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In December 1980, the U.S. Congress 
passed the Pacific Northwest Electric Power 
Planning and Conservation Act - Public Law 
96-501 (referred to in this document as the 
Northwest Power Act or the Act). The Act 
made sweeping changes affecting the re
gion's electrical power system. Among the 
most important, it authorized the Northwest 
states of Idaho, Montana, Oregon and Wash
ington to enter into an interstate compact for 
the purpose of long-range planning and pro
tection of some specific shared resources. 
As a result of the Act, each of those four 
states passed enabling legislation to create 
the Northwest Power Planning Council in 
April of 1981. The states' governors each 
appointed two members to the Council. 

The Act required the Council to develop and 
adopt both a 20-year electrical power plan for 
the region and a program to protect, mitigate 
and enhance the fish and wildlife affected by 
hydroelectric development in the Columbia 
River Basin. The Act also instructed the 
Council to conduct these activities with 
broad-based public involvement. 

The Council adopted the Columbia River 
Basin Fi sh and Wildlife Program in 
November 1982 and subsequently adopted 
an amended version in October 1984. The 
Council adopted its first Northwest Conser
vation and Electric Power Plan (the North
west Power Plan or the plan) in April 1983. 
This document, the 1986 Northwest Conser
vation and Electric Power Plan, is the second 
20-year power plan produced by the Council 
with extensive public involvement. It was 
adopted in January 1986 in compliance with 
the Northwest Power Act's directive that the 
plan be reviewed and changed if necessary 
at a minimum of every five years. 

This plan is more than an amended version 
of the first plan. Because of a number of 
significant and rapid changes in the North
west electrical power picture and because of 
refinements in information availability and 
processing, the Council conducted a com
plete review of the power plan. This is essen
tially a new 20-year power plan and super
sedes the 1983 Power Plan. However, the 
Columbia River Basin Fish and Wildlife Pro
gram, as amended, is incorporated as a part 
of this 1986 plan. 

Foreword 

Unlike the 1983 plan, which set up a two-year 
planning cycle, the Council expects this 1986 
plan to be in effect for a substantial period. 
The Council will report on the status of the 
regional economy and electrical needs every 
six months and will regularly monitor devel
opments that affect resource availability. Sec
tions of this plan will then be updated as 
needed. 

Copies of this plan are available at no charge. 
Address inquiries to the Council 's Public 
Involvement Division , 850 S .W. Broad
way, Suite 1100, Portland, Oregon 97205, 
or phone toll-free 1-800-222-3355 in 
Idaho, Montana and Washington and 
1-800-452-2324 in Oregon. 

Note: All figures used in both volumes are in 
1985 dollars unless otherwise specified. 
Since the Northwest's hydropower system is 
primarily energy constrained, the term 
"megawatts" refers to average annual 
megawatts unless otherwise specified. All 
references to "energy," " capacity, " and 
"power" refer to electrical energy resources 
only. 
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For well over half a century, electrical power 
has been a cornerstone of the Pacific North
west economy. Thanks to the nation's most 
productive hydropower system, abundant, 
low-cost electricity has made the Northwest 
attractive to business and industry despite 
the fact that the region is a long way from 
major markets. 

Electricity has lighted and powered the farms 
of the region and turned deserts and sparse 
grasslands into highly productive cropland. 
Aluminum smelting, pulp and paper produc
tion, and industrial chemical manufacturing 
have all benefited from abundant and cheap 
electrical supplies. Sales of electricity have 
provided the revenues that made the dam
ming of the Northwest's rivers possible, thus 
multiplying economic growth through 
increased navigation, irrigation, and flood 
control. 

Now, however, products from other regions 
are competing strongly with the region's prod
ucts. As a result, maintaining low-cost elec
tricity is more vital than ever to the Northwest 
economy. The goal of this Northwest Power 
Plan is to preserve and enhance this valuable 
asset by identifying the steps that need to be 
taken to ensure the lowest cost electrical 
energy future for the Pacific Northwest. 

The Changing Electrical 
Power Picture 
The story of electrical power development in 
the Northwest is one of firsts and super
latives: the first high voltage transmission of 
electricity (Oregon City to Portland in 1889); 
the largest hydroelectric project in the United 
States (Grand Coulee); the largest single util
ity transmission system in the world (the 
Bonneville Power Administration system); 
the United States' first and the world's largest 
high voltage direct current transmission line 
(Celilo, Oregon, to Sylmar, California); and 
the largest coordinated hydroelectric system 
in the world. 

Chapter 1 
Electricity: 

Cornerstone of the Northwest Economy 

But in July of 1983 a new and negative super
lative was added to the list-the largest 
municipal bond default in the history of the 
United States. The termination of the Wash
ington Public Power Supply System's nuclear 
plants 4 and 5 called a halt to the notion that 
future energy needs should be met by larger 
and larger power plants. With the 1980s, the 
region entered a new age of electrical power. 
This new age poses five major new chal
lenges for the region. 

First, all new sources of power are much 
more expensive than the region's existing 
hydropower system. On a comparable basis, 
conservation costs five times more than 
power from the large dams on the Columbia 
and Snake rivers, and new coal plants cost 11 
times more. As a result, electricity prices can 
only go up as the region adds new resources. 
As an example, Bonneville's wholesale 
power rates have increased over 500 percent 
in the last five years, primarily to pay for new 
nuclear plants. 

Second, the region's industries have diver
gent needs. The Northwest's traditional 
industries-pulp and paper, wood products, 
chemicals, agriculture, transportation equip
ment and metals-represent the backbone 
of the region's economy. These industries 
employ over half a million ·people and pro
duce much of the economic activity in the 
region. These basic industries rely on low
cost power to remain competitive with other 
parts of the country and the world. New 
industries, such as high technology and con
sumer services, are not as dependent on 
low-cost power because power costs repre
sent a smaller portion of their overall opera
tion costs. As these new industries grow, new 
resources will be needed. The dilemma is 
that new additions to the power system will 
raise electricity costs and thereby threaten 
the traditional industries. 
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Third , the current surplus of electricity is 
expensive. The Northwest has frequently 
had a surplus of electricity. In terms of meet
ing future needs, the current surplus is no 
larger than the situation in the late 1970s 
when Bonneville and the region 's utilities 
were predicting brownouts if new resources 
were not built. What is different now is the 
cost. For 40 years, the surplus had been 
cheap hydroelectric power. In the past, when 
a new dam came on line too early, the power 
cost only a fraction of a cent per kilowatt-hour 
and could be sold relatively easily for that 
price. Then, the only risk the power system 
needed to worry about was having too little 
power. Today's surplus is made up of coal and 
nuclear plants, which produce far more costly 
power. The current surplus in the Western 
United States makes it impossible to sell 
power from these plants at its full cost. As a 
result, the region now faces the high cost of 
having too much power. Given the uncer
tainty of predicting future energy demands, 
the region needs risk management strat
egies to keep costs down. 

Fourth , the surplus is not evenly shared . 
Although higher electrical rates have slowed 
demand for power on the average, parts of 
the region , particularly those surrounding 
major metropolitan areas, continue to grow. 
Many of these high growth areas are served 
by investor-owned utilities that have fewer 
resources compared to demand than the 
publicly-owned utilities. If the region 's utilities 
cannot work together to develop the lowest 
cost new resources, some areas may have to 
turn to higher cost or higher risk resources. A 
divided region developing higher cost 
resources is not the future envisioned by the 
Northwest Power Act. 

And fifth, the surplus could disappear quickly. 
If high energy growth occurs, the region 
would need new supplies in the next few 
years . Over-reliance on the surplus could 
waste the time needed to test and demon
strate low-cost conservation programs and 
thus lead to the development of more expen
sive resources. Some actions are needed 
now to achieve the long-term goal of meeting 
the region's energy needs at the lowest pos
sible cost. 
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The Northwest's 
Unique Power System 
The Northwest electrical power system is 
unique in a number of ways. First, more than 
any other system in the nation, it is domi
nated by hydropower. The dams of the 
Columbia River and its tributaries form a 
base which, even with the construction of a 
number of thermal plants in the last decade, 
still supplies about 70 percent of the elec
tricity used in the Northwest. 

A hydroelectric system has characteristics 
which make it different from a thermal-based 
generation system. First, fuel for a hydro
electric system-falling water-is free. Sec
ond, that fuel is limited and, because it 
depends upon weather, it is unpredictable. 

In an average year, the Northwest's hydro
electric system will produce about 16,400 
average megawatts of energy. Under very 
low water conditions called "critical water," the 
system will generate only about 12,300 
megawatts. (For purposes of comparison, 
the city of Seattle uses approximately 1,000 
megawatts.) The power generated under crit
ical water conditions is called firm power 
because the system can almost always be 
depended upon to produce it. In record high 
water years , the annual hydropower system 
energy capability can add over 60 percent to 
the critical water capability by producing 
approximately 20,000 megawatts. 

The enormous variations in the region 's 
annual rainfall and snowpack led power plan
ners in the 1960s to seek ways to store as 
much of the annual runoff as possible. Stor
age dams were built on headwater streams in 
both the United States and Canada, and a 
treaty was signed between the two nations to 
share the additional power made possible by 
this storage. 

Even with these steps, less than 40 percent 
of the average annual runoff can be stored in 
the system's reservoirs. This means that 
power system operators are limited in their 
ability to save the spring runoff for the winter's 
greater energy demand. In high water years, 
the Northwest produces more hydroelectric 
power than it can consume (surplus nonfirm 
power), even after thermal plants burning 
costly fuels have been turned off. This sur
plus is sold first to direct service industries,1 

primarily aluminum reduction smelters, and 
Northwest utilities, and then to California and 
other Southwest utilities over two major inter
tie transmission lines connecting the reg ion 
with California. 

The Northwest hydropower system has other 
technical characteristics that make it unique. 
Electrical systems are limited by the amount 
of energy they can produce at any one 
moment-the peak generaiing capacity. 
Most systems take steps to ensure that they 
have adequate capacity to meet anticipated 
peaks in demand. The Northwest system, 
with its high capacity dams and limited "fuel " 
supply, is more constrained by its ability to 
meet energy generation needs throughout 
the year, rather than at a momentary peak. 
As thermal plants supplemented the hydro
power system, the idea was to keep these 
plants running year around at the same level 
while using the hydropower system to meet 
daily and seasonal peak needs. However, in 
practice, these thermal plants are often shut 
down during periods of nonfirm surplus to 
avoid the high costs of running them. 



The Northwest electrical system is also 
unique from an institutional standpoint in that 
it is nearly evenly split between a public and a 
private system. The Bonneville Power 
Administration, the region's federal power 
marketing agency, functions largely as a 
wholesale entity supplying about half the 
region's electrical power needs. Bonneville 
supplies nearly all the needs of 100 of the 
region's 115 publicly-owned utilities and only 
a small portion of one of the region's investor
owned utilities. The other half of the region's 
power comes from six investor-owned util
ities and those public utilities which generate 
part of their own power. 

n addition to supplying utilities, Bonneville 
3.lso supplies power (approximately 30 per
~ent of its total supply) to direct service 
ndustries. 

The Last 25 Years: A 
History of Northwest 
Electrical Power 
Development 
)uring the 1960s, it became obvious that 
1ydropower alone could not supply all of the 
\Jorthwest's electrical needs. For one thing, 
he region was running out of new river sites 
hat could be developed. The Hydrothermal 
::>ower Program was conceived as an answer 
o this problem in the late 1960s. As the name 
,uggests, it was an effort to mesh new ther-
11al resources with the existing hydropower 
,ystem. A major goal of this program was to 
allow construction of large generating plants, 
Nhile preserving the basic roles of Bonneville 
and its customers. Bonneville would supply 
9nergy peaking needs, and utilities would 
)Uild large base load2 generating resources. 

3y law, Bonneville could not construct or own 
~enerating plants. Therefore public utilities 
Nould finance, construct and operate the 
)lants, and Bonneville would acquire their 
)utput by crediting the owner utilities for the 
~ost of those plants when it billed the utilities. 
fhe arrangement was called net billing. An 
adverse Internal Revenue Service ruling and 
high costs ended the original Hydrothermal 
Power Program in 1973. 

The second phase of the program followed, 
with the region's utilities taking power from 
their own shares of the generating plants 
while Bonneville provided transmission and 
"shaping" of the generation to fit power loads. 
Nuclear plants 4 and 5 of the Washington 
Public Power Supply System were the prin
cipal products of this phase. Bonneville's par
ticipation in this phase effectively ended in 
1975 with adverse court decisions which 
required the agency to prepare lengthy 
environmental impact statements on its role. 

By 1977, the forces which were leading to the 
Northwest Power Act of 1980 were becoming 
clear. Regional utility planners were frus
trated with a plethora of increasingly difficult 
problems. These led regional decision 
makers to look to Congress for a comprehen
sive solution to a set of linked problems. 

First, hold-ups in siting and licensing and 
delays in plant construction had become 
commonplace. Utilities began projecting 
they would be unable to meet the region's 
power needs in the early 1980s. Deficits of 
more than 3,000 megawatts were projected 
by the mid-1980s in the event of low water 
years. A mechanism was needed to speed 
new resources into the system. 
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Second, while Bonneville and several utilities 
were promoting construction of large thermal 
plants, a number of critics were arguing that 
the region's power needs could be met by 
conservation programs at substantially less 
cost. State siting agencies began to consider 
conservation as an alternative to thermal 
plants. However, at the time, conservation 
was a new and unfamiliar resource to most 
utilities. 

Third, with the end of federal dam construc
tion and the limiting of net billing, Bonneville 
could no longer acquire additional resources 
to meet new loads. Investor-owned utilities, 
which had traditionally relied on surplus Bon
neville power to meet their growing loads, 
found in 1973 that they could be cut off from 
cheap federal hydropower by the "preference 
clause" of the Bonneville Project Act, which 
granted public utilities first access to federal 
hydropower. The investor-owned utilities 
then began turning to expensive thermal 
generation, a step which was reflected in 
their rates by the mid-1970s. Many of the 
region's public utilities are small, serving only 
one county or a sparsely populated rural 
area. But even the larger investor-owned util
ities were limited in their ability to move into 
the thermal age. It was not unusual for an 
investor-owned utility to have half its assets 
tied up in construction of generating plants 
that could not bring in revenue until they were 
completed. 

Fourth, by 1977, investor-owned utility rates, 
which historically had been comparable to 
public utility rates, skyrocketed to two or three 
times those of public utilities. Growing pres
sure to end these staggering rate increases 
prompted the state of Oregon to enact the 
Domestic and Rural Power Authority, which 
was to lay claim as a publicly-owned utility to 
federal hydropower for the benefit of all the 
state's citizens. 

Fifth, with limited power supplies and grow
ing customer loads, Bonneville foresaw a day 
when it could no longer meet all the power 
needs of its customers. On July 1, 1976, it 
issued a Notice of Insufficiency, informing its 
customers that after seven years it could no 
longer meet all their needs. Bonneville then 
began a lengthy proceeding to develop a 
formula to allocate its available power sup
plies. This effort was expected to be 
ex1remely difficult and controversial. 
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Sixth, the direct service industries' contracts 
were to expire in the 1980s. The power sup
plied to these industries would have to be 
sold to the public utilities under the prefer
ence clause. If they were to survive in the 
Northwest, these industries needed an 
assured source of power. 

And seventh, concerns over the decline of 
the storied Columbia River salmon and steel
head runs were drawing regional attention. 
Since the first dams went up in the 1930s, the 
annual salmon catch had declined 70 per
cent. While hydroelectric development was 
not the only cause for the decline, there was 
widespread agreement that the dams had 
been a major factor and that remedial mea
sures were needed. Getting a coordinated 
response was a problem. The river and its 
tributaries flowed through all the Northwest 
states and a number of jurisdictions, includ
ing Indian tribal lands. 
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The Northwest Power 
Act Ushers in a New 
Power Era 
By the end of the 1970s it was clear that not 
only was a comprehensive solution needed 
for the region's electrical power problems, but 
a mechanism for addressing that part of the 
fish and wildlife problem resulting from the 
power system was needed as well. That com
prehensive solution resulted in the Pacific 
Northwest Electric Power Planning and Con
servation Act (Northwest Power Act) passed 
by the 96th Congress in December 1980. 

Among other things, the Act gave Bonneville 
an expanded role, allowing it to acquire 
resources, including the development of con
servation programs, and to help restore fish 
and wildlife. The Act also created a public 
process for future electrical power planning 
by allowing the creation of a state-appointed 
Northwest Power Planning Council to make 
the judgments about future electrical energy 
demand and resources, including conserva
tion, to be developed to meet the region's 
needs. It also gave the Council the authority 
to plan the actions and investments to ·be 
undertaken to rescue the fish and wildlife 
resources, particularly salmon and steel
head, affected by the Columbia River power 
system dams. 

Bonneville received broad new authorities. In 
return, the Northwest states, whose 
ratepayers fund Bonneville, received an 
increased role in directing their own energy 
future through the Council. All of the Council's 
business and decision making are con
ducted in public, and the Council maintains a 
broad public information and involvement 
program to stimulate public participation. 

Bonneville's expanded role allowed it to 
acquire new power supplies through a mech
anism where Bonneville would acquire the 
power generated by a power plant and 
pledge to pay the costs of building and oper
ating it. This "guaranteed purchase" was 
intended to give financially strapped utilities 
better access to financial markets to get 
funds for new conservation programs and 
thermal plants and was designed to spread 
the financial risks of developing new 
resources across the region. 

With the ability to acquire new resources, 
Bonneville could execute new contracts as 
well as continue to supply the nongenerating 
utilities and the growing needs of all other 
utilities. The Act also authorized Bonneville 
to sign residential "exchange" contracts with 
utilities, allowing them to buy power to serve 
their residential and agricultural customers at 
the same rate that Bonneville charges public 
utilities. In turn, the generating utilities would 
sell Bonneville power at their own average 
system cost. This exchange gives residential 
and small farm customers of utilities par
ticipating in the exchange access to the 
Northwest's cheap hydropower, and has 
saved these customers approximately $750 
million since the passage of the Act. 

The Act also authorized Bonneville to enter 
into new long-term contracts with the direct 
service industries. These industries gave up 
existing contracts, most of which were sched
uled to expire in the 1980s, for higher-priced 
contracts of 20-years' duration. The direct 
service industries also agreed to absorb a 
large portion of the costs to Bonneville for the 
exchange program described above. 

Finally, the Act also set up a system of "rate 
pools'' to assist Bonneville in determining 
what the various classes of customers would 
pay for power. 



The Northwest Power 
Planning Council 
In the past, dams had been built and trans
mission lines constructed with relatively little 
public participation. However, new coal and 
nuclear plants were seen as affecting both 
the economy and environment of the North
west. Electricity rates had begun to climb 
dramatically in many parts of the region prior 
to the Act, and the impacts of the dams and 
thermal generating plants on the environ
ment had become matters of intense public 
controversy. The public at large as well as 
state and local governments needed and 
demanded a voice to express their interest in 
energy issues. 

Public opinion on electrical energy issues 
had become so strong that future power 
development seemed stymied. To propose a 
new generating unit in the atmosphere of the 
late 1970s was to subject a utility to what 
appeared to be an endless process before 
public bodies and a largely uncertain out
come. The lack of consensus was coun
terproductive to planning. While energy 
plants were being stalemated, the conserva
tion programs that would be necessary if the 
plants were not built were not being under
taken either. The need for regional consen
sus building was a primary impetus for the 
formation of the Northwest Power Planning 
Council. 

The creation of the Council took place in the 
framework of an interstate agreement under 
the "compacts clause" of the U.S. Constitu
tion. The principal duties of the Council under 
the Act are to: 1) develop a 20-year regional 
power plan (the plan) to ensure the North
west an adequate and reliable electrical 
power supply at the lowest cost; 2) develop a 
fish and wildlife program (the program) to 
"protect, mitigate, and enhance" the fish and 
wildlife affected by hydroelectric develop
ment in the Columbia River Basin; and 3) 
provide for broad public participation in these 
processes. 

According to the Act, Bonneville implements 
actions consistent with both the plan and 
program. The Act requires Bonneville to seek 
the Council's approval for any resource 
acquisition over 50 megawatts and five years 
in duration. If the Council finds that any pro
posed resource acquisition is not consistent 
with its power plan, Bonneville would have to 
secure Congressional approval before 
acquiring the resource. 

~ 
,,,,, 

'. ' 

Chapter 1 

1980-1985: A Changing 
Power Picture 
As the Council worked to develop its first 
plan, the Northwest electrical power picture 
had already begun to change dramatically. 
Much of the impetus for the Act had been the 
projection of large deficits in power supply. 
Because many utility planners in the 1970s 
assumed they could predict the most likely 
future, the result was a single energy forecast 
for the region that led to the start or construc
tion of 17 coal plants and 10 nuclear plants. 
As recently as 1980, there were predictions of 
brownouts and severe regional shortages. 

But between 1981 and 1983 it became appar
ent to the Council that the near future would 
not be characterized by deficits but by an 
expensive surplus of uncertain duration. This 
signaled the emergence of a new and differ
ent set of problems. 

Uncertainties inherent in forecasts of energy 
needs had led the region to build large 
expensive generating plants that were not 
needed, at least not on their schedules for 
completion. The high electricity rates result
ing from these expensive new plants were 
leading to consumer unrest and even some 
shutdown of industrial processes in the 
region. 

Other factors also cast a new color on the 
regional power picture. The region entered its 
deepest economic recession since the 
depression of the 1930s. At the same time, 
due to world prices, a significant portion of 
the aluminum production capacity in the 
Northwest shut down, temporarily exacerbat
ing power surpluses. Other traditionally reli
able, large industrial power loads, such as 
the wood products industry, also dropped off. 
Bonneville and the region's utilities suddenly 
found themselves with more power than they 
could sell. 
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All of these circumstances led the Council to 
conclude that it was dealing with an environ
ment sharply different from the one antici
pated when the Northwest Power Act was 
being drafted. As the Act developed, plan
ning was considered vital to ensure there 
would be enough power to support the North
west economy. But in 1983, as the Council 
developed its first power plan, it began to 
promote a second goal of planning-to pre
vent overbuilding and thus paying for unnec
essary resources. To accommodate these 
two divergent but equally important goals, 
the Council developed a flexible planning 
strategy, one that matches resources to a 
wide array of energy futures. 

The Northwest Power 
Plan: Planning for 
Flexibility 
In April 1983, the Council adopted its first 20-
year power plan. That plan spelled out a new 
kind of planning strategy and set significant 
new directions for the Pacific Northwest. 

1. The plan addressed the surplus of elec
tricity in the region and focused on pre
venting lost opportunities to the region. 
Lost opportunity resources are cost
effective resources which, if not secured 
now or in the near term, could be lost 
forever to the region. The primary example 
is incorporating energy efficient features 
into new buildings when they are con
structed, since many of these measures 
cannot be installed later and the buildings 
will consume energy long after the surplus 
is over. 

2. The plan called for few new resources to 
be acquired. Instead it emphasized the 
need to develop the capability to deliver 
energy conservation in the commercial, 
industrial, governmental and agricultural 
sectors. The plan also called for continued 
capability in the residential sector with an 
emphasis on programs to reach low 
income and renter households. 

3. In accordance with the statutory priorities 
established in the Act, the plan relied pri
marily on conservation, because improv
ing energy efficiency costs considerably 
less than building new thermal resources. 
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4. The plan emphasized the importance of 
making regional electrical energy deci
sions in an open process. 

Perhaps the greatest departure from tradi
tional planning in the Council's power plan 
was the explicit recognition that the future is 
uncertain and the development of risk man
agement strategies to deal with that uncer
tainty. Past planning had taken off from a 
single forecast of the region's most likely 
energy demand. Resources that took ten or 
15 years to build were planned and con
structed to that best guess; if the future 
turned out differently, the region faced the 
problem of either having underbuilt or over
built resources. The cost of error on either 
side was enormous. 

The Council explicitly recognized that the 
future could not be predicted accurately and 
that uncertainty was a fact of life in power 
planning. To accommodate this problem, the 
Council developed a plan to meet a broad 
range of potential growth in energy demand, 
setting a boundary of high and low load 
growth forecasts over the next 20 years. The 
Council also identified flexible resources 
such as conservation and options that 
shorten the lead time of generating 
resources. Resources were then selected to 
meet all potential growth needs within this 
range and ranked in an order designed to 
produce the lowest total cost across the 
range. How the Council dealt with uncer
tainty, and continues to deal with it, are 
explained more fully in Chapter 3. 

The 1986 Power Plan 
The 1986 plan differs significantly in many 
areas from the 1983 plan, because major 
developments in the regional power picture 
have taken place in just the past three years. 
But the two plans have a common feature
the underlying planning strategy has proven 
sound and continues to be essentially the 
same in the two plans. 

Like the 1983 plan, the 1986 plan empha
sizes conservation and calls for no near-term 
development of new resources except those 
which are cost effective and could be lost to 
the region if they are not secured. In addition, 
this plan emphasizes the following priorities: 

• A stronger regional role for Bonneville. 

• Development of conservation on a regional 
basis. 

• Strategies to make better use of the hydro
power system. 

• Building conservation capability in all 
sectors. 

• Demonstration of the cost effectiveness of 
renewable resources so they are available 
before the region has to build new thermal 
generating resources. 

• Allocation of costs for two unfinished 
nuclear plants and elimination of barriers 
to their completion. 

• Study of electrical power sales and pur-
chases between regions. 

Key to most of these priorities is cooperation 
among power organizations, both public and 
investor-owned. The need for cooperation to 
solve important power issues is a theme that 
runs throughout the 1986 Power Plan. 

1./ Energy-intensive industries, primarily alumi
num reduction smelters. which buy power 
wholesale directly from the Bonneville Power 
Administration, the region's federal power 
marketing agency, are called direct service 
industries. 

2./ Base load resources run continuously except 
for maintenance and power outages. 





When Congress passed the Northwest 
Power Act in 1980, it was assumed that the 
Bonneville Power Administration would pro
vide the financing mechanism for most of the 
new conservation and generating resources 
in the region. The Council's 1983 Power Plan 
also assumed that Bonneville would lead the 
region in developing new power resources 
and using its existing ones most efficiently, 
and that all the region's utilities would work 
with Bonneville to develop the lowest cost 
resources. 

Today the region is divided, with Bonneville 
supplying power to approximately half the 
region. Under law, Bonneville must supply 
power to all utilities that give the required 
notice of their needs, but currently only one 
investor-owned utility is placing a small load 
on the agency. 

If the region remains divided, it faces the 
prospect of developing more expensive 
resources than if it can unite around a coop
erative approach. The worst scenario is one 
in which low-cost conservation remains 
undeveloped in surplus utility service areas 
while other utilities tum to much more costly 
resources. More costly new resources will 
mean higher electric rates, a situation which 
could damage the entire region's economy
especially the basic industries that depend 
on low-cost power. These resources would 
lead to a greater disparity of rates among 
utilities, which could affect the political sta
bility of the region's power system. 

The status quo is leading the region in a 
direction that will benefit neither the North
west's ratepayers nor the Northwest econ
omy. This plan points to a better future, one in 
which all the region's power institutions coop
erate to develop and share the lowest cost 
resources for the entire Pacific Northwest. 

Chapter 2 
The Regional Picture Today: 

Problems and Solutions 

The Benefits of 
Regional Cooperation 
There are major benefits to coordinated 
regional action. The development by Bon
neville and public utilities of conservation and 
strategies for using the existing hydropower 
system more efficiently, and the transfer of 
these resources to utilities needing energy, 
have a present value benefit of $1.6 billion for 
the region. This is what the region could save 
compared to a situation in which utilities pur
sue independent paths and do not cooperate 
in developing the lowest cost resources to 
meet regional needs. In addition, if Wash
ington Public Power Supply System Nuclear 
Projects (WNP) 1 and 3 are available to meet 
regional loads, they will add an expected 
present value of $630 million. 

Thus, the total expected value of developing 
resources through regional cooperation is 
$2.2 billion (see Figure 2-1). This value repre
sents the expected or average savings to the 
region over studies of 300 different future 
loads within the range of forecasts for future 
electrical demand. This value rises to a max
imum of almost $5 billion in load cases where 
the transfer of conservation and nonfirm 
power and the construction of WNP-1 and 
WNP-3 eliminate the need to construct more 
expensive new coal plants. The value 
becomes negative in low load growth cases 
where the region pays preservation costs for 
WNP-1 and 3 and no new resources are 
needed. 

Preservation of 
WNP-1 & 3 

Total: $2.2 Billion 
Present Value 1985 Dollars 

Figure 2-1 
Benefits of Regional Cooperation 
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The greatest values from transferring con
servation and better use of the hydropower 
system come in the more likely medium 
load cases. In the medium cases, these 
resources are needed much earlier on a 
regional basis than if they were developed 
solely for publicly-owned utility needs. The 
greatest value from preserving WNP-1 and 3 
occurs in the high load cases. 

The Council has identified a number of 
actions to resolve barriers to regional cooper
ation in order to promote the lowest cost elec
trical energy future for the entire Pacific 
Northwest. The actions are addressed below 
in general, and specifically in Chapter 9, the 
Action Plan. 

The Bonneville Role: 
Catalyst for Cooperation or 
Just Another Utility? 

Perhaps the most important catalyst for 
achieving or failing to achieve regional coop
eration will be the role the Bonneville Power 
Administration plays. Bonneville faces the 
choice of providing the leadership to build 
cooperative approaches to conservation and 
resource development, or to settle into the 
more limited role of being merely another 
utility focusing solely on the requirements of 
its current customers. The utility role would 
be the easiest and would respond to Bon
neville's traditional constituencies. Building 
regional cooperation, on the other hand, 
poses a tremendous challenge. It requires 
Bonneville to take greater risks and to involve 
a number of organizations that have not tradi
tionally been part of Bonneville activities. 

In some ways, great progress has been 
made; Bonnevilles lead in the implementa
tion of the model conservation standards is a 
noteworthy example. Another example is 
Bonneville's development of a regional policy 
for determining access to the intertie, the 
transmission lines over which surplus power 
is sold to California. 
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In other ways, however, the region has been 
unable to come together to solve major prob
lems. One notable setback to a regional con
cept was the inability of Bonneville and a 
number of the region's major utilities to nego
tiate conservation contracts. These con
tracts, designed to provide financial 
assistance for conservation programs, would 
have been a major factor in achieving a 
regionwide coordinated conservation 
program. 

The major barrier to regional cooperation is 
the uncertainty surrounding the wholesale 
price Bonneville will charge for its new 
resources pool. The new resources rate is 
the price investor-owned utilities would pay 
for firm power to serve their industrial and 
commercial customers. Bonneville could 
take a major step in reducing uncertainty in 
the region by helping utilities decide whether 
or not they will buy power from Bonneville in 
the future or develop their own resources. 
Currently, the unpredictability of future Bon
neville rates is a major deterrent to any utility 
planning to turn to Bonneville for power. 
Given this instability, investor-owned utilities 
may choose to pursue independent and 
more costly resource development. Bon
neville is essentially a power wholesaler. If 
it is going to market power competitively, 
it needs to determine the cost and avail
ability of resources that would be available to 
investor-owned utilities, including the transfer 
of conservation and nonfirm power under 
mutually agreeable terms and conditions. A 
predictable new resources rate pool would 
be a major step in reducing uncertainty about 
the future. 

Another area where Bonneville can promote 
regional cooperation is in its review of power 
sales contracts. As a result of a recent court 
decision, Bonneville must prepare an 
environmental impact statement on its 1981 
long-term power sales contracts. As it 
reviews these contracts, Bonneville should 
recognize the opportunities to facilitate con
servation transactions, allocate the costs of 
resource options, and implement strategies 
to make better use of the hydropower 
system. 

Because Bonneville occupies a central posi
tion in the Pacific Northwest, the problems 
this plan describes cannot be solved unless 
Bonneville uses its position for the benefit of 
the entire region. If Bonneville chooses to 
advance solely its own interest or the inter
ests of its current customers, then the 
regional division that brought about the 
regional power problems of the 1970s will be 
repeated. 



The Surplus: 
Disparities in Its Distribution 

Another key area for cooperation is in the 
treatment of the region's surplus. The surplus 
brought problems different than the ones the 
region anticipated when it expected a power 
deficit. Today, the region has a 2,500 mega
watt surplus of electricity which could last 
anywhere from five to more than 20 years. 
For the moment, there is little need to develop 
resources that can be developed later. In his
torical terms, the size of the surplus is not 
unusually large. What is large and unprece
dented is the cost of that surplus. Avoiding 
costly surpluses or deficits in the future is a 
major goal of this plan. 

Of the 27 coal and nuclear plants planned in 
the 1960s and 1970s, 14 have been com
pleted and one remaining unit is nearing 
completion. Much of the region's surplus is 
composed of power that cannot be sold for its 
full cost. Ratepayers are paying some of the 
construction costs of plants that are not cur
rently needed. Six of the planned thermal 
plants have been put on hold in various 
stages of development and six plants have 
been terminated. The total investment in ter
minated and uncompleted nuclear plants 
alone exceeds $7 billion. Clearly, there is a 
high cost associated with building too many 
resources of the wrong kind, just as there is 
with building too few resources. The lesson 
has been an expensive one for the 
Northwest. 

These new problems are compounded by 
the fact that the amount of the surplus varies 
sharply between public and investor-owned 
utilities as groups and, to a lesser extent, 
among individual utilities. Because they have 
priority access to the federal base system,1 

public utilities as a group appear to have a 
projected surplus of electrical power for a 
much longer period than investor-owned 
utilities. 

The disparity of resources among utilities 
makes it difficult to determine what actions 
various parties will take and what future 
energy needs Bonneville will have to serve. 
While only one investor-owned utility is cur
rently purchasing power through a long-term 
contract from Bonneville, Bonneville is obli
gated to meet all requests for power upon 
seven years' notice (or less notice under 
some circumstances). Thus, Bonneville's 
obligations could double within the next 20 
years. 

Lack of experience in developing resources 
on a regional basis or in allocating resource 
costs poses the most immediate threat to 
realizing the lowest cost energy future for the 
region as a whole. Failure to develop the 
cooperation that can lead to regional 
resource development is creating many 
small regions within the Northwest-Bon
neville and each of the individual generating 
utilities. 

Cooperation among power institutions is vital 
for the realization of a regional plan. There 
are four key areas for this cooperation: 1) 
developing regionally cost-effective conser
vation before turning to more expensive 
resources; 2) allocating the cost of acquiring 
and holding resource options that provide 
flexibility for the regional power system; 3) 
making better use of the hydropower system 
(see Chapter 7); and 4) working out mutoally 
beneficial callback provisions and access to 
transmission lines for surplus power sales 
(see Chapter 9). 

Developing Conservation 
throughout the Region 

Chapter 2 

Developing cost-effective conservation 
throughout the region before some utilities 
invest in expensive thermal plants is esti
mated to save the region $1.3 billion in 
expected present value costs. A savings of 
that magnitude would benefit the entire 
region, not just the customers of utilities 
needing power. 

Cooperation is currently limited because a 
utility with surplus power may not feel any 
real incentive to develop conservation that is 
cost effective to the region, since the utility 
itself does not need the resource. However, if 
the resource could be "sold" to another utility 
either directly or through Bonneville's rate 
pools, there would be a definite incentive. 
But, because conservation is not sold at pre
sent in the same manner as generated 
power, other arrangements are needed. 

These arrangements could enable a surplus 
utility to transfer the power it would have con
sumed had it not developed its conservation 
potential. By working together, the deficit util
ity can get power at a lower price while the 
surplus utility generates revenues. In addi
tion, the surplus utility's customers will benefit 
from efficiency improvements someone else 
pays for and from the fact that the lower-cost, 
investor-owned power keeps the cost of 
exchanging power down. Finally, the region 
will benefit as rate disparities are reduced. 
Because the savings potential for transfer
ring conservation between utilities is so great, 
the 1986 Power Plan calls for Bonneville to 
develop the mechanisms to make such 
arrangements possible. It also calls on Bon
neville to support direct transactions between 
utilities and to support independent efforts to 
come up with solutions. 
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Allocation of Resource 
Option Costs 

Cooperation is also important for developing 
resource options and for preserving WNP-1 
and 3. The Council estimates that preserving 
these two plants as potential resource 
options that could be developed later, as 
needed, has an expected present value ben
efit of $630 million. This is the average value 
across all the load cases studied. In medium 
and high growth scenarios these two plants 
are needed, and completing them would cost 
significantly less than starting new coal 
plants, saving the region up to $2.7 billion. In 
lower load cases the plants would not be 
needed. 

Although construction of WNP-1 and WNP-3 
has been suspended, preservation costs are 
expected to range between $24 million and 
$72 million a year. Currently, Bonneville pays 
all of these costs, and some of its customers 
believe costs are not properly allocated 
among the region's ratepayers. This objec
tion stems from the fact that Bonneville may 
not need the output of the plants unless 
investor-owned utilities tum to Bonneville for 
power. Because Bonneville's obligations with 
respect to investor-owned utility needs are 
uncertain, some believe that Bonneville 
should not bear the preservation costs for 
WNP-1 and 3. 

The WNP-1 and 3 cost question reflects a 
lack of a general policy for allocating the 
costs of preserving options. Bonneville 
needs to develop such a policy. Since all of 
Bonneville's customers benefit from the 
flexibility offered by options, one alternative 
would be to spread the costs of securing and 
maintaining options across all of Bonneville's 
power sales. 

Better Use of the 
Hydropower System 

The third area where cooperation is vital cen
ters on a way to make better use of the hydro
power system, particularly the nonfirm power 
available in most years. Nonfirm power is that 
power produced by the hydropower system 
over the level available in a critical water (his
toric low) year. It is called nonfirm because it 
is not always available, since it depends on 
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the weather. Nonfirm power is currently sold 
to serve the top quarter of the direct service 
industries' electrical power load, to Northwest 
utilities which use it to reduce operation of 
their more expensive thermal plants, and to 
California utilities. 

However, this valuable resource could meet a 
significant portion of the region's firm power 
loads far less expensively than newly con
structed power plants, saving the region 
$280 million. To realize this potential, Bon
neville would have to reallocate this power 
from customers who currently purchase it to 
others whose firm loads are growing. This 
shift will require a careful balance of costs 
and benefits through the development of a 
nonfirm power allocation policy. (Strategies 
for "firming up" nonfirm power are discussed 
in Chapter 7.) 

The Investor-Owned Utilities: 
A Changing Climate 

The lowest cost energy future depends on 
the cooperation of the region's investor
owned utilities as much as it does on Bon
neville and the public utilities. A number of 
recent developments have influenced deci
sion making by these utilities. 

The region's utilities are well ahead of their 
counterparts in the rest of the nation in their 
emphasis on conservation and in their treat
ment of conservation as an energy resource, 
rather than merely as a consumer service. 
However, investor-owned utilities have also 
shown a marked shift in their long-term plan
ning strategies. Understandably cautious 
after making costly investments in plants that 
were not needed, some utilities are showing 
a reluctance to plan for all but the near term. 
The result in the short term is to rely on the 
current surplus of electricity. Over time, how
ever, this approach could lead to a reliance on 
more expensive or higher risk resources, 
especially if load growth increases quickly. 

The problem is a reflection of the fact that the 
future turned out differently than utility plan
ners in the 1960s and 1970s expected. The 
cost of borrowing capital went up substan
tially; the cost of building plants turned out to 
be much higher, and the time it took to build 
them turned out to be much longer. As a 
result, many investor-owned utilities have 

become "capital averse." That is, they don't 
want to invest in projects with high capital 
costs or long lead times. The rewards appear 
small and the risks high. These risks range 
from not being allowed to include the cost of 
plant construction in rates, to the inclusion of 
such costs to a point where the ensuing high 
rates drive away customers. 

At present, there is little or no incentive for 
utilities to develop new power resources. In 
fact, there are a number of disincentives to 
building any resource. These include the 
following. 

1. Because of the current surplus of electrical 
power, even utilities which need power are 
likely to be able to buy inexpensive 
resources from surplus neighbors on a 
short-term basis. Most new resources 
which could be developed are far more 
expensive than the existing resource base. 
Because of the large difference in costs, 
decision makers face significant risk when 
they begin new resource development. 

2. Some utilities are allowed to charge cus
tomers for some of the costs of new power 
plants while they are under construction, 
but some states prohibit the inclusion in 
rates of Construction Work in Progress 
(CWIP). Where CWIP is not allowed in 
rates, a utility cannot recover direct con
struction costs, or the interest on money 
borrowed to finance construction, until the 
resource is finished. If construction is ter
minated, the utility shareholders and man
agement face a much greater financial 
risk, since the company may have to 
absorb all costs. 

3. The Public Utility Regulatory Policies Act 
(PURPA) has led to acquisition of some 
high-cost resources. PURPA requires util
ities to purchase power from cogenerators 
and small power producers at the utility's 
avoided cost-the cost that would other
wise have resulted had utility resources 
been developed. In some cases, this 
requirement has promoted the indepen
dent development of substantial high-cost 
new power resources that increase the 
current surplus. 



4. The "used and useful" criteria used by 
state regulatory authorities prohibit utilities 
billing consumers for resources until those 
resources are performing and have proven 
necessary. The criteria create major 
uncertainties for utilities which must make 
investment decisions today for resources 
that will be completed at some future date. 
Over the years , circumstances may 
change so that resources built will not per
fectly match load growth later on. As a 
consequence, the plants may be judged 
not to meet the criteria. These criteria can 
have a chilling effect on investments 
because of the risk of investing in new 
resources that are later not allowed to be 
included in rates. 

The financial , legal and regulatory environ
ments have made utility decision makers 
cautious about new resource decisions with 
good reason. Utility planners now face 
resource decisions with an extreme aversion 
to large capital investments that could 
threaten the financial viability of their com
pany. In most ways, this attitude is positive. A 
recognition of the high cost of overbuilding is 
both reasonable and beneficial. But carried 
to an extreme, it could lead utilities to fail to 
make long-term capital investments, even 
when the alternatives that turn out to be avail
able are not cost effective. 

To implement the plan, the region's utilities 
:nust all share in securing resource options 
,ind developing new resources. Bonneville 
:an purchase the output of resources, but 
t cannot build or operate generating 
·esources. For this reason , the plan relies on 
Jtilities and private developers to share in 
'inancing and developing both conservation 
,ind generating resources. For example, con
,ervation is likely to require more capital than 
s authorized by Congress for the Bonneville 
Jower Administration. The Council is con
:;erned that the current incentives for devel
)ping the long-term resources envisioned in 
his plan may not be sufficient to assure that 
-esources will be developed when they are 
1eeded. The region must rebuild incentives 
o allow the development of the most cost
~ffective resources identified in this plan. 

Current Uncertainties 
in the Region 
The need to regularly monitor and revise the 
power plan has been underscored vividly by 
the major changes taking place in the three 
years since the original plan was adopted. In 
addition to the inherent uncertainties in 
attempting to forecast the future, other fac
tors have surfaced which create even more 
uncertainty for planners. These uncertainties 
have made planning both more difficult and 
more necessary. Major problems are high
lighted below. 

The Volatility of the Direct 
Service Industries 

One major factor is the unpredictable future 
of several energy-intensive industries served 
directly by Bonneville. These direct service 
industries, mostly aluminum plants, repre
sent a firm load of about 2,500 megawatts, or 
approximately 15 percent of the regional 
power requirements . Some of the power 
needs of these industries can be filled by 
interruptible power-service that can be cur
tailed when an energy deficiency occurs. 
This arrangement provides for varying power 
delivery based on Bonneville's and the cus
tomers' needs. Presently, the top quarter of 
the direct service industry load is interruptible 
for almost any reason. The second quarter 
is interruptible if Bonneville 's planned re
sources are delayed. The entire direct ser
vice industry load is interruptible for short 
periods of time to protect the stability of the 
electrical system. 

Sharply higher electricity prices have raised 
the relative cost of production for Northwest 
aluminum smelters. In addition, the strong 
U.S. dollar has affected worldwide demand 
for goods made in the United States. These 
factors, coupled with depressed world alumi
num prices and competition from other parts 
of the world, have made the long-term future 
of the region 's older, less efficient aluminum 
plants particularly uncertain. Many of the 
Northwest's plants "swing " with the world 
price of aluminum-as the price falls, these 
plants are shut down temporarily. During the 
last five years, power used by the aluminum 
smelters has fluctuated by approximately 
1,000 megawatts. This volat ility not only 
affects the direct service industries' employ
ment, but also the revenues which the power 
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system receives from these industries and 
the rates other customers must pay. 

In addition to these fluctuations, there is the 
serious planning problem raised by the future 
of these plants. Will some or most of them 
leave the region? If so, when? Some of the 
Northwest's aluminum plants are quite old. 
High production costs make it difficult for 
them to compete in world markets. Another 
factor affecting this uncertainty is the 2001 
expiration date for the direct service indus
tries' power sales contracts with Bonneville. 
If these contracts are not renewed or if 
changes in their terms make the plants 
uneconomical , the region's firm load could be 
reduced by up to 2,300 megawatts. 

Depending on the circumstances, losing this 
load could have either benefits or costs for 
the regions power system. In any event, it 
would have a major impact on resource deci
sions made in the decade before 2001 . For 
example, WNP-1 and 3 would not be needed 
if a significant portion of the direct service 
industries' load is discontinued (see Chapter 
7). The Council has incorporated the uncer
tainty surrounding the direct service indus
tries into its resource portfolio analysis (see 
Chapter 8). 
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Some Conservation Programs 
Still Need to Be Tested 

The cost and availability of conservation 
resources are also uncertain . In its 1983 
Power Plan, the Council called on Bonneville 
to take four basic steps to reduce these 
uncertainties. These steps were to: 

1 . Fine tune its existing residential conser
vation program to achieve all the con
servation savings when the houses were 
weatherized, and to ensure that the pro
gram reached renters and low income 
people in proportion to their numbers in 
the population at large; 

2. Gain the experience needed to acquire 
conservation resources in the commer
cial, industrial , governmental and irrigated 
agricultural sectors when resources are 
needed by the region; 

3. Provide technical and financial support to 
state and local governments and other 
entities implementing the Council's plan, 
including the Council's model conserva
tion standards ; and 

4. Conduct research and demonstration 
activities to reduce the uncertainties 
regarding the region's ability to meet its 
electricity needs cost effectively with con
servation and other resources. 

The results during the three years after the 
first plan have been mixed. Bonneville, the 
Council and the region have made substan
tial progress in carrying out many of these 
activities. Among the more important 
advances have been the adoption of the 
Council 's model conservation standards for 
new buildings by six jurisdictions in Wash
ington state; the construction throughout the 
region of over 400 single family houses to 
these standards through the Residential 
Standards Demonstration Program; 
approval of statewide building codes in 
Oregon and Washington containing many of 
the measures in the Council 's model conser
vation standards; establishment of the Super 
Good Cents program, a major effort to pro
mote the construction of energy efficient new 
housing in the region; and initial efforts to 
gain the capability to develop conservation in 
the commercial , governmental, industrial 
and agricultural sectors. 
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In spite of the progress made since the adop
tion of the first plan in 1983, there are still 
significant uncertainties over the region's 
ability to meet its future energy needs 
through conservation. Bonneville has gained 
only limited information and experience in the 
commercial and industrial sectors regarding 
the costs, incentives, market penetration 
rates and lead times necessary to expand 
programs to the regional level. It appears that 
Bonneville needs more time to develop this 
capability. 

Uncertainty also remains about how effec
tively the Council's model conservation stan
dards will be implemented. Regionwide 
adoption of the standards through building 
codes, financial assistance, marketing pro
grams or some combination would dramat
ically reduce the region's reliance on more 
expensive new generating resources. In the 
Council's high demand forecast, the elec
trical power savings from new residential and 
commercial buildings built to the standards 
represent more than 700 megawatts of power 
at a cost significantly lower than that of 
building new coal plants, the most likely 
alternative. 

Barriers Facing WNP-1 and 3 

The cost and availability of generating 
resources continue to be highly uncertain as 
well. Cost and schedule overruns have 
affected a number of generating resources. 
For example, the original estimate for all five 
Washington Public Power Supply System 
Nuclear Projects (WNP) was $4 billion. Each 
plant was scheduled to be completed in 
seven years. In the last budget developed 

prior to the termination of WNP-4 and 5, the 
Supply System projected a total budget of 
$23 billion for the five plants. The construc
tion period for nuclear plants in this country 
has been as long as 16 years. 

Another major generating resource uncer
tainty is whether WNP-1 and 3 can be pre
served and constructed, should they be 
needed to meet regional energy needs. Con
struction at these two partially completed 
plants is currently suspended. Together, 
these plants represent approximately 1,600 
megawatts of energy that the region may 
need in the future. The Council has com
pleted a detailed analysis of the costs of the 
two plants and the legal, financial, and reg
ulatory issues that may affect their preser
vation. This analysis appears in Chapter 7 
of this volume and in Chapters 6 and 8 of 
Volume II. 

According to this analysis, the plants have an 
expected present value of $630 million to the 
region. Even though they are not needed if 
electrical demand growth is low, they are val
uable as insurance in the event of high 
growth. However, despite their cost effective
ness, the Council found that there are signifi
cant barriers that could prevent the plants 
from being completed. The region needs to 
take actions to resolve these barriers so that 
the plants can be preserved and then com
pleted if and when they are needed. 

These barriers include litigation involving 
WNP-3, 4 and 5 and the resulting 
unavailability of low-cost financing to com
plete the plants. Another barrier is the 
incongruence of ownership and need. All of 
WNP-1 and 70 percent of WNP-3 are owned 
by the Washington Public Power Supply Sys
tem and are paid for by Bonneville's current 
customers. Four investor-owned utilities own 
the remaining 30 percent of WNP-3. 
Because it is uncertain whether or not inves
tor-owned utilities will turn to Bonneville for 
power, it is not clear how long Bonneville and 
its customers will be willing to pay the preser
vation costs for the plants. The need for Bon
neville to deal with allocation of costs has 
been described above. 

Still another uncertainty is how long the 
plants can be physically preserved and 
whether significant regulatory changes will 
add to their costs. The Council believes it is 



likely the plants can be preserved for an 
extended period under the current Supply 
System preservation program. 

Despite these barriers, the Council has 
determined that the plants are potentially 
cost-effective resources for the region to 
complete and should be preserved as poten
tial options in the plan. The Council has iden
tified actions that need to be taken to remove 
the barriers to these plants' completion. The 
Council has not included WNP-1 and 3 in the 
resource portfolio, because they do not 
appear to be sufficiently reliable and avail
able. The region should not rely on WNP-1 
and 3 until the barriers are removed. By this 
action, the Council intends to focus attention 
on the problems so that solutions can be 
found before these resources are inadver
tently lost to the region. 

Uncertainties with Out-of-Region 
Sales and Purchases 

Since the 1983 Power Plan, several utilities in 
the region have made long-term firm power 
sales out of the region totaling approximately 
150 megawatts. The Council is also aware of 
efforts to sell approximately 350 megawatts 
of additional power to California utilities on a 
long-term basis. If these negotiations result in 
sales that do not include provisions permit
ting the region to recall the power when 
needed, these resources could also be lost to 
the region for their entire operating life. 

As energy needs grow, the region may have 
to acquire more expensive resources to 
replace those that have been sold. On the 
other side of the balance sheet, there may be 
a potential to purchase surplus power from 
the Southwest or British Columbia. The 
Council expects that it may take several 
years to clarify the potential size and duration 
of such purchases. In an effort to examine 
the costs and benefits of inter-regional coop
eration, the Council will conduct a West 
Coast energy study. This study should pro
vide information on import or export oppor
tunities which the Council can include in its 
planning process. (See Chapter 9 for more 
information.) 

What Needs to be 
Done to Ensure the 
Region's Low-Cost 
Energy Future 
A surplus of power can provide a false sense 
of security. It reduces the motivation to con
serve electricity or even to plan for the future. 
Yet it is obvious from the present situation 
that having "plenty of electricity" does not 
mean lower rates. The goal of energy plan
ning is not only to ensure an adequate supply 
of electricity, but to prevent overbuilding and 
to minimize the total cost of electricity to the 
region and its ratepayers. 

This power plan identifies a number of steps 
that the region, the Council, Bonneville, the 
region's public utility commissions, and both 
public and investor-owned utilities can take to 
increase rate stability and ensure a bright 
energy future for the Northwest. Specific 
steps are outlined in Chapter 9, the Action 
Plan. 

The Council's near-term priority is to save 
"lost opportunity" resources, those cost
effective resources which, unless they are 
secured now, could be lost to the region. The 
most important example is making new 
buildings energy efficient at the time they are 
built. 

The next priority calls for Bonneville to 
assume a stronger regional role. A great deal 
depends on Bonneville's ability to lead by 
stimulating cooperation. A stable and pre
dictable rate for new resources is needed so 
that investor-owned utilities will be able to 
turn to Bonneville rather than developing 
more expensive power resources on their 
own. Mechanisms must be designed to allow 
utilities to develop regional resources, partic
ularly conservation, in ways that benefit both 
the "seller" and "buyer." Bonneville should 
also support sales of conservation between 
utilities. 

In addition, Bonneville must address the 
issue of allocating the costs of options, 
eliminating barriers to preservation and con
struction of WNP-1 and 3 and reducing the 
uncertainty associated with the direct service 
industries. These steps, along with better 
use of the hydropower system, will also help 
keep power rates low. 

Chapter2 

Finally, regional organizations need to build 
the capability to deliver conservation so that it 
is ready and reliable when it is needed. 
These efforts should focus on gaining infor
mation and experience, rather than on 
acquiring new power. The region also needs 
to coordinate its research and development 
programs so that renewable resources are 
available as they are needed. 

The common theme through all of these pri
orities is cooperation. This is not something 
that can be mandated. It will only come about 
as the various entities develop a consensus 
that what affects one affects all of them. Their 
futures are linked together just as the future of 
the Northwest power system itself is linked to 
the future of the Northwest economy. 

The current surplus of electricity may last 
from five to more than 20 years, depending 
upon the levels of economic activity in the 
Northwest. When new resources are 
needed, the Council has identified sufficient 
cost-effective resources to meet the region's 
needs while protecting its environment and 
fish and wildlife. Moreover, if the Northwest's 
power institutions can cooperate in regional 
energy development, electricity rates in the 
region can be much more stable over the next 
20 years. In fact, depending on the level of 
economic activity and the number of new 
resources that will be needed, rates may 
actually decline after adjustments are made 
for inflation. 

Solutions to the region's problems will not 
come easily. The Council believes the region 
can and will overcome barriers so that a 
cooperative regional planning strategy can 
be implemented. The Council is also assum
ing that mechanisms can be developed to 
secure the lowest cost resources for the 
entire region. Accordingly, the Council is con
tinuing to plan for the needs of the entire 
Pacific Northwest as contemplated by the 
Northwest Power Act. The Council also has 
identified actions that Bonneville needs to 
take to meet its obligations. The Council will 
continue to work aggressively with all organi
zations in the region to make the Act work. 

1./ The federal base system includes the federal 
hydropower system, the net-billed nuclear 
plants (part of Trojan, WNP-2, and, if com
pleted, WNP-1 and 70 percent of WNP-3), 
plus some other resources such as the Han
ford generating project. 
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Because the future is uncertain and condi
tions are likely to change, this plan is not a 
static document. Flexibility and risk manage
ment are underlying concepts throughout the 
Council's planning strategy. 

The Council developed this plan with the fol
lowing specific goals in mind: 

• To provide the region an adequate and 
reliable supply of electrical energy at the 
lowest possible cost; 

• To select resources following the cost
effectiveness principles and priorities in 
the Northwest Power Act; 

• To develop a flexible strategy so that the 
plan can be modified as conditions change 
and new information becomes available; 

• To encourage the greatest rate predictabil
ity and stability for the region; 

• To evaluate all resources from a total 
regional system perspective to ensure 
their compatibility with the existing power 
system; 

• To select resources with the least adverse 
impacts on the environment, or those with 
adverse environmental impacts which can 
be mitigated; and · 

• To select resources that are consistent with 
protecting and enhancing fish and wildlife, 
and that mitigate power system impacts on 
fish and wildlife. 

Planning for 
Economic Growth 
The Council recognizes the shifting nature of 
energy demand projections and has chosen 
to deal with this uncertainty by defining the 
boundaries of the region's potential energy 
growth. To do this, the Council developed 
high, medium-high, medium-low, and low 
electrical load growth forecasts over the next 
20 years. The region's actual demand for 
electricity is expected to fall somewhere 
within the range between high and low. 

The high forecast in the Council's range pro
jects an average annual rate of growth of 2. 7 
percent. This outcome would be the result of 
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The Council's Planning Strategy: 

record regional economic growth relative to 
the nation over the next 20 years. In fact, it is 
based on assumptions that would produce 
relative economic growth over 20 years at a 
higher rate than the rate for the highest five 
years in the Northwest's recent history. 
Employment in the region would grow 130 
percent faster than projections for a fast
growing national economy. The Council has 
selected such a high upper bound to ensure 
that the region has the ability to supply elec
tricity for any potential need. Electrical 
energy supply should not constrain future 
economic growth. 

The lower boundary of the range forecast is 
0.2 percent. .It is based on assumptions that 
the region might grow more slowly than the 
rest of the nation, with new employment 
growing at a rate 40 percent lower than a low 
national forecast. The economic assump
tions in this forecast would be well below 
what the region has experienced over the last 
20 years. The Council translates economic 
assumptions into corresponding electricity 
requirements using the best available 
demand forecasting models. 

The range forecast has two important func
tions. First, it is an explicit statement that the 
future is uncertain and that the Council will 
not base decisions on the traditional "most 
likely" forecast. Rather, the Council evaluates 
the consequences of specific actions across 
a wide range of possible futures. Second, the 
range forecast represents the Council's judg
ment on the potential futures that the region 
should plan and invest for. While it is possible 
that electrical load will grow faster than the 
high forecast or slower than the low forecast, 
the Council believes the range represents the 
prudent span of futures on which to plan. This 
range defines the magnitude and schedule 
of actions that are needed to meet potential 
energy needs. 

Planning for Flexibility 
Four characteristics were identified as partic
ularly important in providing the flexibility to 
adapt to uncertainties that could increase the 
region's electricity rates. 

First, as the Council looked for the lowest 
cost resources., it took into consideration how 
a resource interacts with the existing power 
system and all the costs that must be borne 

Risk Management 

over the entire lifetime of a project, including 
construction, operation, distribution, decom
missioning, and environmental costs. 

Second, the Council recognized that re
sources with short lead times can reduce 
risk. The region knows a great deal more 
about the near future two or four years from 
now than the future ten or 20 years from now. 
Resources that can be constructed and 
brought into operation quickly give the region 
a much better chance of matching supply to 
energy needs. A major problem with building 
a large central station plant today is that it 
forces a utility to make decisions and commit 
large amounts of capital ten years or more 
before the power is needed. Such a long lead 
time exposes the project to increased pos
sibilities of changes in the need for power 
from that plant. 

Third, small plant size also increases flexibil
ity. Resources that can be developed in 50 or 
100 megawatt units make it much easier to 
match resources to loads than a large coal 
plant that adds enough power to serve a city 
the size of Portland the year it is completed. 

And fourth, the Council determined that 
resources with low capital costs tend to 
reduce risk to the region, since they reduce 
the amount of money that has to be commit
ted on any one project. 
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Based on these precepts, the Council has 
developed a planning strategy that has the 
diversity and flexibility to adapt to a wide 
range of future outcomes. Using this strategy, 
the Council has identified a mix of resources 
in its resource portfolio which takes into 
account the benefits of shorter lead times 
and lower risk resources. This portfolio pro
vides the region with the ability to respond to 
a broad range of future needs at the lowest 
possible cost. 

Conservation: The Flexible 
Resource 

The Council has found that conservation is a 
highly flexible resource. The Northwest has a 
large supply of potential conservation mea
sures which cost much less than building a 
new coal-fired power plant. Conservation 
programs have relatively short lead times and 
can be developed in small units. 

Once a program has been developed and 
tested it can create savings quickly, and 
these savings can be timed to match growing 
power needs. If the region's electrical energy 
need grows rapidly the conservation pro
grams can be accelerated. If slower growth 
occurs they can be maintained at a minimum 
level. While conservation programs are cap
ital intensive, the expenditures are almost 
simultaneous with the savings, and they can 
be paced to deliver the needed amount of 
savings much more easily than new central 
station power plants. 

An added benefit to conservation is that it 
helps reduce uncertainty. Because it uses 
less energy, a well insulated house or an 
energy efficient industrial plant is more 
resistant to changes in energy prices and 
is therefore less likely to contribute to fluc
tuations in power demand or switching to 
another fuel. 

Options: A Flexible Approach 
for Generating Resources 

If the Pacific Northwest grows rapidly, it will 
need resources in addition to conservation. 
The Council has been working to improve the 
flexibility of generating resources in order to 
reduce the risk they pose for utility systems 
and ratepayers. A new arrangement, which 
fi rs t appeared in the 1983 plan, uses 
resource "options" to add flexibility to the 
scheduling of those resources which require 
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a great deal of time from inception to 
completion. 

The idea is similar to purchasing an option on 
a piece of land. It involves paying money now 
for the right to purchase and develop the 
project later. More broadly, options are meth
ods for managing the power supply inventory 
at low cost. Options also include the sale of 
power from existing surplus resources while 
preserving the ability to recall the power 
when it is needed. 

A resource option would allow a resource to 
move through the time-consuming but rela
tively inexpensive siting, design and licens
ing stages, after which it can be placed in a 
"ready condition." In that condition, the pro
ject could be scheduled, placed on hold, con
structed or terminated, depending on the 
demand for electricity. To secure an option, 
the Bonneville Power Administration would 
provide financial assistance to a resource 
sponsor in exchange for the right to decide 
when conditions warrant beginning construc
tion. Such options would provide a relatively 
low-cost inventory that would allow the region 

$2,390/kW 

to be ready for high growth rates without 
prematurely committing to build to those 
rates. 

The cost of developing options is typically 
very small compared to the costs associated 
with constructing a resource. Furthermore, 
options substantially reduce the lead time of 
resources. By having a licensed or readily 
licensable resource effectively "on hold," the 
period over which electricity needs must be 
forecast could be reduced to the resource 
construction period, which may be as little as 
half of the total time that is now needed. 
Figure 3-1 shows the cumulative costs of the 
option and construction phases for several 
resources. For example, the total lead time to 
site, license, design and construct a new coal 
plant is about ten years. The activities of 
siting, licensing and detailed design would 
take five years and cost $60 per kilowatt, 
compared to the $1 ,200 per kilowatt for the 
construction phase. It would then take 
another five years to complete construction. 
Thus, the effective lead time can be reduced 
by five years for approximately five percent 
of the total potential cost. 

Option Phase 
(Includes siting , licensing and design) 

Construction Phase 

Combustion Turbine 

0 2 4 

$320/kW 

Coal 

~--' 
0 2 4 

Figure 3-1 

$250/kW 

$4/kW 

Cost and Timing of Optioning and Constructing Resources I 
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The key to the options concept is the separa
tion of decisions related to construction from 
those of preconstruction. The objective of an 
effective options planning strategy is to move 
decisions involving the commitment of large 
sums of capital as close as possible to the 
anticipated time power will be needed. This 
will significantly reduce the likelihood of 
beginning construction on a project that is 
not needed. Another benefit of the option 
approach is its potential for reducing environ
mental degradation. For example, if generat
ing plant construction can be postponed until 
need is more certain, the accompanying 
environmental impacts also can be post
poned and, if the plant is not needed, they 
can be avoided. This approach will have less 
effect on the environment than building and 
operating resources that may not be needed. 

The Council has planned a large inventory of 
options to meet a very high level of economic 
growth. If the region actually experiences 
lower growth rates, some options would be 
delayed or even abandoned at a minimal cost 
to the region. This concept is comparable to 
an insurance policy-paying low-cost pre
miums to be prepared for a high-cost event. It 
improves the region's ability to match energy 
supply to actual demand and reduces the 
chance of overbuilding resources, an event 
which historically has been very costly. 

The Council has analyzed the value to the 
region of being able to option resources. It 
found that a two-stage decision-making pro
cess could save the region $700 million 
across the range of future load growth. 

The Council has identified three specific 
types of resource options, each of which pro
vides the region with ways to limit future 
power costs: 

• Resource-banking: A resource could be 
sited, licensed, and designed, but the con
struction phase would be put on hold until 
actual need for the resource was deter
mined. 

• Sales option: Another form of an option 
would involve the sale of surplus power 
from a new or existing resource. Contract 
provisions would allow the power to be 
called back with some notice. These sales 
options could provide a regional benefit by 
generating revenue that reduces power 

costs in the Northwest. At the same time, 
they would avoid situations where re
sources are sold for their entire lifetime, 
potentially forcing the region to build new 
resources to meet its own needs. 

• Existing resource option: In response to 
temporary resource needs, the output of an 
existing resource could be acquired by pay
ing for its operating costs. (Examples are 
existing combustion turbines inside the 
region or excess generation in California or 
British Columbia.) 

Using the Council's planning strategy, the 
resource option process could include the 
following five steps: 

1. Option Planned: The Council identifies a 
resource as potentially needed, but no 
decision or financial commitment is nec
essary. Bonneville could begin developing 
incentives and requests for options, estab
lishing criteria for selecting options, and 
resolving potential legal, regulatory and 
technical questions. Based on the pro
jected cost effectiveness of and need for 
the resource, its environmental impacts, 
and the costs of securing an option, differ
ent option points may be appropriate for 
each resource. 

2. Option Initiated: The Council and Bon
neville determine that a resource may 
be needed in the future, and Bonneville 
enters into a contractual arrangement to 
provide financial assistance for the siting, 
licensing, and design of a resource, in 
return for control of project timing. 

3. Option Secured: All technical, legal, and 
administrative issues have been resolved, 
and the resource is ready to move into the 
construction phase. At this stage, the con
struction of the resource could be delayed 
without affecting the ability of the region to 
move ahead on the project at some future 
date. Expected lifetime of the option would 
be determined by Bonneville at this time in 
consultation with state and federal licens
ing and siting agencies, and the option 
would be scheduled for a comprehensive 
review when this lifetime expires. An 
option could be resecured if it still met 
environmental and technical standards 
required to relicense the resource and site. 
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4. Resource Acquired: The Council and 
Bonneville determine that the secured 
option should be exercised based on cur
rent conditions and forecasts of demand. 
Under the resource acquisition provisions 
of the Act, Bonneville would enter into a 
contract to purchase the capability of the 
resource, and the project sponsor would 
begin construction of the resource. The 
region would not have committed large 
sums of ratepayer money before this 
point. 

5. Resource Completed: The power is 
available to meet the obligations of 
Bonneville. 

It is important to note that this is a dynamic 
process. When the region needs to initiate an 
option it would open a window of opportunity 
allowing various resources to compete. The 
cost of the proposed options, the ultimate 
costs of the resources, and their lead times 
and sizes would be evaluated in selecting the 
best options for the region. Prior to a decision 
to begin construction on a resource, the 
region would again determine whether any 
lower cost or lower risk resources had 
become available. 

It is important to note that, even with no addi
tional ability to hold a resource over what 
current regulations allow, the explicit recogni
tion of a significant second decision to begin 
construction has value to regional power 
planning. Separate decision points in 
resource development will improve the 
region's ability to minimize the cost of meet
ing load growth. 

The Council believes the options concept 
has great promise to provide the region addi
tional flexibility in meeting its resource needs 
at the lowest risk and cost. To establish the 
practicality of this concept, the Council, Bon
neville, utilities and other resource devel
opers have been working to identify and 
resolve institutional, regulatory and legal bar
riers to its successful operation. 

The progress to date has been encouraging. 
The state energy siting organizations in Mon
tana and Oregon have incorporated the 
options concept into their procedures. The 
process in Washington appears to be recep
tive to optioning resources, but regulatory 
changes would probably be needed. At the 
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federal level, the Federal Energy Regulatory 
Commission (FERG) has been working with 
the Council on ways to incorporate hydro
electric options within FERC's existing reg
ulatory and statutory responsibilities. One 
promising idea would involve FERG taking 
an option recognized by the Council and 
Bonneville through the licensing process and 
then putting the application on hold just prior 
to issuing the license. When the project is 
needed, FERG could reactivate the file and 
issue the license within a few months. To test 
this concept, in response to the Council's 
1983 Power Plan, Bonneville is currently 
negotiating with project sponsors to initiate 
several hydroelectric options. 

The Council has also formed several task 
forces representing utilities, Bonneville, 
resource developers, environmentalists and 
other interested parties to work toward mak
ing the options concept a reality. A major 
product of the task forces is a model process 
for developing options, adopted by the Coun
cil in June 1984. Appendix I-A describes the 
model process. While there has been sub
stantial progress, there are still significant 
questions and unresolved issues regarding 
the implementation of options. Therefore, the 
Action Plan, Chapter 9, identifies actions to 
further define and test the options process. 

The Council's Planning 
Process 
The Northwest Power Act sets down many 
guidelines for the Council's planning process. 
First, it requires the Council to develop a plan 
for developing resources, including conser
vation measures. The Council must consider 
environmental quality, compatibility with the 
existing regional power system, and protec
tion, mitigation and enhancement of fish and 
wildlife. The Act also specifically requires that 
the Council include model conservation stan
dards designed to make new electrically 
heated residences and new commercial 
buildings use electricity efficiently. 

In accordance with the Act, the Council gives 
priority to resources determined to be cost 
effective. The Act defines a "cost-effective" 
measure or resource as one that is forecast to 
be reliable and available within the time it is 
needed at an estimated incremental system 
cost1 no greater than that of the least-cost 
similarly reliable and available alternative. 
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Cost effectiveness is a function of need, rela
tive cost, reliability and availability. The region 
should buy only the resources that it needs. 
When the region needs power, it should buy 
the lowest cost resources, counting all the 
costs involved on a consistent basis. And, the 
region should only depend on resources that 
are reliable and available when they are 
needed. 

The Act requires the Council to give first pri
ority to conservation, second to renewable 
resources, third to generating resources 
using waste heat or generating resources of 
high fuel conversion efficiency, and finally to 
all other resources. Finally, the Act provides a 
10 percent advantage in calculating the esti
mated incremental system costs for conser
vation measures. 

In selecting the resources described in this 
plan, the Council followed the direction of the 
Act. The steps used by the Council to 
develop a cost-effetitive power plan are sum
marized below. 

Step One: Initial Determination 
of Resource Needs 

The Council began w[th an extensive pro
cess to determine the range of future elec
trical energy growth in the region over the 
next 20 years, based on economic and 

demographic projections and the price of 
alternative fuels. Future electricity prices are 
also a key factor in forecasting future elec
tricity use. At this step, estimates of future 
costs were used. As described earlier in this 
chapter, the forecasts characterize the range 
of uncertainty by displaying four growth pat
terns for electrical demeynd (high, medium
high, medium-low, and low). This process is 
described in more detail in Chapter 4 of this 
volume and Chapters 2 and 3 of Volume II. 

The Council then developed its best estimate 
of the existing resource base, including any 
known additions or reductions (e.g., re
sources nearing completion or power con
tracts that expire over the next 20 years). The 
existing regional electrical power system is 
described in Chapter 5. The existing 
resources were subtracted from the range of 
future electricity demands to determine how 
much additional electricity may be needed in 
the future. 

Step Two: Selection of 
Cost-Effective Resources 

The Council estimated the availability, relia
bility and cost of both conservation and gen
erating resources. The Council began this 
step by identifying the costs and perform
ance characteristics of all generating and 
conservation resources. The environmental 
impacts also were analyzed for the resources 
in the plan. Costs were included for technolo
gies to avoid or reduce to acceptable levels 
each resource's impacts on the environment, 
including fish and wildlife. The Council simu
lated how each resource would operate 
within the existing power system to deter
mine the actual costs the region is likely to 
incur. This analysis also determined the com
patibility of each resource with the existing 
power system. The products of this analysis 
are "supply curves'' for each resource. Supply 
curves estimate how many megawatts of a 
resource are available at different costs. 

Resources are divided into the categories 
of "cost effective" and "promising." Cost
effective resources are those judged to 
comply with the criteria below. Promising 
resources may be considered for future re
source portfolios if their availability, reliability 
or system cost improve. 



Criteria used by the Council to judge the 
potential cost effectiveness of resources are 
as follows: 

1. Commercially Available Technology: 
The technology for conserving or produc
ing electrical power must be commercially 
available. 

2. Predictable Cost and Performance: 
The technology must sufficiently demon
strate that its cost and performance char
acteristics are predictable. 

3. Competitive Cost: The resource must be 
cost-competitive using currently available 
technology. 

4. Demonstrated Resource Base: The 
estimates of the amount of capacity and 
energy available from a given resource 
require a confirmed primary energy 
source (e.g., coal, falling water, wind). 

5. Institutional. Feasibility: Development of 
the resource must not be currently con
strained by legal, financial, regulatory or 
other institutional barriers. 

6. Environmental Acceptability: The 
resource must be environmentally ac
ceptable and capable of complying with 
current environmental policies, laws and 
regulations of the federal, state and local 
governments, and the Council's. Colum
bia River Basin Fish and Wildlife Pro
gram. Further discussion of the environ
mental characteristics of the resources 
used in this plan is provided in Chapter 9; 
Volume II. 

The cost and supply of conservation is dis
cussed in Chapter 6 of this volume and 
in more detail in Chapter 5 of Volume II. 
Generating resources are addressed in 
Chapter 7 of Volume I and Chapters 6 and 
7 of Volume II. 

The Council then analyzed the lowest cost 
combination of all resources to meet the 
entire range of potential energy needs. This 
analysis took into account the lead time and 
size of resources, and the cost of overbuild
ing or underbuilding. 

Nondiscretionary resources were the first 
added into the portfolio. These are cost
effective resources whose timing cannot be 

scheduled or controlled by the power sys
tem. For example, the opportunity for energy 
savings in new residential and commercial 
buildings will occur when the buildings are 
built. The power system cannot control that 
timing, but it can take action to secure all 
cost-effective electrical energy savings at the 
time of construction. The nondiscretionary 
resources included in this plan are the elec
trical energy savings from the installation of 
more efficient refrigerators, freezers, and hot 
water heaters, and the construction of man
ufactured housing, and residential and com
mercial buildings built to the model conserva
tion standards. The Council has found that 
these resources have low cost compared to 
other alternatives and have the added benefit 
that their savings occur simultaneously with 
load growth. 

Discretionary resources can be scheduled 
by the power system to produce energy 
when they are needed. Discretionary 
resources in this plan are conservation pro
grams in the existing residential, commercial, 
governmental, industrial and agricultural 
sectors; efficiency improvements to existing 
hydroelectric dams and the transmission and 
distribution system; combustion turbines 
operated in conjunction with nonfirm hydro
electric power; and new hydroelectric dams, 
cogeneration facilities and coal plants. 

Cost Effectiveness of Near-Term Acquisi
tion. Som~ nondiscretionary resources may 
represent lost opportunities for the region 
and require action in the near term. A lost 
opportunity resource is a potential electrical 
power generating or conservation resource 
currently available to the region which, if not 
acquired or otherwise secured now, will no 
longer be available and cost effective to the 
region. If a lost opportunity resource is not 
secured, it will have to be replaced in the 
future by a less cost-effective resource. A lost 
opportunity resource is cost effective and 
should be secured if the region's present 
value system cost to secure and maintain the 
resource, as determined by the Council, is 
.less than the expected present value system 
cost of other resources which might have to 
replace it in the Council's resource portfolio. 

Some lost opportunity resources have addi
tional value to the power system, however, 
because they occur simultaneously with load 
growth. The prime examples are the model 
conservation standards (MCS) for new resi-
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dential and commercial buildings. In evaluat
ing the value of these resources, the Council 
used two measurements of cost effective
ness. The first is the value to the region of the 
most expensive measures in the MCS pack
age. The Council has estimated that cur
rently the value of these marginal MCS 
investments is between 4.0 and 4.5 cents per 
kilowatt-hour. For purposes of defining the 
MCS at this time, the Council has evaluated 
the individual measures that are in the range 
of 4.0 to 4.5 cents per kilowatt-hour and 
selected those measures which in the Coun
cil's judgment are cost effective and should 
be included in the MCS. The cost of the most 
expensive measure in a typical MCS house is 
4.1 cents. 

The second test of the cost effectiveness of 
the MCS was the cost effectiveness of the 
average energy savings that are acquired in 
each individual building through a utility
sponsored MCS program over the next sev
eral years. In evaluating the cost effective
ness of average MCS savings in 1986, the 
Council found that the region could afford to 
pay, on average, 3.6 cents per kilowatt-hour 
for MCS savings. By 1990, this figure will 
increase to 4.4 cents per kilowatt-hour based 
on current estimates of load growth. For this 
reason, in evaluating the cost effectiveness of 
the utility MCS programs, the Council used a 
value of 3.6 cents per kilowatt-hour during 
1986, and expects this to escalate to approx
imately 4.4 cents per kilowatt-hour by 1990. 
The cost of the MCS adopted by the Council 
averages 3.0 cents per kilowatt-hour across 
the region. 

3-5 



Chapter3 

Cost Effectiveness of Discretionary 
Resources. The primary function of the 
analysis of discretionary resources is to size 
the amount of each resource that the Council 
expects to be available in the future in order 
to meet regional load growth. The cost
effectiveness criteria for discretionary re
sources are used to cut off the resource 
supply curves for resources included in the 
Council's portfolio. 

Since most of these acquisitions will be made 
when the region is assumed to need a 
number of new resources, it is important that 
the amount of discretionary resources esti
mated to be available is based on the cost of 
the marginal or last resources that will be 
acquired at the same time. Many of the dis
cretionary conservation programs and gen
erating resource programs would begin at 
the time the Council's resource portfolio also 
calls for securing options on new coal plants. 
Therefore, the Council sized the amount of 
conservation and generating resources 
included in the plan based on the estimated 
costs of a new generic coal plant in the 
region's power system. 

The Council estimated that the marginal 
resource available to the region was a coal 
plant costing between 4.0 and 4.5 cents per 
kilowatt hour. Based on these estimates of 
the cost of a coal plant, the Council did not 
include any generating resource costing 
more than 4.5 cents per kilowatt-hour in the 
plan. To analyze conservation consistently 
with generating resources, the Council 
adjusted the cut-off for conservation pro
grams to 5.0 cents, to account for transmis
sion system losses for generating resources 
and the 10 percent advantage in the North
west Power Act for conservation. The cost
effectiveness limits of 4.5 cents per kilowatt
hour for generating resources and 5.0 cents 
per kilowatt-hour for conservation were used 
in developing this plan, to estimate the 
amount of each discretionary resource 
expected to be available to the region in the 
future. 
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The residential weatherization program is the 
only discretionary resource currently being 
acquired. The Council believes that the 
capability to secure this resource should be 
maintained by continuing to operate the pro
gram at a minimum viable level. While the 
program is operating primarily to maintain 
capability, it should continue to secure all 
measures that would be required when the 
program is needed. For this reason, the 
Council believes that even under minimum 
viable operations, the residential weatheriza
tion program should be securing all mea
sures up to the cost of a new coal plant. 

Finally, in evaluating the cost effectiveness of 
both nondiscretionary and discretionary 
resources, there are other significant 
attributes that must be included in the Coun
cil's judgment concerning the cost effective
ness and appropriateness of each resource 
included in the plan. In deciding on the cost 
effectiveness of individual actions, the Coun-

cil included environmental concerns such as 
indoor air quality, acid rain, mining impacts, 
transportation, employment, and fish and 
wildlife. In addition, some of the resources 
included in the Council's plan will help reduce 
future load growth uncertainty, and some 
resources are particularly flexible and assist 
the region in adapting to the wide range of 
uncertainty it is facing. Finally, due to the 
significant uncertainty that exists with respect 
to the cost and availability of each resource 
included in the Council's portfolio, the Coun
cil must decide whether enough valid cost 
and performance information is available on 
which to make an informed judgment. 

The portfolio and cost-effectiveness analysis 
is discussed in Chapter 8 of Volume I and 
detailed in Chapters 4 and 8 of Volume II. 



Step Three: Final Resource 
Portfolio and Action Plan 

The electricity costs from the resource port
folio are used in the forecasting system to 
develop the final forecasts of energy needs, 
which are then used to fine tune the amount 
of resources needed in the resource 
portfolio. 

The Councils planning strategy continues to 
be based on what has come to be known as a 
societal perspective. The objective of the 
Council's plan is to minimize the total present 
value system costs, whether those costs are 
borne by utilities, and thus reflected in elec
tric rates, or .by individuals, businesses, and 
governments acting in their own self interest. 
This approach does not necessarily result in 
the lowest electrical rates in the short term, 
but, rather, minimizes the total long-term cost 
of serving all ratepayers in the region. 

The societal perspective allows conservation 
to be treated as a resource comparable to 
generating resources. Conservation re
sources can be acquired through financial 
assistance, regulatory standards, or rate 
designs. Although the Council encourages 
the adoption of energy efficient building 
codes, in this plan financial assistance is the 
primary method of acquisition, because 
those who take action receive the benefit. 
Financial assistance should not be diluted 
simply to avoid rate impacts for those who do 
not act. 

The Council has relied upon its demand fore
casting, system analysis and decision mod
els as aids to decision making. These com
puter models are described in Chapters 3, 4 
and 8, Volume II. 

It is important to emphasize, however, that 
the models are used to analyze decision 
alternatives, and nbt to make decisions. The 
resource portfolio analysis presented in 
Chapter 8, Volume I, of this plan outlines a 
program for managing the uncertainties and 
minimizing the risks faced by the region in its 
energy future. That program reflects pruden
tial judgments that necessarily go beyond the 
Council's analytic models. 

Based on the final portfolio of resources to 
meet potential energy needs over the next 20 
years, the Council determines which actions 
are required in the next few years to prepare 
the region to meet its future needs. These 
actions are described in Chapter 9. The 
Council carefully monitors electrical load 
growth and the cost and availability of 
resources to determine when modification of 
the plan and action plan are needed. 

1./ System cost is defined to be an estimate of all 
direct costs of a measure or resource over its 
effective life, including, if applicable, costs for 
distribution and transmission, waste disposal, 
end of cycle, fuel, and quantifiable envi
ronmental measures. The Council is also 
required to take into account projected 
resource operations based on appropriate 
historical experience with similar measures or 
resources. 
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The region's need for new resources cannot 
be determined without forecast ing the 
demand for electricity. Demand forecasts 
play three important roles in the Council's 
power planning process. The first is the tradi
tional role; they provide the basis for deciding 
how much electricity is needed to support a 
healthy and growing economy. The second 
role is to explore and define the uncertainty 
surrounding future electrical resource needs. 
Finally, conservation, identified as the priority 
resource in the Act, is directly related to the 
demand for electricity. Demand forecasts are 
needed to estimate conservation potential, 
but, in addition, the forecasting models help 
determine the effects of conservation actions 
taken as part of the Council's power plan. 

The growth of the regional economy and 
changes in its composition are the key fac
tors affecting growth in demand for electricity. 
The prices of fossil fuels and electricity, how
ever, modify the effects of economic condi
tions. The Council has developed the best 
available forecasting tools to capture these 
relationships in considerable detail. Figure 
4-1 illustrates the general structure of the 
Council's forecasting system. 

Economic and 
Demographic 
Forecasts 

- Fuel Price 
Forecasts 

Conservation 
Programs 
and Costs 

Electric -. Generating 
Resources 
and Costs 

Chapter 4 
Future Electricity Needs 

Since future economic conditions are highly 
uncertain, the Council puts a high priority on 
exploring alternative possibilities for future 
economic growth. The process of developing 
economic assumptions for the 1986 Power 
Plan began in the summer of 1984 with the 
formation of the Economic Forecasting 
Advisory Committee. Based on its own anal
ysis and information gathered from a ques
tionnaire sent to 300 professionals con
cerned with the regional economy, the 
Council developed preliminary forecasts of a 
range of plausible economic conditions. 
These preliminary forecasts were reviewed 
widely and revised in response to comments 
received and further analysis, before the 
Council adopted the economic assumptions. 

Based on revised economic assumptions, 
the Council developed forecasts of electricity 
demand. The demand forecasts also under
went public review and revision and were 
reviewed by the Demand Forecasting 
Advisory Committee before being included in 
the dratt plan released in August 1985. The 
demand forecasts in this chapter reflect 
changes made as a result of comments on 

Demand Determinants 

I 
Residenllal Commercal lnduslrial 
Demand Demand Demand 

• • • 
Total Demand 

& 

Supply Demand Balance 

t 
Resource Portfolio 

• 

the dratt plan and the adoption of new build
ing codes by the states of Washington and 
Oregon. 

This chapter first summarizes the demand 
forecasts. It next describes the assumptions 
leading to the forecasts. The forecasts of 
demand are then discussed in more detail by 
consuming sector, and the corresponding 
forecasts of electricity prices are presented. 
Finally, the use of the demand forecasts in 
resource portfolio analysis is explained. 

. 

. 
Irr gallon 
Demand 

• 

Electric 
Price 

Figure 4-1 
Northwest Power Planning Council Demand Forecast System 
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Summary of Results 
In 1983, firm sales of electricity to the final 
consumer in the Pacific Northwest totaled 
14,593 average megawatts, or 127.8 billion 
kilowatt-hours. The high forecast shows this 
demand could grow to 26,101 average mega
watts by 2005 , an increase in electricity 
requirements equivalent to the power from 18 
nuclear plants the size of the Washington 
Public Power Supply System's Nuclear Pro
ject 2 (WNP-2) at Hanford, Washington. 
Under the set of assumptions leading to the 
low forecast, demand would only increase to 
15,121 average megawatts, an amount little 
changed from current requirements and an 
increase substantially smaller than the cur
rent firm surplus. Figure 4-2 illustrates the 
forecast range in the context of historical 
sales of electricity. 

This large uncertainty about future needs for 
electricity resources represents an important 
challenge for energy planning. The region 
needs to deal with this uncertainty in a man
ner which will neither prevent the region from 
attaining rapid growth, nor impose large and 
unnecessary costs should slower growth 
occur. 

Table 4-1 summarizes the demand forecasts. 
These are "price effects" forecasts which indi
cate what demand would be if consumers 
responded to prices but if no new conserva
tion programs were implemented. Two alter
native concepts will be discussed in the final 
section of this chapter. 

The numbers in Table 4-1 and other tables in 
this chapter are expressed to the nearest 
average megawatt. This is not because the 
forecasts are known with that degree of 
accuracy, but for convenience in documenta
tion and analysis. The degree of certainty in 
forecasts is better characterized by the 
11,000 megawatt difference between the low 
and high forecast in 2005. 

Table 4-1 shows that the rate of growth of 
demand could be as high as 2.7 percent per 
year, or as low as 0.2 percent! A more likely 
outcome, however, is between the medium
low growth rate of 1.2 percent and the 
medium-high rate of 1.8 percent. 
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Figure 4-2 
Sales of Electricity-Historical and Forecast 

Table 4-1 
Firm Sales of Electricity 
(Average Megawatts) 

LOAD GROWTH ACTUAL FORECASTS 
SCENARIO 1983 1990 2000 2005 

High 14,593 18,044 23,026 26,101 

Medium-high 16,701 20,022 21,687 

Medium-low 15,351 17,538 18,950 

Low 13,697 14,370 15,121 

2000 

GROWTH RATE 
(% per year) 
1983-2005 

2.7 

1.8 

1.2 

0.2 



Figure 4-3 compares the projected growth 
rates of demand to growth rates experienced 
in the region since 1950. Between 1950 and 
1970 demand for electricity grew by an aver
age of 7.4 percent each year. During the 
1970s demand grew much more slowly, at 
about 3.7 percent per year. The forecasts 
show a continued decl ine in the rate of 
growth, even in the high forecast, over the 
next 20 years. 

Many factors contribute to decreasing growth 
rates of demand for electricity. These include 
the rate of growth of the economy, changing 
standards of living , the price of energy 
sources relative to other goods and services, 
and the changing mix of economic activity, 
both in the nation and in the region. However, 
the use of electricity is much different in the 
Pacific Northwest than in the rest of the 
nation. This difference is illustrated with use 
of electricity per person in Table 4-2. 

Although the historical patterns of growth in 
electricity use are similar in the region and 
the nation, there is a striking difference in the 
:imount of electricity used. The Pacific North
.vest uses nearly twice as much electricity 
:>er person as the nation as a whole. This is 
jue primarily to large supplies of low-cost 
1ydroelectric power in this region. Recent 
arge increases in Northwest electrical 
xices, however, have changed the outlook 
'or electricity demand. The forecasts show 
:hat, while per capita use will remain well 
:1bove national levels, growth in use per per
,on will be slower and could actually decline 
n a low forecast. Figure 4-4 illustrates histor
cal and forecast patterns of electricity use 
:>er person. 

Key Assumptions 
Economic and Demographic 
~ssumptions 

:conomic and demographic assumptions 
ire the dominant factors influencing the fore
;asts of demand for electricity. In the 
1bsence of other changes, the demand for 
ilectricity would parallel economic activity. 
lnis relationship is modified by shifts in 
elative energy prices, including the price of 
ilectricity and other fuels; by changes in the 
:omposition of economic activity; and by the 
Iradual depreciation and replacement of the 
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Table4-2 
Per Capita Use of Electricity 
(Kilowatt-Hours per Person) 

PACIFIC 
NORTHWEST 

8,930 

14,790 

17,230 

16,330 

Forecast 2005 
High 18,366 

Medium-high 16,689 

Medium-low 16,588 

Low 15,077 
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UNITED 
STATES 

3,810 

6,800 

9,230 

9,000 

12,310 

12,310 

12,310 

12,310 
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buildings and other capital stock of the 
region. Conservation programs implemented 
by the region will further affect the future 
sales of electricity. 

The range of forecasts in this plan is similar in 
many respects to the forecasts incorporated 
in the 1983 Power Plan. The high forecast 
allows the Council's plan to accommodate 
record regional economic growth should it 
occur. In the high forecast, total regional 
employment grows 130 percent faster than a 
high national forecast of employment. The 
high forecast represents a case where the 
region grows faster relative to the nation than 
in any historical five-year period. The low 
forecast assumes that the Pacific Northwest 
grows at a rate 40 percent lower than a low 
growth national forecast. The low case 
implies a relative performance well below that 
which has characterized the region in the 
long term. Table 4-3 compares historical and 
forecast growth rates for total employment. 
Figure 4-5 shows the region's total employ
ment growth compared to U.S. growth rates. 

Major Trends 

There are a number of basic trends common 
to the range of forecasts. Many of the trends 
relate to demographic patterns in the existing 
population. 

One of the primary changes is the aging of 
the population . From 1985 to 2005, the 
nation's population in the 45-54 age group is 
expected to increase almost 60 percent, 
while the population aged 20-29 is projected 
to decline by 10 percent. The population over 
the age of 55 is projected to increase by 35 
percent during this period. Although the age 
composition in the region will vary among 
scenarios because of migration, the general 
patterns of demographic change will persist. 
Figure 4-6 shows the percentage change in 
population by age group for the nation from 
1985 to 2005. 

This aging of the population is expected to 
affect consumption patterns, the labor force 
and labor productivity. Although labor force 
growth is projected to be slower than during 
the 1970s, growth in productivity is expected 
to be higher. Productivity growth should be 
enhanced by the dramatic slowdown in the 
growth of the labor force during the 20-year 
period. Slower growth in the labor force will 
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Tab/e4-3 
Total Employment Growth Comparisons 

(Percent per Year) 

PACIFIC UNITED 
NORTHWEST STATES 

Historical 
1960-1980 3.1 2.1 

1973-1978 4.6 2.3 

Forecast(1985-2005) 
High 3.2 1.4 

Low 0.5 0.8 

RATIO 

1.5 

2.0 

2.3 

0.6 



result in upward pressure on wages. Pro
ducers will seek to substitute capital for labor, 
which tends to increase productivity and 
stimulate technological change. Consump
tion patterns are expected to increasingly 
emphasize personal services, clothing, 
travel, and health services. 

A second major trend is the increase in the 
proportion of women that are in the labor 
force . From 1960 to 1980, this proportion 
increased from 37 percent to 52 percent. 
This trend is expected to continue to varying 
extents in all forecasts. 

Growth in the importance of nonmanufactur
ing industries is projected throughout the 
forecast range. Tr~ditionally, studies of 
regional economic growth have focused on 
the manufacturing industries. Recently, the 
nonmanufacturing industries have attracted 
more attention because of their size and 
rapid growth. In 1980, nonmanufacturing 
industries accounted for 81 percent of total 
employment in the region. Nonmanufactur
ing employment increased at a rate nearly 70 
percent faster than manufacturing employ
ment from 1960 to 1980. 
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The outlook is strong for industries, such as 
communications and machinery, that will 
play a key role in growing technological 
changes and productivity-enhancing invest
ments. The foreign trade sector is expected 
to continue to increase in importance. The 
Pacific Northwest is in good position to par
ticipate in trade to the Pacific Rim countries. 
That possibility is an important component of 
the higher growth forecasts. 

The continued stagnation of the region's 
large resource-based industries charac
terizes all of the forecast range. Lumber, alu
minum and basic chemicals are not expected 
to be important sources of economic growth 
for the region even in the high forecasts. 

Description of the Scenarios 

The economic and demographic assump
tions rely on basic policy assumptions, many 
of which operate at the national level. Each of 
the four regional economic forecasts, while 
built up from regional assumptions about 
individual sectors of the economy, was made 
within the context of a corresponding view of 
the national economy. Each regional forecast 
includes a wide range of possibilities for the 
regional economy. For example, there could 
be nearly 70 percent more jobs in the region 
in the high case than in the low case by the 
year 2005. Figure 4-7 shows the employ
ment forecast in the high and low cases. 
Forecasts developed by Wharton Econo
metric Forecasting Associates (Wharton) 2 

were the primary source for forecasts of 
national economic variables used in develop
ing regional projections. 

In developing the range, the primary objec
tive was internal consistency for each fore
cast. That is, incompatible assumptions were 
not combined in any one forecast just to 
achieve a wide forecast range. In some 
cases, there are three forecasts for each 
industry projection or other assumption. 
These were combined into four scenarios. 
For example, there are three forecasts for 
production and employment in the lumber 
and wood products industry. These were 
combined with other industries into four see- · 
narios. In the case of lumber and wood prod
ucts, the high case forecast was included in 
the high economic growth scenario, the 
medium case forecast was included in the 
medium-high economic growth scenario and 
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Figure 4-7 
Forecasts of Total Employment 

the low case forecast was included in the low 
and medium-low scenarios. This combina
tion of assumptions is intended to reflect the 
downside risk assumed for the lumber and 
wood products industry. 

In addition to an underlying high growth sce
nario on the national level, the regional out
look for the high growth case implies that 
the region's economy may fare better, relative 
to the nation, than it has in the past. The large 
resource-based industries, such as forest 
products, aluminum, agriculture and basic 
chemicals, are expected to maintain a vital 
presence in the region's economy in the high 
forecast, but not to contribute to new jobs. 
Industries such as electronics, trade and ser
vices could expand rapidly. 

As shown in Table 4-3, high forecast total 
employment is projected to increase at a rate 
of 3.2 percent per year, which is slightly 
higher than the region's growth rate from 
1960-1980. Population would grow by 2.0 
percent, while the number of households 
would increase at 2.8 percent per year. It is 
assumed in these projections that the region 
will continue to be a favorable location for 
growth, because of the richness and diversity 

of its natural resources, the quality of the 
environment and labor force, the quality of 
the educational system, relatively lower elec
tricity prices, and proximity to expanding 
markets in Japan and other Pacific nations. 

Rapid growth in high technology and com
mercial industries coupled with moderate 
levels of activity in forest products, agriculture 
and basic chemicals characterize the 
medium-high scenario. This anticipates 
employment growth of 2.4 percent per year, 
and population and household growth of 1.5 
and 2.0 percent per year, respectively. 
Although the overall level of employment 
growth in the medium-high scenario would 
be slower than what the region experienced 
in the 1960s and 1970s, it still would be twice 
as fast as the forecast of national growth in 
the medium case. 

Traditional industries would experience low 
levels of economic activity while other man
ufacturing and commercial industries would 
experience moderate growth levels in the 
medium-low forecast. Total employment is 
projected to increase at a rate of 1.5 percent 
per year, with population and households 
expected to increase at rates of 0.8 and 1.3 



percent per year, as shown in Table 4-4. In 
the medium-low scenario, employment 
growth would be 25 percent faster than 
national growth in the medium case; this rela
tive rate of growth is lower than the what the 
region experienced from 1960 to 1980. 

The regional outlook for the low case shows 
total employment could increase at a rate of 
0.5 percent per year, indicating a rate 40 
percent lower than the low forecast of 
national growth. Total population is projected 
to increase at a rate of 0.2 percent per year 
and households at 0.3 percent. This slow 
level of growth implies the region will experi
ence net outmigration of population through
out the forecast period. The disproportionate 
impact of the recent recession on major 
regional industries would lead to more severe 
long-term problems than in the other sce
narios. Growth in nonmanufacturing would 
be offset by declines in many of the larger 
traditional industries. 

Alternative Fuel Prices 

Future prices for natural gas and oil can have 
important effects on the demand for elec
tricity because these fuels compete directly 
with electricity. Particularly important areas of 
competition are space heating and water 
heating in homes and commercial buildings. 

Forecasts of demand for electricity are not as 
sensitive to fuel price assumptions as they 
are to economic and demographic assump
tions. A doubling of fuel prices will cause 
3bout a 5 percent increase in electricity 
jemand. However, there is a wide range of 
Jncertainty about future fuel prices. 

=uture retail natural gas and oil prices are 
~xpected to be influenced by trends in the 
1,1orld price of crude oil. The forecasts of 
1,1holesale prices of refined petroleum prod
Jets are based on a range of world oil price 
lSsumptions. The forecasts of prices of natu
al gas are based on its competition with oil in 
ndustrial markets. Various retail mark-ups 
ire then applied to estimate retail prices for 
:onsuming sectors. 

"lorld oil prices could increase by as much as 
;.4 percent per year more than general infla
on between 1985 and 2005. However, it is 
ilso conceivable that oil prices could change 

Table4-4 
Summary and Comparison of Forecasts 

Pacific Northwest and U.S. 

Chapter4 

AVERAGE ANNUAL RATE OF CHANGE(%) 
1960-1980 

U.S. PNW U.S.* High 

Total Employment 2.1 3.1 1.2 3.2 

Manufacturing 1.0 2.0 -0.5 1.6 

Nonmanufacturing 2.4 3.4 1.5 3.4 

Population 1.1 1.9 0.8 2.0 

Households 2.1 2.8 1.4 2.8 

*The U.S. forecast is Wharton 's medium case projection. 
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little from current levels by 2005, with sub
stantial reductions in the early years of the 
forecast. Figure 4-8 illustrates the range of 
world oil price assumptions used. The high
est assumption for oil prices is used in the 
high electricity demand forecast, and the 
lowest oil price is assumed in the low 
demand forecast. (Chapter 2, Volume II, pro
vides details on these assumptions.) 

Table 4-5 shows the world oil price assump
tions compared to an estimated 1985 price. 
Relatively low growth from 1985 to 1990 
reflects continued weakness in world oil mar
kets for the next few years. The low case 
reflects the possibility of a collapse of world 
oil markets in the near term. 

The effects of oil price assumptions on the 
demand for electricity depend on retail prices 
of oil and natural gas, retail prices for elec
tricity, and how those prices change relative 
to one another. Forecasts of electricity prices 
are determined by the demand forecasts. 
Higher demand for electricity eventually 
leads to higher prices, as more expensive 
new resources must be used to meet grow
ing demands. Therefore, electricity prices in 
the year 2005 are highest in the high demand 
case. However, the price of electricity is 
lowest relative to oil and natural gas prices in 
the high forecast. This stimulates demand for 
electricity as a fuel choice in the high fore
cast. Figure 4-9 illustrates the patterns of 
relative energy price across forecast sce
narios for residential natural gas versus elec
tricity. The graph plots electricity price relative 
to natural gas price, when natural gas price is 
divided by 0.75 to adjust for its relative end
use efficiency. 

When the ratio in Figure 4-9 is above 1.0, it 
means electricity is relatively more expensive 
than natural gas. During most of the 1970s, 
electricity in the Pacific Northwest was inex
pensive relative to natural gas, its main com
petitor. However, recent large increases in 
electrical rates combined with decreases in 
natural gas prices have improved the com
petitiveness of natural gas. This result is only 
a general tendency, since the relative prices 
of electricity and gas can vary significantly for 
different utility areas. Further, the attrac
tiveness of electricity or natural gas also can 
depend on consumer tastes and the relative 
cost of equipment used to convert energy to 
a useful service, such as heat. 
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Table4-5 
World Oil Price Assumptions 

GROWTH RATE 
1985 $ PER BARREL (% per year) 

High 

Medium-high 

Medium-low 

Low 

Ratio 

2.0 

1.5 

1.0 

0.5 

0.0 

1980 

1985 1990 

28 34 

28 30 

28 24 

28 13 

1985 1990 

2005 1985-90 1985--05 

80 4.0 5.4 

49 1.4 2.8 

36 -3.0 1.3 

28 -14.2 0.0 

1995 2000 2005 

Figure 4-9 
Relative Residential Energy Prices 
(Ratio of Electricity to Natural Gas) 

Figure 4-9 shows that natural gas and elec
tricity prices could remain competitive within 
a fairly broad range. This is probably a rea
sonable assumption because there is com
petition between natural gas and electricity 
for many uses, and large disparities in the 
prices of the two sources of energy would 
eventually be mitigated by demand and mar
keting responses. The forecasts for elec
tricity prices are discussed in more detail later 
in this chapter. 

Demand Forecasts 
In 1983, total regional firm sales of electricity 
were 14,593 average megawatts. Investor
owned utilities marketed 6,854 average 
megawatts or 47 percent of the total. Public 
utilities and the Bonneville Power Administra
tion marketed 53 percent of the firm sales. 
Table 4-6 shows the 1983 composition of firm 
sales and the four forecasts for 2005. In all of 
the forecasts, the investor-owned utility share 
of firm sales is expected to increase slightly. 



fable 4-6 shows the public utility and Bon
rieville sales separately for direct service 
ndustry (mostly aluminum companies) and 
311 other customer components. Direct ser
vice industries (OSI) accounted for a third of 
Bonneville/public utility sales in 1983, but are 
Forecast to increase only moderately from 
:urrent demand levels in the high cases, and 
:lecrease in the low forecasts. Thus, the 
:lirect service industry forecast is an impor
:ant reason for lower growth in the Bonneville/ 
)ublic uti lity sales than in investor-owned util
ty sales. However, the other Bonneville/ 
)Ublic utility sales are also shown growing 
,omewhat more slowly than investor-owned 
Jtility sales. 

=igure 4-10 shows the composition by sector 
)f the 1983 electricity sales in the region. The 
ndustrial , residential , and commercial sec
ors account for most of the region's electricity 
jemand. Each of the demand sectors is dis
;ussed in some detail in the sections that 
ollow. 

Aesidential Demand 

rhe residential sector accounted for 36 per
~nt of regional firm sales of electricity in 
1983. Many social and economic factors 
nfluence residential sector demand, includ
ng fuel prices, per capita income, and the 
;hoices in efficiency of energy-consuming 
~quipment available to consumers (available 
echnology). The most important factor, how
Ner, is the number of households. The resi
fontial sector demand model reflects this 
mportance by using the individual house-
1old as the basic unit. The model simulates 
uture demand for electricity by projecting 
uture growth in households; their choice of 
1ousing type; the amount of electricity-using 
:iquipment the average household owns; 
:hoices of fuel for space heating, water heat
ng and cooking ; the level of energy efficiency 
;hosen; and the energy-using behavior of 
he household. These choices are influenced 
n the model by energy prices, equipment 
~sis, per capita incomes, and available 
echnology. Estimated 1983 shares for eight 
esidential uses of electricity are shown in 
=igure 4-11 . 

rhe projections of residential demand for 
~lectricity cover a wide range. In the absence 
)f new conservation programs, projected res
dential demand increases from 5,216 aver-
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Table4-6 
Firm Sa/es Forecast for Public and Investor-Owned Utilities 

Actual 1983 

Forecast 2005 

High 

Medium-high 

Medium-low 

Low 

Growth Rates 
1983-2005 

High 

Medium-high 

Medium-low 

Low 

Other 
0.8% 

Industry 

(Average Megawatts) 

TOTAL INVESTOR- PUBLIC ANO BONNEVILLE SALES 
SALES OWNED Non-OSI OSI Total 

14,593 6,854 5,843 1,896 7,739 

26,101 13,300 10,324 2,477 12,801 

21 ,687 10,896 8,645 2,146 10,791 

18,950 9,516 7,692 1,742 9,434 

15,121 7,574 6,323 1,224 7,547 

2.7 3.1 2.6 1.2 2.3 

1.8 2.1 1.8 0.6 1.5 

1.2 1.5 1.3 -0.4 0.9 

0.2 0.5 0.4 -2.0 -0.1 

Homes 

Irrigation 

Commercial 

Figure 4-10 
1983 Firm Sa/es Shares 
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Air Conditioning 
0.8% 

Cooking 

High 

Medium-high 

Medium-low 

Low 

Single Family 

Multifamily 

Manufactured Homes 

4-10 

Refrigeration 

Figure4-11 
1983 Residential Use by Application 

Table4-7 
Residential Sector Electricity Demand 

(Average Megawatts) 

ACTUAL FORECASTS 
1983 1990 2000 2005 

5,216 6,628 8,613 9,920 

6,273 7,549 8,128 

5,769 6,726 7,720 

5,206 5,535 5,825 

Table4-8 
Share of Housing Stock by Building Type 

1980-2005 (%) 

2005 
Medium-

1980 High High 

78.3 77.4 72.0 

14.3 14.4 17.1 

7.5 8.3 10.9 

Water Heat 

GROWTH RATE 
(%per year) 
1983-2005 

3.0 

2.0 

1.5 

0.5 

Medium-
Low Low 

68.4 72.4 

19.9 17.9 

11.7 9.7 

age megawatts (MWa) in 1983 to a range 
which runs from 9,920 average megawatts in 
the high growth forecast to 5,825 average 
megawatts in the low growth forecast in 2005. 
As shown in Table 4-7, the average demand 
growth rate ranges from a low of 0.5 percent 
per year to a high of 3.0 percent. 

Total residential use of electricity varies 
widely across the four growth forecasts, but 
use per household shows much less varia
tion. Figure 4-12 shows use per household 
for 2005 for the four growth forecasts, ·as well 
as historical use in 1980 and 1983. The figure 
shows a 7 percent drop in use per household 
between 1980 and 1983. Between 1983 and 
2005, changes in use per household are 
small, ranging from a decrease of less than 1 
percent in the medium-high forecast to an 
increase of 3 percent in the high forecast. The 
variation in total residential demand is thus 
due primarily to variation in the projected 
number of households. 

Use per household is the net result of 
changes in variables such as efficiency, 
housing type, housing size and fuel choice. 
The changes in some of these individual vari
ables are substantial, but there is a tendency 
for them to offset one another in their effects. 
For example, efficiencies generally improve, 
tending to reduce use per household. Figure 
4-13 shows that the average thermal effi
ciency of electrically heated single family 
houses would improve by between 15 and 30 
percent in the various growth forecasts even 
without strengthening building codes beyond 
their 1986 levels . However, a projected 
increase in the size of multifamily units and 
manufactured homes will partially offset 
increased efficiency. 

Housing type and fuel choice also influence 
energy use per household. The general 
trend is a reduction in the total share of single 
family houses and increases in the shares of 
multifamily units and manufactured homes. 
Table 4-8 shows the 1980 historical shares of 
the three building types, along with the pro
jected 2005 shares for each of the forecasts. 
The forecasts reflect both the share assump
tions for new housing and the proportion of 
new houses in the stock in each forecast. The 
effect of the trend away from single family 
houses is to decrease average electrical use 
per household, since multifamily units and 
manufactured homes are smaller and tend to 
require less energy to heat and cool. 



Fuel choice projections have mixed effects 
on per household energy use. As shown in 
Table 4-9, the share of households with air 
conditioning is expected to increase in all 
forecasts; the share with electric water heat
ing is expected to decrease in all forecasts, 
and the share with electric space heating 
shows no clear trend. Air conditioning satura
tions are influenced by electricity prices, per 
capita incomes and the share of recently con
structed houses in the stock. Space and 
water heating saturations are also influenced 
by these factors, but in addition are influ
enced heavily by the relationship of electricity 
prices to those of competing fuels such as 
natural gas and oil. As pointed out earlier, the 
higher growth scenarios have higher elec
tricity prices, but relatively lower prices of 
electricity compared to competing fuels. This 
pattern helps to explain the higher saturation 
of electrical space and water heating in the 
higher growth scenarios. 

When all the conflicting influences just 
described are combined, the net effect is the 
observed pattern of relatively small changes 
in per household use. 

These projections take into account the 
recently adopted building codes of Wash
ington and Oregon, but do not reflect effi
:::iency improvements resulting from the 
Council's proposed conservation programs. 
The effects of these programs would cause 
5ales of electricity to grow at slower rates. In 
:1ddition, the use of electricity per household 
Nould decline because of the increased ther-
11al efficiency of buildings and improved 
:1ppliance efficiencies. The effects of these 
~fficiency increases would be somewhat 
jiminished, however, by greater use of elec
:rical services because of cost savings from 
mproved efficiency in space and water 
,eating. 

Commercial Demand 

:ommercial demand for electricity ac
::ounted for 20 percent of firm sales of elec
ricity in 1983. Like the residential sector, this 
;ector is influenced by many factors. One 
undamentally important factor is used as a 
Jasis for energy use projections: the total 
loorspace of the buildings in the commercial 
,ector. The commercial sector demand 
nodel projects the amount of commercial 
loorspace, based primarily on employment. 

Year 

2005 
High 

2005 
Medium-high 

2005 
Medium-low 

2005 
Low 

1983 

1980 

0 

Year 

2005 
High 

2005 
Medium-high 

2005 
Medium-low 

2005 
Low 

1980 

0.0 

5,000 10,000 
kWh per Year 

15,000 

Figure 4-12 
Residential Use Per Household 

0.5 1.0 

Relative to 1980 Stock 

Figure4-13 
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20,000 

1.5 

Thermal Efficiency of Electrically Heated Single Family Houses 
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Electric Space Heat 

Air Conditioning 

Electric Water Heat 

Table4-9 
Regional Appliance Saturations 1980-2005 

(% Share of Stock) 

1980 

46 

20 

85 

High 

51 

38 

80 

Air Conditioning 

Medium
High 

47 

33 

79 

2005 
Medium

Low 

45 

31 

77 

Low 

39 

26 

75 

Ventilation 

Water Heat 

High 

Medium-high 

Medium-low 

Low 

4-12 

Cooking 
0 .1% 

Space Heat 

Figure 4-14 
1983 Commercial Sector Use by Application 

Table4-10 
Commercial Sector Electricity Demand 

(Average Megawatts) 

GROWTH RATE 
ACTUAL FORECASTS (%per year) 

1983 1990 2000 2005 1983-2005 

2,936 3,654 5,108 5,946 3.3 

3,267 4,192 4,651 2.1 

2,958 3,483 3,848 1.2 

2,727 2,579 2,773 -0.3 

The model then predicts fuel choice, effi
ciency choice, and the use of the energy
consuming equipment necessary to service 
this floorspace. These choices are based on 
investment factors, fuel prices and available 
technology. Energy use projections are 
made separately for different building types, 
applications, and fuel types. Shares of histor
ical commercial sector demand for electricity 
for various applications are shown in Figure 
4-14. 

Projections of commercial demand for elec
tricity vary widely. In the low growth forecast, 
commercial demand for electricity decreases 
from 2,936 megawatts in 1983 to 2,773 
megawatts by 2005. In the high growth fore
cast, it reaches 5,946 megawatts. As shown 
in Table 4-10, the average rate of growth of 
demand ranges from - 0.3 to 3.3 percent. 
The size of this range is due principally to the 
range of employment projections in the com
mercial sector (floorspace projections are 
based on employment). Examining some 
components of these projections gives a 
clearer picture of the developments that 
would produce these totals. 



Use of electricity per square foot of floor
space, shown in Figure 4-15, decreases in all 
growth forecasts. As in the case of use per 
household in the residential sector, the 
decrease in use per square foot from 1983 to 
2005 is modest for all forecasts, ranging from 
4 percent in the medium-low growth forecast 
to 15 percent in the low growth forecast. 

The relatively small projected changes in 
energy use per square foot are the net result 
of changes in various components of the 
forecast that are significant but which tend to 
offset one another. For example, the fraction 
of commercial floorspace that is air con
ditioned is projected to increase in all fore
casts, with greater increases occurring in the 
higher-growth forecasts. This would tend to 
increase the use of electricity per square foot 
except for offsetting changes in building and 
equipment efficiency. Figure 4-16 shows the 
change in average efficiency of electrical 
space heating in commercial buildings 
between 1980 and 2005 for each of the four 
growth forecasts. Efficiency improvement is 
substantial , ranging from 30 percent in the 
low growth forecast to 85 percent in the high 
growth forecast. Smaller improvements in 
lighting efficiency are projected, as shown in 
Figure 4-17. 

These projections do not take into account 
the conservation programs included in this 
plan , but are based on existing building 
codes and market response to energy 
prices. The Council's programs will reduce 
overall demand for electricity, reduce 
demand per square foot, and improve equip
ment efficiency. Conservation savings esti
mated in the Council's conservation analysis 
may be partially offset by increases in the 
intensity of electricity use, since the pro
grams will decrease operating costs, making 
the use of electricity more attractive. 

Industrial Sector 

The industrial sector is the largest consumer 
of electricity of the four consuming sectors. In 
1983 the industrial sector consumed 5,659 
average megawatts of firm power, accounting 
for 39 percent of total firm demand in the 
region. In addition, the direct service indus
trial customers of Bonneville consume vary
ing amounts of nonfirm electrical energy, 
depending on economic and hydroelectric 
conditions. 

Year 

l 
2005 
High ! ------P------....,-----o11-----i 
2005 

Medium-high 

2005 
Medium-low 

2005 
Low 

1983 

I 1980 

'---- - ---'--- -----'~--- ---'-----J 
0 

Year 

2005 
High 

2005 
Medium-high 

2005 
Medium-low 

2005 
Low 

1983 

1980 

0.0 

5 10 
kWh/Sq. Ft./Year 

Figure 4-15 

15 

Commercial Electricity Use Per Square Foot 

0.5 1.0 
Relative to 1980 

Figure4-16 

1.5 

Relative Efficiency of Commercial Electric Space Heat 

20 

2.0 
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Year 

2005 
High 

2005 
Medium-high 

2005 
Medium-low 

2005 
Low 

1983 

1980 

0.0 

Key Industries 
• Paper 
• Lumber 
• Chemicals 
• Food 
• Non-OSI 
• Primary Metals 

4-14 

0.5 1.0 
Relative to 1980 

Figure 4-17 
Relative Efficiency of Commercial Ughting 

Figure 4-18 
Industry Demands 

Other 

1.5 

Unlike the residential and commercial sec
tors, where the general uses of electricity are 
similar in different houses or buildings, the 
industrial uses of electricity are extremely 
diverse. It is very difficult to generalize about 
the end-uses of energy or the amounts of 
energy used in a "typical" industrial plant. For 
example, the primary metals industry uses 
about 80 times as much electricity per dollar 
of output as the apparel industry. 

The industrial use of electricity in the North
west is highly concentrated in a few indus
tries. Five industries account for about 85 
percent of the non-direct service industries 
industrial demand for electricity. These 
industries are lumber and wood products, 
pulp and paper, chemicals, food processing, 
and primary metals. These five industries 
combined with the direct service industries 
account for over 90 percent of the region 's 
industrial demand for electricity. Figure 4-18 
illustrates the composition of total industrial 
demand for electricity. 

The data for Figure 4-18 are based on 1977, 
the most recent year for which a comprehen
sive accounting of industrial energy use 
detailed by industry type in the Northwest 
was attempted. Direct service industry cus
tomers accounted for 45 percent of total 
industrial demand for electricity, or about one 
fifth of total regional sales to all sectors. The 
direct service industry sales are dominated 
by ten aluminum plants that consume about 
90 percent of the direct service industry 
electricity. One fourth of the direct service 
industry demand is considered interruptible 
without limitations-it is served by nonfirm 
hydropowerthat may not always be available. 
Thus, only the firm portion of direct service 
industry demands are included in the the 
Council 's forecasts of energy requirements. 
However, the interruptible portion of direct 
service industry demand is considered in 
system operation and electricity pricing 
analyses. 

The composition of industrial demand today 
probably differs somewhat from the 1977 pro
file. The aluminum companies are currently 
operating at about 70 percent of capacity. In 
addition, the trends away from energy inten
sive industries, which will be discussed in the 
forecast, have already had some effect since 
1977. For example, the medium-high fore
cast for 1985 shows the direct service indus
try share of total sales at 33 percent, k~y 



industries at 50 percent, and the minor indus
tries' share up to 17 percent, a doubling of the 
smaller consumer's share in eight years. 

Forecasts of industrial demand for electricity 
reflect production forecasts for the various 
industrial categories, the amount of energy 
used per unit of output, and the effects of 
prices on their use of energy. Table 4-11 
shows industrial firm demand forecasts for 
selected years for all four forecasts. 

In the high forecast, consumption of elec
tricity by the industrial sector grows to 9,219 
average megawatts (MWa) by 2005-an 
average annual growth rate of 2.2 percent. In 
the low forecast there is no growth in indus
trial demand. The more likely range of indus
trial demand growth is from 0.9 to 1.6 percent 
per year. 

These growth rates are considerably smaller 
than the projected rates of growth in indus
trial production. Production by Northwest 
manufacturing industries is expected to grow 
by 4. 7 percent per year in the high forecast, 
3.9 and 3.3 percent per year in the medium
high and medium-low forecasts, respectively, 
and by 1.8 percent per year in the low fore
cast. The relative growth rates of electricity 
demand and output imply an overall reduc
tion in the electricity intensity of the North
west industrial sector. The ratios of electricity 
use to production decline over the forecast 
period in all four forecasts. The rates of 
decline vary from 2.4 percent per year in the 
high case to 1.8 percent per year in the low 
case. Although these rates of decrease are 
significant, they are lower than recent 
regional history. Between 1977 and 1983, 
regional industrial electricity intensity is esti
mated to have declined by about 2.8 percent 
per year. Such decreases in energy intensity 
are not unprecedented. At the national level, 
for example, total energy use per unit of pro
duction in the industrial sector has been esti
mated to have decreased by 3.3 percent per 
year between 1970 and 1982. 

Several factors operate to reduce industrial 
rates of electricity growth relative to produc
tion growth. The most important is a change 
in the mix of industry. Many large users of 
electricity are not expected to grow as fast as 
industry does on average. The direct service 
industries, a very large portion of the indus
trial demand, are not expected to increase at 
all and may, in fact, decline. 
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Table4-11 
Industrial Sector Electricity Demand 

(Average Megawatts) 

High 

Medium-high 

Medium-low 

Low 

ACTUAL 
1983 

5,659 

1990 

6,907 

6,342 

5,828 

5,006 

The assumptions regarding direct service 
industry demand for electricity are shown in 
this chapter as a range of demand levels 
associated with specific forecast scenarios. 
(As will be discussed later, for resource plan
ning purposes the direct service industry 
loads are treated differently.) Figure 4-19 
shows the percent of current aluminum plant 
demand that is assumed to remain in the 
region by the end of the forecast period. 

Forecast 

High 

Medium
high 

Medium
low 

Low 

GROWTH RATE 
FORECASTS (% per year) 

2000 2005 1983-2005 

8,348 9,219 2.2 

7,392 7,992 1.6 

6,470 6,956 0.9 

5,417 5,655 0.0 

Since Bonneville currently has contractual 
obligations to serve all direct service industry 
capacity, 100 percent of direct service indus
try demands are included in the high fore
cast. It is assumed that 15 percent of direct 
service industry capacity will cease to oper
ate in the medium-high forecast. The reduc
tions in direct service industry demand in the 
medium-low and low forecast are 30 and 50 
percent, respectively. 

o ro ~ ~ ~ ~ oo ro oo oo m 
Percent of Demand 

Figure 4-19 
Assumed Aluminum Operating Rates 
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Key Industries 

Minor Industries 

Total 

Average 
Megawatts 
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Table4-12 
Composition of Industry Growth, 1983-2005: 

Medium-High Forecast 

HISTORICAL SHARE PRODUCTION 
OF CONSUMPTION GROWTH RATE 

(% per year) (% per year) 

45 NIA 

47 2.1 

8 5.1 

100 3 .9 

Low 

DEMAND 
GROWTH RATE 

(%per year) 

0.6 

1.6 

4.8 

1.8 

1965 1970 1975 1980 1985 1990 1995 2000 2005 

High 

Medium-high 

Medium-low 

Low 
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Figure 4-20 
Irrigation Demand 

Table4-13 
Irrigation Sector Electricity Demand 

(Average Megawatts) 

ACTUAL FORECASTS 
1983 1990 2000 

615 735 838 

699 768 

676 739 

638 718 

GROWTH RATE 
(%per year) 

2005 1983-2005 

896 1.7 

796 1.2 

756 0.9 

748 0.9 

The forecast of industrial electricity use is 
further dampened by the fact that some other 
large industrial users such as lumber and 
wood products, food processing, and pulp 
and paper are not growing as rapidly as less 
energy-intensive industries. As shown in 
Table 4-12, production growth for the key 
non-direct service industries combined is 
expected to be 2.1 percent per year in the 
medium-high forecast, compared to 3.9 per· 
cent per year for all industrial production. 
Thus, the two components of the industrial 
sector that accounted for over 90 percent of 
electricity demand historically will show rela· 
tively weak growth over the next 20 years. 

The second major reason for lower electricity 
growth relative to production is the effects of 
the large changes in the relative price of elec
tricity in the region over the last several years. 
The effects of price on industrial demand can 
not be separated into components as they 
can for the residential and commercial sec
tors. Conceptually they include efficiency 
improvements, fuel switching, and product 
mix changes within individual industrial 
sectors. 

Irrigation Sector 

Irrigation use of electricity is less than 5 per· 
cent of total regional firm electricity sales. In 
1983, 615 average megawatts of electricity 
were used for irrigation. Until 1977, use of 
electricity for irrigation was increasing. As 
shown in Figure 4·20, irrigation sales since 
1977 have become erratic and have not 
grown. 

In 1981 there were 8.6 million acres of irri
gated land in the region. Most electricity use 
in irrigation is associated with sprinkler irriga
tion. Currently about half of the irrigated land 
in the region is irrigated with sprinkler 
systems. 

Table 4· 13 shows the forecasts of use of elec
tricity for irrigation. The forecasts show some 
growth from 1983 levels in electricity used 
for irrigation, but the growth is small relative 
to historical growth, which averaged nearly 
4 percent a year from 1967 to 1983. 



Current use of electricity for irrigation, under 
normal weather conditions, was assumed to 
be 700 average megawatts, the average 
annual use from 1976 to 1983. The forecasts 
of demand for electricity by the irrigation sec
tor began with assumptions about growth in 
irrigated acres. The assumptions about 
growth in irrigated acres were made judg
mentally, based on various studies in the 
region. There is sufficient growth to allow for 
the possible completion of the proposed 
Columbia Basin East High Project in the 
higher forecasts. The development of new 
irrigation, such as the East High Project, 
would be accompanied be reduced elec
tricity generating capability of the region's 
hydroelectric system and could impose 
additional costs on the Bonneville Power 
Administration. These effects have not been 
included in the Council's analysis of the 
higher cases. 

The growth in demand for electricity implied 
by assumptions about increases in irrigated 
acres is modified by assumptions about how 
irrigators will respond to the price level. A 
range of price responsiveness was assumed 
based on more detailed models of this sec
tor's behavior. The lower forecasts were 
assumed to have more price response. Real 
electrical rates decline the most in the lowest 
forecasts, so the price response tended to 
raise those forecasts the most. 

Electricity Prices 
The Council's forecasts of electrical rates in 
the Pacific Northwest show relatively stable 
)rices over the next several years. The exact 
xice outlook, however, varies substantially in 
:he different forecasts, due to differences in 
:he amount of new resources that have to be 
1cquired. Because nearly all new resources 
ire more costly than the existing resource 
)ase, adding new resources will raise elec
rical rates. Figure 4-21 shows the four rate 
orecasts. The rates in Figure 4-21 are real 
iverage retail rates in 1985 dollars. 

\s can be seen from Figure 4-21, real retail 
ates are projected to begin to decline in real 
erms after 1985. The exception is the low 
:ase, where it was assumed that the region 
vould lose half of the aluminum companies 
>Y 1987. This loss of electrical sales during 
he surplus increases the rates that other 
:onsumers would have to pay and delays the 
lownturn in real prices. The low case also 

1985 
MIiis/kWh 

47.5 

45.0 

42.5 

40.0 

37.5 

35.0 

32.5 

30.0 

1985 
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Figure 4-21 
Average Retail Electric Rates 

assumes that the debts from two terminated 
nuclear plants-Washington Public Power 
Supply System Nuclear Projects (WNP) 4 
and 5-fall on the region's ratepayers. This 
reflects the fact that doubt remains about the 
final settlement of WNP-4 and 5 debts. If 
those debts were to fall on ratepayers , it 
would contribute to a low case demand. That 
WNP-4 and 5 assumption accounts for most 
of the difference in the beginning price level 
for the low forecast. 

Table 4-14 shows 1984 estimated average 
electrical rates, forecasts for 2005, and aver
age annual rates of change for four different 
kinds of rates . The rates shown include 
Bonneville wholesale rates for preference 
customers, average retail rates paid by all 
consumers combined, average retail rates 
paid by customers of public utilities, and 
average retail rates paid by customers of 
investor-owned utilities. 

Bonneville preference customer rates 
increase faster than inflation in the high and 
medium-high forecast. In the medium-low 
and low forecasts real rates decline. Similar 
results are shown for retail rates of both public 
and investor-owned utilities. 

These results depend on the assumptions 
used in the pricing model. One important 
assumption is that the Council's resource 
portfolio is implemented, including the 
assumption that the region will be able to 
cooperate to develop the lowest cost elec
trical resources available. Another important 
assumption is that no dramatically revised 
repayment requirement will be imposed for 
the federal debt on the region's hydroelectric 
system. Some of the more extreme versions 
of the revised repayment proposals would 
have a significant effect on electrical rates. 

The Role of Demand 
Forecasts in Planning 
The role of demand forecasts in the Council's 
resource planning is significantly different 
from the traditional role of demand forecasts. 
The traditional role of demand forecasts 
could be characterized as deterministic. That 
is, a "best-guess" demand forecast deter
mined the amount of new electricity genera
tion needed. Before the early 1970s it was 
generally assumed that demand for elec
tricity would grow at close to historical rates. 
That growth had been rapid and relatively 
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Estimated 1984 

Forecast 2005 

High 

Medium-high 

Medium-low 

Low 

Growth Rates 
(1984-2005) 

High 

Medium-high 

Medium-low 

Low 
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Average 
Megawatts 

27,500 

25,000 

22,500 

20,000 

17,500 

15,000 

Table4-14 
Electric Price Forecasts 

(1985 Cents per Kilowatt-Hour) 

BPA 
PREFERENCE 
WHOLESALE 

2.3 

3.0 

2.4 

1.7 

1.3 

1.3 

0.2 

-1.4 

-2.7 

AVERAGE 
RETAIL, 

ALL 
CONSUMERS 

3.6 

4.5 

3.8 

3.1 

2.8 

1.1 

0.3 

-0.7 

-1.2 

1990 1995 2000 

Figure4-22 
Demand Uncertainty 

AVERAGE 
RETAIL, 
PUBLIC 

UTILITIES 

2.8 

4.0 

3.3 

2.7 

2.4 

1.7 

0.8 

-0.2 

-0.7 

2005 

AVERAGE 
RETAIL, 
PRIVATE 

UTILITIES 

4.2 

5.3 

4.6 

3.7 

3.4 

1.1 

0.4 

-0.6 

-1.0 

steady. It was assumed that economies of 
scale in power generation could be relied on 
to keep prices for electricity from increasing 
as new generating plants were added. Plan
ners saw little reason for demand growth to 
slow down. In fact, it was widely assumed 
that there would be little or no response to 
price changes if they did occur. 

The dramatic reduction in demand growth 
that occurred in response to increases in 
electricity prices in the early 1970s caught 
most planners by surprise. The initial 
response seems to have been to develop 
much more sophisticated forecasting tools. 
The forecasting models adopted by the 
Council represent the results of those efforts. 
However, the Council has recognized that, 
even with the best available forecasting tools, 
the forecasts of future demands remain 
highly uncertain. This recognition is moving 
forecasts away from their deterministic role in 
planning, to what may be described as an 
integral role. 

The integral planning role of demand fore
casts has three major components. First, 
forecasts of demand define the extent and 
nature of uncertainty that planners must face. 
Second, the level of demand is not indepen
dent of resource choices, but will respond to 
the costs of resource choices to meet future 
demands. Finally, sophisticated demand 
models are needed to assess the potential 
impacts of choosing conservation programs 
as alternatives to building new generating 
resources. 

Defining Range of Uncertainty 

The Council's range of forecast of demands 
is based primarily on variations in the key 
assumptions. The forecast range has been 
described above in terms of four forecasts. 
A probability distribution (Figure 4-22) 
describes the likelihood that any given level 
of future electricity demand within the range 
will occur. For planning purposes, the Coun
cil has adopted the trapezoidal distribution. 
The implications of the trapezoidal distribu
tion are: (1) that demands outside the high 
and low forecasts are judged to be of suffi
ciently low probability that they are not for
mally considered in resource planning, and 
(2) that demands between the medium-high 
and medium-low forecasts are most likely 
and considered equally probable. 



Resource portfolio analysis is based on the 
entire probability distribution of future loads. 
This is a major change from the 1983 plan 
and is made possible by the new Decision 
Model. The Decision Model analysis utilizes 
hundreds of possible load paths that are dis
tributed according to the trapezoidal proba
bility distribution defined by the original four 
demand forecasts, as illustrated in Figure 
4-22. 

Effects of Resource 
Choices on Price 

As shown in Figure 4-1, there is an electricity 
pricing model in the demand forecasting sys
tem. This model translates resource deci
sions made by the Council into retail prices. 
The price model ensures that the implica
tions of future resource decisions, including 
conservation programs, are reflected in 
future prices and demands. 

Conservation Analysis 

In addition to defining uncertainty, the 
demand forecasting models play an impor
tant role in defining and evaluating conserva
tion opportunities. This is particularly true for 
the residential and commercial sectors, 
where the demand models are most detailed 
and conservation opportunities are best 
defined. 

There are two major roles for the demand 
models in conservation analysis. The first is 
to help define the size of the potential conser
vation resource. The second is to predict the 
effectiveness of programs designed to 
achieve some portion of the potential conser
vation available. 

The stock of energy-using buildings and 
equipment, including fuel type and efficiency 
:::haracteristics, essentially determines how 
rnuch additional efficiency can be achieved 
to offset the need for new electricity genera
jon. The building energy demand models 
Jrovide the necessary stock forecasts to 
malyze potential conservation. Obviously, 
:he demand models will show different 
1mounts of conservation potential for differ-
3nt forecasts. 

lne effects of conservation programs can be 
1uite complicated and the demand models 
ire designed to help assess those effects. 

For example, an energy efficient building 
code can affect all three components of build
ing owner choice: efficiency, fuel type and 
use. While the direct impact is on efficiency 
choice, there are also likely to be unintended 
effects on fuel choice and intensity of use. 

A more stringent code for residential elec
trical efficiency will tend to increase the 
construction cost of electrical homes. This 
relative increase in the initial cost of electrical 
homes, if borne by homebuyers, may cause 
some increase in the number of homes 
heated by natural gas or oil, even though the 
operating cost of the electrically heated 
homes would be reduced. For cost-effective 
conservation actions, the cost of providing an 
end-use service, such as space heating, will 
decrease. With the decrease in cost, the con
sumer's intensity of use may increase. 
Another important complication is that 
appliances give off waste heat that affects the 
heating and cooling requirements in build
ings. More efficient appliances give off less 
waste heat and, therefore, more heating and 
less cooling will be needed than with less 
efficient appliances. These secondary 
effects can be evaluated in the detailed build
ing models to give a more accurate assess
ment of the actual effects of conservation 
programs on demand for electricity. 

Forecast Concepts 

The Council uses three different demand 
forecast concepts in its planning activities. 
Most Council presentations and publications, 
including the preceding sections of this chap
ter, describe "price effects'' forecasts. Price 
effects forecasts show what the demand 
for electricity would be if customers were 
allowed to respond to price, but no new con
servation programs were implemented. Price 
effects forecasts reflect building codes as of 
1986 but do not assume further adoption of 
the Council's model conservation standards. 
An important factor affecting price effects 
forecasts is what resource mix is assumed in 
the electrici~y price that is provided to the 
demand models. 

A "sales" forecast is a forecast of the demand 
for electricity after the effects of the model 
conservation standards and other conserva
tion programs have been taken into account. 
This is the amount of electricity that would 
actually be sold by utilities. 

Chapter4 

The third demand concept, the "frozen effi
ciency" forecast, attempts to eliminate dou
ble counting of actions that are taken in 
response to price, but could also be achieved 
through the Council's proposed conservation 
programs. The methods of developing frozen 
efficiency forecasts vary by sector, and are 
described further in Volume II, Chapter 3. 
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This section summarizes and explains the 
differences among the three forecast con
cepts. The three forecasts tor the high 
scenario are shown in Figure 4-23 to help 
visualize the following discussion. 

Table 4-15 shows the growth rates tor the 
three forecast concepts tor each of the fore
cast scenarios. The price effects growth 
rates are the same as those shown in Table 
4-1 and Figure 4-2. The frozen efficiency 
growth rates are slightly higher because part 
of the demand decreases due to price 
response have been eliminated. The dif
ferences between price effects and frozen 
efficiency forecasts are relatively small, 
because prices are not forecast to increase 
much in most forecast scenarios. Demand 
growth is significantly lower for the sales fore
casts than for the other two forecasts, reflect
ing potential conservation savings from the 
Council's programs. Only in the low forecast 
are the differences among the three forecast 
concepts small, because only new building 
standards savings are acquired. 

The difference between the highest forecast 
(the frozen efficiency forecast) and the lowest 
(the sales forecast) is the total effect on elec
tricity demand of conservation resources and 
cogeneration . The price effects forecast 
divides that total effect into two parts, that 
which would result from price response and 
the incremental effect of conservation pro
grams and cogeneration acquisition. The dif
ference between the frozen efficiency and 
price effects forecasts represents the price 
response portion. The difference between 
the price effects and the sales forecasts rep
resents the incremental program impacts. 

Electrical Loads for Resource 
Planning 

Demand forecasts serve as the basis tor the 
Council's resource portfolio analysis. This 
section describes what forecast concepts are 
used and how they are modified for resource 
planning analysis. 

In the 1983 plan, resource loads were based 
on frozen efficiency forecasts of demand in 
order to avoid counting conservation poten
tial twice. The 1986 plan loads are also based 
on frozen efficiency forecasts. However, sev
eral adjustments are made to these forecasts 
before they are used for resource planning. 
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Figure 4-23 
Comparison of High Forecasts 

Table4-15 

2000 

Demand Growth Rates by Forecast Concept 
(Average Annual Rate of Change, 1983-2005) 

HIGH 

2.7 

2.9 

2.2 

MEDIUM· 
HIGH 

1.8 

1.9 

1.3 

MEDIUM
LOW 

1.2 

1.3 

0.7 

2005 

LOW 

0.2 

0.2 

0.0 



The assumptions regarding direct service 
industry demand for electricity are shown in 
this chapter as a range of operating levels 
associated with specific forecast scenarios. 
The direct service industry loads are treated 
differently, however, in the analysis of elec
trical loads faced by the region for resource 
planning. In the resource portfolio analysis, 
direct service industry load uncertainty is 
modeled by including 50 percent of alumi
num direct service industry load in all load 
cases and randomly adding portions of the 
remaining 50 percent of aluminum industry 
loads. Thus, for resource analysis, the risk 
associated with the upper half of the alumi
num loads is not linked to any particular load 
scenario. This facilitates a better assessment 
of the uncertainty, since it is not" clear that the 
health of the aluminum industry in this region 
will be related directly to the general econ
omy. The positive influences of a healthy 
economy may be offset for aluminum pro
ducers by the higher electric rates that would 
come with a faster growing region. 

Several adjustments are made to the 
jemand forecasts to create the load fore
~asts for resource planning. First, demand 
lorecasts are converted to load forecasts by 
3.dding transmission and distribution losses. 
fhe demand forecasts are for consumption 
Jf electricity at the point of use, while loads 
3.re the amount of electricity that needs to be 
Jenerated. More electricity has to be gener-
3.ted than is actually consumed by utility cus
:omers, because some electricity is used or 
ost in the transmission and distribution of 
JOwer. The demand forecasts are converted 
:o loads by adding 2.4 percent to direct ser
tice industry demand, and 7.5 percent to 
Jther demand. 

Vlost resource analysis is done on an operat
ng year basis. Since the demand forecasts 
3.re done on a calendar year basis, the 
fomands must be converted from a year that 
Jegins in January to a year that begins the 
xevious September. This is done by cal
~ulating a weighted average of the previous 
md current calendar years. The previous 
rear receives a one-third weight, and the cur
-ent year a two-thirds weight. In addition, for 
-esource planning, the 1985 and 1986 calen-
jar year forecasts are set to be the same 
3.cross forecast scenarios. This was done by 
3.veraging the four forecasts. The resulting 
1986 forecast (a proxy for actual loads) is 

then interpolated to each scenario's respec
tive 1990 level. 

The demand forecasts along with the eco
nomic assumptions underlying them and 
their role in resource planning are discussed 
in Chapters 3 and 4 of Volume II. 

1./ Growth rates are used as a means of sum
marizing the demand forecasts. They can 
vary substantially depending on the specific 
base year used in their calculation and 
should, therefore, be interpreted with caution. 

2./ Wharton Econometric Forecasting Associ
ates, Long-term Alternative Scenarios and 
20-year Extension, July 1984, Volume 2, 
Number 4. 

Chapter4 

4-21 





The Pacific Northwest electrical power sys
tem began in the late nineteenth and early 
twentieth centuries as a collection of small 
independent power systems relying on small 
hydroelectric and coal-fired steam-electric 
power stations. Growth of these systems 
through the 1920s and early 1930s was sup
ported by additional small-scale hydropower 
development and, to a lesser extent, by 
steam-electric capacity. 

From the early 1930s through the 1970s, the 
enormous hydroelectric resource of the 
Columbia River was developed, and with it 
the regionwide transmission grid that trans
mits power from the Columbia River dams to 
the region 's electrical load centers. This 
phase of development resulted in an elec
trical system based predominantly on 
hydroelectric power. 

By the 1960s it had become evident that 
hydropower alone would not be capable of 
meeting the growing electrical needs of the 
region. As described in Chapter 1, construc
tion of large coal and nuclear plants was 
initiated to meet new energy demand. Many 
of the large thermal plants planned under the 
Hydrothermal Power Program were even
tually canceled or mothballed due to slowing 
demand growth. Many plants were com
pleted, however, producing the mix of hydro
power and thermal plants that characterizes 
the present-day regional power system. 

Additional system diversity is provided by 
numerous independent small hydropower, 
cogeneration and small thermal plants devel
oped in response to the Public Utility Reg
ulatory Policies Act of 1978 (PURPA). 

This chapter describes the composition and 
operation of the regional power system. The 
chapter concludes with a discussion of the 
allocation of generating resources between 
the publicly-owned and the investor-owned 
utilities. 

Regional Generating 
Resources 
This section provides an overview of the gen
erating resources comprising the regional 
power system. Tables listing specific gener
ating projects are provided in Appendix 6A 
of Volume II. Conservation resources are 
described in Chapter 6 of this volume. 
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Figure 5-1 
Existing Regional Generating Capacity 

Large Hydropower Resources 

Hydropower represents approximately 78 
percent of the installed capacity and pro
duces approximately 70 percent of the total 
electricity used by the region (Figures 5-1 and 
5-2). Even with demand growth at the Coun
cil's projected high level, hydropower would 
still produce almost half the region's elec
tricity at the turn of the century. 

If all the dams in the system were fully opera
tional on January 1 of any year, approx
imately 29,800 megawatts of power could be 
generated! That is the ultimate or peak 
capacity of the hydro system. But the annual 
energy capability varies widely, depending 
upon annual rainfall and snowpack ac
cumulation. The firm energy capability of the 
hydropower system, representing energy 
that can be expected in all but the worst water 
years, is about 12,300 megawatts. On the 
average, however, the system can be 
expected to produce about 16,400 mega
watts. The 4,100 megawatt difference 
between average water years and the firm 
energy capability of the system means that in 
most years the system produces substantial 
amounts of additional power called nonfirm 
energy. 

This summary of regional hydroelectric gen
erating capability includes power from all the 
existing hydropower dams in the region 
(except those of Montana Power Company 
and Utah Power and Light), including genera
tion in the United States resulting from 
storage regulation of three Canadian 
reservoirs-Duncan, Arrow, and Mica
in accordance with the Pacific Northwest 
Coordination Agreement. Following estab
lished Northwest power planning practice, 
Montana Power Company and Utah Power 
and Light hydro generation used to serve 
regional loads is accounted for as imports to 
the region. 

The regional hydropower capability has been 
adjusted to take into consideration the 
effects of the Council's fish and wildlife pro
gram. An important element of this program 
is the water budget to improve streamflows 
for downstream migration of salmon and 
steelhead. The water budget has reduced 
the firm electric energy load carrying 
capability of the region's power system by 
approximately 250-2702 megawatts. 
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This capability includes new hydropower pro
jects in cases where construction is consid
ered to be assured. A listing of the regional 
hydroelectric generating projects is provided 
in Chapter 6, Appendix 6A of Volume II. 

Large Thermal Resources 

Large thermal resources currently available 
to the region include 12 coal units~ two con
ventional nuclear stations~ the Hanford Gen
erating Project and the wood-fired Kettle 
Falls station. These projects total approx
imately 9,050 megawatts of installed capac
ity. Because these projects are not wholly 
dedicated to the region, not all of this capacity 
and energy are available to serve regional 
loads. Approximately 5,780 megawatts of 
capacity and 4,540 megawatts of energy 
from these resources are available for serv
ing regional loads5 

The Council has assumed that operation of 
the Hanford Generating Project will continue 
through July of 1993 as specified in the con
tract between the U.S. Department of Energy 
and the Washington Public Power Supply 
System. Because this contract is subject to 
cancellation with one year's notice, the Coun-
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Figure 5-2 
Existing Regional Energy Resources 

cil will continue to monitor the status and 
performance of this resource. 

One thermal project, the coal-fired Colstrip 4 
unit at Colstrip, Montana, is currently under 
construction. This project , totaling 778 
megawatts of installed capacity, will provide 
approximately 490 megawatts of capacity 
and 370 megawatts of energy to the region. 
As before, the Montana Power Company 
share of Colstrip 4 that serves regional load is 
not included in this accounting. 

Washington Public Power Supply System 
Nuclear Projects 1 and 3 have not been 
included as assured resources because of 
institutional questions regarding the ability to 
complete these projects. (See Chapter 7 of 
this volume.) 

A number of thermal units serve primarily 
as reserve resources . These units, which 
include the Beaver combined-cycle plant, a 
number of combustion turbines, older steam
electric units and several diesel generators, 
have a total peak capacity of approximately 
1,620 megawatts. The operators of these 
plants have declared 171 megawatts of 
energy from these plants to be available to 

the region as a firm energy resource. Some 
have operating restrictions based on fuel 
use, air quality or noise control regulations 
that prevent them from operating at rated 
capacity or which limit the amount of time that 
they can operate. Others, particularly the die
sel generators, are installed in remote loca
tions and are intended to provide backup to 
local load in case of transmission or distribu
tion system failure. However, the combustion 
turbine and combined-cycle units not sub
ject to Fuel Use Act or other operating 
restrictions could likely provide significantly 
more firm load than currently declared. The 
Council estimates that approximately 615 
additional megawatts of firm energy could be 
provided by combustion turbines and com
bined-cycle units not subject to operating 
restrictions. This energy would be cost effec
tive if these units were displaced by nonfirm 
hydropower when available. 

Small Power Projects and Other 
Contracted Resources 

Small power and cogeneration projects with 
output contracted to regional utilities include 
numerous hydropower projects, five wood
fired power plants, one wind farm and nu mer-



ous cogeneration projects. These projects 
include more than 830 megawatts of capac
ity, producing approximately 400 average 
megawatts of energy? A listing of these pro
jects is in Appendix 6A of Volume II. Not 
included in these estimates are hydropower 
projects, cogeneration and small thermal 
plants that produce electricity for the on-site 
use of industries or large institutions7 

Imports to the Region 

Interconnecting transmission lines with 
neighboring systems allow power transfers 
between the Northwest and other regions. 
Total firm resources available to this region 
include the net effect of these transfers. 
These transmission interconnections also 
support sales of nonfirm power to other 
regions. Nonfirm power sales, however, do 
not affect firm regional resources. 

Firm power transfers can involve the sale or 
purchase of firm energy or the sale or pur
::hase of peaking capacity. Transfers can 
!ake the form of sales or exchange agree
Tients between utilities in different regions, or 
ntra-company transfers by utilities that serve 
)Oth regional and extra-regional loads, 
ncluding the capability of thermal resources 
hat are outside of the region 's boundaries 
)Ut are intended to serve regional loads. 
::xchange agreements between utilities can 
nclude combinations of firm energy and 
)eaking capacity exchanges. Generally, 
hree types of arrangements are made: 

1 A peaking capacity exchange in which the 
agreement is to return not only the bor
rowed energy, but also additional energy to 
"pay" for the cost of the exchange. This 
type of arrangement represents an energy 
import into the region. 

1 A peaking capacity sale in which the pay
ment for the capacity is made in dollars 
instead of energy. The energy provided in 
meeting capacity requirements is typically 
returned. This type of arrangement results 
in no long-term net exchange of energy. 

1 A firm energy sale or purchase in which 
payment is made in dollars for long-term 
delivery or receipt of firm energy. This type 
of arrangement represents a reduction in 
the region's firm resources for the duration 
of the sale. 

Flow in 1,000 
Cubic Feet/Second 

% = Percent of Time Flow is Exceeded 

Chapter 5 

r-- r~-~~-r-
1 
I 

1,000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

0 

i . 
1Daily lMinirrlum ! 1 

l • I ! - ~I_. _ _ '! "-- "--_ ..._ _ _ , _ _ 1.,_, _ _.,__,_~ --- -

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Figure 5-3 
Average Daily Columbia River Natural Flow at The Dalles, Oregon 

In general , the region imports more firm 
power than it exports. This is due primarily to 
imported energy from Pacific Power and 
Light's thenTial resources outside the region, 
which are used to meet regional loads. The 
sum of all the power exchanges represents a 
net energy import to the region of about 1,200 
megawatts in 1986. This amount decreases 
as these exchange contracts expire, leaving 
a net of about 200 megawatts in the year 
2005. 

Regional firm energy capacity and ex
changes are described in additional detail in 
Chapter 6 of Volume II. 

Operation of the 
Regional Power System 
There are two key characteristics of the 
Northwest hydropower system. First, the 
annual energy capability of the system varies 
widely, depending upon rainfall and the 
snowpack accumulated in the region each 
year. A second equally important charac
teristic is that the variation within the year can 
be even greater than the variation across the 
water conditions from year to year. 

Over half the annual firm energy from the 
Northwest hydropower system comes from 
natural streamflows; less than half comes 
from reservoir storage. Figure 5-3 shows the 
variation in natural streamflow at The Dalles 
on the lower Columbia. The curve of Figure 
5-3 indicates the percent of time that the 
indicated flow is exceeded. The relatively low 
amounts and low variability of natural stream
flows between September and the onset of 
the spring runoff in March or April are impor
tant in considering the risks that can be taken 
in using the reservoir storage. 

The reservoir storage itself is significantly 
limited. A large part of the hydropower sys
tem water supply comes from the snowpack 
in the upper Columbia and upper Snake river 
basins, in the mountains of British Columbia, 
Montana and Idaho. However, only 40 per
cent of even the average January to July 
runoff is storable in the system's reservoirs. 
This means large portions of the total annual 
water supply come during the spring runoff 
from April through July. Moreover, most of the 
water from the melting snow must pass 
through the generators or over the spillways if 
it cannot be used in the springtime, because 
it cannot be stored for use in the following fall 
and winter when demand is higher. 
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Figure 5-4 
Probability of Nonfirm Energy Availability 

Figure 5-4 shows the amounts of electrical 
energy available at various probability levels 
above the critical period quantities over the 
102-year historical record. It indicates, for 
instance, that the maximum amount of non
firm energy available in November is about 
5,000 megawatts. There is more than 3,700 
megawatts only 25 percent of the time. Simi
larly, no nonfirm power is available in 
November 25 percent of the time. 

The variability of the hydropower system 
affects the economics of other existing and 
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new resources, because it influences the way 
they operate. The total amount of resources 
required assumes that the hydropower sys
tem will not produce more energy than it 
did during the worst conditions, or "critical 
period, " of the past. To the extent nonfirm 
energy is available, it can be used to displace 
or shut down regional generating resources 
with high operating costs, thus saving these 
operating costs. Alternatively, the output of 
these regional generating resources can be 
sold to Southwest markets if they can be sold 
at a profit over their operating costs. 

Allocation of Regional 
Generating Resources 
To help determine the potential obligations of 
the Bonneville Administrator, it is necessary 
to break down estimates of existing regional 
resources into those for the federal, public 
utility, and investor-owned utility systems. 

Because of energy exchanges between util
ities, contracted resources for one sector 
sometimes meet loads of another sector. 
Simply totaling the resources for the three 
sectors will give incorrect regional resource 
amounts. To obtain accurate estimates of 
resources for each sector, the net energy 
after transfers should be used. Three types 
of transfers are involved: 

• Extra-regional transfers: Transfer of firm 
energy between a utility within the region 
and a utility outside the region. 

• Intra-regional transfers: Transfer of firm 
energy between utilities within the region. 

• Canadian treaty benefits: The Canadian 
half of downstream power benefits from 
the Canadian storage reservoirs . This 
energy is sold to U.S. utilities. 

After the above adjustments were made, pro
portions of ownership of total regional 
resources for each of the three sectors were 
calculated. These proportions were then 
applied to the regional totals used in the sys
tem models to produce estimates for model
ing purposes. For any scheduling studies 
concerning Bonneville's obligations, the pub
lic and federal resources were combined into 
a single system. Table 5-1 shows the result
ing firm resources used in the analysis for the 
region, the investor-owned utilities, and for 
Bonneville. 



Table 5-1 
Allocation of Existing Regional Resources 

OPERATING PRIVATE 
YEAR (MWa) 

1986 8,485 
1987 8,453 
1988 8,374 
1989 8,300 
1990 8,254 
1991 8,238 
1992 8,172 
1993 8,136 
1994 8,003 
1995 7,983 
1996 7,883 
1997 7,601 
1998 '7,541 
1999 7,521 
2000 7,426 
2001 7,413 
2002 7,373 
2003 7,346 
2004 7,310 
2005 7,451 

J January peak capacity, average energy and 
critical period energy estimates are for operat
ing year 1986 (September 1985 through 
August 1986). They are based on figures from 
the 1985 Pacific Northwest Utilities Con
ference Committee's (PNUCC) Northwest 
Regional Forecast. 

J The reduction in the current impact of the 
water budget, from that initially expected, is 
due to two factors. First, the water budget, as 
specified in the Council's Fish and Wildlife 
Program, is not being met on the Snake River 
in the second and third years of the critical 
period. Second, there appear to have been 
additional shifts of thermal maintenance into 
the water budget period. The Council's use of 
these results does not imply that it has 
changed the water budget. The impact is 
measured on the coordinated system, and 
does not include effects on Idaho Power, 
which are small currently. 

I Boardman, Centralia 1 and 2, Colstrip 1, 2 
and 3, Jim Bridger 1-4 and Valmy 1 and 2. 

I Trojan and Washington Public Power Supply 
System Nuclear Project No. 2. 

REGIONAL 
FEDERAL AND TOTAL 
PUBLIC (MWa) (MWa) 

10,260 18,745 
10,300 18,753 
10,142 18,516 
10,159 18,459 
10,174 18,428 
10,181 18,419 
10,186 18,358 
10,176 18,312 
9,900 17,903 
9,925 17,908 

10,005 17,888 
10,308 17,909 
10,304 17,845 
10,292 17,813 
10,255 17,681 
10,280 17,693 
10,304 17,677 
10,291 17,637 
10,230 17,540 
10,236 17,687 

5./ Capacity and energy available to serve 
regional loads excludes out-of-region Mon
tana Power Company (MPG) generation and 
Pacific Power and Light (PP&L) generation at 
Jim Bridger, even though some of this capac
ity and energy is used to serve loads within 
the region. MPG resources, and PP&L 
resources outside of the region serving 
regional loads, are accounted for in the Coun
cil's models as imports to the region. This is in 
accordance with normal regional power plan
ning practice. 

6./ The estimated energy production of the small 
power and cogeneration projects is based on 
the output purchased by contracting utilities 
in 1983. This number does not necessarily 
represent the total output of these projects, as 
some output may have been used to offset the 
electrical needs of the operators of the pro
jects. Moreover, this output may not be repre
sentative of future years. 

7./ Operators of industrial and institutional gen
erating facilities which normally generate for 
on-site use will often establish short-term 
contracts for sale to local utilities when elec
tricity and fuel prices are favorable. 
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:Onservation is a key resource for meeting 
he Northwest's future electrical energy 
1eeds. Each megawatt of electricity con
:;erved is one less megawatt that needs to be 
Jenerated. The Council has identified close 
:o 3,7001 average megawatts of conservation 
n the high demand forecast available at an 
'i\/erage cost of 2.4 cents per kilowatt-hour
:mough energy to replace more than eight 
::oal plants, at about half the cost. Conserva
:ion remains a large and extraordinarily cost
effective resource for the region to acquire. 

In the Council's plan, conservation is the 
more efficient use of electricity. This means 
that less electricity is used to produce an 
amenity level comparable to the one existing 
t>efore the implementation of the conserva
tion measure. Conservation resources are 
measures2 that ensure new and existing resi 
dential buildings, new and existing commer
cial buildings, appliances, and industrial and 
irrigation processes use energy efficiently. 
For example, buildings that cut down heat 
loss through insulation and tightening require 
less electricity for heating. These "savings" of 
electricity mean that fewer power plants must 
be built to meet growing demand. Conser
vation also includes measures to reduce 
electrical losses in the region's generation, 
transmission and distribution system. These 
latter conservation resources are discussed 
in Chapter 7. 

Conservation is also a uniquely flexible 
resource. Some conservation programs 
automatically match growth in electrical 
demand, as happens when new buildings 
are constructed to be energy efficient. Each 
new building adds load to the electrical sys
tem but can also save energy if it is better 
insulated than current practice. Conservation 
can also be developed more quickly than 
generating resources when more electricity 
is required. However, some cost-effective 
conservation resources could be lost to the 
region fuever if they are not secured at the 
appropriate time. The plan refers to these as 
"lost opportunity" conservation resources. 

This chapter summarizes the Council's esti
mates of conservation resources available to 
the region. The narrative is based on calcula
tions from the Council's high demand fore
cast, but similar calculations were done for 
the low, medium-low and medium-high fore
casts. More detailed descriptions of the anal
ysis for the high demand forecast can be 
found in Volume II, Chapter 5. 

Chapter 6 
Conservation Resources 

Estimating the 
Conservation Resource 
The evaluation of conservation resources 
involves three major steps. The first step is to 
develop conservation supply curves. This 
step entails evaluating the levelized life cycle 
cos!3 of all the conservation measures and 
rank ordering them with the least-cost mea
sure first. 

The second step is to group into programs all 
measures with levelized costs less than a 
given avoided cost. The avoided cost is the 
cost of the resource that would be used in the 
electrical system should conservation not be 
developed. This cost varies somewhat, 
depending on the specific characteristics of 
the conservation program, such as whether 
savings from the program can be developed 
as need occurs or whether it is developed 
today during the current surplus. In general, 
the avoided cost for discretionary resources 
in this plan is the cost of a new coal plant. The 
avoided cost for all resources is discussed 
further in Volume I, Chapter 3. 

The third step involves using the cost and 
savings characteristics of each program to 
evaluate the conservation resource's cost 
effectiveness and compatibility with the exist
ing power system. Cost effectiveness is 
determined for each conservation program 
by comparing the program against electricity 
generating resources to develop a least-cost 
resource portfolio. 

The bulk of this chapter deals with steps 
one and two, which are preliminary cost
effectiveness screens to size the conserva
tion resource for the resource portfolio. Step 
three is described primarily in the resource 
portfolio, Volume II , Chapter 8. 

Supply Curves 

Conservation supply curves are used to eval
uate the amount of conservation available at 
various costs. A supply curve is an economic 
tool used to depict the amount of a product 
available across a range of prices. In the case 
of conservation, this translates into the 
number of average megawatts that can be 
conserved, and made available for others to 
use, at various costs. For example, an indus
trial customer may be able to recover waste-

heat from a process load and conserve 3 
average megawatts at a cost of 2 cents per 
kilowatt-hour. This same customer may be 
able to conserve a total of 6 average mega
watts for an investment of 3 cents per kilo
watt-hour, and 7 average megawatts for 4 
cents per kilowatt-hour. These figures repre
sent points along the conservation supply 
curve for this particular customer. Individual 
conservation estimates for end-uses in each 
sector are merged to arrive at the regional 
supply curve for that sector. 

The supply curves used in this plan do not 
distinguish between conservation resulting 
from specific programs and conservation 
motivated by rising prices of electricity. This is 
a regional perspective; regardless of whether 
the consumer or the utility invests in a con
servation measure, the region is purchasing 
savings at a particular price and the conser
vation resource is secured. 

Conservation supply curves are primarily a 
function of the conservation measure's cost 
and electrical savings. Each measure's sav
ings and cost are used to derive a levelized 
cost, in terms of cents per kilowatt-hour, for 
that measure. The absolute value (in tenms of 
kilowatt-hours per year) of the savings pro
duced by adding a given conservation mea
sure is a function of the existing level of 
insulation. The less efficient the existing 
structure or equipment, the greater the sav
ings obtained from installing the measure. 
The potential for conservation is thus directly 
related to the amount of energy currently 
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used. In order to minimize the costs of effi
ciency improvements, conservation mea
sures are applied with the least costly mea
sure first until all measures are evaluated. 

The levelized costs used to generate the 
supply curves are based on the capital, oper
ating and maintenance expenditures in
curred over the lifetime of the conservation 
measure. To ensure consistency between 
the conservation supply curves and the sys
tem modelsf capital recovery factors used in 
the levelized cost calculation are the same 
ones used in the system models. This means 
that the tax treatments, rate requirements 
and other financial considerations specific to 
the developer of the resource are accounted 
for in the levelized cost of the conservation 
resource. 

Conservation Programs for 
Portfolio Analysis 

After the supply curves are generated for 
each end-use or sector, the amount of con
servation in the portfolio analysis is first sized 
by cutting off the supply curve at the point 
where the levelized cost of the last measure 
included is equal to or just slightly less than 
the avoided cost. An avoided cost is an 
investment guideline, describing the value of 
conservation and generation investments 
in terms of the resources they displace. 
Because the characteristics of conservation 
resources vary with the resource being devel
oped, the avoided cost also varies. The 
avoided cost is described in detail in Volume 
II, Chapter 4. 

As shown here, the avoided cost is 5.0 cents 
per kilowatt-hour for conservation resources 
that can be scheduled to meet load. These 
are called "discretionary resources" because 
they don't need to be developed during the 
current surplus. Conservation resources that 
fit into this category are based on existing 
end-uses-for example, commercial retrofit 
programs and residential weatherization. 
Residential weatherization is a special case 
within the discretionary resource category, 
since this resource is being secured today to 
maintain capability, even though a surplus 
exists. 

The avoided cost for residential weatheriza
tion measures purchased in 1986 is approx
imately 3.5 cents per kilowatt-hour and 
increases over time up to 5.0 cents per kilo-

6-2 

watt-hour as the surplus nears an end. The 
plan calls for reducing the residential weath
erization program to a minimum viable level 
in the near term, and the majority of savings 
should not be developed until near the end of 
the surplus. In addition, any weatherization 
that does occur should be aimed at develop
ing the capability to deliver the full amount of 
savings when the program is required to be 
run at full speed. Over the next few years, the 
weatherization program should be aimed 
primarily at the low-income and rental sub
sectors, where capability needs to be devel
oped. As a consequence of these factors, the 
Council used the 5.0 cents per kilowatt-hour 
cutoff to size the weatherization resource in 
the portfolio. Even so, the vast majority of 
measures included in the residential weath
erization program cost less than 3.5 cents 
per kilowatt-hour. 

The 5.0 cents per kilowatt-hour avoided cost 
also applies to conservation resources that 
grow automatically with economic develop
ment but are not expected to be developed 
until the later years of the forecast, when the 
region is no longer in a surplus condition. 
Savings from refrigerators and freezers, not 
anticipated to be developed until 1992, fall 
into this category. 

The avoided cost is between 4.0 and 4.5 
cents per kilowatt-hour for conservation 
resources that grow with loads, have lifetimes 
longer than the duration of the surplus, and 
must be acquired today or their savings are 
lost forever. However, the avoided costs for 
these resources will increase over time. Sav
ings from the model conservation standards 
in new residential and commercial buildings 
epitomize this type of conservation resource. 

The "technical" conservation potential is the 
amount of conservation available at less than 
the avoided cost. The technical conservation 
potential is reduced in the analysis to reflect 
the portion of the conservation resource that 
is considered achievable. Achievable conser
vation is the net savings the Council antici
pates after taking into account factors such 
as program design, changes in consumer 
behavior, consumer resistance, quality con
trol, and unforeseen technical problems. The 
Council believes that the wide assortment of 
incentives and regulatory measures the Act 
makes available can persuade the region's 
electricity consumers to install a large per
centage of the technically available conser-

vation. As a consequence, the proportion of 
technical potential considered achievable in 
this plan varies from 50 to 90 percent. These 
achievable savings are used by the Council 
in the system models. 

Each conservation program is comprised of 
the package of measures that cost less than 
the avoided cost. At this point, the present 
value costs and the achievable savings for 
each program are adjusted in the following 
manner before they are used in the system 
models to determine compatibility with the 
existing power system and to derive a least
cost resource portfolio. 

First, since the system models use conserva
tion programs instead of individual measures 
in the resource portfolio, capital replacement 
costs have to be added to those measures 
with lifetimes shorter than the lifetime of the 
major measure in the program. For example, 
caulking and weatherstripping have shorter 
lifetimes than insulation; therefore, replace
ment costs are incurred over the expected 
lifetime of the insulation to maintain the bene
fits of caulking and weatherstripping. Consis
tent with generating resources, these capital 
replacement costs were escalated at 0.4 per
cent per year for the first 20 years after net
ting out the effects of inflation. 

Second, in addition to the direct capital and 
replacement costs of the conservation mea
sures, administrative costs to run the pro
gram must be included in the overall cost. 
The Council believes that the administrative 
cost of a given program is largely indepen
dent of the level of measures that the pro
gram installs. For example, the admin
istrative expense of requiring an insulation 
contractor to install full levels of cost-effective 
ceiling insulation is no more than if the con
tractor were only required to install half the 
cost-effective amount. Processing of con
tracts, quality checks, and other admin
istrative actions still need to be taken. The 
Council reviewed current utility conservation 
programs and those operated by other agen
cies. This review indicated that conserva
tion program administrative costs range from 
10 to 30 percent of the direct cost of mea
sures. As a consequence, the Council has 
assumed a 20 percent administrative cost in 
its calculations of cost effectiveness for con
servation. This means that the average cost 
of the conservation programs is increased 20 
percent before the conservation is compared 



to generating resources to determine which 
is cheaper. As more data become available 
on fully operational conservation programs, 
the Council will develop estimates based on 
dollars per application instead of percent of 
direct cost. 

A third factor that must be accounted for 
when comparing conservation programs 
with generating resources is the 10 percent 
credit given to conservation in the Northwest 
Power Act. This credit means that conserva
tion can cost 10 percent more than the next 
lowest cost resource and still be considered 
~ost effective under the Act. This 10 percent 
Jenefit is given to all conservation measures. 

=inally, to ensure that conservation and gen-
3rating resources are being compared con
,istently, the costs and savings of both types 
)f resources must be evaluated at the same 
)Oint of distribution in the electrical grid. Con
;ervation savings and costs are evaluated at 
he point of use - for example, in the house. 
n contrast, the costs and generation from a 
>0wer plant are evaluated at the generator 
busbar) itself. Thus, to make conservation 
md the traditional forms of generation com
>arable, the costs of the generation plant 
nust be adjusted to include transmission 
;ystem losses (7.5 percent) and transmis
;ion costs (2.5 percent). 

-he net effect of all these adjustments is 
lifferent for the marginal conservation mea
ure than for the average program, since 
dministrative costs are assigned to the aver
ge program and not the marginal measure. 
·he cost threshold for investment in the mar
ina! conservation measure is the busbar 
ost of coal plants, the resource that gener
lly establishes the avoided cost, plus 20 
ercent-10 percent for the Act's credit, 7.5 
ercent for transmission system losses and 
.5 percent for transmission costs. 

he effect on the average cost of conserva
)n programs that are compared to generat
Ig resources is to increase the average cost 
I the conservation programs by 7.5 per-
3nt-20 percent added for administrative 
)sts minus 10 percent for the Act's conser-
1tion credit and 2.5 percent saved in trans-
1ission and distribution costs-and to 
crease the average savings from the pro
-am by 7.5 percent to account for line loss 
edits. 

The adjustments to the average costs and 
savings from conservation programs permit 
comparison on an equal basis between con
servation and generating resources. This is 
done in the models used by the Council to 
simulate how the various resources will actu
ally operate in the existing power system. 
However, in this chapter, in order to portray 
the true cost of conservation programs, the 
10 percent benefit from the Act is not included 
in the average cost calculations. As a conse
quence, the levelized program costs in this 
chapter are 10 percent higher than those 
used in the system models. In addition, this 
chapter is based on conservation savings at 
the end-use, so the savings presented are 
7.5 percent lower than those used in the 
resource portfolio. 

Compatibility with the 
Power System 

After these adjustments are made, each con
servation program is evaluated in terms of its 
compatibility with the existing power system 
and is compared to the cost and savings 
characteristics of other electrical energy 
resources. To assess compatibility, and ulti
mately the cost effectiveness of the conser
vation programs, the Council used both the 
Decision Model and the System Analysis 
Model. These models serve as a final screen 
to determine whether the conservation 
resouree is regionally cost effective. 

The Decision Model determines how much 
conservation is needed in each of the Coun
cil's forecasts. The conservation that the 
model secures in any one year to meet 
energy needs depends on how fast a pro
gram can become operational, and on the 
ultimate amount of cost-effective conserva
tion available. If the region is surplus for a 
long time, but a conservation program is 
already operating, the speed at which the 
program can slow down and the minimum 
viable level of that program are also impor
tant in determining available conservation. 
The minimum viable level of the program, if 
above zero, determines the amount of sav
ings that would accrue even though the 
region would prefer to delay purchase of the 
resource during the surplus period. 

Chapter 6 

Residential Sector 
Results 
In 1983, the region's residential sector con
sumed 5,216 average megawatts of elec
tricity-about 36 percent of the region's total 
electrical consumption. Space heating is by 
far the largest single category of electricity 
consumption in the residential sector; water 
heating is second. 

More is known about end-uses in the resi
dential sector than in any other electricity 
consuming sector. End-uses described in the 
residential conservation assessment include 
space heating in existing and new resi
dences, water heating, refrigerators and 
freezers. The plan identifies close to 1,900 
average megawatts of achievable conserva
tion in the residential sector. Slightly more 
than 60 percent of this resource is available 
from reducing the energy required to heat 
homes. 

Space Heating Conservation in 
Existing Buildings 

Savings from space heating in existing resi
dences can be achieved through improving a 
house's insulation level, adding storm win
dows, and reducing air leakage. Figure 6-1 
shows the estimated space heating savings 
available from existing residences at various 
electricity prices. The technical potential for 
conservation from existing electrically heated 
homes totals 500 average megawatts, with 
no single measure included in this estimate 
exceeding 5.0 cents per kilowatt-hour. The 
Council estimates that up to 85 percent (425 
average megawatts) of these savings are 
achievable. This represents about 37 percent 
of projected space heating loads in the year 
2005. The average cost of insulating and 
weatherizing existing residences is esti
mated to be 2.9 cents per kilowatt-hour. 

6-3 



Chapter 6 

Cumulative 
Average 

Megawatts 

600 

500 

400 

300 

200 

100 

0 

0 2 3 4 5 6 7 8 

Conservation Cost (Cents/kWh) 

Figure 6-1 
Technical Conservation Potential from Space Heating Measures 

in Existing Residences 

The estimates of conservation available from 
space heating in existing houses are based 
on the costs of weatherization measures 
reported by current utility programs and on 
estimates of ...veatherization costs made for 
the Council's 1983 plan. The savings esti
mates are based on regional average condi
tions and reflect the assumption that people 
will be more likely to turn thermostats up and 
heat the entire house after their homes have 
been weatherized. 

Both the costs and savings used by the 
Council to derive the conservation from 
weatherization correlate well with utility expe
rience. In general, the Council found region
ally cost-effective levels of residential weath
erization are higher than the levels currently 
installed by most utility programs. The Coun
cil believes that the full cost-effective level 
of all conservation measures should be 
installed the first time a house is weatherized 
so that individual weatherization measures 
do not become lost opportunity resources. 
Should a weatherization program only install 
part of a measure, it may not be possible to 
return to the house and install the additional 
insulation or windowpanes cost effectively. 
This is primarily a consequence of fixed over-
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head costs associated with any modification 
to a house. 

As described in Chapter 3, the resource rep
resented by residential weatherization is dis
cretionary and ideally should not be acquired 
until the current surplus has passed. How
ever, the Council recognizes that residential 
weatherization programs need to continue at 
a minimum level of activity in order to remain 
viable. This minimum level may be a program 
to specifically target renter and low-income 
households, since conservation acquisition 
capability needs to be developed in these 
subsets of the residential sector. Even in 
these subsectors it is important not to create 
lost opportunity conservation measures 
when a house is weatherized; any house 
weatherized should be insulated to fully cost
effective levels. 

Space Heating Conservation in 
New Residential Buildings 

The Act directs the Council to establish 
model conservation standards for the con
struction of new electrically heated residen
tial buildings and new commercial buildings. 
These standards must be designed to 

secure all power savings that are cost effec
tive for the region. In addition, they must be 
economically feasible for consumers, taking 
into account financial assistance made avail
able under the Act. That is, buying and oper
ating the house will cost less over its 30-year 
financial lifetime than if the conservation 
measures had not been installed. 

These model conservation standards repre
sent the most significant opportunity to pro
tect a resource that could otherwise be lost 
forever to the region. Since most residential 
and commercial buildings constructed today 
are likely to last considerably longer than the 
current surplus of electricity, all cost-effective 
conservation should be captured at the time 
the buildings are constructed. Where such 
cost-effective measures are not installed at 
the time of construction, it can be prohibitively 
expensive if not impossible to return to the 
structure and. add the measures later. The 
result is that this cost-effective resource is a 
lost opportunity for the region that cannot be 
recaptured at a later date. 

The region would be expected to experience 
$620 million in additional expenditures on 
electricity generation to replace lost savings if 
the model conservation standards for new 
residences and commercial buildings are not 
implemented. Even delaying adoption of the 
residential and commercial standards for five 
years is expected to cost the region $175 
million. 5 For these reasons, and because 
new houses will last longer than the current 
surplus, it is important that the region act now 
to secure this resource. Bonneville actions to 
achieve this goal are included in the Action 
Plan, Chapter 9. 

Figure 6-2 shows the technical space heating 
savings available from new residences at 
various costs. New single family houses rep
resent approximately 770 average mega
watts of technical potential. Multifamily and 
manufactured houses each represent 
approximately 90 average megawatts of 
technical potential. The Council's plan calls 
for developing 610, 70 and 45 average mega
watts of the technical potential as achievable 
for single family, multifamily and manufac
tured homes, respectively. The total achieva
ble potential is about a 48 percent savings 
from new space heating loads projected for 
the year 2005. Achievable savings are from 
building 85 percent of new single family and 



multifamily houses to the level of the model 
conservation standards starting in 19906 and 
from securing efficiency improvements that 
are equivalent to those required by the model 
conservation standards for single family resi
dences in 50 percent of newly purchased 
manufactured homes. The average cost of 
the conservation resource from new resi
dences is about 3 cents per kilowatt-hour. 

Conservation available from single and multi
family houses is based on the model conser
vation standards adopted by the Council in 
the 1983 Power Plan and amended in 
December 1985. The savings resulting from 
the model conservation standards will help 
the region avoid the construction of more 
expensive resources. The residential stan
dard is given in Table 6-1. Although programs 
and schedules for implementing the energy 
efficiency requirements were amended in 
1985, the standards themselves will achieve 
savings equivalent to the efficiency level set 
in the 1983 Power Plan. The primary change 
resulting from the 1985 amendment is to 
introduce a high degree of flexibility that 
allows governments and utilities to imple
ment the standards based on the unique cir
cumstances in their jurisdiction. Although the 
Council still believes energy codes are the 
ultimate goal to best secure savings from 
new buildings, it is emphasizing utility mar
keting and incentive programs to gain the 
energy savings from the model conservation 
standards for the next several years, rather 
than relying primarily on the regulatory 
authority of governments. These programs 
will increase regionwide experience with 
improved techniques for constructing energy 
efficient buildings. (See Appendix 1-B for 
more information on the programs provided 
in the amendment) 

The conservation potential available through 
improvements in the energy efficiency of new 
residential buildings was based on the most 
recent information available. The Council 
Jsed costs reported in the Residential Stan
fards Demonstration Program, a regionwide 
jemonstration program to build energy effi
: ient new homes, and also used experience 
'rom areas in the region that had adopted 
,mergy efficient building codes. Since the 
:ouncil's first regional power plan was 
3dopted in 1983, over 400 houses have been 
)uilt to the residential model conservation 
,tandards through the Residential Standards 
)emonstration Program. This program was a 
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Figure 6-2 
Technical Conservation Potential from Space Heating Measures in New Residences 

Table 6-1 
Requirements for the Residential 
Model Conservation Standards8 

CLIMATE ZONEb 
COMPONENT Zone 1 Zone 2 Zone3 

Ceilings R-38 R-38 R-38 

Walls R-19 R-25 R-31 

Floors R-19 R-30 R-30 

Glazing R-2.5 R-2.5 R-2.5 

Maximum Glazed Areac 15 15 15 

Exterior Doors R-7 R-7 R-7 

Infiltration Control 0.1 ACHd 0.1 ACH 0.1 ACH 

Mechanical Ventilation 
with Heat Recovery 0.5ACH 0.5 ACH 0.5ACH 

a This is an abbreviated version of the standard. For a full description, please refer to Appendix 1-B. 

b The Council has established climate zones for the region based on the number of heating degree 
days as follows: Zone 1: 4,000-6,000 heating degree days; Zone 2 : 6,000-8,000 heating degree 
days; and Zone 3: over 8,000 heating degree days. 

c Expressed as percent of floor area. 

d ACH stands for air changes per hour. 
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Figure 6-3 
Technical Conservation Potential from Residential Water Heating Measures 

training effort for builders and code officials, 
and other interested parties in the shelter 
industry. Even though the program's data 
have statistical limitations, the Council is 
encouraged by the fact that costs reported by 
the majority of builders were consistent with 
the Councils 1983 cost estimates. This result 
is remarkable in that most builders in the 
program were constructing a model conser
vation standards house for the first time. For 
manufactured homes, the Council relied on 
costs of improving energy efficiency from 
work done for the Manufactured Housing 
Institute. 

Water Heating Conservation 

The energy used to heat water is the second 
largest end-use of electricity in the residential 
sector. Figure 6-3 illustrates the potential for 
improving the efficiency of residential water 
heating at various costs. These savings rep
resent better-insulated water heaters, pipe 
wraps, and more efficient appliances that 
use hot water (e.g., clotheswashers and 
dishwashers). 
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The cost-effective technical potential identi
fied by the Council for electric water heaters 
is about 514 average megawatts . The 
achievable portion of this, about 377 average 
megawatts, represents a savings of about 18 
percent of water heating loads in 2005. The 
average cost of improving the efficiency of 
electric water heaters is 1.8 cents per kilo
watt-hour. 

The Council's assessment of the conserva
tion available from improved residential water 
heating efficiency is based on cost and sav
ings data collected by utilities, Bonneville and 
various research organizations. Many mea
sures are highly cost effective, producing the 
low average cost of the Council's recom
mended water heating measures . Two 
items-heat pump water heaters and solar 
water heaters-were found not to be cost 
effective to the region under average condi
tions. If a household uses significantly more 
than average amounts of electricity for heat
ing water, heat pump water heaters approach 
the cost-effectiveness threshold. However, 
savings from heat pump and solar water 
heaters are not currently included as cost
effective water heating conservation 
technologies. 

Conservation in Other 
Residential Appliances 

Approximately one-quarter of the electricity 
currently consumed in the residential sector 
is used to operate refrigerators, freezers, 
stoves and lights. The Council's conservation 
assessment is based on the savings avail
able from improving the efficiency of newly 
purchased refrigerators and freezers. 

The Council has included 409 average 
megawatts7 in its estimates of technical con
servation from refrigerators and freezers, 
which is less than the amount that could 
technically be accomplished for measures 
costing less than 5.0 cents per kilowatt-hour 
as described below. Achievable potential is 
368 average megawatts or 90 percent of the 
technical potential. These megawatts are 
based on the estimated number of 
refrigerators and freezers to be purchased 
between 1992 and 2005. Achievable conser
vation represents a 23 percent savings of 
projected loads in 2005. At an average cost 
of about 0.8 cents per kilowatt-hour, savings 
from refrigerators and freezers are the most 
cost-effective conservation resource avail
able to the region. 

The savings identified by the Council are 
based on efficiency improvements resulting 
from revised appliance standards recently 
adopted in California, which become effec
tive in 1992.s The cost of the marginal mea
sure included in the 1992 standard is less 
than 2 cents per kilowatt-hour. Because 
refrigerators and freezers that go beyond the 
California 1992 standard are not commer
cially available in the region , only the savings 
from going to the 1992 standard in the years 
after 1992 are included in the resource port
folio. However, the technical analysis indi
cates that the savings from going beyond the 
standard are substantial and represent a 
promising resource for future conservation 
assessments if such refrigerators and freez
ers become commercially available in the 
United States. 

The current estimates of costs and savings I 
for efficiency improvements are based on : 
work done for the U.S. Department of Energy 
and for hearings on standards before the 
California Energy Commission. Based on 
these data, the Council has concluded that 
improvements to refrigerator and freezer effi
ciency up to the California standards and 



:>eyond are cost effective for the Northwest 
-egion. This conclusion has been corrobo
·ated by work done for the Bonneville Power 
1'\dministration and other organizations. 

Commercial Sector 
Results 
fhe commercial sector consumed approx
mately 20 percent of the region's total energy 
,ales in 1983, or about 2,936 average mega
Natts. Space heating, space cooling, and 
ighting dominate this sector's energy con
,umption. Office buildings and retail stores 
;onsume almost 50 percent of the electricity 
1sed in the commercial sector. 

fhe commercial sector consists of many 
jiverse buildings that use electricity in myriad 
Nays. The conservation potential in this sec
or is based on the electricity use in conven
ional commercial buildings, such as offices 
md schools, as well as from less well known 
,ources, such as pumping in municipal 
Naste-water treatment plants. This sector 
ncludes savings from both privately and pub
icly-owned buildings. The sector's diversity, 
1long with the lack of good data, do not allow 
he estimates of conservation potential to 
1ave the precision that is possible in the resi
iential sector. However, projects are currently 
mderway in the region that will enable ana
ysts to better understand the commercial 
md-uses of electricity and better evaluate 
:onservation potential in this sector. 

=igure 6-4 shows the amount of technical 
:onservation potential available from the 
:ommercial sector at various costs in existing 
md new commercial buildings, and waste
vater treatment facilities. In the high demand 
orecast, the Council estimates 780 average 
negawatts of technical conservation poten
ial in existing commercial buildings, 514 
1verage megawatts from new commercial 
>uildings, and 15 average megawatts from 
vaste-water treatment plants. 

~chievable conservation in existing commer
:ial buildings is 732 average megawatts and 
s available at an average cost of 2.3 cents 
>er kilowatt-hour. This represents about a 25 
>ercent savings of projected electricity load 
n these buildings in 2005. Achievable sav
ngs from new commercial buildings are 430 
tverage megawatts, available at an average 
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Figure 6-4 
Technical Conservation Potential from the Commercial Sector 

cost of about 2.0 cents per kilowatt-hour and 
representing about 12 percent savings from 
new building loads in the year 2005. The 
amount of conservation potential from new 
commercial buildings includes only those 
savings achievable from the commercial 
model conservation standards. The savings 
from going beyond the standards are a prom
ising resource; the Action Plan, Chapter 9, 
calls for activities to identify additional mea
sures that can be included in the commercial 
model conservation standards for average 
building types. 

The Council's conservation assessment for 
existing commercial buildings is based on 
engineering estimates of how electricity can 
be saved within each building type and on 
experience gained from commercial retrofit 
programs operating in the region . These 
studies show that a significant amount of 
electricity can be saved from existing com
mercial establishments. 

The Council estimated savings from new 
commercial buildings built to the model con
servation standards using engineering esti
mates performed for the U.S. Department of 
Energy and engineering estimates devel
oped for the 1983 Power Plan. Savings from 
new commercial buildings accrue mostly 
from improved lighting design in buildings 
constructed to the level of the model conser
vation standards. Lowered energy use for 
lights has a double benefit in commercial 
buildings, since it also results in a net reduc
tion in space conditioning energy use, which 
is primarily for cooling. 

Evidence suggests that significant savings 
beyond the model conservation standards 
may be available in new commercial build
ings. Estimates developed for the 1983 plan 
indicate that significant potential savings 
beyond the standards could be secured from 
efficiency improvements costing less than 
5.0 cents per kilowatt-hour in new commer
cial buildings. In addition, the 1983 Power 
Plan contained activities for Bonneville to 
develop energy use and cost data on energy 
efficient commercial buildings in climates 
similar to those found in the region. Bon
neville's contractor searched the region for 
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Figure 6-5 
Technical Conservation Potential from the Industrial Sector 

energy use data on buildings that were 
reputed to be energy efficient. Slightly less 
than half the buildings found in this study 
exceeded the energy efficiency of the com
mercial model conservation standards. A few 
bettered the standard by 30 percent. 

While the Council is not currently counting as 
a reliable and available resource any savings 
from constructing buildings more efficiently 
than the commercial standards, such sav
ings do reflect a very promising resource. 
The region needs to better identify and deter
mine the cost of actual measures that can 
exceed the current commercial standards 
and that can be generically recommended 
for average buildings. Mechanisms to secure 
this resource need to be developed 
aggressively in order to bring the resource 
into the portfolio. Additional activities to 
gather information and demonstrate savings 
are included in the Action Plan. 
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Industrial Sector 
Results 
In 1983, firm sales to the industrial sector 
were 5,659 average megawatts, which was 
about 39 percent of firm regional consump
tion. About 34 percent of these sales were 
consumed by the direct service industries, 
which are mainly the aluminum industry and 
other primary metals and chemical pro
ducers. Other large industrial consumers, 
representing about 85 percent of non-direct 
service industry demand, are lumber and 
wood products, pulp and paper, chemicals, 
food processing and primary metals. 

The Council used 500 average megawatts as 
the technical and achievable conservation 
potential from the direct service and non
direct service industries. These are the sav
ings that plant managers said could and 
would be secured for given prices, up to 5.0 
cents per kilowatt-hour. These savings repre
sent about 5 percent of projected industrial 
use in the year 2005. Industrial sector sav
ings cost an average of about 3.1 cents per 
kilowatt-hour. Figure 6-5 depicts this conser
vation potential at various costs. 

Assessing the technical and economic 
potential for industrial conservation pre
sented a more difficult problem than in any 
other sector. Not only are industrial uses of 
electricity more diverse than the commercial 
sector; but the conservation potential is also 
more site specific. Moreover, because 
energy use frequently plays a major role in 
industrial processes, many industries con
sider energy-use data proprietary. Estimating 
conservation potential is not yet possible for 
new industrial plants, because they are 
unique in their energy use, and a "base
case" plant from which to estimate savings 
has not been established. 

In the past, industrial representatives have 
been skeptical of studies that estimate the 
potential of industrial conservation based on 
a "typical plant" within an industry. Such stud
ies extrapolate results from a typical plant 
analysis to estimate the potential for the 
whole industry. Industrial representat ives 
argued that typical plants for most industries 
do not exist. Among other reasons, dif
ferences in product lines and the age of 
plants do not allow the comparison of indi
vidual plants within the same industry. Indus
trial representatives were concerned that, 
even though their plant was not like the typ
ical plant used in the analysis, policies and 
programs affecting them would be based on 
those analyses. 

While preparing the 1986 Power Plan, the 
Council considered ways to estimate conser
vation potential in the region's direct service 
and non-direct service industries that would 
have the support of industrial represen
tatives. The approach that received support 
was a survey asking individual plant manag
ers to estimate conservation potentials in 
each specific plant. The surveys were coordi
nated by industry trade associations such as 
the Northwest Pulp and Paper Association 
and the Industrial Customers of Northwest 
Utilities. Data for specific firms were masked 
to protect proprietary data. Each firm was 
asked how much conservation would be 
available at specified prices in each of four 
areas: 1) motors, 2) motor controls, 3) light
ing, and 4) other, a category that depended 
on the nature of the firm. The firm was also 
asked to estimate the lifetime of equipment in 
each of the four categories. Answers from 
respondents to the survey were extrapolated 
to nonrespondents in order to capture 



regional conservation potential. Results from 
this survey served as the basis for the Coun
cil's conservation estimate. One hundred per
cent of the average megawatts identified as 
achievable by plant managers was consid
ered available in the plan for the high demand 
forecast.9 

Irrigation Sector 
Results 
In 1983, the region's irrigated agriculture con
sumed 615 average megawatts of electricity, 
less than 5 percent of the region's total con
sumption. Figure 6-6 shows the estimated 
irrigation savings available from existing and 
new irrigation systems at various electricity 
prices. The technical potential of measures 
not exceeding a cost of 5.0 cents per kilowatt
hour is 146 average megawatts. The Coun
:;il's plan calls for developing up to 85 percent 
of this potential, or 124 average megawatts. 
These savings represent about 14 percent of 
projected electricity use for irrigation in 2005 
and are available at an average cost of about 
1.8 cents per kilowatt-hour. 

The Council assessed conservation potential 
for this sector by evaluating more efficient 
.vater application systems and water applica
tion scheduling improvements for both new 
and existing acreage. The estimates were 
oased on a model that combines engineering 
and economic principles to derive energy 
savings and levelized costs per kilowatt-hour. 

Conservation in the 
Existing Power System 
Efficiency improvements to existing generat
ng units as well as the region 's transmission 
and distribution system represent a source of 
:;onservation savings. These savings are 
jescribed in detail in Chapter 7, "Generating 
~esources," and Volume II, Chapter 6. 

Direct Application 
Renewables 
rechnologies are available which use 
·enewable energy forms to perform the same 
:ask as electricity. These energy sources and 
:heir functions include wood, solar, and geo
:hermal space and water heating, and wind 
Tiachines used for mechanical drive (such as 
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Figure 6-6 
Technical Conservation Potential from Irrigated Agriculture 

pumping). These technologies are called 
direct application renewables. Their cost 
effectiveness is highly site specific, and their 
environmental impact varies. For example, 
the economics of geothermal district heating 
depends upon the distance between the 
geothermal resource and its ultimate point of 
use. The economics of solar space and water 
heating depend upon (among other things) 
whether a house has clear access to the sun. 
Wood heating may be cost effective if con
sumers have close access to an adequate 
wood supply and take measures to reduce air 
pollutants emitted from their stoves. 

Although the site-specific economics of 
these direct application technologies prohibit 
a general statement regarding their cost 
effectiveness to the region, the Council has 
calculated the levelized cost of one tech
nology, solar water heating . These calcula
tions show that, in general, solar water heat
ing is not yet a cost-effective resource . Based 
on average conditions, savings from solar 
water heaters cost about four times more 
than the avoided cost. In a household with 
large water use, the cost of conservation from 
solar water heaters is reduced to about 1.5 
times the avoided cost. As direct application 
technologies become more developed it is 

expected that their costs will decline. The 
Council anticipates that some of these tech
nologies, applied in the right circumstances, 
wi ll make significant contributions toward off
setting the need for new generat ing 
resources during the next 20 years . The 
Council will accommodate development of 
direct application resources in subsequent 
revisions to the power plan. 

Planned Conservation 
- All Sectors 
Table 6-2 and Figure 6-7 present a summary 
by sector of projected loads and planned 
conservation for the Council's high growth 
forecast. Conservation resources in the 
Council's plan reduce the projected overall 
demand for electricity by 14 percent in the 
year 2005 under the high forecast. 

The actual rate of conservation development 
between 1986 and 2005 will depend on the 
level of population and economic activity dur
ing that period. Thus, the Council's resource 
portfolio for its high growth forecast contains 
significantly more conservation than for its 
low growth forecast. This is because, with low 
growth, fewer resources are required, fewer 
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Table 6-2 
Summary of Projected Loads and Conservation 

in the High Forecast in 2005 
(Average Megawatts*) 

LOAD IN 2005 CONSERVATION 

SECTOR 

Residential 

Commercial 

Industrial 

Agricultural 

Total 

With Current 
Efficiencies 

10,230 

6,718 

9,219 

896 

27,063 

• Does not include line losses. 
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6-10 

buildings built, fewer appliances bought, and 
fewer potential savings can be obtained from 
new customers. 

In the high demand forecast, all conservation 
resources are developed. In the low forecast, 
however, less electricity is required to meet 
projected load growth and the energy from 
discretionary conservation programs is not 
needed. Programs such as the model con
servation standards do continue to supply 
energy as new buildings are constructed in 
the low demand forecast. The Council's con
servation goals and near-term actions for 
developing conservation are described in the 
Action Plan, Chapter 9. 

1./ These savings must be increased by line 
losses to be consistent with evaluations in the 
resource portfolio, as described later in this 
chapter. 

2.1 A "measure" means, as appropriate, either an 
individual measure or action or a combination 
of actions. 

3 .1 Levelized life cycle cost is the present value of 
a resource's cost (including capital, financing 
and operating costs) converted into a stream 
of equal annual payments; unit levelized life 
cycle costs (cents per kilowatt -hour) are 
obtained by dividing this payment by the 
annual kilowatt-hours saved or produced. 
Unlike installed cost, levelized costs that have 
been corrected for inflation permit com
parisons of resources with different lifetimes 
and generating capabilities. The term "level
ized cost" as generally used in this chapter 
refers to unit levelized life cycle cost. 

4./ The system models are the Decision Model 
and the System Analysis Model. These are 
briefly described in the conservation chapter, 
Volume II , Chapter 5, and fully described in 
Volume II , Chapter 8. 

5.1 The result is from a comparison of the current 
program, which anticipates a slow increase in 
savings until full implementation in 1990, with 
a program that would start in 1990 and attain 
the full savings promptly (without gradual 
ramp-up). 

6 ./ Achievable sav ings phase in over tim e 
between 1986 and 1990. 

7.1 See Volume 11 , Chapter 5, for a discussion 
about the base case energy use of 
refrigerators and freezers from which these 
savings are derived. 

8 .1 The new California standard will be phased in 
starting in 1987, with a more stringent stan
dard becoming effective in 1992. The Coun
cil's estimate of savings is the result of the 
1992 standard only. 

9 .1 As noted in the resource portfolio chapters, 
load from the direct service industries varies 
by the year 2005, depending on factors not 
necessarily related to the general economic 
health of the region. When load was reduced 
in the portfolio analysis, conservation avail
able from the direct service industries was 
reduced accordingly. 
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Generating technologies can evolve quickly. 
The Council took a new look at the resources 
considered in the 1983 plan to reassess cost 
and performance. Compared with the 1983 
plan, some resources proved less available 
and some have acquired more potential 
value for meeting regional needs. In addition, 
a new resource appears in this plan-a set 
of strategies to make better use of the exist
ing hydropower system by firming nonfirm 
energy. 

Electrical power generating resources exam
ined in this chapter include system efficiency 
improvements, strategies for better use of the 
hydropower system, renewable resources 
and cogeneration, coal, Washington Public 
Power Supply System Nuclear Projects 1 and 
3, and imports. The discussion focuses on 
central station generation of electricity. Solar 
photovoltaics might be used to generate 
electricity at the point of consumption, and 
iow temperature geothermal energy might 
"eplace electricity for space heating. But all 
,uch onsite (direct) applications, other than 
::ogeneration, are treated in the Council's 
)lanning as conservation. 

fhe capacity and energy capability, and cost, 
)f resources described in this chapter are 
)ased on the net output of the plant to the 
ransmission and distribution system ("at 
he busbar"). This is consistent with the 
1pproach used for the system analysis of 
:hapter 8, where resource needs are 
IBsessed at the busbar. 

3ackground information on the resources 
liscussed in this chapter is provided in Chap
ers 6 and 7 of Volume II. 

Selection of Available 
Aesources 
~esources are assessed to be "cost effec
ive" or "promising." Cost-effective resources 
tre those judged to be cost effective in accor
lance with the Northwest Power Act. These 
esources were used in preparing the 
esource portfolio as described in Chapter 8. 
>romising resources may be considered for 
Jture resource portfolios if their availability, 
~liability or system cost improve. The Action 
>Ian (Chapter 9) proposes research, devel
,pment or demonstration activities to better 
stablish the role of promising resources in 
Jture power plans. 

The Council judged the potential cost effec
tiveness of resources using the following cri
teria, further described in Chapter 3: 

• Commercially Available Technology 

• Predictable Cost and Performance 

• Competitive Cost 

• Demonstrated Resource Base 

• Institutionally Feasible 

• Environmentally Acceptable 

The conclusions described below represent 
the best judgment of the Council given the 
information presently available. 

Transmission and 
Distribution System 
Efficiency 
Improvements 
The resource portfolio includes 34 mega
watts of efficiency improvements to the 
region's transmission and distribution sys
tems, having levelized life cycle costs1 from 
less than 1.0 cent per kilowatt-hour to 4.0 
cents per kilowatt-hour. This is a conservation 
resource under Regional Act definitions. 

For the 1984-85 operating year, estimated 
Bonneville losses on serving firm load were 
estimated to be 135 megawatts. Losses for 
the balance of the regional system were esti
mated to be about 1,200 megawatts, for a 
total regional loss of about 1,340 megawatts. 
Transmission and distribution system effi
ciency improvements can reduce these 
losses, freeing up this energy for useful 
applications. 

Measures that improve the efficiency of 
transmission and distribution have several 
attractive characteristics. Like many conser
vation measures, transmission and distribu
tion efficiency improvements typically can be 
implemented with a relatively short lead time, 
and are available in small increments, facili
tating close coordination with load growth. 
They reduce peak loads (the greatest 
amount of power that needs to be gener
ated). Older transformers and capacitors 
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containing PCB fluids can be disposed of if 
this equipment is replaced to improve system 
efficiency. Because system efficiency 
improvements do not affect sales of the 
implementing utility, they do not reduce reve
nue to that utility. 

Commercially available and demonstrated 
measures for reducing transmission and dis
tribution losses include replacement of con
ductors, capacitors and transformers with 
high efficiency equipment; increasing the 
voltage of transmission lines; power factor 
correction; and system reconfiguration. 
Other measures not yet fully demonstrated 
include amorphous core transformers, 
improved voltage regulation and optimized 
generating plant dispatch. 

Bonneville maintains a Loss Savings Task 
Force that periodically assesses potential 
loss reduction projects on the Bonneville sys
tem. In its Fiscal Year 85-86 report, the Loss 
Savings Task Force identified 36 possible 
loss reduction projects, totaling 34 mega
watts, which are estimated to be available at 
costs of less than 5.0 cents per kilowatt-hour. 

Bonneville has established the Customer 
System Efficiency Improvement project in 
response to Action Item 11.2 of the 1983 
Power Plan, to estimate the loss reduction 
potential on non-Bonneville regional trans
mission and distribution systems. There are 
in excess of 170 such systems in the region, 
including those of publicly-owned and 
investor-owned utilities, Bonneville's federal 
customers and direct service industrial cus
tomers. The technically available loss reduc
tion potential was estimated in this study 
to be between 350 and 585 megawatts 
(approximately 30 to 50 percent of current 
system losses). Preliminary supply functions 
were prepared for two specific loss reduction 
measures: replacement of existing distribu
tion transformers with high efficiency trans
formers, and replacement of subtransmis
sion and primary distribution feeder conduc
tors with larger conductors. These supply 
functions indicate that, at costs of 5.0 cents 
per kilowatt-hour or less, approximately 115 
megawatts of energy could be obtained from 
high efficiency distribution transformers. An 
additional 30 to 35 megawatts of energy 
could be obtained at similar costs by recon
ductoring subtransmission lines and distribu
tion feeders. 
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Figure 7-1 
Availability and Cost of Transmission and Distribution Efficiency Improvements 

Table 7-1 
Hydropower Efficiency Improvement Measures 

Turbine Improvements: Measures for improving the efficiency of hydraulic turbines include tur
bine blades of improved design and materials, air injection , and seal improvement. 

Turbine Governor Improvements: Electronic turbine governors are capable of adjusting the 
turbine gates and blades to maintain optimum efficiency. 

Generator Windage Loss Reduction: Improvements in the design of generator cooling systems 
reduce losses due to air friction . 

Generator Rewinding: Rewinds using modern conductors allow a greater amount of conducting 
material to be placed in the generator. Resistance losses are reduced and the rated capacity may 
be increased. 

Solid State Exciters: Solid state generator exciters reduce losses and lower maintenance costs. 

High-efficiency Transformers: High-efficiency main transformers (located between the gener
ator and the transmission system) reduce electrical losses. (A conservation resource.) 

Improved Water Use: Bypass water energy losses can be reduced through improved fishway 
attraction systems, navigation lock operation, fish ladders, juvenile fish bypass systems and spill
way gate position indicators. 

Increased Hydraulic Head: Turbine output can be increased by increasing the hydraulic head . 
This may be accomplished by raising reservoir levels and by reducing friction losses in water 
intakes, canals and penstocks. 

Reduction in Station Service Loads: Hydroelectric station pump, motor, lighting, heating, ven
tilation and air conditioning electrical loads can be reduced by use of industrial and building 
conservation measures. (A conservation resource .) 
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The 36 Bonneville loss reduction projects are 
included in the resource portfolio. These 
projects use commercially available and 
demonstrated technology and do not appear 
to be encumbered by institutional constraints 
or unacceptable environmental effects . 
Because the estimates of loss reduction 
potential on non-Bonneville systems are pre
liminary, the Council has not included them in 
the resource portfolio of the 1986 Power Plan. 

Figure 7-1 shows the resulting supply curve 
of available improvements to the efficiency of 
the regional transmission and distribution 
system. 

Because of the potential magnitude and cost 
effectiveness of loss savings on both Bon
neville and non-Bonneville systems, con
tinued work leading to better understanding 
of the availability, cost and methods of acquir
ing these resources is desirable. Actions to 
further confirm.this resource and to facilitate 
its development when needed are included 
in the Action Plan. 

Hydropower Efficiency 
Improvements 
It is possible to retrofit many of the older 
hydropower projects in the region using 
advanced designs, materials and equipment 
that have become available since these proj
ects were built. These retrofit measures offer 
the potential for improving project efficiency, 
capacity and energy capability. Measures 
which reduce electrical losses, such as 
improvements in transformer efficiency, are 
conservation resources under the Regional 
Act definition. Others are renewable 
resources. The Council has estimated that 
112 megawatts of hydropower efficiency 
improvements are currently cost effective 
at individual measure costs ranging from 
0.1 cents per kilowatt-hour to 1.1 cents per 
kilowatt-hour. 

These measures are attractive because of 
their low cost, typically short lead time, small 
increments of capacity and potential environ
mental benefits (improvements to turbine 
efficiency appear to reduce the mortality of 
fish passing through the turbines). Because 
the improvements are implemented at cur
rently licensed sites, siting and licensing 
problems should be minimal. 



The Council has prepared estimates of the 
generic cost and availability of energy sav
ings from the nine hydropower efficiency 
improvement measures described in Table 
7-1. These estimates are based upon an 
assessment of regional hydropower system 
efficiency improvement potential prepared by 
Bonneville, in cooperation with regional 
hydropower operators. This assessment was 
prepared in response to Action Item 11.2 of 
the 1983 plan. The estimated costs of these 
measures range from as little a 0.1 cents per 
kilowatt-hour to nearly 40 cents per kilowatt
hour (Table 7-2). 

However, all measures, with the exception of 
generator rewinding and main transformer 
replacement, meet the 4.5 cent per kilowatt
hour generating resource cost criterion. Gen
erator rewinds and high efficiency transform
ers may be cost effective if undertaken to 
meet other requirements, such as the need to 
replace deteriorating equipment. If these 
opportunities are not used when they occur, 
potential savings will be lost. The cost of 
measures such as electronic governors is so 
low (0.1 cents per kilowatt-hour) that it may be 
cost effective to install these even during the 
current surplus. 

The Council's estimates of potential regional 
energy savings from hydropower efficiency 
improvements also appear in Table 7-2. 
Energy classified as cost effective can be 
obtained when needed. Energy classified as 
promising requires further confirmation of 
availability or cost. Savings attributable to tur
bine runner replacement and installation of 
electronic governors are sufficiently well 
understood that these resources, totalling 
112 megawatts, have been included in the 
resource portfolio. The availability and cost of 
energy from the remaining measures, which 
constitute an additional 144 megawatts of 
promising energy, require further confirma
tion. Twenty-one megawatts of this promising 
resource from transformer replacement and 
generator rewind is conditional, because 
these measures are likely to be cost effective 
only if equipment replacement or upgrade 
is undertaken for reasons other than effi
::iency improvement. A supply curve of cost
effective hydropower efficiency improve
:nents is shown in Figure 7-2. 

Yydropower turbine runner replacement and 
:llectronic governors do not appear to be sub-
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Figure 7-2 
Availability and Cost of Hydropower Efficiency Improvements 

ject to institutional constraints preventing 
implementation, or to unacceptable environ
mental effects. 

Additional information about the cost and 
availability of hydropower system efficiency 
improvements will assist in developing future 
plans. Also needed are methods of control
ling the timing of the development of this 
resource , and ways of transferring the 
resource from utilities with surplus to utilities 
needing additional power. Development and 
demonstration of advanced measures, such 
as governors incorporating automatic index 
testing, may lead to further improvements in 
the efficiency of hydropower units. Actions to 
further confirm this resource and to facilitate 
its cost-effective development are included in 
the Action Plan. 

Thermal Plant 
Efficiency 
Improvements 
Upgrading the efficiency of existing thermal 
plants may reduce their operating costs and 
increase plant capacity and energy output. 

Major modifications-for example, the incor
poration of advanced design heat sources
are unlikely to be cost effective at present 
because of the relatively contemporary 
design of most of the region's thermal plants. 
However, component upgrades typical 
of industrial conservation efforts, such as 
variable-speed motor controllers, and effi
cient pumps, motors and lighting, may prove 
to be cost effective. 

The Council is not aware of any assessment 
of the regional potential for thermal plant 
upgrades. Because of the lack of information, 
the Council has not incorporated this 
resource into the resource portfolio. Actions 
to improve understanding of this resource are 
included in the Action Plan. Future revisions 
to this plan will incorporate this resource, if it 
is found to be cost effective. 

Better Use of the 
Hydropower System 
Electrical resources are planned, and long
term contracts are signed, on the basis of a 
defined minimum capability of the stream
flow and reservoir system - a standard 
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called "critical water." Critical water is the 
worst sequence of low water conditions 
encountered since recordkeeping began in 
1879. The average annual output of the 
hydropower system, however, exceeds 
energy from critical water by 33 percent, or 
approximately 4,100 megawatts - equal to 
the output of five nuclear plants and enough 
power to supply four cities the size of Seattle. 

The large amount of hydropower available in 
most years in excess of energy from critical 
water offers the Northwest a resource which 
could be put to better use than it has been 
previously. This "nonfirm energy" (so-called 
because it is not always available) was not 
included in the resource portfolio of the 1983 
plan. In this plan, the Council explores ways 
to turn this nonfirm energy into firm energy, 
and has determined that approximately 700 
megawatts of firm energy from this source 
would be cost effective. 

Current Uses of Nonfirm Energy 

Nonfirm energy is currently sold to direct ser
vice industries (mostly aluminum com
panies), the region's generating utilities, and 
Southwest utilities. The average prices for 
nonfirm transactions from November 1983 to 
February 1985 were approximately 1.0 cent 
per kilowatt-hour from Northwest utilities and 
1.3 cents per kilowatt-hour from Southwest 
utilities. Both the amount of energy and the 
low prices indicate the potential for significant 
economic benefits to the region if better strat
egies can be developed for using nonfirm 
energy. 

The current Bonneville intertie access policy 
has increased the average price of nonfirm 
energy. While this policy has helped the 
region secure a better price, the price the 
region now receives is still significantly less 
than the cost of new resources. Significant 
benefits to the region can be secured through 
strategies to make nonfirm energy more reli
able, so it can be used to serve new and 
existing firm loads (loads which have a long
term contractual right to service). These 
strategies appear to be much less costly than 
developing new resources. 
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Table 7-2 
Cost and Availability of Energy from Hydropower Efficiency Improvements 

ENERGY COST ENERGY (MWa) 
MEASURE cents/kWh Cost-effective Promising 

New Turbine Runners 1.1 85 0 

Electronic Governors 0.1 27 28 

Windage Loss Reduction 0.3 0 46 

Generator Rewinding 40 0 5 

Solid-state Excitors 4.3 0 9 

High-efficiency Transformers 13* 0 16 

Improved Gate Position Indicators 0.1 0 23 

Reduced Station Service Loads 1.0-3.1 * 0 17 

Total 

• Excludes conservation credit. 

Strategies to Back Up 
Nonfirm Power 

There are a number of strategies to back up 
the region's hydropower system and thereby 
achieve more economical use of nonfirm 
energy. These include the use of combustion 
turbines, the purchase of energy from Califor
nia and British Columbia on a short-term 
basis when needed, and load management. 
Load management involves a contractual 
right to reduce service in exchange for a rate 
reduction or other consideration. If the output 
of the hydropower system drops, the region 
could curtail an equivalent portion of load. 

Load management might allow the region to 
relax the critical water standard. This would 
mean planning for an increased amount of 
firm energy without developing back-up gen
eration. In many cases, the new standard 
would not require increased use of reservoirs 
or any other measures to reduce demand for 
electricity. However, the benefits of this strat
egy are very sensitive to the value imputed to 
loss of service if demand does need to be 
reduced. 

The Council has not completed sufficient 
studies to recommend any particular strat
egy at this time. In estimating the amount of 
cost-effective new firm energy that might be 
made available, the Council conservatively 
assumed the region would rely on a high-cost 
nonfirm strategy-the development of new 
combustion turbines. Some strategies 
should be achievable at less than the cost 
to construct and fuel new combustion tur
bines. Planning assumptions regarding com-
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bustion turbines are described in Volume II, 
Chapter 6. 

To estimate the amount of nonfirm hydro
power that could be backed up cost effec
tively by new combustion turbines, the Coun
cil used its system models to simulate the 
addition of new combustion turbines to the 
system. Each added increment of combus
tion turbine capacity must operate more 
often than the previous increment, since less 
nonfirm hydropower is available to displace 
operation of the combustion turbine. Each 
increment of nonfirm energy firmed by com
bustion turbines is therefore more expensive 
than the increment that preceded it. Combus
tion turbines capable of backing up about 
700 megawatts of nonfirm energy (about 825 
megawatts of capacity) were found to be 
more cost effective than new coal plants. 

Although combustion turbines, by them
selves, are an expensive source of electric 
power, the Council's studies show combus
tion turbines would only need to be operated 
about 20 percent of the time on average. The 
rest of the time, sufficient nonfirm hydro
power would be available to serve firm loads 
and to allow the combustion turbines to be 
shut down. 

Benefits of "Firming" 
Nonfirm Power 

Among the benefits expected from firming 
nonfirm power would be regional savings due 
to reduced need for new thermal plants. 
Using about 700 megawatts of combustion 
turbines rather than the same amount of coal 



plants, for example, could save the region 
approximately $175 million in present value 
costs. 

These strategies to use nonfirm power can 
also have a role in verifying unexpected load 
;irowth. Sudden upturns in load may or may 
not represent changes in long-term trends. 
Until it is clear that the upturn will persist, 
11eeting such new loads with combustion 
:urbines, for example, would be relatively 
;heap insurance against overbuilding 
~pital-intensive resources. For example, 
nstallation of combustion turbine capacity to 
neet a potential new load of 500 megawatts 
Nould cost about $260 million. In com
)arison, construction of new coal plants to 
neet this same load would cost about $1.6 
)illion. 2 

1he Council recognizes that several of the 
1onfirm strategies must overcome hurdles. 
=or example, it is unclear whether additional 
;ombustion turbines, constructed to back up 
1onfirm energy, could qualify for exemptions 
o the Powerplant and Industrial Fuel Use 
\ct. However, there is an established base of 
:ombustion turbine and combined-cycle 
>!ants in the region which already have such 
ixemptions. The Council estimates that 
tbout 615 megawatts of nonfirm power could 
,e backed up by increased reliance on exist-

UNCERTAINTY 

1. Exemption from Fuel Use Act for combus
tion turbines. 

2. Mismatch of water ownership and poten
tial need. 

3. Coordination agreement and treaty 
assume critical water. 

4. Limited flexibility in hydro system. 

5. Rate variability. 

6. Fuel availability. 

ing exempted combustion turbines and 
combined-cycle plants. 

Because the critical water standard is incor
porated in a number of existing contracts and 
agreements, as well as the Columbia River 
Treaty with Canada, formal departures from 
that standard would be very difficult to negoti
ate. Questions of discrepancy between 
ownership and need, described in Chapter 2, 
generally affect the nonfirm strategies, 
because most of the nonfirm energy is on the 
federal and public systems, while the need 
may occur earliest on the investor-owned util
ity systems. The existing combustion tur
bines are owned by investor-owned utilities. 

Another issue that arises when relying on 
strategies such as these, which have low 
fixed costs but potentially high operating 
costs, is rate variability. If no steps are taken 
to anticipate the variability, years of low rates 
could be punctuated by years with very high 
rates. Poor water conditions could force high
cost purchases or the extended operation of 
the combustion turbines. This effect can be 

Table 7-3 
Uncertainties in Nonfirm Strategies 

ACTIONS TAKEN 

Investigate legal requirements. 

No specific actions. 

No specific actions. 

No specific actions. 

No specific actions. 

No actions taken. 
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mitigated by using reserve accounts, which 
are built up during good years and drawn 
down during bad years, evening out the 
rate impact. Rates would be lower overall, 
since the nonfirm resource is more cost 
effective than alternative resources. This 
issue is addressed further in the Action Plan, 
Chapter 9. 

Other uncertainties are described in Table 
7-3. Because of the diversity of potential 
alternatives for improving the use of nonfirm 
hydropower, the Council believes it is likely 
that at least some alternatives will be feasi
ble. Hence, the Council considers this 
resource to be available for the resource 
portfolio. 

It is clear that the region has an opportunity to 
develop a low-cost and substantial resource 
in the form of better use of nonfirm energy. 
This resource is not needed immediately, 
and the region has several years to design 
and implement strategies. Actions to further 
confirm this resource and to facilitate its 
development when needed are included in 
the Action Plan. (See, also, Table 7-3.) 

COUNCIL CONCLUSIONS 

No exemptions granted on prospective 
basis. Reduced combustion turbine require
ments can be almost entirely met with grand
fathered plants: Action items to investigate 
out-of-region backup. 

Action Plan items to increase regional 
cooperation. 

Formal changes in critical water standard 
may be difficult. 

Action Plan items for BPA to investigate 
increased use of Canadian reservoirs; pro
posed amounts of combustion turbines cost 
effective even with current limitations. 

Reserve accounts can mitigate rate swings; 
left alone, rate variability could be used to 
dampen demand. 

Action Plan item to investigate possible 
limitations. 
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Geothermal 
No geothermal-electric power plants pres
ently operate in the Pacific Northwest. How
ever, the resource assessment prepared for 
Bonneville by the four Pacific Northwest 
states (The Four-State Study) indicates that 
approximately 4,400 megawatts of cost
effective electrical energy could potentially 
be obtained through development of regional 
geothermal resource areas. Estimated level
ized life cycle costs for this energy are as low 
as 3.4 cents per kilowatt-hour. 

Ninety-two resource areas thought capable 
of producing electric power were assessed in 
the Four-State Study. Ten of these have esti
mated costs less than 4.5 cents per kilowatt
hour when evaluated using the Council's 
financial assumptions. These ten sites are 
listed in Table 7-4. These ten sites could 
potentially support nearly 5,500 megawatts 
of installed capacity, producing about 4,400 
megawatts of energy. 

Because of the apparent magnitude and cost 
effectiveness of this resource, the Council 
considers this resource potential to be prom
ising. However, additional information regard
ing the character and extent of these areas is 
needed to permit this resource to be consid
ered as available for the resource portfolio. 
The Four-State Study identifies the explora
tion and testing required to confirm these 
geothermal resource sites: 
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"In general, the explorauon process 
for high temperature resources will 
proceed through four phases. Phase I 
includes literature searches, regional 
spring sampling and heat flow stud
ies, reconnaissance mapping, and 
regional geophysics. Much of the 
Phase I work has been completed 
for the high temperature sites in 
the region. Phase II consists of site
specific heat flow studies (including 
shallow temperature gradient drilling), 
water and soil chemistry, geologic 
mapping, and geophysics. A consid
erable amount of Phase II work has 
been completed at many sites, but 
exploration at most sites is not far 
advanced. Phase Ill includes hydro
logic modeling and intermediate 
depth drilling to further define the ther
mal anomaly identified in Phase II. 

Very little Phase Ill work has been 
completed in the Northwest. Phase IV 
consists of deep drilling, reservoir 
testing and evaluation, and quan
utative estimates of the reservoir. Only 
Raft River, Idaho, has progressed to 
Phase IV."3 

In addition to the geothermal exploration and 
testing described in the Four-State Study, 
additional assessment of environmental and 
institutional constraints to development at 
promising sites would likely be required. A 
geothermal resource research, development 
and demonstration agenda is needed, which 
identifies and schedules actions to confirm 
the resource. The Action Plan calls for devel
opment of methods for confirming this 
resource so that it can be available when 
needed. 

Hydroelectric 
Power 
Existing and assured Pacific Northwest 
hydropower projects provide approximately 
29,800 megawatts of firm capacity and about 
12,300 megawatts of firm energy. Most 
environmentally acceptable large-scale 
hydropower sites have been developed. 

Remaining potential includes adding genera
tion equipment to non-power water projects 
such as flood control and irrigation projects, 
and adding generating equipment to existing 
hydropower projects. There are also many 
sites with new small-scale development 
potential. 

New small hydropower development has 
attractive characteristics, including short 
construction lead time and small increments 
of capacity. However, development at some 
sites can create significant environmental 
problems, including impacts on resident and 
anadromous fish. 

The Council counted on 920 megawatts of 
firm energy from new hydropower in its 1983 
Power Plan. A reduced amount of 200 mega
watts is included in this plan, reflecting wide
spread concerns over the environmental 
impact of hydropower projects, especially the 
potential impact on fish and wildlife of proj
ects at newly developed sites. The 200 
megawatt figure was determined by remov
ing projects requiring development of pres
ently undeveloped sites from the 920 mega
watt potential included in the last plan, and by 
removing, to the category of existing 
resources, approximately 50 megawatts of 
hydropower that have come into service 

Table 7-4 
Promising Geothermal Resource Sites and Areas 

POTENTIAL POTENTIAL ESTIMATED 
CAPACITY• ENERGY• COST" 

(MW) (MWa) (cents/kWh) 

Cove and Crane Creek, Idaho 220 180 3.4 

Big Creek Hot Springs, Idaho 30 20 3.5 

Newberry Volcano, Oregon 1,950 1,560 3.8 

Wart Peak Caldera, Oregon 150 120 4.2 

Glass Buttes, Oregon 350 280 4.2 

Raft River Area, Idaho 15 12 4.3 

Cappy-Burn Butte, Oregon 470 380 4.3 

Mickey Hot Springs, Oregon 140 110 4.4 

Bearwallow Butte, Oregon 760 610 4.5 

Melvin-Three Creek Buttes, Oregon 1,380 1,100 4.5 

a From the Four-State Study. 

b Levelized life cycle costs estimated by the Council using capital and operating cost estimates from 
the Four-State Study and the financial assumptions of this plan. 



since the 1983 estimates. The Council 
judges this conservative approach to be 
acceptable at present, since sufficient time is 
available to further assess the hydropower 
resource before development of less desir
able resources would be required. These 200 
megawatts of available hydropower were 
considered as a single block of resource in 
preparing the resource portfolio. 

Because permits or licenses for many of the 
potential hydropower projects in the region 
are held by independent power developers, 
the Council assumed that this resource 
would be contracted to the region's utilities at 
their avoided cost of major new resources. 
Since the marginal new resource of this plan 
is new coal plants, the cost of new hydro
power was estimated to be 4.0 cents per 
kilowatt-hour, slightly less than the cost of 
new coal plants. 

The Council, the Corps of Engineers and 
Bonneville are developing the Pacific North
Nest Hydropower Data Base and Analysis 
System. This data base will contain cost and 
:>erformance information on all presently 
dentified Northwest hydropower sites, and 
Nill be fully operational in 1986. In addition, 
he Council and Bonneville are sponsoring 
he Pacific Northwest Hydropower Assess
nent Study to improve the ability to identify 
rnvironmentally acceptable hydropower 
)rojects. This study is also scheduled to be 
:omplete in 1986. Until the Hydropower Data 
3ase and the Hydropower Assessment 
,tudy are available, the Council will use the 
:onservative estimate of 200 megawatts of 
mergy potentially available from future 
1ydropower development. Future revisions to 
his plan will incorporate estimates of hydro
,ower availability based on these improved 
wentories and estimating tools. 

·he Council will continue to monitor develop-
1ent of hydropower in the region and will 
djust future estimates of the availability of 
1is resource accordingly. Actions calling for 
ompletion and maintenance of the Pacific 
lorthwest Hydropower Data Base and Anal
sis System, and the Pacific Northwest 
lydropower Assessment Study are included 
1 the Action Plan. 

Municipal Solid Waste 
The first regional project using municipal 
solid waste for fuel is the 15 megawatt 
Ogden-Martin (Trans-Energy) plant in 
Salem, Oregon. This project is currently 
planned to come into service in 1987. A small 
(less than 1 megawatt) unit in Coos County, 
Oregon, is scheduled to come into service in 
December 1986. Tacoma, Washington, is 
converting a retired steam plant into a 
cogeneration facility that will co-fire coal, 
wood residue and refuse-derived fuel pre
pared from municipal solid waste. By way of 
comparison, municipal solid waste projects 
potentially producing an aggregate of 70 
megawatts of energy were planned or under 
consideration at the time of the 1983 plan. 
Uncertain public acceptance and air pollution 
concerns pose the main obstacles to devel
opment of electric generation projects using 
municipal solid waste for fuel. 

The technology is well established for using 
municipal solid waste to fire steam-electric 
power plants. The energy costs for typical 
projects are estimated to range from 0.7 
cents to 10 cents per kilowatt-hour. Estimates 
prepared for the 1983 Power Plan indicated 
that municipal solid waste sufficient to sup
port 147 megawatts of electric energy pro
duction would be available in the region by 
1985. Regional waste availability was 
expected to increase to an amount capable 
of supporting 169 megawatts by the year 
2000. These still appear to represent the 
most current estimates of regional genera
tion potential. 

Plants burning municipal solid waste (MSW) 
offer an attractive alternative for the disposal 
of MSW. However, the potential impacts of 
these plants, including air pollution, truck traf
fic, noise and odor, must be carefully consid
ered during plant siting, design and operation 
to avoid unacceptable environmental 
impacts and to ensure public acceptance. 
Potential pollutants created by combustion of 
municipal solid waste include particulates, 
carbon monoxide, hydrocarbons, heavy met
als, dioxin, chlorides and fluorides. Dust and 
micro-organism release from fuel storage 
and handling systems can also occur. Con
ventional flue gas particulate removal tech
nologies may be used to control particulates 
and heavy metals. Carbon monoxide, hydro
carbons and dioxins can be controlled by 
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maintaining specific combustion conditions 
and by providing afterburners. Properly 
designed and operated municipal solid 
waste plants may offer improved control of 
pollutants, compared to other disposal 
alternatives. 

The more cost-effective projects would likely 
be located near metropolitan areas, because 
of the higher charge operators can assess for 
accepting waste (tipping fee), reduced waste 
transportation costs, and greater availability 
of waste, allowing larger, more cost-effective 
plants to be built. The tipping fee defrays 
expenses and therefore has a considerable 
impact on plant cost effectiveness. 

Although municipal solid waste generation is 
potentially cost effective, the Council does 
not plan for a major regional contribution from 
this resource because of issues regarding air 
quality, siting and general public acceptance. 
The Ogden-Martin plant is included in current 
estimates of available cogeneration poten
tial, although the plant has been redesigned 
as a stand-alone facility. The remaining 
municipal solid waste resource is considered 
promising. Should these issues be resolved 
satisfactorily, future revisions of this plan will 
include MSW. The Council will continue to 
monitor the development of MSW plants in 
the region and will adjust future revisions of 
the plan accordingly. 

Solar 
The high cost of solar-electrical generation 
technology precludes it from consideration 
as an available resource in this plan. The 
Council recognizes its large regional poten
tial, however. For example, southeastern 
Oregon and southwestern Idaho areas 
receive about 83 percent of the direct norn,al 
solar insolation received by Phoenix, Ari
zona. Areas west of the Cascades receive far 
less solar insolation; western Oregon, for 
example, receives only about 52 percent of 
the insolation received in Phoenix. 

Using cost and performance information 
supplied by the Oregon State Energy Office, 
the Council has prepared representative esti
mates of cost and perforn,ance for five prom
ising solar-electrical generating technolo
gies. These include a solar-thermal central 
receiver, a solar then11al Stirling dish, and 
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Figure 7-3 
Cost of Leading Solar Generating Technologies 

fixed , tracking and concentrating photo
voltaic stations. The costs represent present
day costs and do not reflect possible future 
cost reductions. The levelized energy costs 
of these technologies are compared to the 
cost of new coal plants in Figure 7-3. 

As is evident from Figure 7-3, solar-electrical 
technology is not yet cost-competitive with 
other resource alternatives for central-station 
electricity generation. 

Solar energy is renewable and has relatively 
benign environmental effects. Furthermore, 
many of the leading solar-electrical technolo
gies have desirable planning characteristics 
such as small module size and short lead 
time. These features would permit matching 
resource development to the rate of load 
growth. On the other hand, solar is an inter
mittent resource and is at its prime in areas of 
the region remote from mRjor load centers. 
Despite these problems, solar electricity 
generation may be highly desirable if costs 
can be reduced. Only the currently high cost 
of solar electricity generation keeps the 
Council from further considering this 
resource in this plan. 
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Reductions in costs for solar technologies 
are continuing, and the region needs to con
tinue monitoring further developments. Pho
tovoltaic devices, in particular, have experi
enced significant cost reduction . Cost 
estimates for photovoltaic systems appear
ing in the 1983 plan (adjusted to 1985 dollars) 
ranged from 85 to nearly 100 cents per 
kilowatt-hour. Current estimates range from a 
low of 14 cents per kilowatt-hour for con
centrating photovoltaic receivers to a high of 
38 cents per kilowatt-hour for fixed flat plate 
photovoltaic receivers. 

A solar resource research and development 
agenda would identify and sequence specific 
actions required to ensure the availability of 
this resource to the region if it becomes cost
competitive. Because this is an intermittent 
resource , the value of this power to the 
regional system must be determined. Plan
ning tools are needed to better assess the 
value of intermittent resources to the regional 
power system. Actions to support these 
needs are called for in the Action Plan. The 
Council will continue to monitor the develop
ment of solar conversion technologies. 

Wind 
Wind was not included as a cost-effective 
resource in the 1983 plan because of the 
uncertain cost and performance of wind tur
bines and the lack of information concerning 
Northwest wind resources. Since 1983, how
ever, the reliability and availability of wind 
turbines have been amply demonstrated, 
and identification and monitoring of potential 
sites in the Northwest have been continued. 
Wind is not included in this plan, primarily 
because of cost. 

Windpower has developed rapidly in Califor
nia since 1981 due to attractive state and 
federal income tax deferments and credits, 
abundant in-state investment capital, high 
avoided cost for power purchased under the 
Public Utility Regulatory Policies Act, and a 
favorable wind resource near load centers. It 
is estimated that, as of December 1985, 
approximately 13,000 turbines having an 
aggregate nameplate rating of about 1,100 
megawatts will have been installed in Califor
nia. This represents about 98 percent of 
installed U.S. wind capacity. It is not clear that 
this rate of development will continue with the 
pending expiration of federal energy tax 
credits. 

The California experience has stimulated the 
evolution of the wind turbine from a novel 
machine of questionable reliability to a fairly 
well-proven generation technology. A some
what unexpected development has been the 
evolution of the intermediate-scale machine 
(50 to 500 kilowatts) as the machine of prefer
ence. This contrasts with the utility-oriented 
research of the late 1970s, which focused on 
megawatt-scale machines. Although multi
megawatt, utility-operated machines may 
become common in the future, the present 
trend is to intermediate-scale machines 
developed in windpark settings by indepen
dent investor-operators. Windpower is now 
considered as a commercially available and 
demonstrated technology. 

A regional resource assessment sponsored 
by Bonneville and performed by Oregon 
State University (OSU) has identified 46 wind 
resource areas in and adjacent to the region 
having good potential. The Oregon State 
Department of Energy has estimated the 
number and cost of wind turbine generators 
that could be installed at the better areas and 



the resulting energy production. The Council 
has estimated the levelized energy costs of 
these areas to be as low as 5.5 cents per 
kilowatt-hour. These promising areas are 
listed in Table 7-5. These areas may be capa
ble of producing 2,800 to 6,300 megawatts of 
energy at costs no greater than 6.8 cents, 
150 percent of the 4.5 cent generating 
resource cost-effectiveness criterion. 

The estimated cost of wind energy from even 
the best areas indicates that wind is not pres
ently cost-competitive with new coal plants. 
Continuation of the cost reductions that have 
occurred in the wind generating equipment 
industry over the past several years may 
make this resource cost-competitive in the 
future. The resource potential is large. These 
projects would be highly modular and would 
likely have short development lead times. 
They would likely be environmentally accept
able if properly developed. On the other 
hand, the resource is intermittent and several 
of the areas receive their best winds in the 
spring, at the time of the hydropower surplus, 
when energy is least valuable. Many of the 
areas, especially the large Blackfoot area, 
are remote from load centers. The charac
teristics of many of these sites are not suffi
ciently well understood to consider the 
resource as confirmed. 

A wind resource research and development 
agenda is needed to better understand the 
characteristics of promising wind resource 
areas and to ensure that the resource can be 
developed if it becomes cost-competitive. 
Tools are needed to assess the value of inter
mittent resources to the regional power sys
tem. Development of siting and performance 
5tandards by state and local governments is 
,tlso desirable, to ensure environmentally 
:1cceptable wind resource development 
Nhen cost effective. The Action Plan calls for 
:1ctions to assess the regional wind resource, 
o monitor the development of wind conver
;ion technologies, and to facilitate the devel
)pment of wind when cost effective. 

Wood 
)ne utility-operated generation plant using 
vood residue (the 45 megawatt Kettle Falls 
3enerating Station) is currently operating in 
he region. In addition, the output of several 
,mall stand-alone wood-fired plants oper-
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Table 7-5 
Promising Wind Resource Areas 

POTENTIAL POTENTIAL ESTIMATED 
CAPACITY ENERGY COST 

(MW) (MWa) (cents/kWh) 

Columbia Hills East I, Washington 4-9 1-3 5.5 

Albion Butte, Idaho 23-52 7-17 5.6 

Rattlesnake Mountain, Washington 12-28 4-9 5.8 

Sieban I, Montana 76-170 23-51 6.4 

Bennett Peak, Idaho 3-6 1-2 6.4 

Goodnoe Hills, Washington 6-13 2-4 6.4 

Sevenmile Hill, Oregon 34-77 10-22 6.7 

Blackfoot Area I, Montana 9,700-21,800 2,800-6,200 6.7 

ated by small power producers is contracted 
to regional utilities. Many of the cogeneration 
projects operating in the region use wood as 
a fuel. 

Previous studies by the Council have esti
mated that the wood residue resources of the 
region (waste wood from logging and milling) 
are sufficient to support generation of about 
215 megawatts of energy, exclusive of exist
ing wood-fired projects. Previous studies by 
the Council have also indicated that both 
stand-alone and cogeneration plants fired by 
wood are cost effective. There is, however, 
considerable uncertainty regarding the cost 
and availability of this resource. This uncer
tainty is created by changing and competing 
uses of the resource (such as the use of 
wood for residential heating in recent years) 
and changing economics within the forest 
products and pulp and paper industries. 

Better definitions are needed of the cost and 
availability of this resource, and the factors 
that impact cost and availability over time. 
Bonneville, through the Pacific Northwest 
Regional Biomass Program, has contracted 
for studies to improve the understanding of 
the cost and availability of regional wood 
resources. The Action Plan calls for con
tinuation and refinement of such studies and 
of assessments of new technologies for 
using wood to generate electricity. 

Cogeneration 
Cogeneration is the simultaneous production 
of electricity and useful heat energy. The heat 

energy is typically used for industrial process 
or space heating applications. Cogeneration 
providing about 230 megawatts of capacity 
and 130 average megawatts of energy is cur
rently contracted to regional utilities. Addi
tional projects providing 80 megawatts of 
capacity and 60 megawatts of energy are 
scheduled to come into service by 1989. The 
Council included 500 megawatts of future 
cogeneration in the 1983 Power Plan. 

Using more recent assessments of the avail
ability of cogeneration, the Council con
cludes that approximately 320 megawatts of 
energy may be available to the region from 
future cogeneration development in high 
load growth cases. Because of the sensitivity 
of this resource to economic activity, lesser 
amounts of cogeneration will likely be avail
able under lower load growth conditions. For 
example, decline of the forest products 
industry, a major source of cogeneration 
opportunities, is foreseen under lower load 
growth cases. The Council currently consid
ers approximately 190 megawatts of energy 
to be available under medium levels of load 
growth and 130 megawatts to be available 
under low levels of load growth. 

Cogeneration is typically developed by inde
pendent power producers under the provi
sions of the Public Utility Regulatory Policies 
Act (PURPA). PURPA requires contracting 
utilities to pay for electricity produced by 
independent power producers at the avoided 
cost of new resources. Because the marginal 
resource of this plan is coal plants, cogenera
tion is considered to be available at 4.0 cents 
per kilowatt-hour, slightly less than the cost of 
new conventional coal resources. 
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Addition of power generating equipment to 
the Fast Flux Test Facility (FFTF) located on 
the Hanford Reservation in Washington 
would provide an additional 101 megawatts of 
capacity and 65 to 70 average megawatts 
of energy at a cost less than 4.5 cents per 
kilowatt-hour. Restrictions on the scheduling 
of the power plant addition give this resource 
some characteristics of a lost opportunity 
resource. 

The cost-effective cogeneration identified 
above includes only those cogeneration 
applications which could produce energy for 
less than 4.5 cents per kilowatt-hour. A much 
larger cogeneration potential, of 700 mega
watts or more, could be developed at some
what greater cost. It may be possible to 
reduce the cost of this resource through inno
vative financing mechanisms. For example, 
use of utility financing in lieu of typical indus
trial financing would lower the cost of capital 
for cogeneration. These methods would also 
alleviate the competition for internal com
pany capital that cogeneration projects often 
face. 

The cost and availability ofcogeneration may 
also be improved by development of 
advanced cogeneration concepts such as 
application-specific cogeneration package 
units for commercial and industrial pro
cesses and for climate control in buildings. 

Future assessments of cogeneration poten
tial should consider the effect of economic 
activity on cogeneration availability. These 
assessments should also consider the effect 
of utility financing of cogeneration equipment 
upon the availability of this resource. The 
Action Plan addresses these needs. 

Coal 
Coal is the resource that establishes the 
upper cost limit for resources included in the 
portfolio, as it would prove a plentiful and 
reliable source of energy if rapid regional 
growth exceeds the capability of other 
resources. 

The Pacific Northwest power system cur
rently includes 12 coal-fired units capable of 
providing about 2,480 megawatts of energy 
to the region. One additional unit, Colstrip 4 
at Colstrip, Montana, is scheduled to come 
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into service in 1986. The regional share of this 
unit will be about 370 megawatts of energy. 
As discussed later, additional coal-fired proj
ects have been proposed or licensed. 

Proven reserves of coal, far in excess of those 
required to meet electricity needs for the fore
seeable future, are available to the region. 
Coal resources capable of supporting a lim
ited expansion of generating capacity are 
found within the region, in Washington. Coal 
is also available from Northern Great Plains 
sources, including eastern Montana and 
Wyoming; and from Utah, Alberta, British 
Columbia and Alaska. Out-of-region coal 
resources could be used by generation 
plants located at the minemouth, with the 
electrical power transmitted into the region. 
Alternatively, out-of-region coal could be 
transported to power plants located nearer 
major load centers. Because of the uncer
tainties associated with the availability and 
cost of in-region coal, the cost of potential 
future coal plants is based on Northern Great 
Plains coal delivered by unit train to plant 
sites located in eastern Washington or 
Oregon. 

The direct-fired steam-electric power plant is 
the established technology for producing 
electricity from coal. Although direct-fired 
coal steam-electric plants are a mature tech
nology, enhancements in plant control, effi
ciency and reliability have improved the cost 
and performance of new plants compared 
with earlier designs. A range of unit sizes is 
available, allowing additions to be matched to 
load growth. Smaller plant sizes have some
what shorter construction lead times and 
greater reliability, but are generally more 
costly to build and operate than larger units. 

Advanced designs hold promise for more effi
cient and less polluting conversion of coal to 
energy. Fluidized bed plants operating at 
atmospheric pressure are commercially 
available and were considered in the devel
opment of this plan. Demonstration of plants 
using gasified coal is underway. Develop
ment and testing are underway for fluidized 
bed designs operating at elevated pressures 
(allowing more efficient operation than atmo
sphere pressure plants). Research is con
tinuing on magnetohydrodynamic tech
nology involving direct conversion of coal 
combustion energy to electricity. 

The Council, assisted by its Coal Options 
Task Force, assembled cost and perform
ance characteristics for representative plants 
of each commercially available design. 
These included a large conventional plant, 
consisting of two units of 603 megawatts of 
capacity each; an intermediate size conven
tional plant, consisting of two units of 250 
megawatts each; and a small atmospheric 
fluidized bed combustion (AFBC) plant con
sisting of a single 110 megawatt unit. Charac
teristics of these plants are described in 
detail in Chapter 6 of Volume II, and are 
summarized in Table 7-6. The AFBC plant 
was found not to be cost-competitive at this 
time, and was not considered in the resource 
portfolio. The two conventional plants were 
further tested using the system analysis 
models. Although preliminary estimates of 
levelized cost for the smaller plant were 
greater than the cost of the larger plant, its 
shorter lead time and smaller plant size 
might have made it more cost effective than 
the larger plant. This was not found to be the 
case. Thus, the 603 megawatt large plant 
was used when developing the resource 
portfolio. 

Three sites within or adjacent to the region 
are either currently licensed for construction 
of new coal plants or appear readily capable 
of being licensed. Two additional sites have 
been proposed for development by prospec
tive sponsors. These sites and their associ
ated development capabilities are shown in 
Table 7-7. 

The Council, after reviewing the status of 
potential coal sites, concluded that sites in an 
essentially fully licensed condition are avail
able to support approximately 1,350 mega
watts of new coal-fired generating capacity. 
This amount of capacity would be capable of 
producing about 950 megawatts of energy 
that could be made available to the region. 
These sites could be developed for approx
imately $1,216 per kilowatt of capacity (Table 
7-6). 

The Council also concluded that currently 
identified sites in partially licensed condition 
are available to support approximately 2,700 
megawatts of new coal-fired generating 
capacity. These sites would be capable of 
producing about 2,025 megawatts of energy 
for the region. They could be developed at 
the full cost of new coal, approximately 
$1,255 per kilowatt of capacity (Table 7-6). 



Table 7-6 
Key Characteristics of Generic Coal Projects 

DIRECT-FIRED DIRECT-FIRED 
STEAM ELECTRIC STEAM ELECTRIC 

Size Two 603 MW Units Two 250 MW Units 

Time to Optiona 48mos 48 mos 

Time to Build 72 mosb 60 mosb 

Cost to Optiona,c 39 $/kW 55 $/kW 

Cost to Buildc 1,216 $/kW 1,717 $/kW 

Energy Capability 452 megawatts 193 megawatts 

Levelized Cost 4.2 cents/kWh 5.0 cents/kWh 

ATMOSPHERIC 
FLUIDIZED BED 
COMBUSTION 

STEAM ELECTRIC 

One 110 MW Unit 

48mos 

72 mos 

38 $/kW 

1,793$/kW 

83 megawatts 

5.4 cents/kWh 
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Additional coal development, if required in 
the higher growth cases, would have to be 
located at new sites such as the proposed 
Thousand Springs site in northern Nevada. 
Development at these sites is assumed to be 
at the full cost of new coal ($1,255 per kilo
watt). Actual development costs at presently 
unlicensed sites are less certain than esti
mated costs for fully or partially licensed 
sites. 

a License and site acquisition. The option process can be further extended to include preliminary 
engineering design. This will result in somewhat greater optioning time and cost but reduced 
construction time and cost. 

Because coal will likely remain the marginal 
resource in the resource portfolio for the next 
several years, it is important that the cost and 
availability of coal, availability of sites and 
cost and performance of conventional and 
advanced technologies continue to be 
monitored. Such monitoring is called for in 
the Action Plan. 

b To first unit on line; second will lag by 12 months or more. 

c "Overnight" capital costs (not including interest or escalation costs incurred during construction). 

Table 7-7 
Potential Sites for New Coal Plants in the Pacific Northwest 

POTENTIAL 
CAPACITY 

SITE LOCATION (MW) 

Boardman Boardman, Oregon 2,700 

Creston Creston, Washington 1,016 

Salem Great Falls, Montana 330 

Wyodak Gillette, Wyoming 332 

Thousand Springs Thousand Springs, Nevada 2,500 

POTENTIAL 
ENERGY 

(MWa) COMMENTS 

2,025 One unit (Boardman) exists at this site. The site is licensed for two 
additional units of 1,350 (maximum) MW capacity each, to be com
pleted by 1991 and 1993 respectively. The Site Certificate would 
have to be changed to allow more than two additional units, and to 
extend the construction completion date to a time more consistent 
with likely regional need. New plants at this site are considered as 
partially licensed in this plan. 

760 Originally licensed for four units of 508 MW capacity each. Because 
Units 3 and 4 will likely be prohibited by redesignation of Spokane 
Indian Reservation to PSD Class I, only Units 1 and 2 are considered 
as fully licensed in this plan. Licenses and permits are being 
maintained. 

255 All output potentially available to the region via Montana Power Com
pany. The license application for this site is inactive. 

250 One unit (Wyodak I) exists at this site and a license was obtained for 
a second unit. Not all of the second unit's output would be available to 
the region because of Wyoming policy encouraging all units to pro
vide some in-state service. The Prevention of Significant Deteriora
tion permit for the second unit has been allowed to elapse. The air 
quality increment for the PSD permit remains available. 

1 , 725 A project proposed to be jointly developed by Sierra Pacific 
Resources and several non-utility investors. Output could be sold to 
utilities throughout the West. Application for regulatory permits has 
commenced. 
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WNP-1 and WNP-3 
Three nuclear power plants of 2,980 mega
watts aggregate installed capacity presently 
operate in the region. The annual energy 
production of these plants is approximately 
1,930 megawatts. Five years ago, eight addi
tional nuclear plants were in various stages of 
planning or construction. At present, all have 
been terminated with the exception of Wash
ington Public Power Supply System Nuclear 
Projects 1 and 3 (WNP-1 and WNP-3). 

WNP-1 is located at the Hanford Nuclear 
Reservation, and its construction is 63 per
cent complete; WNP-3 at Satsop, Wash
ington, is 76 percent complete.4 Construc
tion at both plants is currently suspended. 
Combined, these two plants represent 
approximately 1,600 megawatts that may be 
available to meet the region's future energy 
needs. The Council has completed a 
detailed analysis, summarized here, of the 
cost of the two plants and the legal, financial, 
and regulatory issues that may affect their 
preservation and construction. Extensive 
supporting material for this analysis can be 
found in Volume II, Chapters 6 and 8. 

The 1983 Power Plan included WNP-1 and 
WNP-3 as part of the region's existing 
resources and resources under construction, 
because the Council assumed the projects 
would be completed as then scheduled-in 
1991 and 1986, respectively. Also, Bonneville 
had acquired the public share of the plants 
prior to the Northwest Power Act. Although 
no special cost-effectiveness assessment 
was performed, comparisons of the levelized 
costs of these projects with the cost of other 
resources indicated the projects would be 
cost effective. 

Events since adoption of the 1983 Power 
Plan have altered the status and the potential 
cost effectiveness of WNP-1 and WNP-3. 
Construction has been suspended indefi
nitely, based upon the findings of a Bon
neville study completed in November 1984. 
Because construction is suspended indefi
nitely, and because significant barriers affect 
the ability to preserve and eventually con
struct these plants, they have been removed 
from the resource portfolio and are consid
ered by the Council to be potential resource 
options. 
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It was necessary to reassess these projects 
for the 1986 Power Plan to determine the 
costs and likelihood of preserving, financing 
and completing them. The Council found that 
these plants could likely be physically pre
served so that completion could be deferred 
until the end of the planning period. The 
Council found these plants to be more cost 
effective to complete than several resources 
included in the portfolio. The Council also 
determined that the expected present value 
benefit to the region of preserving these 
plants is $630 million more than if the plants 
were terminated. However, this value can 
only be achieved if the plants can be pre
served for a period of up to 15 years. Further
more, the plants have this expected value 
only if restart of construction is not fixed, but 
is allowed to "float" such that construction is 
resumed only when a need for the output of 
the plants has been established. Moreover, 
the expected value of $630 million is sen
sitive to the assumed performance of the 
plants, the amount of money spent on preser
vation, future regional electric loads, and the 
cost, performance and availability of compet
ing resources. The Council has therefore 
concluded that: 

• The plants should continue to be pre
served for possible future regional need. 

• Actions are needed to resolve barriers to 
preservation and completion of the plants. 

• Preservation planning should assume a 
floating restart. 

• Preservation should be planned for a mini
mum of ten, and preferably 15 years. 

• Preservation cost should be reduced to the 
minimum level consistent with the forego
ing preservation objectives. 

• The cost effectiveness of these projects 
to the region should periodically be 
reassessed. 

• Factors significantly influencing the value 
of these projects to the region should be 
monitored and adjusted as necessary in 
future reassessments of the cost effective
ness of these projects. 

WNP-1 and WNP-3 Planning 
Assumptions 

The Council's analysis of WNP-1 and WNP-3 
commenced with the development of plan
ning assumptions regarding the two projects. 
The Council, in cooperation with the Supply 
System, assembled cost and performance 
information for WNP-1 and WNP-3. This 
information was reviewed by the Council and 
also received extensive public review during 
the development of the planning assump
tions for the two projects. Key planning 
assumptions for WNP-1 and 3 are summa
rized in Table 7-8. More detailed discussion 
of these assumptions is provided in Volume 
11, Chapter 6. 

Table 7-8 
Key Characteristics of WNP-1 and WNP-3 

Capacity 

Availability 

Energy Capability 

Shelf Life 

Option Cost 

Preservation Cost 

Cost to Complete Construction 

Construction Period 

Financial Risk Premium 

Operating Life 

WNP-1 

1,250 megawatts 

65 percent 

813 megawatts 

15 years (minimum) 

$8 million 

$12 million/year 

$1,415 million* 

63 months* 

1 percent 

40 years 

* Includes remobilization and balance of construction to complete. 

WNP-3 

1 ,240 megawatts 

65 percent 

806 megawatts 

15 years (minimum) 

$21 million 

$12 million/year 

$1,344 million* 

63 months* 

1 percent 

40 years 



The Council's analysis of cost effectiveness 
is based on the Washington Public Power 
Supply System's cost estimates to complete 
each of the two plants ($1.4 billion for WNP-1 
and $1.3 billion forWNP-3, exclusive of esca
lation and interest during construction), plus 
minimum preservation costs of $12 million 
per year per plant. To date, $3.99 billion has 
been spent on these projects. These, how
ever, are sunk costs. Because sunk costs are 
not subject to future decisions, they are not 
included in this analysis. 

Next, the Council examined uncertainties 
that might impact the ability to preserve and 
to complete the projects, if they are needed 
by the region. This assessment also received 
extensive public review. The principal uncer
tainties considered by the Council, and the 
Council's conclusions regarding these, are 
summarized in Table 7-9. 

UNCERTAINTY 

Preservation Financing: Because many 
of the utilities presently sponsoring the pro
jects may not need the capability of the 
projects, it is possible that preservation 
funds may not continue to be available. 

Construction Financing: Because of cur
rent litigation, it would currently be difficult 
to finance these projects using conven
tional bond financing. An interest premium 
due to risk perception may remain follow
ing settlement of litigation. 

Physical Preservation: Prolonged sus
pension of construction could result in 
unacceptable deterioration of structures 
and equipment. 

Maintenance of Site Certification Agree
ment: The National Pollutant Discharge 
Elimination System (NPDES) permit for 
WNP-3 could be challenged by a compet
ing beneficial use. 

Claims against WNP-1 or WNP-3 Assets 
by WNP-4/5 Bondholders: Successful 
prosecution of claims by bondholders of 
WNP-4 and WNP-5 could result in their 
reaching other assets of the Supply Sys
tem, including WNP-1 and WNP-3. 

Table 7-9 
WNP-1 and WNP-3 Uncertainties 

ACTIONS TAKEN 

Bonneville is supporting preservation of 
WNP-3 through rates. Preservation of 
WNP-1 is funded through reinvested con
struction bonds. 

BPA has negotiated an out-of-court settle
ment of IOU suits regarding WNP-3 con
struction suspension in which BPA 
proposes to acquire the IOU share of 
WNP-3. A settlement master has been 
appointed for WNP-4/5 litigation. 

Preservation programs are in place at both 
WNP-1 and WNP-3 . 

No evidence of a potentially competing 
use. 

A settlement master has been appointed 
for litigation in process. 
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COUNCIL CONCLUSIONS 

There is an unacceptable probability that 
preservation funding may not continue to 
be available. To ensure continued preser
vation of the projects, equitable methods of 
allocating costs in proportion to need 
should be investigated. 

Because conventional financing to com
plete the projects is precluded by unsettled 
litigation, the projects are not considered 
as secured options. A risk perception pre
mium estimated to be 1 % will likely remain 
after litigation is resolved. 

The projects can likely be maintained such 
that completion of the plants can be defer
red until the end of the planning period. 

There is an acceptable probability that the 
WNP-2 NPDES permit can be renewed. 

Unsettled litigation precludes conventional 
financing of WNP-1 and WNP-3. Because 
the cost of successful claims would be 
borne by the region whether or not WNP-1 
or WNP-3 were completed , these costs 
would be sunk and would not affect the 
cost-to-complete of WNP-1 or WNP-3. 

(table continued on next page) 
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UNCERTAINTY 

NRC Construction Permit and Operat
ing License: Loss of the Nuclear Reg
ulatory Commission construction permits 
or inability to obtain NRC operating 
licenses would preclude completion and 
operation of the plants. 

More Stringent Seismic Design Criteria 
for WNP-3: Hypothesized aseismic sub
duction of the Juan de Fuca oceanic plate 
has raised the possibility that the design
basis seismic event for WNP-3 may not be 
adequate. 

Continued Availability of Nuclear Com
ponents: The hiatus in U.S. nuclear con
struction could jeopardize completion of 
the projects through lack of design-specific 
equipment and materials. 

Technical Continuity: Long-term suspen
sion of construction may result in loss of 
technical continuity, increasing eventual 
costs-to-complete. 

Costs of Shared Assets: WNP-4/5 bond
holders argue the full costs of the shared 
services and facilities should be assumed 
by WNP-1 and WNP-3. If successful, this 
could result in additional costs for WNP-1 
and WNP-3. 

Operating Availability: The plants, 
though completed, might not operate as 
designed over the assumed operating life. 

Three of the uncertainties are particularly sig
nificant: 1) the continued ability to fund pres
ervation; 2) the ability to finance completion 
of the plants when needed; and 3) the ability 
to physically preserve the projects for an 
extended period. 

Preservation funding: The first, and most 
immediately significant, uncertainty is the 
continued availability of preservation funding. 
This uncertainty largely results from the 
incongruence of project ownership and likely 
need for power. Public utilities (Bonneville 
preference customers) own all of WNP-1 and 
70 percent of WNP-3. Under the terms of a 
September 1985 settlement, Bonneville has 
the contractual right to acquire the capability 
of the 30 percent share of WNP-3 held by four 
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Table 7-9 (continued) 

ACTIONS TAKEN 

Construction permits are being main
tained. WPPSS has reviewed the preserva
tion program with NRC. WPPSS and NRC 
are applying a readiness review to work 
completed to date. Likely backfits are 
included in the estimated costs-to
complete. 

A program to assess the aseismic hypoth
esis has been implemented by WPPSS. 

The bulk of equipment has been procured. 
The large inventory of U.S. commercial 
and military nuclear plants plus foreign 
plants will provide a continuing market for 
equipment. 

An objective of the preservation program is 
to provide adequate documentation of the 
projects. The readiness review program 
and on-going licensing and engineering 
will further maintain technical continuity. 

A settlement master has been appointed 
for litigation in progress. 

No specific actions. 

investor-owned utilities and to assume 100 
percent of the preservation costs of this proj
ect. This acquisition would have to be in 
accordance with the provisions of section 
6(c) of the Northwest Power Act. 

In contrast with the predominantly preference 
customer ownership of the two projects, the 
Council's analysis indicates that power from 
these plants would probably not be needed 
to serve public agency loads over the 20-year 
planning period. On the other hand, WNP-1 
or WNP-3 would be cost-effective resources 
to meet investor-owned utility loads as early 
as 1995 if high load growth occurs. 

If investor-owned utilities do not put addi
tional loads on Bonneville, it is not clear how 

COUNCIL CONCLUSIONS 

There is an acceptable probability that the 
construction permits can be maintained 
and the operating licenses can be obtained 
when needed. 

Finding of aseismic subduction would not 
likely preclude operation of WNP-3. The 
additional costs to comply with increased 
seismic design criteria are unknown. 

There is an acceptable probability that 
equipment and materials will remain 
available. 

Current and planned preservation pro
grams are likely to ensure adequate tech
nical continuity. 

Successful claims by WNP-4/5 bond
holders, regarding assets shared with 
WNP-1 or WNP-3, would be sunk costs to 
the region and would not impact the costs 
to complete WNP-1 or WNP-3. 

The cost-effectiveness of the plants is very 
sensitive to plant operating availability. The 
Council will monitor the performance of 
designs similar to WNP-1 and WNP-3 and 
revise future estimates of availability, 
appropriately. 

long Bonneville and its current customers will 
be willing to pay their portion of preservation 
costs. During review of this plan, several 
Bonneville preference customers stated that 
they are unwilling to pay indefinitely for the 
preservation of resources they are likely 
never to need. Unless a policy can be estab
lished to allocate the preservation costs of 
WNP-1 and WNP-3 equitably to those likely 
to need them, it may be politically difficult to 
continue to fund preservation. 

Construction financing: The second signif
icant uncertainty is the ability to finance com
pletion of the two plants. Litigation regarding 
the terminated WNP-4/5 projects could pos
sibly affect WNP-1 and WNP-3 assets, and 
therefore the risk associated with bonds 



issued to complete these projects. This risk 
could impair the availability and the cost of 
bonds needed to complete the plants. 

The uncertainties surrounding the plants 
make it difficult at this time to secure conven
tional bond financing for completion of the 
two plants. Completion could be financed 
directly from rates. However, it is unlikely that 
Bonneville customers would agree to the 
resulting rate increase unless methods were 
established for allocating these costs to cus
tomers needing the projects. 

The WNP-3 settlement and appointment of a 
settlement master for WNP-4/5 litigation 
have, in recent months, provided evidence of 
some progress on resolving barriers to finan
cing construction of the projects. With the 
WNP-3 settlement and appointment of a 
WNP-4/5 settlement master, the barriers to 
financing completion are arguably not as sig
nificant as observed during development of 
this plan. On the other hand, impediments to 
continued funding of preservation appear to 
be even more significant than when first 
observed during development of this plan. 
This has occurred because of the significant 
discrepancy between ownership and pro
spective need, and resulting concern regard
ing the cost of preservation among many of 
the publicly-owned utility sponsors of the 
projects. 

Physical preservation: Finally, prolonged 
suspension of construction could result in 
Jnacceptable deterioration of structures and 
3quipment. 

fhe current WNP-1 and WNP-3 preservation 
)rograms were established to preserve the 
)!ants for a relatively brief period. These pro
~rams appear to be generally adequate to 
msure long-term preservation, although sev
?ral problems remain to be resolved. These 
nclude the adequacy of the temporary roof of 
he WNP-3 reactor building and the need to 
Jrotect exposed reinforcing steel from exces
;ive corrosion. The current situation is 
1cceptable for the near term, and there is 
ime to resolve these problems. 

~n assessment of the ability to preserve inac
ive equipment and structures indicates that, 
vith proper controls, long-term preservation 
1f equipment and structures is possible. The 
;ouncil has therefore concluded that the 
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Figure 7-4 
Value of WNP-1 and WNP-3 Restart, Termination and Preservation 

projects can likely be physically preserved for 
a minimum period of 15 years. This would 
allow completion of the plants to be deferred, 
if necessary, through the 20-year planning 
period. 

Alternatives for WNP-1 and 3 

There appear to be three basic alternatives 
available to the region for these two plants: 1) 
The plants could be terminated; 2) they can 
be preserved in the event that they are 
needed to meet regional energy needs; or 3) 
the region could attempt to restart the plants 
immediately. Figure 7-4 shows the results 
of the Council's analysis of these three 
alternatives. 

The Council used the termination of WNP-1 
and WNP-3 as the base alternative and 
assumed that, if needed, other resources 
would be built to meet regional energy loads. 
The Council compared this alternative to a 
situation where the plants could be preserved 
for 15 years with construction commencing, 
when needed , any time during that period. 
This alternative has an expected present 
value benefit of $630 million compared to the 
termination alternative. s Approximately $440 

million of this $630 million could be secured 
by the region if one plant is maintained as an 
option, and is available for completion for a 
period of 15 years, and the second plant is 
terminated immediately. 

The Council also analyzed an alternative 
where construction of one plant was resumed 
in 1986. Under this alternative, there are a 
large number of possible load cases where 
the plant is surplus to the region 's needs for 
all or part of the 20-year planning period. 
When surplus, the output of the plant is sold 
outside the region . The present value cost of 
immediately restarting one plant, across all 
load cases, is $5 million. This result is very 
sensitive to the price of the sales of power 
outside the region. The alternative of immedi
ately restarting both plants was not analyzed; 
however, this alternative would be even more 
costly to the region than restart of a single 
unit. 

Based on the Council's analysis, the decision 
with the greatest expected value benefit for 
the region is to continue to preserve the two 
plants. 
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Preservation Planning 

Having established the value of the funda
mental alternatives for WNP-1 and WNP-3-
termination, preservation and immediate 
restart-and having concluded that con
tinued preservation of the two projects offers 
the greatest expected value to the region, 
the Council next examined preservation 
alternatives. 

Preservation planning could either be based 
upon forced restart or a floating restart. 
Forced restart would involve establishment of 
a scheduled date for restart of construction. 
Preservation would be planned with the 
objective of restarting at that date. In contrast, 
floating restart would involve indefinite defer
ral of the restart of construction until a need 
for the output of the plants had been 
established. 

To determine the preferred approach to pres
ervation planning, the Council assessed a 
series of preservation cases involving alter
native forced restart dates for one plant. 

The results of this analysis are illustrated in 
Figure 7-5. The expected value of forced 
restart rises to about $100 million for a 1989 
restart and is relatively constant through a 
1996 restart, thereafter decreasing rapidly to 
a negative value. In contrast, the expected 
value of floating restart for one plant ( assum
ing the plant can be preserved up to 15 years) 
is much greater at $440 million. 

The Council therefore concludes that preser
vation planning should be based on restart
ing construction only when need is evident 
for the output of the projects. 

Next, the Council examined the effect of 
preservation shelf life on expected value, with 
the objective of determining the minimum 
preservation capability that preservation 
planning should strive for. 

The Council compared the value of the two 
plants, assuming they can be preserved for 
various lengths of time, to situations where 
the plants were not available and the region 
had to turn to more expensive resources in 
the higher load cases. Three preservation 
capabilities were considered : the ability to 
preserve for a maximum of 15, ten and five 
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,ears. Figure 7-6 shows the expected pres
mt value benefits of three preservation 
:ases. 

·he Council used a 15-year preservation 
ieriod as the upper limit for its analysis, 
Iecause this period plus a five-year con
,truction period would put the two plants at 
1e end of the 20-year planning horizon of the 
986 Power Plan. In this alternative, the 
:ouncil assumed that both plants could be 
1eld for up to 15 years, after which they would 
,e lost to the region if not previously built. In 
>wer load growth cases the two plants are 
ot needed during the next 20 years. The 
3gion would pay the preservation costs for 
5 years and then the plants would be termi
ated, resulting in net negative value. How
ver, in higher load growth cases where the 
vo plants are needed to meet regional load, 
1e costs of preserving, completing and oper
ting the nuclear plants are substantially less 
1an the alternative of building and operating 
ew coal plants. This situation provides the 
igion with a significant positive value . 
cross all load cases, the ability to resume 
)nstruction of both of the plants during the 
ext 15 years would result in an expected 
resent value for the region of $630 million. 

The Council also looked at shorter preserva
tion periods . The ten -year preservation 
assumed that if construction did not com
mence within ten years the two plants would 
be lost . In this case there were fewer 
instances where the plants were needed 
before the end of the ten years , and they 
therefore provided less value. The ability to 
preserve the plants for ten years has a pres
ent value benefit to the region of $570 million. 

The Council found that even a five-year pres
ervation period would provide a present value 
benefit to the region of $330 million. In this 
case the Council assumed that the two plants 
could only be held until 1990 before the 
plants would be lost. Using this assumption, 
the plants would only be needed in the high
est load growth cases. Again, because they 
are significantly less expensive than new 
coal plants, the two plants provide significant 
value to the region. 

Based on this analysis, the Council con
cluded that preservation planning should be 
based upon a minimum preservation period 
of ten years, and preferably 15 years. 

Finally, the Council examined the effect of 
preservation costs on the expected value of 

WNP-1 and WNP-3. In assessing the effect of 
preservation costs on the expected value, it is 
important to understand that $630 million is 
the expected value of a large number of pos
sible future load growth cases tested using 
the Council's Decision Model. There is not 
necessarily any particular outcome having a 
value of $630 million; the $630 million is the 
average of a large number of outcomes, 
ranging from losses of as much as $1.5 billion 
to gains of $2.7 billion. The actual distribu
tion, shown in Figure 7-7, is bimodal. Cases 
where the plants are needed during the plan
ning period result in high value outcomes, 
clustering about $1 .5 billion. Conversely, load 
growth cases where the plants are not 
needed produce loss outcomes, clustering 
about $300 million. The average of these 
outcomes produces the expected value of 
$630 million. 

The downside risk to preservation (i .e. , the 
loss outcomes) are largely attributable to 
preservation costs.6 If preservation were free, 
nearly all outcomes would be positive, pro
ducing a much higher expected value. To test 
the effect of preservation costs on the 
expected value of the plants, the Council 
looked at two alternative preservation pro
grams. One was $24 million per year per 
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plant, twice as expensive as the base case 
minimum level of preservation. The other 
alternative was half as expensive, $6 million 
per year per plant. The results are shown in 
Figure 7-8. 

As indicated in Figure 7-8, doubling of preser
vation costs will reduce the expected value of 
the two projects from $630 million to $390 
million. Halving of preservation costs, on the 
other hand, will increase expected value to 
$750 million. 

The Council therefore concludes that preser
vation costs should be minimized, consistent 
with the objective of maintaining adequate 
physical preservation and project continuity 
for an indefinite period of up to ten and prefer
ably 15 years. 

Additional Uncertainties 

The analyses described above are based on 
the Council's judgment of the best available 
information on the cost, financing and oper
ating assumptions for WNP-1 and WNP-3. If 
the plants do not operate as long or as well , if 
financing changes, or if future loads drop (for 
instance, if a significant portion of the direct 
service industries leave the region), the value 
of preserving the plants would be reduced. 
On the other hand, if the plants perform bet
ter, or if the cost of alternative resources is 
greater than currently expected, the value of 
preserving the plants increases. 

The Council tested the sensitivity of the net 
present value of WNP-1 and WNP-3 to plan
ning assumptions that appear to be particu
larly uncertain. A number of these sensitivity 
analyses were performed, as described in 
Chapter 8 of Volume II . The results of these 
analyses, which test effects of operating 
availability, plant life, capital cost, cost of 
competing resources, and loss of direct ser
vice industry load, are summarized here. 

Plant availability: Figure 7-9 illustrates the 
present value of preserving WNP-1 and 
WNP-3 , and constructing them when 
needed, under several different planning 
assumptions, in comparison to alternative 
resource strategies. The net present value of 
WNP-1 and WNP-3 under base case 
assumptions is depicted by the left-hand bar 
of Figure 7-9. As discussed earlier in this 
section, this value is estimated to be $630 
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million. The next two bars illustrate the sen
sitivity of present value to the plants' availabil
ity for operation, once they are constructed. 
Operating commercial nuclear plants have 
experienced a wide variation in availability, 
creating considerable uncertainty as to the 
probable future availability of any given plant. 
The Council chose an equivalent availability 
of 65 percent as a base case assumption for 
WNP-1 and WNP-3. To test the effect of pos
sible variations in availability, the Council 
examined the effect of 55 percent and 75 
percent availability on the present value of 
the plants. The effects are significant. If the 
plants perform at 55 percent availability over 
their operating life, their present value 
decreases to a negative $110 million. If the 
plants perform better than expected, and are 
able to maintain an availability of 75 percent, 
their present value nearly doubles, to $1.25 
billion. 

Operating life: The potential operating life of 
a commercial nuclear plant is also uncertain. 
While the plants are designed for a 40-year 
lifetime, it is possible that the plants may not 
be capable of operating for this entire period. 
Conversely, research into plant life extension 
is underway that might lead to lifetimes in 1 

excess of 40 years. To test the effect of possi
ble variations in plant lifetime, the Council 
examined the effect of 30-year and SO-year 
operating lives on the present value of the 
plants. The effects are moderate. As shown 
in the fourth and fifth bars of Figure 7-9, 30-
year life reduces the net present value to 
$260 million, and a SO-year life increases the 
net present value to $910 million. 
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Costto complete: Capital cost estimates for 
commercial nuclear plants have also been 
highly uncertain in the past. Consequently, 
the Council examined the sensitivity of the 
present value of the plants to a possible 25 
percent increase in their capital cost to com
plete. The sixth bar of Figure 7-9 shows that 
this increase reduces the net present value of 
the plants to $220 million, approximately 
one-third of the base case value. However, it 
is also possible that the costs of other, com
peting resources might be greater than cur
rently estimated . Therefore, the Council 
examined the effect of a 25 percent increase 
in the construction and operating costs of 
new coal plants. The present value of WNP-1 
and WNP-3 more than doubles, to $1.49 
billion, as shown by the seventh bar of 
Figure 7-9. 

Direct service industry load: Next, the 
Council tested the effect of uncertainties in 
jirect service industry (DSI) load. The alumi-
1um industry, comprising most of the direct 
3ervice industry load, uses large amounts of 
:llectricity. Uncertainties in the industry's 
:llectrical needs must be taken into account 
n long-range resource planning. However, 
he long-term economic viability of the North-

west aluminum industry is not clear, and at 
this time it is not known under what condi
tions the direct service industry contracts will 
be renewed when they expire in 2001. 

To analyze greater uncertainties in future DSI 
loads, it was necessary to run special stud
ies. These studies, shown in Figure 7-9, 
assessed the impact of major changes in the 
long-term viability of DSI load. The results of 
this analysis are highly significant. As illus
trated in the eighth bar of Figure 7-9, preser
vation and completion when needed of 
WNP-1 and WNP-3, followed by loss of the 
DSI load, has a present value cost to the 
region of $1.26 billion. This was estimated by 
comparing a resource strategy relying on 
WNP-1 and 3 with a strategy that anticipated 
the reduction in DSI loads and used short
term power purchases until regional loads 
decreased. 

Finally, the Council examined the effect of 
100 percent retention of direct service indus
try load on the value of WNP-1 and WNP-3. 
As illustrated in the right-hand bar of Figure 
7-9, the present value of these plants 
increases to $880 million, if all direct industry 
loads continue beyond 2001. 

The estimated present value of WNP-1 and 
WNP-3 could be affected significantly by 
changes in some essential planning 
assumptions. Therefore , factors affecting 
these uncertain assumptions must be 
monitored closely. Actions taken with respect 
to these plants should be reexamined if there 
is evidence that the base case planning 
assumptions should be changed. The highly 
significant impact of long-term direct service 
industry loads on the value of WNP-1 and 
WNP-3 suggests that uncertainties regard
ing these loads need to be reduced prior to 
resumption of construction of either plant. 
The Council will continue to monitor commer
cial nuclear plant performance, the cost of 
competing resources , and other factors 
affecting the value of these plants to the 
region. 

WNP-1 and WNP-3 Conclusions 

Based on the analysis described above, the 
Council has made the following conclusions: 

First, WNP-1 and WNP-3 can be cost effec
tive for the region and should be preserved as 
potential options. 
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Second, there are significant barriers to pre
serving and completing the two plants. In the 
Action Plan, the Council has identified 
actions that need to be taken to resolve these 
barriers. Until the barriers are resolved, the 
resource portfolio should not include WNP-1 
and WNP-3. The plants may be included in a 
future portfolio when it is clear they can be 
preserved and completed cost effectively. 
In the meantime, the portfolio includes 
resources that could replace the plants if they 
were not available to meet future load growth. 

The Council has decided not to include these 
plants in the portfolio because they were 
judged not to be sufficiently reliable and avail
able when compared to other resources, and 
because it is important to ensure that the 
region is not counting on resources that are 
not or may not be available. Relying on such 
resources could lead to expensive actions in 
the future. In addition, the Council believes 
it is important to focus immediate attention 
on the serious barriers that, if unresolved, 
could mean the region may lose these cost
effective resources . The Council also 
believes the region should plan for other 
resources that could substitute for WNP-1 
and 3 in the event the barriers to completion 
and operation of these projects are not 
removed. 

Preservation planning should not be based 
on a fixed restart date, but instead should 
employ a floating restart concept, where the 
plants would be restarted only when need 
was established. A floating restart preserva
tion plan is of far greater expected value to 
the region than forced restart. 

The greatest expected value is obtained if 
restarting the plants can be deferred up to 15 
years. Preservation should be planned for a 
minimum of ten and preferably 15 years. 

The downside risk of preservation is largely 
attributable to accumulated preservation 
costs. Reduction in preservation cost in
creases the expected value of these projects. 
For this reason, preservation costs should be 
reduced to the minimum level consistent with 
the objectives cited above. 

The expected value of these projects is sen
sitive to a number of planning assumptions 
that may change over time. For this reason, 
factors influencing these assumptions 
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should be closely monitored and the cost 
effectiveness of the plants reassessed if sig
nificant changes are observed. 

The Council will closely monitor factors that 
may affect the availability, reliability and cost 
effectiveness of these projects. Revisions will 
be made to this plan should changes in these 
factors affect the treatment of these projects 
in the plan or warrant changes to actions 
called for with respect to these projects. 

Imports 
Resources avai lable to the region may 
include out-of-region imports-from the 
Southwest and Canada, for example-but 
not enough is known about the cost and 
availability of such energy. Reciprocal 
exchange arrangements and outright pur
chase of energy could prove advantageous. 

Based on previous analysis, it appears that 
substantial benefits could result from closer 
interaction of regional power systems. These 
potential benefits, however, may be con
strained by inadequate interregional trans
mission capacity. Moreover, imports require 

complex agreements with out-of-region sup
pliers. Because of these uncertainties, the 
Council has assumed, for the development of 
the resource portfolio, that existing import 
contracts will not be renewed and that no new 
contracts will be available. Because of the 
potential benefits, however, the Council will 
conduct a West Coast Energy Study to fur
ther analyze opportunities and constraints 
(see Action Plan, Chapter 9). 

Cooperation with other regions can only 
occur if both regions perceive the effort to be 
in their best interests. The Council recom
mends that the region engage in detailed 
discussions with out-of-region suppliers to 
evaluate potential benefits, especially when it 
appears that out-of-region resources are 
more cost effective than resources devel
oped in the region. 

Summary of 
Resource Potential 
Cost-effective generating resources included 
in the resource portfolio are summarized in 
Figure 7-10. These include 112 megawatts of 
energy from improvements to the efficiency 



of existing hydropower projects, and 34 
megawatts of energy available from loss 
reduction on regional transmission and dis
tribution systems. Also considered to be 
available for the resource portfolio are 714 
megawatts of firm energy from strategies to 
back up existing nonfirm hydropower, and 
200 megawatts of energy from new hydro
power projects. The portfolio includes 320 
megawatts of energy from new cogeneration 
projects (for the high load growth case). Con
struction of new coal plants at currently 
licensed sites would provide approximately 
950 megawatts of energy; new coal plants at 
::>artially licensed sites could provide an addi
tional 2,000 megawatts of energy. Additional 
1ewly sited and licensed coal plants would 
::>e required in high load growth cases if cur
-ently promising resources do not become 
::ost effective during the 20-year planning 
)eriod. 

=>romising resources identified in this plan 
nclude an additional 144 megawatts of 
mergy from system efficiency improve
nents, and about 4,400 megawatts of poten
ial energy from geothermal. Additional cost
iffective energy may be available from 
mvironmentally acceptable hydropower 
levelopment at currently undeveloped sites, 
nunicipal solid waste, wood and cogen
iration. Wind is rapidly becoming cost
:ompetitive, and several thousand mega
vatts of energy from this resource may be 
1vailable in future plans. Substantial cost 
eductions are required before solar 
:isources will become cost effective. Addi
onal energy may be available from out-of
:igion imports. 

"he availability of energy from WNP-1 and 
VNP-3 depends upon resolution of legal and 
1stitutional barriers that currently affect the 
bility to complete these projects. 

he Council will continue to monitor the con
rmation of promising resources and will 
Icorporate these into future revisions of the 
Ian as they become cost effective. 

1 Levelized life cycle costs: The present value of 
a resource's cost (including capital, financing 
and operating costs) converted into a stream 
of equal annual payments. Unit levelized life 
cycle costs (cents per kilowatt-hour) are 
obtained by dividing this payment by annual 
kilowatt-hours saved or produced. Levelized 
life cycle costs permit comparisons of 
resources having different patterns of cash 

flow over their lifetimes. The term "levelized 
life cycle cost," as generally used in this chap
ter, refers to unit levelized life cycle costs. 

2./ New site, 1995 inservice, nominal dollars. 

3./ Bonneville Power Administration, 1985. 
Evaluation and Ranking of Geothermal 
Resources for Electrical Generation of Elec
trical Offset in Idaho, Montana, Oregon and 
Washington. 

4./ These estimates are of the physical comple
tion of the projects. The proportion of total 
estimated construction costs expended to 
date is smaller, due to effects of inflation and 
other factors. 

5./ The termination alternatives assume that the 
salvage of terminated plants would offset ter
mination costs. 

6./ Losses are attributable primarily to the 
accrued preservation costs in load growth 
cases where the projects are not needed. In 
some cases the plants are anticipated to be 
needed, are built, and then are not needed 
due to downturns in load growth. This latter 
type of loss is present in only a small propor
tion of cases where losses are experienced. 
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Introduction 
The concept of a resource portfolio is analo
gous to an investor's portfolio. The Council 
selecting the best mix of resources is like the 
investor choosing the best mix of stocks. 
Both are trying to manage uncertainties by 
diversifying their investments to reduce risks. 
Both have investment criteria. The Council is 
seeking lowest system cost, 1 and the inves
tor desires greatest return . Finally, both must 
use judgment to include in the decisions 
those attributes that cannot be quantified. 

The Council selects resources for inclusion in 
the resource portfolio so that the region can 
minimize the cost of electricity over the next 
20 years. In developing this portfolio, the 
Council assumed that current relationships 
among utilities will change, allowing the 
region to cooperate in developing the lowest 
cost resources first. This assumption implies 
a level of cooperation that is unprecedented 
in this region. However, only through this level 
of cooperation can the region secure the 
lowest cost electricity for all ratepayers. 

The resource portfolio identifies actions the 
region will need to take as the future unfolds. 
Because large uncertainties exist, it is not 
possible to predict all of the conditions that 
will occur or how regional decision makers 
will react to them. In spite of this uncertainty, 
the Council and the region must identify 
actions that may be necessary in the future 
and select the ones that must be undertaken 
now. These actions are described further in 
the Action Plan (Chapter 9). Because the 
Action Plan represents a commitment of the 
region's resources, it contains the most sig
nificant decisions resulting from the Council's 
resource portfolio and plan. 

In selecting the resource portfolio described 
here, the Council estimated the availability, 
reliability and cost of both conservation and 
generation as resource alternatives. The 
Council developed a forecast of the region's 
future load growth, characterizing the range 
of uncertainty with four basic load scenarios. 
Since actual loads are not likely to grow along 
any one scenario, the Council analyzed hun
dreds of alternative ways the region might 
actually grow. These are called load paths. 
Many combinations of resources were then 
analyzed, leading to a resource mix that pro
vided the lowest expected cost of construct-

ing and operating all resources in the port
folio. These costs include environmental 
control technologies to reduce each re
source's environmental and fish and wildlife 
impacts to acceptable levels. 

The Council's load forecasts required de
velopment of four economic scenarios for 
the region , including high, medium-high , 
medium-low, and low rates of economic 
growth. These scenarios provided the basis 
for a range of load forecasts in each sector of 
the region 's economy. 

The Council established its high load sce
nario as a practical upper limit for planning. 
There is very little chance that future loads 
will exceed this level. On the other end of the 
spectrum, actual loads are not expected to 
fall below the Council's low load scenario. 
Between these two extremes, the Council 
developed medium-high and medium-low 
load forecasts to encompass the most likely 
range of growth. 
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Determining the Region's Need 

The region's need for new resources is devel
oped by subtracting the region 's existing 
resources from each load scenario. The 
resulting resource requirements are shown in 
Figure 8-1 . The total amount of resource 
additions which might be required over the 
20-year planning horizon ranges from O to 
almost 12,000 average megawatts. Figure 
8-1 also shows the points where the region 
would run out of existing resources in each 
load scenario, assuming the region secures 
no more conservation than has already been 
acquired. This figure also assumes there is 
no additional consumer initiated conserva
tion in response to price increases. 

1998 2002 2006 

Figure 8-1 
Regional Surplus and Deficit 
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In the low forecast, no new resources are 
needed, although the region should still 
acquire cost-effective resources which will be 
lost if not acquired at this time. An example of 
a resource opportunity that must be used or 
lost is the construction of energy efficient new 
buildings. Heat-loss prevention measures 
cannot be installed as cheaply or as effec
tively after the building is finished. 

If high loads occur, the region needs new 
resources as early as 1990. 

To analyze alternative resource portfolios, 
the Council assumed a trapezoidal distribu
tion of probability, as shown in Figure 8-2. 
This distribution assumes that the high and 
low scenarios bound the scope of the plan; 
loads outside the high and low forecasts, 
while possible, are considered too unlikely to 
justify actions at this time. Demands between 
the medium-high and medium-low forecasts 
are most likely and considered equally prob
able. In Figure 8-2 the probability of loads 
between the high and medium-high is 27 
percent ; between the medium-high and 
medium-low, 42 percent; and between the 
medium-low and low, 31 percent. 

Resource portfolio analysis focused pri
marily on the needs of the region as a whole. 
From this starting point, those actions that 
are most cost effective for the region as a 
whole can be identified. Once the most cost
effective actions have been found , it is possi
ble to identify the appropriate entities to carry 
them out. The plan focuses both on those 
actions that Bonneville must undertake and 
on actions outside of Bonneville's responsi
bility. By starting with a regional perspective, 
the resource portfolio helps illustrate the 
independent responsibilities of the region's 
power institutions and the need for their 
cooperation. Regionwide cooperation is 
needed to assure the lowest cost actions to 
meet the collective needs of the region. 

Bonneville Obligations 

The Northwest Power Act requires the Coun
cil to forecast electrical energy demand and 
plan for the resources to serve Bonneville's 
customers. The plan must therefore set forth 
those actions Bonneville should pursue in 
order to meet the Administrator's obligations. 
At this time, because of the surplus, only 
small loads have been placed on Bonneville 
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by investor-owned utilities through the power 
sales contracts. The Council has analyzed 
Bonneville's potential exposure to future 
investor-owned utility loads under two sce
narios. First, using a conservative view of the 
Administrator's future obligations, it was 
assumed that Bonneville would remain a 
power marketing agency primarily serving 
the public utilities and the direct service 
industries. The resource requirements for 
the Administrator in this case are shown in 
Figure 8-3. 

fhe second scenario assumes that Bon-
1eville's resource requirements will include 
nvestor-owned utility loads after those 
Jtilities have used their current surplus re
,ources. The current regional surplus of 
1pproximately 2,500 megawatts is not evenly 
;hared among the region's utilities. The pub
ic utilities and Bonneville hold almost 1,900 
negawatts of the region's surplus. Also, the 
uture load yrowth projections for Bonneville 
md its customers are lower than for the pri
rate utilities as a whole. Therefore, as the 
egion's loads grow, the investor-owned util
ties are likely to need new resources sooner 
han would Bonneville, if Bonneville con
inues to serve only its current customers. 
-his scenario bounds the high side of Bon-
1evilles future load obligations by planning 
•n all the region's resource requirements 
>eing met through Bonneville acquisition. 
Jnder this scenario, Bonneville could be 
:iquired to meet the region's needs shown in 
:igure 8-1. 

~esource Availability 
) be included in the portfolio, a resource has 
> be available, reliable and cost effective, 
nd its environmental impacts must be con
ollable and acceptable. Previous chapters 
:ive described the Council's findings on the 
,ailability and cost of conservation and gen
·ating resources. The following sections 
riefly summarize these findings and 
:iscribe the resource alternatives from 
hich the Council selected the resource 
)rtfolio. 

:onservation 

1e Council evaluated conservation oppor
nities in every sector of the region's econ
ny. The evaluation began by identifying 
dividual conservation measures that could 

improve the efficiency with which electricity is 
either produced or consumed. The Council 
evaluated each individual measure sepa
rately as well as in combination with other 
individual measures. 

In developing a resource portfolio, the Coun
cil estimated the availability of discretionary 
conservation programs by selecting all mea
sures with a levelized life cycle cost less than 
the estimated levelized life cycle cost of a 
new coal plant. Based on the resource mix in 
the medium-high load scenario, the coal 
plant was assumed to be placed in service in 
the year 2000. Taking into account the inter
action of new resources with the existing 
hydropower system by using the System 
Analysis Model, the cost of energy from this 
coal plant was estimated to be approximately 
4.0-4.5 cents per kilowatt-hour in 1985 dol
lars. For sizing the conservation programs, 
the cost of a coal plant must be adjusted to 
account for transmission system losses (7.5 
percent), transmission costs (2.5 percent), 
and the 10 percent advantage to conserva
tion provided in the Act. Thus, the cost of a 
new coal plant is adjusted upward by 20 per
cent to 4.8-5.4 cents per kilowatt-hour for 
selecting conservation measures to be 
included in the resource portfolio. The Coun
cil sized discretionary conservation by 
choosing all measures with a projected cost 
of 5.0 cents per kilowatt-hour or less, thus 
accounting for transmission system losses 
and costs and the 10 percent cost advantage 
granted to conservation under the Act. 

For lost opportunity conservation that the 
region is acquiring over the next few years, 
the Council used the Decision Model to eval
uate cost effectiveness. For example, the 
analysis showed that the expected value of 
additional model conservation standards 
measures in the Council's resource portfolio 
was approximately 3.5 cents per kilowatt
hour. When adjusted for transmission losses, 
transmission costs and the 10 percent 
advantage of the Act. the marginal model 
conservation standards measures should be 
less than 4.2 cents per kilowatt-hour. In 
deciding to include or exclude measures in 
the range of 4.0 to 4.5 cents per kilowatt-hour, 
the Council used judgment concerning the 
validity of cost and performance infonmation 
and nonquantifiable environmental factors. 
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Figure 8-4 illustrates the amount of conserva
tion savings that the Council estimates to be 
available in each of the four load scenarios. 
This figure shows that the Council has identi
fied ten individual conservation program 
areas that in the high case can save 3,900 
megawatts. The average cost of all conserva
tion is 2.1 cents per kilowatt-hour. The port
folio plans on programs in the residential sec
tor (including appliances and manufactured 
homes), and the commercial and govern
mental, industrial, and agricultural sectors. 

The portfolio also includes improvements in 
the efficiency of the regional transmission 
and distribution system. These system effi
ciency improvements, while only represent
ing 34 megawatts in this plan, could be 
increased when additional analysis is avail
able concerning the availability of potential 
savings in Bonneville's customers' transmis
sion and distribution systems. 

Hydropower Efficiency 
Improvements 

The region's existing hydropower system 
offers several opportunities for improve
ments in overall generating efficiency. These 
opportunities are primarily a result of 
advanced designs, materials and equipment 
that have become available since the design 
and construction of the region's hydropower 
system. 

Based on several studies of the region's 
hydropower system, energy savings from tur
bine runner replacement and electronic gov
ernors have been identified as cost effective 
and are included in the Council's resource 
portfolio. The Council estimates that the 
installation of these hydropower efficiency 
improvements will result in an increase of 112 
megawatts of hydropower output. This 
resource portfolio therefore includes this 112 
megawatts of hydropower efficiency im
provements as a cost-effective resource for 
the future. 
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Better Use of the Existing 
Hydropower System 

There are a number of strategies to make 
better use of the region's existing hydropower 
system and thereby achieve better economic 
use of nonfirm energy. The region could 
develop combustion turbines, or purchase 
energy from California and British Columbia 
on a short-term basis when needed. Alter
natively, the region could follow a variety of 
load management strategies and/or rate 
designs in order to match the region's loads 
more closely with the output of the hydro
power system, adjustments to the region's 
load in response to hydropower availability 
could allow the Northwest to change the criti
cal water standard by which the development 
of new resources is planned. 

Any of these strategies has the potential of 
impacting fish and wildlife resources and 
therefore the Fish and Wildlife Program. The 
Action Plan calls for additional studies of 
strategies to better use nonfirm, and the 
Council will continue to monitor the potential 
impacts on fish and wildlife. 
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The Council is not prepared to recommend 
any one of these strategies at this time. The 
Council, as a conservatism, assumed the 
region would rely on the highest cost nonfirm 
strategy-the development of combustion 
turbines. Combustion turbines provide an 
estimate of the upper limit of the costs of 
nonfirm strategies, since the other strategies 
should be achievable at less than the cost to 
construct and fuel new combustion turbines. 
Even so, the Council's studies show com
bustion turbines as a cost-effective way to 
firm 714 megawatts of nonfirm hydropower. 
The plan therefore incorporates into its 
resource portfolio strategies to convert 714 
megawatts of what is currently nonfirm hydro
power into firm energy. 

New Hydropower 

In the 1983 plan, the Council identified 920 
megawatts of cost-effective hydropower 
potential. Since that plan, concern has devel
oped about the potential environmental 
effects of new hydropower. Recent efforts to 
license new hydropower have been affected 
by significant objections over environmental 
issues, fish and wildlife impacts, and scenic 
and recreational effects. For this reason, until 

the Council completes its more detailed 
hydropower data base and river assessment 
studies, this draft assumes a conservative 
estimate of 200 megawatts of available new 
hydropower. This estimate includes only the 
addition of generating equipment to existing 
hydropower projects and to existing non
power sites such as flood control and irriga
tion dams and irrigation canals. Develop
ment of hydropower is likely, of course, to 
include both existing projects and new sites. 
The Council anticipates that new sites will be 
developed when needed if they are found to 
be both cost effective and environmentally 
benign. 

Cogeneration 

There is great uncertainty over the amount 
and cost of the cogeneration potential in this 
region. The Council used the Pacific North
west Utilities Conference Committee's 
(PNUCC) estimate of 320 megawatts of 
cogeneration which would be available in 
high load cases, based on a survey of indus
trial companies in the Pacific Northwest. The 
estimates of the amount of cogeneration 
available are sensitive to the assumed sce
nario of regional economic growth. In addi-



tion, when economic and load growth is high, 
prices offered for cogeneration will also be 
high. For this reason, 320 megawatts were 
assumed in the high load scenario, while 
only 190 megawatts of cogeneration were 
assumed to be available in the medium-high 
and medium-low load scenarios and only 130 
megawatts were assumed to be available in 
the low. 

Cogeneration is not needed in either the 
medium-low or low scenario. Based on the 
current regional surplus, it appears that new 
cogenerated energy is not widely needed 
until the latter part of the 1990s. Therefore, 
the region and the Council have time to study 
the overall potential and cost of this resource. 

Coal 

Finally, the Council's portfolio turns to new 
generic coal plants as the resource of lowest 
priority and highest cost. Coal plants are the 
region's marginal resource, in that substantial 
quantities of new coal plants probably can 
!Je added if loads grow rapidly or other 
'esources prove unavailable. 

Several alternative coal plants were evalu
:1ted to determine the overall cost effective-
1ess of various plant sizes and lead times. 
fhe Council's cost estimates are based on 
)!ants of 603 megawatt capacity and 75 per
~ent equivalent availability. The plants are 
i.ssumed to burn coal sent by unit-train from 
Nyoming and Montana to plant sites in East
~rn Washington and Oregon. The Council 
1as used the estimates recommended by 
3onneville and the Northwest utilities for con
;tructing, financing and operating new coal 
>!ants. These plants are somewhat more 
hermally efficient than those in the last plan 
tnd can produce electrical energy at a level
rnd life cycle cost of about 4.0 to 4.5 cents 
1er kilowatt-hour (1985 dollars), assuming 
1e plant is placed in service in the year 2000 
ind is financed with an 80/20 debt-to-equity 
:1tio. 

, developing the resource portfolio, the 
:ouncil used the resource availabilities 
hown in Table 8-1. Not all of the resources in 
able 8-1 are required to meet the needs of 
ach load scenario. Twelve coal plants are 
eeded in the high forecast, but no coal 
!ants are required in the medium-low and 
1w. Other resources, including wind, geo-
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thermal, and solar, were evaluated by the 
Council and found not to be cost effective, 
available or reliable. 

Table 8-1 
Resource Availability 
(Average Megawatts) 

High 

Conservation Program 

MCS Residential 792 

MCS Commercial 398 

Refrigerators & Freezers 352 

Water Heat 396 

Manufactured Homes 35 

Existing Residential 455 

Existing Commercial 802 

Existing Industrial (DSls @ 
100%) 538 

Agriculture 124 

Transmission & Distribution 
Efficiency Improvements 34 

Generating Resource 

Hydropower Efficiency 
Improvements 112 

New Hydropower 200 

Nonfirm Strategies 714 

Cogeneration 320 

Licensed Coal (2 Units) 905 

Unlicensed Coal (10 units) 4,520 

Financial Assumptions 
Table 8-2 shows the Council's economic and 
financial assumptions for evaluating the 
costs of new resources. A 3 percent real 
discount rate for the time value of money to 
society and a long-term inflation rate of 5 
percent were used. It was assumed new 
resources will be publicly or privately 
financed in a ratio that reflects the needs of 
public and investor-owned utilities for new 
resource development. New coal plants are 
only needed to meet investor-owned utility 
load growth. Therefore, the coal included in 
the portfolio was assumed to be sponsored 
by investor-owned utilities with Bonneville 
acquisition. Utility comments on this plan 
have recommended that, because of Bon-

LOAD SCENARIO 
Medium- Medium-

High Low Low 

468 405 129 

195 109 51 

293 224 206 

324 266 219 

36 32 13 

455 455 455 

614 475 345 

538 538 538 

105 105 105 

34 34 34 

112 112 112 

200 200 200 

714 714 714 

190 190 130 

905 905 905 

4,520 4,520 4,520 

neville acquisition, the investor-owned util
ities could secure an 80/20 debVequity ratio. 
See Volume II, Chapter 4, for a more com
plete discussion of financial assumptions. 

Consideration of 
Environmental Quality 
and Fish and Wildlife 
In compliance with the Northwest Power Act, 
the Council has considered environmental 
quality and fish and wildlife concerns 
throughout the development of this energy 
plan. The Council began its consideration of 
environmental concerns by studying the 
potential effects of resources on the environ-
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TableB-2 
Financial Assumptions 

VARIABLE 

1 ) Home Mortgage 

2) Investor-Owned Utility Debt 

3) Public Utility Debt 

4) Treasury 

5) Investor-Owned Utility Equity 

6) WPPSS Borrowing 

7) Consumer Discount Rate 

8) Social Discount Rate 

9) Inflation 

REAL RATE 
(Percent) 

6.2 

7.0 

4.0 

5.0 

8.5 

5.0 

10.0· 

3.0 

5.0 

*Council has done sensitivity studies of the economic feasibility to consumers of various conserva
tion actions at both 4 and 1 O percent. 

ment and fish and wildlife in the development 
of the 1983 plan. These studies and impor
tant issues arising from them, along with pub
lic review and comment, guided the Council 
as it drafted this plan. 

The Council's resource cost-effectiveness 
evaluations include quantifiable costs for pol
lution abatement equipment and fish and 
wildlife mitigation required under state and 
federal regulations. The Council developed a 
method to quantify other environmental 
costs and benefits to be used by Bonneville 
in measuring the cost effectiveness of spe
cific resource acquisition decisions. This 
method is presented in Volume 11, Chapter 9, 
and Appendix 11-A. The Council expects 
Bonneville to use this method in evaluating 
each resource and resource site prior to 
acquisition. 

While selecting the individual components of 
this resource portfolio, the Council assessed 
all available energy technologies, including 
their environmental benefits and impacts. 
The Council also considered the amounts of 
power to be expected from each resource 
type, how effects on environmental quality 
and fish and wildlife could be mitigated, and 
how mitigation measures might affect energy 
production. 

To assure that only environmentally accept
able new hydropower is secured as a part of 
the plan, specific criteria for hydropower 
acquisition were developed by the Council. 
These criteria are included in Appendix 11-B. 
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Resource Portfolio 
Analysis 
There are considerable uncertainties about 
the future resource needs of this region. To 
address these uncertainties, the Council 
developed a Decision Model that explicitly 
models the cost outcome of many different 
resource decisions under hundreds of possi
ble load growth paths. This model was devel
oped in conjunction with Bonneville, the 
Pacific Northwest Utilities Conference Com
mittee (PNUCC), and the lntercompany 
Pool. 

In developing the resource portfolio, the 
Council recognized that future loads were not 
likely to grow along any one of the four fore
casts. Therefore, it used hundreds of load 
growth paths to describe how the region's 
future load levels might change. The Coun
cil's analysis follows each load path and sim
ulates the acquisition of new resources over 
the next 20 years. Based on the needs of 
each load path, the region may hypothetically 
begin conservation programs, acquire 
options on generating resources, or con
struct resources that have been optioned pre
viously. This analysis thus simulates the pro
cess of making decisions based on forecasts 
of future loads. Because these decisions 
must be made without specific knowledge of 
actual load growth, the analysis incorporates 
decisions that lead to both over-and under
building of new resources. This process is 
meant to simulate accurately the inherent 

uncertainties that lead to periods of surplus 
or deficit. 

A resource strategy is developed for each of 
the load paths by following resource priorities 
and policies for optioning and building 
resources. The analysis then calculates the 
cost of constructing and operating the 
resources within the existing Northwest 
power system. The result across all load 
paths gives a distribution of present value 
expected costs. This allows the Council to 
identify the resource strategy with the lowest 
expected costs. It is also useful in identifying 
strategies to manage the wide range of 
uncertainty the region faces. 

Another system model provided more explicit 
analysis of the cost of building and operating 
resources. The System Analysis Model 
begins with a given load and given resources 
to meet that load. This model assesses oper
ation of both existing and new resources 
within the region's power system in much 
greater detail and, therefore, was use
ful to validate and check the results of the De
cision Model and to perform special cost
effectiveness studies. 

Using these analytical models, the Council 
evaluated a variety of resource priorities. 
Through the analysis of various sequences 
of resource acquisition (see Volume II, Chap
ter 8), the Council was able to establish a 
resource priority order for the region to meet 
its power needs at the lowest possible cost. 

The estimates of resource availability in Table 
8-1 can be thought of as individual invest
ment opportunities to be used in developing 
the regional resource portfolio. A number of 
cost-effectiveness studies were performed 
using the Decision Model to determine the 
best priority order for resource development. 
These studies were conducted by comparing 
alternative orders of programs and generat
ing resources until the order which led to 
lowest expected value system cost was 
found. This analysis of priority order involved 
only the discretionary conservation programs 
and generating resources. The nondiscre
tionary programs were excluded from the pri
ority order tests. However, they were used in 
the model runs to include their system effects 
and impact on the cost effectiveness of other 
resources. The initial priority order was 
based on levelized cost estimates for the 
programs and resources. The process 



allowed generating resources to compete 
with conservation programs for priority order. 

The results of this analysis are shown in 
Table 8-3. This priority order was found to 
produce the lowest expected present value 
system cost across the entire load range. 
This order was used as the basis for develop
ing the resource portfolio, conducting sen
sitivity analysis, and developing of Action 
Plan items. As stated earlier, the nondiscre
tionary programs are all given equal and top 
priority in resource development, and are 
only shown in the table for the sake of 
completeness. 

The cost differences due to a switch of the 
order for any pair of resources are generally 
quite small. This results primarily because 
these studies begin with the resources 
ordered by judgment according to general 
::ost effectiveness. In addition, the similarity 
)f resource costs, relatively small amounts of 
3nergy for some resources, and parallel 
·esource development schedules all contrib
Jte to small cost changes as resource pri
)rities are changed. Because development 
)f many of the resources in the portfolio 
)CCurs simultaneously, a one-step change in 
)riority order may lead to only small timing 
jifferences in resource development over 
nost of the load range. Given that the same 
otal amounts of two resources are devel
>ped, small changes in the timing of develop
nent will have a small present value impact. 
Jloving unlicensed coal to the top of the dis
:retionary resource list would have a huge 
:est impact. 

-he resource portfolio priority order shown in 
-able 8-3 is used by the Council as a general 
,riority for development of resources during 
,eriods of acquisition. It does not mean that 
tll of the potential of one type of conservation 
1rogram or generating resource should be 
1xhausted before moving to the next. As 
1entioned above, constraints on program 
levelopment rates and resource lead times 
.re likely to require parallel development 
,aths for many of the resources in the 
ortfolio. 

,dditionally, the methodology used in this 
nalysis necessarily treats programs and 
~sources as generic blocks. For instance, all 
f the potential cogeneration units have the 

Table 8-3 
Resource Priority Order 

NONDISCRETIONARY RESOURCES 

Residential MCS 

Commercial MCS 

Refrigerators & Freezers 

DISCRETIONARY RESOURCES 

Hydropower Efficiency Improvements 

Agricultural Conservation 

Existing Commercial 

Chapters 

Water Heat 

Manufactured Homes 

Transmission & Distribution Efficiency Improvements 

Existing Residential Conservation 

Existing Industrial Conservation 

Combustion Turbines (Nonfirm Strategies) 

Small Hydropower 

Cogeneration 

Licensed Coal 

Unlicensed Coal 

same physical characteristics, capital costs, 
operating costs, lead times, seasonal dis
tributions, etc. In reality there are likely to be 
significant differences between individual 
cogeneration installations competing for 
resource acquisition. The Action Plan calls 
for Bonneville to develop a resource acquisi
tion process where resources of different 
types are in competition to meet the region's 
needs at the lowest cost. In selecting 
resources for acquisition, all resource alter
natives should be evaluated on their merits, 
taking their unique characteristics into 
account. 

In evaluating resources for inclusion in the 
portfolio, the Council chose policies for 
securing options and acquiring or building 
resources. These option and build policies 
guide the analysis of resource alternatives in 
the Decision Model. Following particular 
option and build policies permits the analysis 
to account for the impact on the resource 
portfolio of a resource's lead time and plant 
size (see Volume II, Chapter 8). 

In developing this plan, the Council assumed 
that the region would secure options suffi
cient to meet 90 percent, and acquire 
resources sufficient to meet 50 percent, of 
the possible range of future loads. This is an 
oversimplified model of the actions the region 
will take in the future, not a recommended 
policy for option and build decisions. The 
decisions for each resource will obviously be 
dependent on many factors outside of the 
Council's current analysis. 
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Resource Porttolio 
The resource requirements for the Pacific 
Northwest in each of the four primary load 
scenarios were shown in Figure 8-1 . Al
though no one knows how the region will 
actually grow in the future, Figure 8-5 shows 
the resources that would be needed to meet 
the requirements of each of the four basic 
load scenarios. 

In developing the resource portfolio, the 
Council assumes that the region's utilities 
cooperate in securing the lowest cost 
resources first. This level of cooperation 
is unprecedented in this region, since re-
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sources available to some utilities would be 
developed earlier than needed by those util
ities to serve the needs of others. Through 
this new level of cooperation, the region will 
substantially reduce the future cost of 
electricity. 

The four resource schedules shown in Figure 
8-5 are provided to identify the actions that 
the region may have to take in the future if any 
one of the four load scenarios materializes. It 
is not likely that many of these future re
source acquisitions will actually occur, since 
conditions are likely to change as the future 
unfolds. However, these resource schedules 
show the actions the region should take in 

the future to achieve the lowest cost of elec
tricity. Those actions that are necessary in 
the next few years to prepare for the range of 
fu!ure needs are identified later in this chap
ter and in the Action Plan (Chapter 9). 

The high load scenario has regional loads 
growing quickly enough to consume the cur
rent surplus by about 1990. Beginning in the 
late 1980s, all of the major conservation pro
grams are brought up to full speed and 
achieve a total savings of over 3,900 mega
watts by 2005. The second resource acquisi
tion required in the high load scenario is bet
ter use of nonfirm hydropower: Strategies to 
better use nonfirm achieve by 1994 the full 



714 megawatts that the Council estimates to 
be cost effective. In 1993 through 2003, the 
high load case would require the region to 
acquire all of the hydropower available at 
developed sites, approximately 200 mega
watts. Cogeneration resources would need 
to be acquired beginning in 1995, with the full 
320 megawatts secured by 2003. Beginning 
in the year 1995, the high load scenario 
would require the region to begin adding new 
coal plants to the power system. In order to 
fulfill the requirements of the high load fore
cast, 12 large coal plants are needed by 
2005. Some of these could be avoided if 
more cost-effective alternatives are identified 
and developed prior to the point of needing 
these coal plants. 

Similar types of resource actions are needed 
to meet the requirements of the medium-high 
forecast. The medium-high load scenario 
shows the region beginning discretionary 
conservation programs by 1990. This load 
scenario anticipates new building activity 
growing more slowly than in the high case, so 
only about 3,000 megawatts of conservation 
would be available over the next 20 years. 
The strategies for better using the existing 
hydropower system are needed beginning in 
1997, and by 1999 all 714 megawatts are 
installed. The region is assumed to develop 
the available hydropower at developed sites 
beginning in 1996, and by 2005 all 200 mega
watts are built. The requirements of the 
medium-high scenario have the region 
acquiring the 190 megawatts of available 
cogeneration facilities by about 2000. The 
region begins to acquire additional coal 
plants in 2001 and adds three plants to 
meet the requirements of the medium-high 
scenario. 

fhe medium-low load scenario calls for 
,ubstantially fewer new resources. The cur
·ent regional surplus is exhausted by about 
1996, with conservation programs beginning 
:1.t a relatively slow pace in 1993. Again, 
)ecause this load scenario assumes less 
1ew construction will take place in the region, 
he overall conservation opportunity in the 
nedium-low is reduced to about 2,400 
negawatts. In the period 2003 through 2005, 
he region would acquire only 100 megawatts 
)f the 200 megawatts of available hydro
)OWer at developed sites and would acquire 
mly about 360 megawatts of the 714 mega
'Jatts of nonfirm strategies available. 

Finally, if low loads occur, the region is sur
plus throughout the next 20 years. For this 
reason, no additional resources are needed 
and only the savings that accrue as a result of 
the region implementing the model conser
vation standards are shown. These savings 
contribute slightly to the regional surplus but, 
due to the extremely low rate of new building 
construction, they add little to the region's 
resource mix. 

Bonneville's Resource 
Strategy 
The Northwest Power Act requires the Coun
cil to develop a regional electric power plan. 
In addition to development of this regional 
plan, the Act also requires the Council to plan 
resources to reduce or meet the Admin
istrator's load obligations and requires Bon
neville to acquire resources needed to meet 
its contractual obligations. This plan recog
nizes that the obligations of the Bonneville 
Power Administrator will not be the entire 
region's load growth, unless all utilities 
choose in the future to place their load growth 
on Bonneville. 

In developing this 1986 Power Plan, the 
Council focused on both the needs of the 
region and the substantial uncertainties that 
exist with respect to the Administrator's obli
gations. Current Bonneville customers, pri
marily public utilities and direct service indus
tries, represent substantial uncertainty in 
themselves. The total range of load uncer
tainty for Bonneville, even assuming no addi
tional loads from customers other than the 
public utilities and direct service industries, is 
4,800 megawatts over the next 20 years. 

If the Council assumes that all investor
owned utility load growth becomes a part of 
the Administrator's load obligations, the 
range of uncertainty for Bonneville adds to 
the region's load uncertainty of almost 12,000 
megawatts in 20 years. This substantial 
increase in uncertainty poses a particular 
dilemma to the Council and Bonneville. This 
dilemma is whether or not to undertake 
actions at this time that will prepare Bon
neville for the total region's load growth, even 
though the cost of these actions will be borne 
by Bonneville's current customers. In devel
oping this power plan, the Council sought to 
strike an appropriate balance between the 
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risk represented by Bonneville's load uncer
tainty, and the cost to Bonneville's customers 
of securing sufficient options to manage this 
uncertainty effectively. 

Balancing Bonneville's uncertainty and the 
cost of insurance, the Council chose to follow 
a two-step planning strategy. The first step is 
for Bonneville to lead the region in developing 
the capability to secure resource options and 
to build conservation capability so the region 
can meet rapid load growth. This strategy 
recognizes the importance of being able to 
option to high levels of load growth, since the 
cost of options is small when compared to 
either not having sufficient resources or to 
overbuilding resources and thus creating sur
plus. At the same time, the Council expects 
that Bonneville will not be responsible for 
securing all options, since some utilities will 
undertake independent actions. It is impor
tant to note again that securing resource 
options and developing conservation 
capability does not necessarily mean that 
resources will be developed. 

The second step identifies the resources 
Bonneville should acquire. Because Bon
neville faces considerable uncertainty with 
respect to future investor-owned utility loads, 
the plan expects Bonneville to actually 
decide to build and acquire sufficient new 
resources to meet the median or 50 percen
tile load of Bonnevilles known customers. 
The plan recognizes that even the loads of 
Bonneville's customers are quite uncertain. 
However, the costs of overbuilding or under
building are borne only by Bonneville's actual 
customers. Accordingly, this strategy will 
help minimize Bonneville's cost of serving its 
customers and will thereby help hold down 
Bonneville's rates. 

Schedule for Acquiring 
Resources to Meet 
Bonneville's Obligations 

Figure 8-6 illustrates the overall schedule of 
resource acquisition for Bonneville if Bon
neville continues to represent only its current 
customers and does not have to serve sub
stantial investor-owned utility loads. In this 
scenario, Bonneville can wait until 1991 to 
begin discretionary conservation acquisition 
even in the highest load forecast. In half of the 
load cases, Bonneville does not need to 
begin conservation program activity until 
after the year 2000. 
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Figure 8-6 illustrates that Bonneville will 
begin discretionary conservation programs in 
1991, assuming it experiences the high load 
growth. Bonneville will increase the rate of 
activity in these programs, achieving approx
imately 1,700 megawatts of savings by the 
end of the planning period. In addition to this 
conservation, Bonneville will add its available 
system efficiency improvements, new hydro
power at existing projects , available 
cogeneration opportunities, and about 400 
megawatts of energy made available by new 
uses of the hydropower system (called non
firm strategies). If high loads develop, Bon
neville will need one coal plant in 2004. 
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Figure 8-6 also shows that, for the medium
high, medium-low, and low load scenarios, 
conservation and a small amount of system 
efficiency improvements are sufficient to 
meet the needs of Bonneville's current cus
tomers, who are primarily the public utilities 
and the direct service industries. 

Near-Term Decisions 
The resource portfolio not only determines 
the schedule for resources to be put on-line, 
but also determines the resource option and 
build decision points necessary to achieve 
the schedule. The Council has extracted 

from the portfolio the resource targets that 
are necessary to meet the region's resource 
requirements . Table 8-4 shows resource 
acquisitions the region's utilities will have to 
make over the next ten years in order to meet 
the region's requirements in the high sce
nario. The responsibility for these actions if 
high loads occur may fall either on Bonneville 
or on utilities that do not place loads on 
Bonneville. 

To illustrate the impact of load uncertainty, 
Table 8-5 shows the region 's resource 
requirements for the medium-high load sce
nario. If medium-high loads materialize over 
the next ten years, the region will need to 
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TableB-4 begin discretionary conservation programs in 
Resource Requirements-Region's High about 1990 and will need only a small amount 

RESOURCE 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 of hydropower efficiency improvements in 
1994-95. Comparing this table with the 

Residential MCS 8 19 20 27 30 33 35 35 38 42 region's requirements in the high scenario 
shows how sensitive future actions are to the 

Commercial MCS 0 15 22 21 20 20 20 21 22 22 load scenario that actually develops. 
Refrigerators & Freezers 0 0 0 0 0 0 11 16 22 24 

Water Heat 0 0 0 0 0 0 11 18 24 26 Building Capability 

Manufactured Homes 0 2 2 2 2 The federal government requires Bon-
Agriculture 0 3 7 10 10 10 10 10 10 10 neville's budget planning to be done up to 

Existing Commercial 0 15 45 65 70 70 70 70 70 70 seven years in advance of actual expendi-
tu res. No one knows how loads will grow over 

Transmission & Distribution Efficiency the next seven to ten years; however, the 
Improvement 0 3 5 5 5 5 5 5 0 Council believes that Bonneville should build 

Existing Space Heat 0 8 18 30 45 50 50 50 50 50 the capability to implement conservation pro-

Existing Industrial 0 0 20 60 90 100 100 81 0 0 
grams that can meet the needs of the regions 
medium-high load scenario. Table 8-5 is pro-

Hydropower Efficiency Improvement 0 0 0 0 0 60 15 10 15 10 vided as the basis for setting conservation 

Nonfirm Strategies 0 0 0 0 0 0 0 0 714 0 budgets and targets and developing 

New Hydropower 0 0 0 0 0 0 0 52 7 140 
capability to develop conservation and 
secure options. The Council has selected 

Cogeneration 0 0 0 0 0 0 0 0 0 255 regional medium-high loads for budget plan-

New Thermal 0 0 0 0 0 0 0 0 0 0 ning so that Bonneville will be prepared to 
meet the requirements of the Council's most 
likely range of load growth. If loads grow 

TableB-5 slowly, however, capability should be built 

Resource Requirements-Region's Medium-High and then maintained, and very little resource 

RESOURCE 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
acquisition would be required. 

Residential MCS 8 14 17 20 23 25 25 27 26 28 Securing Options 

Commercial MCS 0 7 11 10 11 12 11 11 12 12 Table 8-6 shows the time periods when 

Refrigerators & Freezers 0 0 0 0 0 0 10 16 21 22 options on new resources must be initiated in 

Water Heat 0 0 0 0 0 0 11 16 22 23 
order to meet the region's requirements in the 
high load scenario. Table 8-6 also illustrates 

Manufactured Homes 0 2 2 2 2 2 2 the needs of Bonneville's current customers 

Agriculture 0 0 0 3 7 10 10 10 10 10 for options if high loads develop. The region 
as a whole needs substantial amounts of 

Existing Commercial 0 0 0 15 45 65 70 70 70 70 options for all available resource types during 
Transmission & Distribution Efficiency the 1988 to 1991 time period in order to 
Improvement 0 0 0 3 5 5 5 5 5 ensure that the requirements of high load 

Existing Space Heat 0 8 12 13 28 44 50 50 50 50 growth can be met. Bonneville alone would 

Existing Industrial 0 0 0 0 0 20 60 90 100 100 
need resource options much later if high 
loads develop, but investor-owned utilities 

Hydropower Efficiency Improvement 0 0 0 0 0 0 0 0 55 5 do not place their load requirements on 

Nonfirm Strategies 0 0 0 0 0 0 0 0 0 0 Bonneville. 

New Hydropower 0 0 0 0 0 0 0 0 0 0 To ensure that high load growth can be met, 
Cogeneration 0 0 0 0 0 0 0 0 0 0 the region may need to secure options on a 

New Thermal 0 0 0 0 0 0 0 0 0 0 large number of megawatts by 1988. Figure 
8-7 shows the frequency of need for the first 
coal option in each year. This shows that 
there is about a 70 percent chance of need-
ing an option on a new thermal resource by 
1995 and about a 30 percent chance of need-
ing that option by 1990. The Council and the 
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region will have to see how actual loads 
develop over the next several years, but it is 
clear that the resource portfolio analysis indi
cates that the region should be developing 
the policies, procedures and capability to 
secure an option inventory before the current 
surplus is exhausted. 

The region currently has initiated siting and 
licensing for several thermal resources. 
These sites could be lost if not properly main
tained. Bonneville also needs to develop 
experience with the legal, institutional and 
financial issues surrounding securing 
options. For this reason , and because an 
option could be low cost if secured at this 
time, Bonneville should work with resource 
developers to further demonstrate the work
ability of the options concept. 

It is not possible for the Council to know 
exactly the Administrator's load obligations 
over the next ten years. Substantial uncer
tainties remain with respect to the basic level 
of load growth, the amount and timing of 
investor-owned utility loads that will be 
placed on Bonneville, the availability in the 
future of additional resources not included in 
this plan, and the independent actions of util
ities that are not placing loads on Bonneville. 

Probability 

Table 8-6 
Options Requirements 
(Average Megawatts) 

RESOURCE 

REGION'S HIGH 

Hydropower Efficiency Improvements 60 15 10 15 10 0 0 0 0 0 

Nonlirm Strategies 0 0 0 714 0 0 0 0 0 0 

New Hydropower 0 0 0 53 8 140 0 0 0 0 

Cogeneration 0 0 0 0 0 255 0 0 5 40 

New Thermal Resources 0 0 452 905 1,357 452 452 452 905 452 

BONNEVILLE HIGH 

Hydropower Efficiency Improvements 0 0 0 65 5 0 0 0 0 0 

Nonlirm Strategies 0 0 0 0 0 0 0 0 0 357 

New Hydropower 0 0 0 0 0 0 0 0 0 5 

Cogeneration 0 0 0 0 0 0 0 0 0 0 

New Thermal Resources 0 0 0 0 0 0 0 0 0 0 

In the future. the Council will evaluate the option new resources. There is currently no 
region 's need for and appropriate level of an consensus as to how big the option inventory 
option inventory. The current surplus pro- should be, nor whose responsibility it is to 
vides a de facto option inventory that is suffi- pay for options. For this reason, the Council 
cient to meet even high load growth for the will continue to work with all regional entities 
next several years . As the current surplus is to try to resolve these questions. In the mean-
reduced, the region will have to begin to time, if the current surplus is reduced by 

33% 1 -· · · - . - -------··------------·-------------
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1,000 megawatts or more, the Council calls 
for the region to secure options on 500 mega
watts . In this way the region will phase in the 
necessary option inventory as the regions 
surplus declines. At the same time, the 
Council calls on Bonneville to develop a pol
icy to allocate the cost of options. 

Portfolio Uncertainty 
The Council believes that producing an effec
tive and adaptive power plan requires recog
nition of the large uncertainties inherent in 
long range resource planning. Most of the 
uncertainty directly included in the analysis 
leading to the final portfolio concerns future 
load and the large impact this will have on the 
types and amounts of resources that might 
be needed. Resource uncertainty has been 
included in the analysis to the extent that 
:;onservation and generating resource sup
:>ly can vary with the economics and demo
~raphics across changing load forecasts 
:e .g ., more energy is available from the 
-nodel conservation standards in high load 
~rowth than in low load growth). However, the 
)lanning models do not explicitly incorporate 
·esource supply uncertainty on each specific 

Probability 
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load path. While the Council feels that the 
data development process has produced 
reasonable and balanced estimates of future 
resource supply, there is no question that a 
range of uncertainty exists around these val
ues as well. 

Based on the public comment received on 
the draft plan, the Council performed a 
number of sensitivity analyses on the 
resource portfolio . These studies were 
designed primarily to investigate how costs 
and schedules in the resource portfolio 
would be affected by higher or lower levels of 
conservation or generating resource supply 
than are projected in the final portfolio, or by 
less flexibility in the process of developing 
resources . An additional study was per
formed to estimate the impact of greater 
uncertainty in direct service industry load 
than is assumed in the base portfolio. 

These studies were all performed using the 
Decision Model and, except as noted, used 
the same data, resource priorities, and deci
sion rules that were used in the final resource 
portfolio. The parameters of interest in each 
study were the changes in cost from the base 
portfolio and the changes in the timing of 

1989 1990 1991 1992 

Year of Initial Option 

Figure 8-8 
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resource decisions. Because an option on a 
coal unit may be required in the relatively 
near future, the impact of resource uncer
tainty on the frequency and timing of initial 
coal options was used as the critical indicator 
of impact on timing of resource decisions. 
The following sections describe these sen
sitivity analyses in more detail. 

Impact of Lower 
Conservation Supply 

One analysis was performed under the 
assumption that one-third less energy would 
be available in all of the conservation pro
grams in the resource portfolio. The study 
changed only the total energy supply; it did 
not affect the cost effectiveness of individual 
conservation programs. This drop in conser
vation supply has an expected present value 
cost of $2 billion to the region. 

Figure 8-8 shows a frequency histogram for 
the timing of the first options taken on a new 
thermal resource in a resource portfolio with 
one-third less conservation. Figure 8-8 is 
based only on the timing of the first thermal 
resource option taken, if any, in all of the load 
paths analyzed. The last period in which ther-

1994 

7 

New Thermal 
Resource 

Option 
Not Needed 

Region's Need for a New Thermal Resource Option if There Is One-Third Less 
Conservation Available 
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1993 1994 1995 New Thermal 
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Region's Need for a New Thermal Resource Option if It Takes Twice as Long to Achieve 
Conservation Savings 

mal option decisions occur is 1995 because, 
with a ten-year total lead time, decisions 
made after this point would have on-line 
dates outside the planning horizon. The size 
of the bar to the far right represents the prob
ability that no new thermal resource options 
are taken in the planning horizon. The sum of 
the probabilities between 1986 and 1990 
yield an estimate of the probability that at 
least one thermal option is needed by 1990. 
For this case, with one-third less conserva
tion supply, the probability jumps to about 65 
percent. For the base case portfolio, the 
same value is about 30 percent. 

Impact of Slower Conservation 
Ramp Rates 

About ten years of total development time 
would be needed for conservation programs 
to capture the bulk of the energy available in 
the existing sectors, based on the Council's 
assumptions for the maximum activity levels 
of conservation programs and the maximum 
rates at which the programs can be acceler
ated to those activity levels. While there is 
very little data available on this subject, some 
commentors felt that this assumption was 
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optimistic and that total lead times of 15 to 20 
years were more reasonable . A sensitivity 
analysis was conducted by dropping the 
existing sector program ramp rates by 50 
percent, which would yield total program lead 
times of about 20 years. As a result, the 
expected present value cost increased by 
about $340 million. The impact on the fre
quency for the first new thennal resource 
option is shown in Figure 8-9, and indicates a 
probability of about 50 percent that an option 
will be needed by 1990. 

Impact of Less Conservation 
Combined with Slower 
Ramp Rates 

The assumptions in the two previous sen
sitivity analyses were combined to detennine 
the impact of having both one-third less con
servation supply available and 20-year ramp 
rates. Impacts of the previous two sen
sitivities are not directly additive, because in 
this case the reduced ramp rates act on a 
reduced conservation supply. The expected 
cost increases about $2.25 billion and the 
probability of needing a thennal option by 
1990 increases to 85 percent. 

Impact of Higher 
Conservation Supply 

It is also possible that the Council has under
estimated the amounts of cost-effective con
servation supply available over the study 
horizon. A study was performed under the 
assumption that one-third more energy was 
available in each of the programs in the port
folio, at their current average cost. This 
increase reduces the expected value cost of 
the portfolio by about $1. 7 billion, and the 
probability of need for a thermal option by 
1990 drops to under 5 percent. 

Impact of Losing the Model 
Conservation Standards 

Another sensitivity was performed by elim
inating from the portfolio the energy savings 
of both the residential and commercial model 
conservation standards. The expected cost 
of the portfolio increased by about $620 mil
lion. This clearly indicates the cost effective
ness of the model conservation standards to 
the region. Without the standards, the like
lihood of needing a thermal option by 1990 is 
about 40 percent. 



Impact of Being Unable to Option 
Generating Resources 

One important attribute of the resource port
folio is its reliance on the ability to obtain 
resource options. The option process pro
vides the opportunity for two-stage decision 
making on resources. Options enhance flexi
bility and improve the ability to match capital
intensive generating resource construction 
decisions to load growth. The ability to option 
resources reliably should reduce the proba
bility and magnitude of errors likely to occur 
in the planning process. The Council 
believes the optioning process can be a 
workable and reliable one. However, the 
option concept is still largely unproven. 

A sensitivity study was performed to evaluate 
the impact of not being able to option 
resources. This was done by setting the con
struction lead times for the generating 
resources in the portfolio equal to the sum of 
their option and construction lead times in the 
base case, and eliminating the option lead 
time. The result is a significantly earlier deci
sion to build resources, resulting in a greater 
tendency to over- and underbuild resources. 
If options are not possible, present value cost 
)f the resource portfolio increases by about 
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$710 million over the base portfolio. This 
impact is caused mostly by overbuilding 
resources . Much of this impact can be 
avoided by recognizing that there are several 
opportunities to decide on whether or not to 
continue resource development after the ini
tial stages. Even if the option concept is not 
fully functional, recognizing the significance 
of the decision to enter construction and 
making that decision based on the latest 
information will allow the region to substan
tially avoid the $710 million impact. 

Impact of Increased Direct 
Service Industry Uncertainty 

The Council's base planning assumptions for 
direct service industry (OSI) load are that at 
least 50 percent of the OSls will remain as 
power customers in the region throughout 
the planning horizon. For OSI loads above 50 
percent the Council has assumed that each 
load level is equally likely and randomly 
distributed. 

A sensitivity study was conducted with 100 
percent of OSI load uncertain, rather than 
only 50 percent uncertain, with each level of 
OSI load equally likely across the entire load 
range. This has the effect of reducing the 

1991 1992 1993 1994 

Year of Initial Option 

Figure 8-10 

Chapter 8 

expected value of OSI load remaining at the 
end of the study horizon from 75 percent of 
current contract demand to 50 percent, and 
produces a significant number of load cases 
where OSI loads are much lower than in the 
base portfolio. The expected value impact is 
a reduction in the cost of the portfolio by 
about $5.8 billion. Note that these values are 
from a regional generating system perspec
tive. They do not include any effects of short
term lost revenue as OSI load falls off before 
other regional loads can grow to replace it, or 
any of the primary and secondary economic 
effects due to the loss of jobs these industries 
represent. 

The impact on timing of a coal option is 
depicted in Figure 8-10. Under this scenario, 
the probability of needing an option by 1990 
is about 10 percent. 

1995 New Thermal 
Resource 

Option 
Not Needed 

Region's Need for a New Thermal Resource Option if There Is Greater Uncertainty 
in OSI Load 8-15 
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Value of Resources 
Acquired During 
Surplus 
Early development of resources that could be 
developed later depends on the cost effec
tiveness and the lifetime of those resources. 
It may be cost effective to develop some 
resources earlier than they would otherwise 
be needed , but generally only those 
resources that would otherwise be lost to the 
region should be acquired during the surplus. 
Further, early development of lost oppor
tunity resources should involve only the ones 
that are environmentally acceptable. 

This analysis evaluates the expected value of 
lost opportunity resources based on the 
needs of the region as a whole. The region's 
utilities and public utility commissions need 
to evaluate the specific conditions of their 
ratepayers and decide on the appropriate 
resource acquisition actions. The Council 
provides the following analysis as a general 
indication of the value of lost opportunity 
resources to the entire region. The Council 
will conduct additional analysis of the region's 
need for new resources and is prepared to 
assist others to assess individual circum
stances that differ from the region as a whole. 

The expected value of deferring all resources 
in the plan was used to evaluate the value of 
lost opportunity resources acquired in 1986 
and, alternatively, in 1990. Using the Decision 
Model, a lost opportunity resource was 
added in 1986 and, to bound the range of 
value over the next five years, a second case 
assumed the resource was added in 1990. 
These lost opportunity resources were 
added to every load path, independent of the 
need for new resources. The result is to con
tribute additional surplus for the entire 20 
years in low load paths. In high load paths, 
the lost opportunity resource displaces high
cost coal plants. In medium loads, the 
acquisition of a lost opportunity resource in 
1986 displaces conservation. 

The region is expected to benefit from acquir
ing lost opportunity resources if they are less 
costly than a certain amount. Figure 8-11 
illustrates the resulting value of lost oppor
tunity resources acquired in 1986 or 1990. 
Since the value depends on the resource's 
lifetime, along with many other factors, Fig
ure 8-11 shows the relationship of avoided 
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FigureB-11 
Value of Lost Opportunity Resources in the Portfolio 

cost to various lifetimes. This analysis shows 
that, for extremely short-lived resources of 
ten years or less, the region gains little benefit 
from their early development because the 
region is surplus during most of their life. For 
resources that are longer lived, the benefits 
to the region from acquisition in 1986 
increase up to a maximum of approximately 
3.0 cents per kilowatt-hour. Based on this 
analysis, during 1986 the region should not 
acquire lost opportunity generating 
resources earlier than they are needed to 
meet regional load requirements, unless the 
cost of the resource is less than 3.0 cents per 
kilowatt-hour. The maximum value for the 
same resource in 1990 would be about 3.2 
cents per kilowatt-hour. These estimates will 
need to be revised as regional conditions 
change and the region approaches the point 
of needing higher cost resources. 

These estimates of the value of a lost oppor
tunity resource have been based on the addi
tion of a single resource with a uniform contri
bution to the system across the year. Further, 
the resource's contribution does not vary as a 
function of the region's future load path. In 
order to use these estimates for the evalua
tion of conservation resources, the analysis 
must be modified to take into account both 
the seasonal load shape of conservation pro-

grams and the ability of some conservation 
activity, such as the model conservation stan
dards, to adjust their savings as a function of 
the load path the region experiences. In addi
tion, for conservation programs, several 
other adjustments are necessary to correct 
for this analysis having been done at the 
point of generation in the region's power sys
tem. Because conservation programs affect 
savings at the load centers , these estimates 
of the value of a lost opportunity resource 
need to be adjusted for transmission system 
losses and costs before they are applied to 
evaluating conservation programs. Further, 
conservation programs are awarded a 10 per
cent cost advantage under the Northwest 
Power Act. Therefore , the values of lost 
opportunity resources shown on Figure 8-11 
need to be increased by 20 percent for eval
uating a lost opportunity conservation 
program. 

1./System cost is defined as an estimate of all 
direct costs of a measure or resource over its 
effective life, including, if applicable, distribu
tion and transmission costs, waste disposal 
costs, end-of-cycle costs, fuel costs and quan
tifiable environmental costs. System cost also 
takes into account projected resource opera
tions based on appropriate historical experi
ence with similar measures or resources. 





Introduction 
The Action Plan describes the actions that 
must be taken in the near term if the region is 
to achieve the goals of this 20-year power 
plan. This Action Plan supersedes the 1983 
Action Plan and should guide the region 's 
actions until conditions require substantive 
change, at which time the Action Plan will be 
amended. Activities that are being con
ducted to implement the 1983 plan should be 
completed, except as specifically stated in 
this Action Plan. The Action Plan also pro
vides a standard against which to measure 
the region's progress toward the long-term 
goals of the plan, and summarizes progress 
made in achieving the goals that were set for 
the region in the 1983 Action Plan. 

fhe 1986 Action Plan differs in approach 
'rom the 1983 Action Plan in two important 
Nays. First, the actions that the Bonneville 
=>ower Administration needs to take are 
foscribed in many cases as objectives to be 
net, rather than as detailed tasks. Bonneville 
Nill thus have more flexibility in determining 
~xactly how to achieve the objectives of the 
\ction Plan. Bonneville has agreed to 
levelop detailed work plans for achieving the 
)bjectives of this Action Plan. Bonneville will 
levelop the work plans through a public pro
:ess and in consultation with the Council and 
>ther interested parties. In addition, the 
~ouncil will review the work plans in open 
>ublic meetings for consistency with the 
>bjectives of the plan. 

·he second way this Action Plan differs from 
he 1983 Action Plan is that it recognizes 
:xplicitly that other organizations besides 
lonneville and the Council will need to be 
wolved if the region is to realize the benefits 
,f the 20-year plan. In the 1983 plan, the 
:ouncil did not distinguish Bonneville's obli-
1ation from the total needs of the region's 
·lectrical system. The 1986 plan does make 
istinctions in the actions needed by various 
roups in the region. 

ike the 1983 Action Plan , the 1986 Action 
'Ian emphasizes building the capability to 
cquire conservation and calls for no near-
3rm development of resources except those 
1at are cost effective and that cou Id be lost to 
1e region if they are not secured right away. 

This plan emphasizes the following priorities: 
1) a stronger regional role for Bonneville; 
2) development of the capability to acquire 

conservation on a regional basis; 
3) strategies to make better use of the hydro

power system; 
4) building conservation capability in all 

sectors; 
5) demonstrating the cost effectiveness of 

renewable resources so they are available 
before the region has to build new gener
ating resources; 

6) allocation of costs for two unfinished 
nuclear plants and elimination of barriers 
to their completion; and 

7) a study of electric power sales and pur-
chases between regions. 

The key to most of these priorities is coopera
tion among power organizations, both pub
licly-owned and investor-owned, and cooper
ation is a theme that runs throughout the 
1986 Action Plan. 

The objectives and specific activities 
expressed in this Action Plan are those that 
the Council believes are necessary in light of 
the current surplus and the range of fore-
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casted energy needs facing Bonneville and 
the region. The Council believes that if the 
objectives of this Action Plan are achieved , 
the goals of the plan, set forth on page 3-1, 
will be realized. 

Activities to Promote 
Regional Cooperation 

Bonneville's present firm power customers, 
primarily the public utilities and direct service 
industries, represent only about half the 
regional load. The region's investor-owned 
utilities and generating public utilities repre
sent the other half. Although they have 
signed power sales contracts giving them the 
rights to power from Bonneville with seven 
years' notice, the investor-owned utilities 
have not yet chosen to place significant loads 
on Bonneville. The result is that Bonneville 
faces considerably more uncertainty about 
its future load requirements than was envi
sioned by the Council when it adopted the 
1983 plan. 

The current status of regional utilities' loads 
and resources only exacerbates the difficul
ties in managing the uncertainty of future 
loads. The public utilities and other custom
ers served by Bonneville could have suffici
ent resources to meet their needs through 
the end of the century if energy demand 
remains relatively stable. The public utilities 
also have ownership of the Washington Pub
lic Power Supply System's mothballed 
Nuclear Project 1 (WNP-1) and 70 percent 
ownership of WNP-3 , representing over 
1,300 megawatts of power that they probably 
will not need until after the year 2000. Fur
thermore, as the result of settlement of a 
lawsuit over the mothballing of WNP-3, Bon
neville has obtained a contractual right to 
acquire, in accordance with the provisions of 
section 6(c) of the Northwest Power Act, the 
remaining 30 percent of that plant. 

Further, the Council analysis indicates that 
some of the investor-owned utilities may 
need additional resources in the near future. 
From a regional perspective, the lowest cost 
resources to serve the investor-owned util
ities' needs are resources currently surplus to 
the region's needs; conservation in their own 
service territories; conservation in public util
ity service territories; and strategies to better 
use existing nonfirm hydropower. Additional 
potentially low-cost resources could be 
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obtained by the completion of the two moth
balled nuclear plants, WNP-1 and WNP-3. 

The fact that the region is more decentralized 
than was assumed in the first plan presents 
the Council with new questions to address in 
its Action Plan for the region. Should the 
Council plan only to meet Bonneville's cur
rent obligations and its attendant load 
growth? If so, what are the implications for 
current conservation, and for research , 
development and demonstration? How 
should the regional plan treat Bonneville's 
potential obligations to serve future load 
growth of investor-owned utilities? Given that 
conservation in public utilities' service territo
ries is part of the lowest cost regional mix of 
resources to meet load growth of investor
owned utilities, what institutional arrange
ments could lead to a sale of this resource 
from public to investor-owned utilities? And, 
what actions should other entities take, inde
pendently from Bonneville, to promote the 
lowest cost energy future for the region? 

The Council has addressed these questions 
in developing this 1986 Power Plan for the 
region. The activities called for in this Action 
Plan are intended to facilitate achieving the 
regional goals identified in the 20-year plan. 

The goals of this plan can only be achieved if 
the Council, Bonneville, the region's utilities, 
and state utility regulatory commissions work 
to promote cooperative regional actions . 
Cooperative actions will ensure that the 
region can achieve the least-cost resource 
mix, minimize uncertainties in Bonneville's 
load obligations, and enhance the region's 
ability to meet the uncertainties of the future. 
The Action Plan includes activities that need 
to be pursued to initiate this effort. 

Actions by regional entities to help promote 
regional cooperation should accomplish the 
following: 

• Assure that Bonneville's new resource (7f) 
rate be a predictable and cost-effective 
source for utilities that might require new 
resources. Regional power entities should 
work toward specific policies for the alloca
tion of new resource costs, including the 
transfer of conservation and nonfirm power 
based on mutually agreeable terms and 
conditions. Bonneville should develop pro
jections and procedures that will enhance 
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predictability in the forecast of new resource 
costs. Bonneville should consult with public 
utility commissions and investor-owned util
ities in the development of such policies so 
that these entities can reliably plan on 
acquiring energy through Bonneville power 
sales contracts. 

• Develop mechanisms that will allow surplus 
utilities to make available their conservation 
resources to utilities in need of additional 
resources. These mechanisms should be 
explored cooperatively with the region's util
ities to ensure that affected utilities will be 
able to use the mechanisms that are devel
oped. The Council believes there may be a 
number of ways to pursue the sale of con
servation. The Public Generating Pool, for 
example, has expressed a willingness to 
explore bilateral sales. The Bonneville new 
resource pool could also prove to be an 
acceptable means of achieving this goal. 

• To the degree permitted by law, develop an 
allocation policy for the costs of options and 
potential options such as WNP-1 and 3. In 
developing such a policy, Bonneville should 
pursue a vigorous program of public 
involvement to ensure that the final policy is 
a mutually acceptable one that will promote 
regional flexibility in meeting future 
resource needs and will assist in the man
agement of the risks of overbuilding or 
underbuilding. 

• Explore the opportunities and difficulties of 
making better use of the region's nonfirm 
energy resources. Currently, much of the 
region's nonfirm energy resource is con
trolled by Bonneville. Better use of nonfirm 
energy for meeting firm loads could signifi
cantly benefit the region 's ratepayers by 
avoiding the development of new, more 
expensive resources. These strategies 
may include appropriate rate treatment and 
fuel adjustments for combustion turbines 
used to firm secondary hydropower. Any 
such use of nonfirm resources must be con
sistent with the Council's Columbia River 
Basin Fish and Wildlife Program and should 
be preceded by careful evaluation of the 
costs and benefits of nonfirm reallocation , 
including fish and wildlife and environmen
tal effects. The Council will follow closely 
the development of the policy, to ensure that 
this plan and the fish and wildlife program 
are effectively pursued in the study effort. 

• Include in Bonneville 's environmental 
review of the long-term power sales con
tracts an examination of the opportunities 
presented by the contracts for enhanced 
regional cooperation, through such actions 
as are described in this Action Plan. 

• Design policies to develop and preserve 
cost-effective resources. 

• Jointly sponsor research, development and 
demonstration activities whenever possi
ble. Where investor-owned utilities are 
involved, the Council recommends that the 
public utility commissions consider appro
priate rate treatment for funds expended in 
regional research and developm ent 
activities. 

.. 



Status of Conservation 
Resources 

fhe region has made substantial progress 
:oward understanding and achieving conser
,ation in the nearly three years since the 
'.;ouncil's first power plan. Five communities 
1ave participated in the early adopter pro
~ram for the Council's model conservation 
;tandards for new buildings. Washington and 
)regon have adopted statewide codes that 
Yill raise the energy efficiency of new build
ngs, and Bonneville has developed and 
mplemented the Super Good Cents pro
Jram to encourage building new homes to 
he model conservation standards level. 
3onneville has developed and implemented 
>rograms in each sector to gather additional 
1formation on conservation potential and 
nethods of achieving that potential. Finally, 
;everal of the region 's investor-owned utilities 
,ave implemented programs to market effi
:ient construction of electrically heated resi
lences in their service territories. 

·his Action Plan continues the process, 
1egun in the 1983 plan, of building the 
apability to secure conservation as a 
~ional resource. The vast majority of action 
ems in the 1983 plan were the responsibility 
,f Bonneville 's Office of Conservation. 
lecause that office was new when the 1983 
Ian was adopted, there were a number of 
roblems that are typical for a new and 
:i.pidly growing organization. These start-up 
roblems have delayed implementation of 
ome aspects of the plan. 

It appears that many of the start-up problems 
have been resolved. Staffing levels have 
been increased in the commercial, industrial 
and irrigation sectors, and staff has gained 
valuable experience in a number of areas. In 
addition , Bonneville has established an 
ongoing consultation program with the 
states, local governments and Indian tribes 
on substantive matters of policy and program 
design. 

In spite of the progress made since adoption 
of the first plan, uncertainty remains about 
the region's ability to meet its future energy 
needs through conservation. Bonneville has 
gained only limited information and experi
ence in the commercial , agricultural and 
industrial sectors regarding the costs, incen
tives, market penetration rates and lead 
times needed to expand programs to the 
regional level. 

Concern still remains over Bonneville's slow 
response to the Council's repeated call to 
achieve a representative number of low 
income and renter households in the service 
territories of utilities participating in its resi
dential weatherization program, and with 
Bonneville's allowing partial weatherization 
of houses within its residential weatherization 
program. 

The Council believes it may take several 
years and several program cycles to gain the 
experience that assures the conservation 
resource can be acquired when needed. 

Status of Generating Resources 

With respect to generating resources, the 
central feature of the 1983 Action Plan was 
the options concept. The plan placed strong 
emphasis on developing and testing option
ing capability, because the concept offers a 
significant opportunity for dealing with plan
ning uncertainty. Other actions in the 1983 
Two-Year Action Plan concerning generating 
resources included development of an 
inventory of lost opportunity resources ; 
development of improved information con
cerning the availability, cost and constraints 
to development of generation resources, 
including system efficiency improvements; 
confirmation of the availability of geothermal 
resources and of combustion turbines for 
meeting unexpected load growth; and further 
development of methods for determining 
environmental costs and benefits. 
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Some significant advances have been made 
since the 1983 plan was adopted. Through 
the work of the Council's Options Steering 
Committee, its option task forces and Bon
neville staff, the region has gained a better 
understanding of potential barriers to the 
options concept, and advances have been 
made towards resolving important concerns. 
The State of Montana has taken legislative 
action to accommodate the options process. 
The State of Oregon can accommodate 
options when siting and licensing generating 
resources . The process in Washington 
appears to be receptive to optioning 
resources , but regulatory changes would 
probably be needed. Bonneville is proceed
ing with the action item to acquire several 
hydropower sites to test whether the options 
concept could be accommodated by the 
Federal Energy Regulatory Commission 
(FERC) in its licensing process. Bonneville 
has begun negotiating with sponsors of 
hydropower sites chosen from responses to 
its request to purchase options. FERC staff 
has responded positively to an approach that 
would have them hold a request for a license 
until Bonneville indicates a desire to begin 
construction. At that point, final need for 
power and environmental issues would be 
considered. A license could be granted 
within a few months of Bonneville's signal to 
proceed with development of the site. Bon
neville's attempts to secure options on hydro
power facilities will provide a test of this 
approach. 

The Council has also developed a model 
process for securing resources that incorpo
rates the options concept. That process 
appears as Appendix I-A of this plan. 

Bonneville has developed a list of potential 
lost opportunity resources and a process for 
monitoring them. 

Data bases used in the planning process 
have been improved to provide better infor
mation on the availability, cost, and con
straints to development of generation 
resources. 

A major cooperative effort among the Coun
cil, Bonneville, and the U.S. Army Corps of 
Engineers to update the region's hydropower 
data base is nearing completion . The 
improved hydropower data base and the 
results of the Council's hydropower assess
ment efforts will help the Council refine its 
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estimates of the potential for new hydro
power development in the region. 

Studies to gain a better understanding of the 
availability and cost of potential improve
ments in hydropower system efficiency are 
continuing. 

Bonneville has made no progress on acquir
ing a combustion turbine. Nor has it 
requested approval from the Economic Reg
ulatory Administration for a waiver from the 
Powerplant and Industrial Fuel Use Act to 
use combustion turbines in the region as a 
hedge against rapid electrical load growth 
and as part of a strategy to make more effi
cient use of the region 's hydropower. 
Because the region needs to evaluate further 
several strategies for better utilizing our 
hydropower system, the Council concluded 
that acquisition of a combustion turbine is not 
necessary at this time. However, before a 
decision can be made on the appropri
ateness of building new combustion tur
bines, additional work should be undertaken 
to clarify whether the Fuel Use Act will con
strain the region's use of combustion 
turbines. 

Action Plan 
This Action Plan presents key activities that 
should be part of any work plan designed to 
meet goals and objectives of the power plan. 
The Council intends that Bonneville consult 
with the Council and other interested parties 
to develop work plans designed to meet the 
stated goals and objectives. and that Bon
neville provide the Council with periodic brief
ings on the progress of its activities. Specific 
details of what the Council expects to be in 
work plans and the public process for Council 
review are presented at the beginning of Sec
tion I of this Action Plan, concerning Bon
neville Activities. 

The Council has determined that the actions 
in this Action Plan are cost effective, prudent, 
and necessary in order for Bonneville to 
acquire the lowest cost resources consistent 
with the priorities, considerations. and other 
requirements of the Northwest Power Act. 
The Council will consider Bonneville's record 
in implementing these actions as a part of 
any Council proceedings under section 
6(c)(2) of the Act, which requires a Council 
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determination of consistency or inconsis
tency with this plan prior to Bonneville's 
acquisition of any major resource. A major 
resource is a resource with a planned 
capability greater than 50 average mega
watts that is acquired for a period of more 
than five years. If significant changes in cir
cumstances occur, this plan can be revised at 
any time by Council action. 

The Council has considered the financial 
effect these actions may have on Bonneville 
and the region 's ratepayers and has found 
them to be negligible. Because of the size 
and expected duration of the surplus. there 
are no actions included for the sole purpose 
of acquiring electrical energy, and the 
activities included in this Action Plan to posi
tion the region to meet its future needs for 
electricity represent a very small part of Bon
neville's budget. 

Some of the activities contained in the Action 
Plan , if not designed carefully, could affect 
consumer choices between electricity and 
other fuels. Every care should be taken when 
implementing this power plan to avoid affect
ing consumers' choices of electricity over 
another fuel type. The Council will continue 
to monitor this aspect of plan implementa
tion ; if significant changes in fuel choice 
occur, the Council will consider modifying the 
power plan. In addition, the Council plans to 
do economic analysis of heating with gas and 
other fuels compared to heating with elec
tricity. These analyses will be made available 
to interested parties. 

The Council believes that the benefits envi
sioned in the Act can be realized if utilities, 
public utility commissions and other regional 
entities cooperate in implementing this 
Action Plan. 

The Action Plan is structured as follows: 

I. Bonneville Activities 

1.0 New Residential (site-built) and New 
Commercial Buildings 

2.0 New Manufactured Houses 

3.0 Existing Residential Buildings 

4.0 Existing Commercial Buildings, Indus
try, Irrigated Agriculture , and Institu
tional Buildings 

5.0 Residential Appliances 

6.0 State and Local Government Programs 

7.0 The Resource Acquisition Process and 
Supporting Activities 

8.0 Management of the Resource Option 
Inventory 

9.0 Confirmation of Resources 

10.0 lntertie Access Policy 

11 .0 Data Development 

ti. Council Activities 

1.0 Information and Methods for Planning 

2.0 Research and Development Agenda 

3 .0 Monitoring and Review of Plan 
Implementation 

4.0 West Coast Energy Study 

Ill. Recommended Activities for the 
Region's Public Utility Commissions 
and Investor-owned Utilities 



I. Bonneville Activities 
This section of the Action Plan describes 
objectives and key elements of work plans to 
be developed and implemented by Bon
neville. Bonneville's conservation and gener
ating resource activities are funded in gen
eral accordance with an annual budget. 
Budget development for a given fiscal year is 
initiated more than two years before the 
beginning of the fiscal year in which the funds 
are actually expended . In addition, the 
agency's overall spending levels are set in 
individual rate cases that can cover periods 
from one year to in excess of two years. 

Nonetheless, Bonneville has considerable 
budgeting flexibility compared to other 
federal agencies. Although Bonneville's bud
get is reviewed by Congress, it is considered 
approved unless Congress specifically dis
approves it. In granting Bonneville this spe
::;ial status, Congress recognizes that the 
agency's expenditures and repayment of 
jebt are funded by the ratepayers of the 
'Bgion. 

Some of the Action Items contained in the 
11.ction Plan could entail modification of Bon-
1eville's budget plans in the current and sub
:;equent fiscal years. The Council believes 
3onneville has sufficient budget flexibility to 
3ccommodate needed changes. 

rhe Council's expectations concerning 
mplementation of the 1986 Action Plan are 
)ased on the policy of the Bonneville Admin
strator, which was stated in Bonneville 's 
~ugust 1983 response to the Council's 1983 
~ction Plan. That policy stated: 

" ... in areas where [Bonneville] and the 
Council disagree over the appropri
ateness of implementing a particular 
action item and where it is one party's 
opinion against the other's, where a 
mutually acceptable resolution is not 
reached, and where there are no legal 
constraints, financial or budgetary limita
tions of the U.S. Government, or 
breaches of prudent utility practice con
fronting [Bonneville] , the Council's 
approach will be followed." 

lather than specifying action items in great 
letail, as it did in the 1983 plan, the Council is 
,roviding Bonneville more flexibility in 

designing programs to achieve the objectives 
set forth in the Action Plan. Bonneville is 
expected to develop work plans that contain 
schedules and descriptions of tasks and 
activities to be undertaken to achieve the 
objectives set forth in the Action Plan and to 
implement those work plans. 

Each work plan should contain the following 
information: 

1. A statement of the objective( s) of the work 
plan and its relationship to the Action Plan. 

2. A description of the tasks or activities 
which will be undertaken to meet the 
objective(s), including 1) scope of work, 2) 
major tasks to be completed, 3) research 
and development requirements, and 4) a 
method for measuring and evaluating pro
gress toward the objective. 

3. Key decision points, schedules of 
expected research findings, and major 
task objectives. 

4. A statement by Bonneville of the relative 
level of effort to be expended on each of 
the major parts of plan implementation. 
Level of effort can be described using esti
mated staffing and funding requirements, 
which are an integral part of all work plans, 
or any other measure which Bonneville 
believes will more appropriately define the 
relative level of effort being expended on 
implementing the plan. 

In developing and implementing its work 
plans, Bonneville should consult, as appro
priate, with at least the following groups: the 
Council, Bonneville's customers, state gov
ernments (energy offices, utility regulatory 
commissions, siting agencies), local govern
ments, private utilities, fish and wildlife agen
cies, Indian tribes, and other interested 
parties. 

The Council will conduct a review of the work 
plans, including an opportunity for public 
comment, to determine consistency with the 
Council's plan and the Northwest Power Act. 
If significant unresolved differences exist 
after Bonneville's consideration of the Coun
ci I's comments , the Council may begin 
rulemaking for a formal amendment to the 
plan, which will specify in detail the activities 
needed to meet the objectives of the plan. 

Chapter9 

Sixty days past the date of adoption of this 
plan, Bonneville should publish a schedule 
for development of work plans. The Council 
expects that Bonneville will develop draft 
work plans and complete its public involve
ment process in order to begin implementing 
its approved work plans at the beginning of 
Fiscal Year 1987. 

1.0 New Residential (Site-built) 
and New Commercial 
Buildings 

As directed by the Northwest Power Act, the 
Council designed the model conservation 
standards (MCS) to produce electricity sav
ings that are both cost effective for the region 
and economically feasible for consumers. 
Since most residential and commercial build
ings constructed today are likely to last con
siderably longer than the current surplus of 
electricity, all cost-effective conservation 
should be captured at the time the buildings 
are constructed . Where such cost-effective 
measures are not installed at the time of con
struction, it can be prohibitively expensive if 
not impossible to return to the structure and 
add the measures later. The result is that a 
cost-effective resource is lost to the region 
forever. 

Objective 

To improve the efficiency with which new 
residential and commercial buildings use 
electricity and to ensure that buildings 
converting from other fuels also use elec
tricity efficiently. 

Status and Review: Model 
Conservation Standards 

Since the Council 's first regional power plan 
was adopted on April 27, 1983, the Council 
and Bonneville have made substantial pro
gress in their efforts to improve the energy 
efficiency of new buildings. Several local 
jurisdictions in Washington State have 
adopted the model conservation standards 
(MCS) as codes. In addition, statewide code 
improvements have been achieved in 
Oregon and Washington, although not to the 
full levels of the MCS. Over 400 houses have 
been built to the MCS through the Residen
tial Standards Demonstration Program 
(RSDP), a training program for builders, code 
officials, and other interested parties in the 
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shelter industry. Even though the data from 
the RS0P have statistical limitations, the 
Council is encouraged by the fact that costs 
reported by the majority of RSDP builders 
were in accord with the Council's 1983 cost 
estimates. This result is remarkable in that 
most RSDP builders were constructing an 
MCS home for the first time. 

Bonneville has initiated a marketing pro
gram, Super Good Cents. aimed at achiev
ing 5,000 houses built to the MCS in fi scal 
year 1986. Houses built and marketed 
through the Super Good Cents program will 
be certified energy efficient by electrical util
ities. The goal of certification is to get lenders, 
sellers and buyers to recognize the added 
value of an MCS home because it is less 
expensive to own and heat. Bonneville also 
has a continuing program to help train and 
educate the shelter industry, including lend
ers, about the advantages of building more 
efficient buildings. In addition, several inves
tor-owned utilities in the region have estab
lished a program to market efficient building 
practices in their service territories . 

The Council adopted the MCS in its 1983 
Power Plan for the region (48 Fed. Reg . 
24493). On July 26, 1985, the Council pub
lished proposed amendments to those stan
dards (50 Fed. Reg. 30654). Hearings were 
held in the four Northwest states to receive 
oral public comment on the proposed 
amendments. Consultations were held with 
interested persons and groups. Extensive 
written public comments were also received. 
After review of the comments received, the 
Council published a reformulated version of 
the proposed rule and reopened the com
ment period (50 Fed. Reg. 40091, Oct. 1, 
1985). Additional consultations and hearings 
were held in each of the Northwest states. 
The revised MCS in Appendix I-B are the 
result of that process. 

The MCS savings levels for both new resi
dential and commercial buildings are equiv
alent to the MCS set forth and as amended 
by the Council in its 1983 plan. The savings 
resulting from the MCS will help the region 
avoid the construction of more expensive 
resources 

The MCS protect indoor air quality by includ
ing requirements to maintain air quality at 
levels common in 1983 in new non-MCS resi-
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dential building s. The Council also has 
included action items in thi s plan for the 
development by Bonneville of design , 
installation, and inspection standards for 
mechanical ventilation . 

The MCS are also designed to meet the 
Northwest Power Act's requirements that 
they produce all electrical energy savings 
that are cost effective for the region and eco
nomically feasible for consumers, taking into 
account financial assistance made available 
pursuant to the Act. The Council will continue 
to monitor the cost and performance of all the 
model conservation standards and will revise 
the MCS as appropriate. 

The Council 's 1983 approach to the MCS 
emphasized the use of building codes as the 
least expensive way for the regional power 
system to acquire cost-effective conserva
tion . State and local Jurisdictions are still 
strongly encouraged to adopt the MCS for 
new residential and commercial buildings 
and conversions as building codes. This 
reformulation of the MCS , however, also 
focuses on utility residential and commercial 
conservation programs. The new MCS for 
utility programs are designed to encourage 
through marketing and financial assistance 
improved building practice and ultimate 
adoption of building codes at MCS levels by 
reducing the cost of the MCS. 

Compliance with the MCS for utility pro
grams is determined by an annual evaluation 
of the performance of all utilities. The poorest 
performing utilities will be subject to a sur
charge as detailed below. 

To help jurisdictions and utilities prevent inef
ficient buildings from being converted to elec
tricity for space heating and/or conditioning, 
the Council has included an MCS for conver
sions that calls upon state and local Jurisdic
tions and utilities to require all regionally cost
effective conservation measures to be 
installed at the time of conversion. 

The model conservation standards are con
tained in Appendix I-B. 

Activities: 
Model Conservation Standards 

Achieving the improved levels of building effi
ciency represented by the MCS is the goal of 

the Council. This goal can be achieved in a 
variety of ways. Bonneville has a key lead
ership role in achieving the goal of construct
ing more efficient buildings in the region . 

Even though the benefits of building to the 
MCS are clear, homebuyers, builders, lend
ers, state and local governments and utilities 
need technical and financial assistance to 
make the transi tion to energy efficient build
ings constructed at the level of the standards. 
Bonneville should continue activities to assist 
homebuyers, state and local governments. 
homebuilders, utilities, realtors, lenders, and 
appraisers to accurately evaluate building 
techniques that will achieve improved levels 
of electrical energy efficiency. This training 
and technical information is needed so that 
all of the decision makers involved in con
structing and purchasing new buildings can 
make an informed decision that recognizes 
the importance of energy efficient measures 
in the total costs of owning and heating or 
cooling the building . Bonneville activities 
listed below are those that the Council has 
determined are important in achieving its 
goal. 

Bonneville activities are discussed in four 
sections below : 1) new site-built electrically 
heated residences ; 2) new commercial build
ings; 3) conversions of buildings to electric 
space conditioning; and 4) general activities 
that relate to more than one of the building 
sectors. 

. ·.· 

. . ~~:_,·'::.·.:..·.·.::.·_·:_· ... ·.·.; :~.-.)~., •. 1.:; .... ·.·~.:-... ,J~.~-· .·-. -.·.·. ··., .~ .. ~.·,,-.; . ·,,.@{.:~~--- - - ~--



1. New Electrically Heated 
Residential Buildings 

Bonneville should develop and implement a 
work plan which includes the following 
actions: 

• Assist states, local governments and/or 
utilities in their efforts to comply with the 
Council's residential model conservation 
standards (MCS), described in Appendix 
1-8. 

• Maintain an aggressive energy efficient 
new home marketing program (e.g., 
Super Good Cents). This program should 
include, as a condition of participation in 
the program, monitoring of indoor air qual
ity and employment of specific pollutant 
source control measures in residential 
buildings constructed under the program. 
When the commercial marketing program 
development (described below) is com
plete, make the marketing program a com
prehensive one to market electrically effi
cient residential and commercial buildings. 

• Establish by July 1, 1986, a program to 
share financial assistance with local util
ities for both single family and multifamily 
dwellings. Bonneville should establish the 
financial assistance for calendar years 
1987 and 1988 at the levels stated in Table 
1-8-2 of Appendix I-B for average size sin
gle family houses (about 1,850 square 
feet), and establish a procedure to adjust 
the financial assistance as appropriate 
beyond January 1, 1989. Financial 
assistance to multifamily residences and 
other than average size single family 
houses should be based on the square 
footage of the residences. The financial 
assistance and/or marketing effort should 
be adjusted if compliance with the MCS is 
not being achieved. In any case, beginning 
January 1, 1989, the financial assistance 
should be established by Bonneville within 
the range set forth in Table 1-8-3 of Appen
dix 1-8. The minimum value is the dif
ference in net present value life cycle costs 
to the consumer between a house built to 
the minimum life cycle cost level and a 
house built to the full residential MCS 
level. The maximum value is the median 
builders' costs in the previous year or years 
for conservation measures more efficient 
than the level of the 1983 building practice. 

The Council's current calculation of the mini
mum and maximum values is shown in Table 
1-8-3 of Appendix 1-8. 

The financial assistance beyond January 1, 
1989, should be provided by Bonneville and 
local utilities1 based on shares established in 
Table 1-8-4 of Appendix 1-8. The cost-sharing 
ratios will be determined by the level of cur
rent building practices in each state by cli
mate zone compared to the residential MCS. 
As local building practice improves through 
codes or by other means, the local utility's 
share of the total financial assistance pay
ment would be decreased until such time as 
the code reached or exceeded the minimum 
life cycle cost level for homebuyers. At that 
time, the local utility's share of the financial 
assistance could drop to zero, and Bon
neville would make the entire payment, up to 
the maximum level described above. The 
Council may revise these tables based on 
new information, including, but not limited to, 
that made available by early adopter juris
dictions and by utilities participating in the 
Bonneville/utility residential MCS program. 

Bonneville financial assistance should be 
offered regionwide-including to utilities not 
currently exchanging with Bonneville or pur
chasing power from Bonneville. There are 
several reasons for this . First, Bonneville 
could find itself obligated to meet future 
investor-owned utility loads under its current 
power sales contracts. Avoiding unneces
sary increases in investor-owned utility load 
requirements would reduce future rate 
increases as well as other risks associated 

Chapter9 

with expensive thermal plant construction. 
Second , when an investor-owned utility 
acquires new resources, its acquisition costs 
are not paid solely by that utility's customers. 
In significant part, the costs are paid by Bon
neville and its customers. This occurs when 
these costs are included in an investor
owned utility's average system cost and are 
spread to all Bonneville customers through 
the exchange. This exchange was autho
rized by the Northwest Power Act and is 
designed to provide lower rates for the resi
dential and small farm customers of investor
owned utilities. Energy efficient construction 
will help hold down the size and cost of the 
exchange. Third, it is important for the ulti
mate adoption of MCS building codes and 
reduction of MCS costs to pursue MCS con
struction and market development region
wide. Improving building practice is key to 
achieving MCS construction. This may not 
occur if the focus is solely on that portion of 
the region (approximately 40 percent) cur
rently purchasing power from Bonneville. 

Bonneville financial assistance to partial 
requirements customers and potential cus
tomers not currently purchasing from Bon
neville should vary to reflect the benefits Bon
neville is expected to receive in reduced load 
requirements, reduced exchange require
ments, and improved building practice. The 
payments should take into consideration 
Bonneville's "Final Conservation Cost-Shar
ing Principles" (Office of Conservation, Bon
neville Power Administration, January 21 , 
1985), which allow cost sharing with all Bon
neville customers, including those with no 
load requirements on Bonneville. 

The Council expects that costs of conserva
tion measures beyond the current minimum 
life cycle cost level for homebuyers will 
decline as the market for heat recovery ven
tilators matures, builders gain experience in 
using high A-value exterior walls, and lower 
cost infiltration techniques come into prac
tice. As this occurs, Bonneville's share of the 
financial assistance would decrease. It could 
become zero when the full residential stan
dard results in the minimum life cycle cost 
level for homebuyers. The Council will review 
annually the allocation shares as codes 
improve, relative costs and performance of 
conservation measures change, or as build
ing practice changes, and will adjust them as 
appropriate. 
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Based on costs reported by builders par
ticipating in the Residential Standards 
Demonstration Program (RSDP), the 
Council has established the minimum 
share of the total financial assistance to be 
provided by the local utility. This share is 
based on a Council judgment after consid
ering: 1) the RSDP costs of measures that 
would be required to go from current 
(October 1985) building practice (or 1986 
state building codes) to a house which has 
the minimum life cycle costs for home
buyers; and 2) the RSDP costs of mea
sures that would be required to go from 
current building practice to the f.ull residen
tial MCS. The local share of the financial 
assistance is based on the ratio of these 
two costs. The financial assistance per sin
gle family dwelling for an average sized 
home should be as shown in Table I-B-2 of 
Appendix I-B and should remain in effect 
for calendar years 1987 and 1988. 

• Refine the point system used in the Resi
dential Standards Demonstration Pro
gram, using the generalized paths shown 
in Table I-B-1 of Appendix I-B as the basis. 
At a minimum, component trade-offs 
should be included to account for varia
tions in building thermal mass, heating 
system efficiency, solar orientation, enve
lope thermal efficiency, and mechanical 
ventilation without heat recovery. The point 
system is required to give builders the flexi
bility they need to meet the wide range of 
characteristics desired by homebuyers. 

• Develop and implement in consultation 
with the regions electric utilities, other fuel 
providers (such as the natural gas indus
try), state and local governments, utility 
regulatory commissions, and others, a 
method to monitor the effects of financial 
assistance on heating system choice of 
new homebuyers. The Council does not 
believe that consumer choice between 
competing fuel sources will be significantly 
affected by financial assistance offered by 
Bonneville and/or utilities. If the Council 
determines that significant fuel switching 
does occur, then the Council may deter
mine that appropriate adjustments should 
be made to the financial assistance levels 
and/or marketing program. The Council 
will also analyze how the life cycle cost of 
gas-heated homes compares to elec
trically heated homes and will make that 
information available to interested parties. 
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• Request utilities to submit to Bonneville by 
September 1, 1986, a plan declaring how 
they intend to comply with the MCS for 
utility residential conservation programs 
beginning on January 1, 1987. 

• Continue research on technology that 
improves indoor air quality beyond the 
level attained in homes built to current 
practice, which is estimated to be approx
imately 0.5 air changes per hour. 

• Expand Bonneville's existing Indoor Air 
Quality Research Program to: 

• Assess the relative effectiveness of alter
native source reduction and mechanical 
ventilation systems and strategies for 
minimizing potential pollutant build-up, 
including but not limited to spot ventila
tion, whole house exhaust-only ventila
tion, ductless heat recovery ventilation, 
and whole house heat recovery 
ventilation. 

• Monitor indoor air quality in a sample of 
all new electrically heated homes and 
evaluate the effectiveness of natural ven
tilation (i.e., infiltration) compared to 
mechanical ventilation in maintaining 
clean air, given the same source strength 
and whole house ventilation rate. 

• Identify the major indoor pollutants that 
may be significantly reduced or elimi
nated through source reduction actions 
that might be effected through building 
codes and product standards. 

• Provide findings from indoor air quality 
research to local and state building code 
and public health agencies for their 
consideration. 

• Heat recovery ventilation systems and/or 
ventilation systems without heat recovery 
installed in all programs used to achieve 
the MCS should be designed and certified 
to result in 0.5 air changes per hour to the 
conditioned space under typical installa
tion and design weather conditions. 
Interim standards for the design, installa
tion and performance of heat recovery ven
tilation systems should be promulgated by 
April 1, 1986. Final standards for the 
design, installation, and performance of 
heat recovery ventilation systems should 
be established by January 1, 1987. The 

Council intends to review and approve the 
standards at that time. 

• Inspect heat recovery ventilators installed 
before the standards have been estab
lished and repair those units that are not 
meeting the certification standard. Heat 
recovery ventilation systems installed prior 
to January 1, 1987, which satisfy the 
interim standards but fail to meet the final 
standard should be replaced or upgraded 
at no cost to the homeowner or home
builder, as appropriate. 

• Require that all houses built to the residen
tial MCS under the Bonneville/utility resi
dential MCS program or an alternative pro
gram being used to comply with the 
residential standard have a mechanical 
ventilator capable of providing 0.5 air 
changes per hour installed if natural ven
tilation has been reduced below that level. 
Existing early adopter programs which do 
not requ ire mechanical ventilators are 
exempted from this restriction. 

• Continue to provide technical and financial 
assistance to builders, insulation contrac
tors, architects , designers, real estate 
appraisers, lenders , salespersons and 
code officials for the implementation of 
a uniform, regionwide energy efficiency 
certification system for new residential 
buildings. 

• Provide information to homebuyers on 
energy efficient housing , including pub
lications on how to operate an energy effi
cient house and equipment such as heat 
recovery ventilators. 

• Design and implement a program to col
lect and analyze cost and energy data from 
homes built to the MCS. This program 
should be similar to the Residential Stan
dards Demonstration Program, but with 
buildings concentrated in a few jurisdic
tions rather than spread sparsely through
out the region. The jurisdictions should be 
selected based on how well they represent 
larger parts of the region. The intent of this 
activity is to gain information on the effect 
that the number of buildings constructed in 
a jurisdiction has on the cost and cost 
effectiveness of building to the MCS. 



2. New Commercial Buildings 

Bonneville should develop and implement a 
work plan which includes the following 
activities: 

• Assist states, local governments and/or 
utilities in their efforts to take actions 
through codes, a Bonneville/utility com
mercial MCS program, alternative pro
grams, or a combination thereof which will 
result in compliance with the commercial 
buildings MCS. 

• Request utilities or local jurisdictions to 
submit to Bonneville by September 1, 
1986, their plans for complying with the 
MCS for utility conservation programs for 
commercial buildings. 

• Develop and implement an aggressive 
energy efficient new commercial buildings 
marketing program similar to the Super 
Good Cents program for residential build
ings. This should be made part of a com
prehensive package to market efficient 
buildings, both residential and commer
cial. Evaluate the need for financial 
assistance to promote commercial build
ings built to the MCS. 

• Collect and evaluate data on new energy 
efficient commercial buildings built under 
the "early adopter" program or elsewhere. 
These data should be maintained and 
updated as necessary so they can be used 
in future planning and be used in informa
tion brochures on efficient building 
techniques. 

I Continue the New Commercial Buildings 
Field Test Demonstration program con
ducted pursuanttothe Council's 1983 plan. 
This program is designed to achieve 
approximately 30 new commercial build
ings constructed to be approximately 30 
percent more efficient than the Council's 
standard. 

1 Develop for commercial build ings an 
energy efficiency certification program 
focusing on lighting. This program should 
be available by January 1, 1987, and be 
designed to influence the financing terms 
available to developers of energy efficient 
commercial buildings. 

3. Residential and Commercial Buildings 
Converting to Electric Space Con
ditioning 

Bonneville should develop and implement a 
workplan which includes the following 
activities: 

• Encourage and assist states, local govern
ments or utilities to take actions through 
codes, alternative programs or a combina
tion thereof to achieve electric power sav
ings from buildings which convert to elec
trical space conditioning comparable to 
those savings that would be achieved by 
incorporating all efficiency improvements 
that could be installed up to the regionally 
cost-effective level. The Council will work 
with Bonneville in consultation with the 
interested regional parties to define the 
measures that are regionally cost effective. 

4. General Activities for Both Residential 
and Commercial Buildings 

Bonneville should develop and implement a 
work plan which includes the following 
activities: 

• Refine the Code Adoption Demonstration 
Program, which encourages utilities, 
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states and local governments to achieve 
the MCS through adoption of equivalent 
codes prior to January 1, 1989. If codes 
adopted in a utility's jurisdiction vary in spe
cifics from those stated above but result in 
equivalent electricity savings , the utility 
should be eligible for inclusion in the Code 
Adoption Demonstration Program. This 
'early adopter' program should be avail
able throughout the region to jurisdictions 
which comply in aggregate with the MCS 
for new residential and commercial build
ings through improvements in their build
ing codes and should include the following 
elements: 

• Financial assistance sufficient to cover 
the incremental cost of electrically 
heated residential building construction 
between 1983 practice and the MCS. 
This financial assistance should be avail
able through January 1, 1989, to any 
jurisdiction that adopts the MCS through 
codes before January 1, 1989. Beyond 
January 1, 1989, financial assistance to 
early adopters should be set at or above 
financial assistance given to utilities par
ticipating in the Bonneville/utility MCS 
program. 

• Inclusion of financial assistance to com
mercial building developers in 'early 
adopter' jurisdictions. 

• Reimbursement to utilities and states or 
local governments for the costs of MCS
level code adoption and enforcement. 

• Systematic evaluation of construction 
cost, fuel share impacts, thermal per
formance , occupant satisfaction, indoor 
air quality, overall compliance with code 
targets, and enforcement costs for both 
residential and commercial buildings. 

• Education and training programs for 
builders, consumers, architects, design
ers, energy code enforcement officials, 
mechanical ventilation system design
ers, installers and servicing contractors, 
realtors, lenders and appraisers, and 
other appropriate participants in the 
design, purchase, and construction of 
new buildings. 
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• Shelter industry training which focuses 
on the most cost efficient means of 
achieving the MCS. 

• Implement the Model Conservation Stan
dards Implementation Program (MCSIP) 
to reimburse state and local governments 
throughout the region for the incremental 
costs of adopting and enforcing model 
conservation standards as codes. Reim
bursement should be made available 
throughout the region and should continue 
as long as enforcement of the standards 
remains regionally cost effective. 

• Establish and maintain a program to reim
burse states or local governments for the 
incremental costs of adopting and enforc
ing codes that are designed to achieve part 
of the savings represented by the MCS if 
the inspection and enforcement activities 
are undertaken as part of an overall pro
gram designed to meet the MCS. Code 
enforcement reimbursement should be 
provided for the cost of at least one inspec
tion per building in such jurisdictions. This 
reimbursement should be provided 
throughout the region so long as regionally 
cost effective. 

• By December 1, 1986, design and imple
ment a method or process for estimating 
costs, over and above the costs of building 
to current practice, of building to the MCS 
throughout the region. This activity should 
be aimed at producing annual reports 
beginning in 1987 on the estimated costs 
experienced by builders in early adopter 
jurisdictions, and by builders in the Bon
neville;utility MCS programs throughout 
the region. These cost estimates will be 
used by Bonneville and the Council to eval
uate all aspects of the MCS, including 
a determination of the amount of and 
responsibility for the financial assistance 
offered in the next building season. 
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• As soon as possible in 1986, design a pro
cess to collect utility-specific data on the 
achievement of electricity savings as a per
centage of the total savings. based on 
1983 building practice. that would be 
expected if all buildings were constructed 
to MCS levels. The data should be the 
basis for a report published every year to 
notify utilities of their progress towards 
achieving the MCS in the previous year 
and the annual minimum performance 
standard and equivalence standard, 
where applicable, which will have to be met 
in the following year to avoid a surcharge. 

• Continue development of and implement a 
procedure to measure compliance with the 
MCS and to review alternative plans for 
achieving compliance with the MCS for 
utility conservation programs. This pro
cedure should be incorporated into Bon
neville's surcharge policy scheduled for 
completion early in 1986. The surcharge 
policy should be modified to incorporate 
changes to the MCS made by the Council 
in this plan. 

• Continue to collect and analyze data 
regarding energy use, structural specifica
tions and operation of residences and 
commercial buildings through the existing 
End-use Load and Conservation Assess
ment Project (ELCAP). 

• Establish, maintain and disseminate the 
results of an ongoing research and demon
stration effort which focuses on the refine
ment of new residential and commercial 
building conservation technologies, con
struction techniques and products. This 
program should initially concentrate in the 
residential sector, identifying and or devel
oping better information on: 

• Reducing uncontrolled air leakage. 

• Providing more reliable ventilation both 
with and without heat recovery. 

• Constructing highly insulated exterior 
walls. 

• Develop the surcharge policy and impose 
a 10 percent surcharge on any utility that 
has not met all of the requirements of the 
MCS for utility conservation programs for 

new residential and new commercial build
ings. The surcharge policy should be 
developed and the surcharge should be 
imposed pursuant to the Council's model 
conservation standards and surcharge 
recommendation included in Appendix 
1-B. 

2.0 New Manufactured Houses 

A large number of new homes purchased in 
the Northwest are manufactured houses 
subject to standards adopted by the U.S. 
Department of Housing and Urban Develop
ment (HUD). Neither the Council nor state 
and local governments can mandate energy 
efficiency standards for these HUD code 
homes, since HUD regulates their construc
tion. Inefficient manufactured houses are a 
lost opportunity resource to the regional 
power system. However, steps can be taken 
to encourage consumers to purchase the 
most efficient manufactured homes avail
able. The Council intends to give more of its 
attention to achieving more efficient man
ufactured housing after the adoption of this 
plan. (Non-HUD code manufactured homes 
include those manufactured in modular 
and panel form that are subject to local or 
state building codes but not to the HUD 
standards.) 

Objective 

Work with the U.S. Department of Hous
ing and Urban Development, manufac
turers and consumers to foster the con
struction and purchase of manufactured 
houses that incorporate all regionally 
cost-effective conservation measures. 

Status and Review: 
New Manufactured Housing 

Bonneville is implementing a demonstration 
program to construct five HUD code man
ufactured homes to the model conservation 
standards. Bonneville will test the actual 
energy consumption of these homes when 
they are completed, and will estimate what 
the costs of these homes would be if built in 
greater numbers. Bonneville is also providing 
financial support for the construction of 34 
HUD code manufactured housing units built 
to the model conservation standards, which 



will also be monitored over several years to 
determine energy performance. Energy effi
ciency in all new manufactured housing will 
be marketed as part of the Super Good 
Cents program. Although HUD has cooper
ated with Bonneville at the regional level, 
there is little likelihood of action being taken 
::>n new efficiency standards at the national 
level in the foreseeable future. 

Activities: New 
Manufactured Housing 

A. work plan should be developed which 
ncludes the following actions: 

1 Provide marketing or financial incentives, 
or both, to the producers or consumers of 
HUD code and non-HUD code manufac
tured houses that incorporate all regionally 
cost-effective conservation measures. 
This program should be established by 
October 1, 1986, and be designed so that a 
majority of new manufactured housing is 
built to the regionally cost-effective limit by 
July 1, 1990. 

1 Collect the data necessary to make more 
reliable estimates of the cost and perform
ance of conservation measures in new 
HUD code manufactured housing. As an 
integral part of this activity, conduct 
research, development and demonstra
tions for conservation measures that have 
the potential to be more cost effective than 
measures currently installed in manufac
tured housing. An improvement of 60 per
cent savings in the heating of new HUD 
code homes over current practice should 
be the goal of this effort. 

to Existing Residential Buildings 

·he rate of conservation acquisition must 
eflect the need for power in the region. 
Jnlike new homes, the purchase of effi
:iency improvements in existing houses can 
Ie deferred until the power is needed to meet 
)ads without creating lost opportunities. The 
;ouncil's current load forecast and draft 
~source portfolio do not indicate any current 
1eed to acquire resources from the existing 
~sidential building sector. To hold down 
osts to the ratepayers served by public util
ies and to minimize increases to the 
~gional electricity surplus, Bonneville, in 

consultation with its utility program operators 
and the Council, should reduce the size of 
the residential weatherization program to a 
minimum viable level by FY 88. This program 
should be consistent with achieving the 
Council's objectives of meeting future load 
growth with residential conservation. This 
level should hold until a subsequent revision 
of the Council's plan indicates a need for 
increased resource acquisition. 

Conservation, like other resources, should 
only be purchased when needed. However, it 
is beneficial to the region's ratepayers and 
utilities for Bonneville to continue to offer a 
residential weatherization program at a low 
level and to refine the program so that con
servation savings are not lost through partial 
weatherization of residences. A primary ben
efit would be to maintain the conservation 
expertise that has been developed within 
many utilities. Preserving an active utility con
servation role can improve the effectiveness 
of new programs the utilities could offer in 
support of the Council's model conservation 
standards for new residential and commer
cial buildings. In addition, Bonneville should 
continue to build the capability to acquire 
resources from low income and renter 
occupied dwellings. 

Bonneville should use this time of surplus 
energy to gain information on various ways to 
acquire conservation, and ways to test alter
native means of financing conservation. The 
residential weatherization program, as well 
as all other programs, should include data 
gathering and evaluation components, both 
structured to gain statistically reliable infor
mation the region can use to fashion an 
aggressive and effective conservation 
acquisition program2 when additional power 
is needed. The resulting program should pro
vide a model of an effective resource acquisi
tion program that can be slowed or acceler
ated to meet regional needs as required. 
More information is needed to determine 
how flexible individual conservation acquisi
tion programs can be, since flexibility adds to 
the value of conservation to the region. 

Although operating at a minimum level, the 
programs should install all cost-effective 
measures at the time a house is weatherized. 
The region should seek to avoid partial retro
fitting now which results in unnecessary 
administrative costs later, when increased 
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levels of regional acquisition are needed. In 
addition, partial retrofitting can create lost 
opportunity resources that can not be cost 
effectively secured if an additional visit to the 
house is required. 

Objectives 

1. Operate the weatherization program at 
a minimum viable level. 

2 Ensure that the residential weatheriza
tion program operates reliably across 
all segments of the existing residential 
sector, including achieving penetration 
rates into low income and rental hous
ing at least in proportion to their share 
in the service territory of each utility 
operating the Bonneville program. Bon
neville should provide assistance to 
utilities to achieve and maintain propor
tional penetration. 

Status and Review: 
Existing Residential Buildings 

The residential weatherization program is a 
viable program that should be maintained at 
the lowest possible level that still assures 
availability of the program when needed, 
including the utility and private sector 
infrastructures that support conservation 
activities. 

In the 1983 Action Plan, the Council noted 
that utility conservation programs were not 
reaching low income or rental housing. Expe
rience over the past two years indicates that 
Bonneville is still not succeeding in reaching 
these two target groups in proportionate 
shares to their presence in the population in 
many of the service territories of utilities oper
ating the Bonneville program. There appears 
to be difficulty in identifying eligible low 
income households in some service territo
ries. The reasons include lack of information 
on the penetration of previous Bonneville or 
other federal programs, the limited accuracy 
of census data, and the reluctance of indi
viduals to identify themselves as being eligi
ble for the program. In addition, some utilities 
do not appear to support the program. 

The Council stated, in the 1983 plan, that 
Bonneville should provide for 100 percent of 
the costs of all measures installed in low 
income homes. Data indicate that many low 
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income home weatherizations funded by 
Bonneville in the State of Washington require 
financial supplements from other federal pro
grams. These other federal programs, with 
limited budgets, are required to serve homes 
using all fuels . The Council believes that 
these tax supported programs should not 
have to bear costs that the region 's electric 
power system should be assuming for the 
purchase of conservation resources. 

Nearly 60 percent of rental housing in the 
region is electrically heated. In multifamily 
units of ten or more, nearly 75 percent are 
electrically heated. Because of a number of 
market imperfections, sufficient incentives 
do not exist for tenants and owners, who 
range from individuals to corporations, to 
avail themselves of the weatherization pro
gram. There should be additional effort made 
to develop mechanisms to attract this seg
ment of the population to weatherization pro
grams. Bonneville has made little progress in 
collecting data on the share of renters being 
served through the program or in establish
ing mechanisms to identify proportionate 
shares of renters in each utility's service area. 
However, Bonneville has begun to explore 
different approaches to increas ing low 
income and renter penetration rates. 

Bonneville has not required that all cost
effective measures be installed when a resi
dence is weatherized. In an effort to increase 
the number of measu res selected by pro
gram participants, Bonneville is developing a 
program to market all cost-effective mea
sures to homeowners. The Hood River Pro
gram, a program to demonstrate the pen
etration levels that can be achieved when all 
costs are paid by a utility, is nearing comple
tion and will provide a great deal of informa
tion on what to expect when the region imple
ments conservation acquisition programs on 
a large scale. 

Bonneville has initiated a program to address 
the problems related to indoor air quality. This 
study will examine sources of pollution and 
effective ways to mitigate them. including 
source reduction , informed consent, and the 
provision of adequate ventilation in existing 
and new energy-efficient dwellings. 

Programs to provide information to indi
viduals about energy saving measures are 
continuing through the Energy Extension 
Service . 
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Activities: 
Existing Residential Buildings 

A work plan should be developed which 
includes the following actions: 

• Conduct additional assessments of the 
minimum viable level for operation of the 
residential weatherization program, with 
the goal of reducing the size of this pro
gram. This revision to the weathenzation 
program should be made by October 1, 

1987. 

• Require, as a condition of receiving 
acquisition payments from Bonneville, that 
full levels of all structurally feasible mea
sures costing less than or equal to 5.0 
cents per kilowatt-hour (levelized 1985 dol
lars) be installed when a dwelling in the 
res idential weatheri zation program Is 
weatherized. Provide a level of financial 
assistance not to exceed the regional cost
effective limit of 5.0 cents per kilowatt-hour 
(levelized 1985 dollars) for any installed 
measure. 

• Conduct an ongoing analysis of the weath
erization records with periodic reporting of 
program effectiveness , including an 
assessment of the administrative costs 
incurred by Bonneville and utility 
operators. 

• Continue research into housing charac
teristics and effects of occupant behavior 
(thermostat settings , door and window 
opening, wood heating, etc.) leading to 
more accurate thermal analysis and bet
ter estimates of electrical space heat 
consumption. 

• Implement a program which establishes 
an acquisition payment of no less than 100 
percent of the actual cost of full levels of all 
structurally feasible and cost-effective con
servation measures in owner-occupied 
and rental housing inhabited by persons 
identified as low income. The program 
should not require the use of fin ancial 
supplements from any other source . 
·Low income · is as defined by federal 
guidelines. 

• Assure that the weatherization program 
achieves penetration rates for low income 
households, in both owner-occupied and 
rental housing . at least in proportion to 
their share of all electrically heated house
holds in the service territory of each utility 
that offers the Bonneville program. By FY 
88. adjust the overall weatherization bud
get to increase low income and renter bud · 
get shares to account for any shortfall in 
penetration rates for the FY 84- 87 pro
gram years. Continue this adjustment until 
the low income and renter program has 
cumulatively met its proportionate share 
objectives. Bonneville should report. on a 
quarterly basis, each utility's progress 
toward meeting its budget and unit goals 
for low income and rental weatherization. 
In order to develop more accurate esti 
mates of proportionate share, Bonnevi lle, 
in cooperation with its utility program oper
ators, should undertake further analysis of 
avai lable data on low income and rental 
populations. including the results of their 
earlier participation in federal weatheriza
tion programs. 

• Develop, test and evaluate options for alter
native service providers for part or all of the 
low income weatherization program. Rec
ommendations should be made and 
implemented no later than the start of the 
FY 87 program year. 

• In FY 8 7. implement administrative actions 
and marketing approaches that can be 
used successfully to reach low income 



consumers. Such actions include the elim
ination of budgets for non-low income 
weatherization from utility operators that 
fail to achieve their low income target 
shares. 

• Test the feasibility, effect on market pen
etration, and cost effectiveness of a variety 
of program approaches in the rental sector. 
Such activities should focus on programs 
that have been successful elsewhere or 
other innovative means that Bonneville 
expects will be successful. These demon
stration programs should be designed to 
address the diverse range of housing 
types, ownership patterns and location of 
existing rental housing. 

• Monitor weatherization in rental units in the 
region, keeping information on participa
tion, measures installed, costs and appro
priate demographic information on partici
pants and nonparticipants. 

I Determine whether state or local govern
ments can help increase the share of rental 
housing in the residential weatherization 
program. 

I Monitor and evaluate incentive and reg
ulatory approaches to rental weatheriza
tion being used throughout the United 
States. 

I Provide a program that certifies the energy 
efficiency of owner-occupied and rental 
units that have been weatherized to region
ally cost-effective levels. 

1.0 Existing Commercial 
Buildings, Industry, Irrigated 
Agriculture, and Institutional 
Buildings 

-o hold down costs for ratepayers served by 
>ublic utilities and to minimize increases to 
he regional electricity surplus, Bonneville 
;hould not offer financial incentives for the 
,ole purpose of acquiring conservation 
esources in the existing commercial, indus
·ial or irrigated agricultural sectors. 

·he actions listed below are designed to gain 
,xperience which will enable the region to 
1chieve conservation from these sectors 
,hen the region looks to new sources of 
,ower. In implementing programs to achieve 

the objectives listed below, there may be 
energy savings that are incidental to this pur
pose. Care should be taken, at the time a 
conservation demonstration program is initi
ated, not to lose part of the future potential of 
the resources . All cost-effective measures 
should be installed at the time a commercial 
building is modified if these measures do not 
change the amenity level or function of the 
building. In industrial facilities, opportunities 
for increasing process efficiencies should be 
fully explored, with care taken not to create 
lost opportunities. Since these programs are 
intended to test the long-term viability of con
servation resources, the cost-effective limit 
is set at 5.0 cents per kilowatt-hour. This 
principle should be taken into account 
by all entities implementing conservation 
programs. 

Objective 

Gain information on the size, cost, and 
availability of the conservation resource 
in each of the sectors, and determine the 
lead time and delivery mechanisms to 
acquire all cost-effective, structurally fea
sible conservation resources. Do not 
convert programs developed to meet this 
objective into acquisition programs until 
called for in a subsequent modification 
to this plan. 

Status and Review: 
Existing Commercial Buildings, 
Industry, Irrigated Agriculture, 
and Institutional Buildings 

Progress has been slow in the existing com
mercial buildings sector, but a number of 
activities are underway. Bonneville is devel
oping a standard procedure to audit commer
cial buildings' use of energy. In the Commer
cial Audit Program, 4,000 buildings will be 
audited in the service territories of 26 utilities 
that have signed long-term contracts with 
Bonneville. A Commercial Incentive Pilot 
Program involving rebates for retrofit is being 
implemented through six public utilities. Bon
neville is testing off-budget financing and 
shared savings arrangements through the 
Purchase of Energy Savings pilot program. In 
the first round of this program, contracts were 
signed with sponsors to retrofit up to 29 com
mercial buildings. It is now expected that 
eight to ten buildings will be retrofitted. A 
second Purchase of Energy Savings Field 
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Test Program to retrofit up to 200 buildings is 
being negotiated with potential sponsors. 
Bonneville has begun design work on a pro
gram to market conservation measures and 
to provide technical assistance to owners of 
commercial buildings. This program will not 
include any direct financial incentives . 
Finally, Bonneville is scoping the design of a 
training program directed at the operation 
and maintenance of commercial buildings. It 
appears the region is beginning efforts to 
develop capability to measure and acquire 
conservation in the commercial sector, albeit 
more slowly than the Council anticipated in 
April 1983. In addition, more information is 
needed about the costs, savings and avail
ability of efficient commercial appliances 
such as large coolers and freezers, hot water 
heating systems and cooking equipment. 

Little progress has been made in the indus
trial sector. Until recently, Bonneville had only 
signed a shared-cost contract for efficiency 
improvements with two industrial sponsors. 
Bonneville is now negotiating contracts with 
ten industrial firms that responded to the sec
ond solicitation of conservation proposals 
from industrial firms. Bonneville plans to initi
ate a public involvement process to further 
refine its process for soliciting industrial con
servation proposals and is planning to test 
the effectiveness of innovative technologies 
in saving electricity. In the Industrial Test Pro
gram, 25 firms were audited to determine if 
there is a systematic way to estimate savings 
in three standard industrial classifications: 1) 
food and food processing, 2) wood products, 
and 3) pulp and paper. Finally, two research 
and development projects are being con
ducted that could have broader application in 
the region. The Council expects that the addi
tional experience gained through increasing 
the number of contracts with industrial facili
ties will lead to a simpler and more stream
lined approach to acquiring conservation 
when needed. 

Bonneville is currently designing an alumi
num smelter conservation/modernization 
proposal. The Council did not have an oppor
tunity to review and evaluate this proposal 
prior to adoption of the 1986 Power Plan. 
When Bonneville completes the study, the 
Council will review it for consistency with the 
Council's plan and the Northwest Power Act. 
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The main pilot program effort in irrigated agri
culture is the Inspection Hardware Incentive 
Program. Initially, a large number of utilities 
conducted inspections of their customers' irri
gation systems, but relatively few followed up 
with hardware retrofits. As an alternative to 
utilities, the U.S. Bureau of Reclamation is 
now under contract to Bonneville to achieve 
hardware retrofits. The main pilot program 
has focused primarily on small to medium
sized farms with center pivot irrigation sys
tems. This program offers comprehensive 
inspection of a farm's irrigation systems and 
administrative incentives to encourage 
installation of all recommended measures. 
Two levels of incentives are offered to irri
gators: 1) immediate payment of 50 percent 
of the cost of the measures, or 2) full payment 
over a five-year period. In addition, a number 
of research and development projects spec
ified in the 1983 Council plan are underway, 
including irrigation scheduling, very low pres
sure sprinklers, and deficit irrigation. Bon
neville has implemented these programs in 
cooperation with the U.S. Bureau of Recla
mation, Agriculture Extension Service, Soil 
Conservation Service, Energy Extension 
Services, universities and private consul
tants. It appears that the capability is being 
slowly developed to acquire conservation in 
this sector when need dictates. 

Activities: 
Existing Commercial Buildings, 
Industry, Irrigated Agriculture, 
and Institutional Buildings 

Work plans should be developed to include 
the following provisions: 

Provisions Related to All of the Sector 
Work Plans 

• Conduct an evaluation of the alternative 
financing mechanisms that have been 
used in programs in these sectors. This 
study should be concluded by January 1, 
1987, and a report on the results made 
available to the public. 

• Ensure that no cost-effective resources are 
lost in any pilot program that may be under
taken to achieve the above objective. 
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Provisions in the Existing Commercial 
Sector Work Plan 

• Use Bonneville's Institutional Buildings 
Program as one vehicle to gain information 
and experience with commercial building 
retrofits. See discussion of the Institutional 
Buildings Program in Section 6.0 of this 
Action Plan. 

• Analyze data collected by the End-Use 
Load and Conservation Assessment Pro
gram (ELCAP) to help refine estimates of 
electrical end-use consumption in com
mercial buildings. 

• Research and demonstrate technologies 
which may improve building energy effi
ciency, including energy management 
control systems, lighting technologies, and 
ventilation equipment. 

• Implement a technical assistance program 
for commercial building owners, operators 
and tenants, focusing on the efficient oper
ation of buildings. 

• Estimate costs and savings from efficiency 
improvements to appliances in commer
cial use. Include in this research an esti
mate of the amount of savings available 
from appliances in the commercial sector. 

• Develop and implement strategies to pro
mote the purchase of energy efficient 
appliances by commercial and industrial 
customers at the time of normal 
replacement. 

Provisions in the Existing 
Industrial Sector Work Plan 

• Continue to build capability to acquire con
servation from industry when needed by 
entering into contracts by January 1, 1987, 
with at least 20 industrial facilities that rep
resent a substantial variety of industrial 
processes, to purchase conservation effi
ciency improvements. Several of the con
tracts should be dedicated to cost-effective 
projects in "small" firms. This contracting 
activity should remain active beyond Janu
ary 1, 1987, at a minimum viable level to 
maintain the capability. 

• Operate a research and development pro
gram in conjunction with industry to deter
mine the potential costs and savings from 
efficiency improvements in industrial pro
cesses that apply to a wide array of indus
trial firms. 

• Maintain a program that provides technical 
andior financial assistance to industrial 
firms to conduct audits of their processes 
to identify conservation opportunities. 

• Establish a program, including technical 
and financial assistance, in coniunction 
with utilities and the state energy agencies 
to address energy efficiency in new indus
trial facilities. 

Provisions in Existing Irrigated 
Agriculture Work Plan 

• Maintain programs that offer technical and 
financial assistance to irrigators to make 
cost-effective efficiency improvements. Do 
not convert the financial assistance pro
gram to an acquisition program until there 
is a need for power. 

• Monitor irrigation systems being installed 
on newly irrigated land to establish the effi
ciency of these systems. 

• Conduct an evaluation of incentive rate 
designs that promote conservation 
through lower retail rates for irrigators that 
install conservation measures. This eval
uation should be completed by January 1, 
1988. 

5.0 Residential Appliances 

Energy efficient appliances, especially resi
dential refrigerators, freezers and hot water 
heaters, represent a significant source of low
cost conservation potential in the region. On 
average, these residential appliances can be 
made to operate much more efficiently. 
Council and Bonneville analysis has shown 
that efficiency improvements in residential 
appliances are cost effective from the 
regional and consumer perspective. It is 
important that consumers purchase efficient 
appliances when old ones are replaced; oth
erwise, inexpensive resources are lost to the 
electric power system for the life of the 
appliance. 



Objectives 

1. Encourage the states to establish resi
dential appliance standards equivalent 
to those adopted by California for 
refrigerators/freezers, freezers and 
electric hot water heaters. 

2. Conduct additional analysis to deter
mine the costs and performance of 
appliances with efficiencies higher 
than the California standard, to refine 
estimates of the total amount of sav
ings available from all appliances in 
the residential sector, and to assess 
marketing programs to promote 
energy efficient appliances that 
exceed current and proposed 
standards. 

Status and Review: 
Residential Appliances 

3onneville has sponsored the Solar/Heat 
Pump Market Test, which will evaluate the 
:lffectiveness of incentives and promotions to 
:1ncourage the purchase of solar or heat 
)ump hot water heaters. Sales have been 
:;low in the first year, but the program is likely 
o continue for an additional two years. 

3onneville staff held discussions with staff 
rom the U.S. Department of Housing and 
Jrban Development (HUD) about a HUD 
equirement that housing authorities review 
ife cycle costs of appliances they purchase. 
3onneville is planning to supply HUD with 
nformation to use in enforcing the regulation. 

3onneville has awarded a contract to imple
nent a regionwide campaign promoting 
mergy efficient appliances and has estab
ished a work group to advise on the direction 
if the overall program. 

rhrough its Sponsor-designed conservation 
>rogram, Bonneville has agreed to pay 
ricentives for the purchase and installation of 
1p to 1,500 energy efficient refrigerators. A 
eview of the program is being conducted. 

ne Council, in action item 4.5 of the 1983 
>ower Plan, committed itself to assessing 
he feasibility of establishing uniform ap-
1liance efficiency standards in the region. 
"he California Energy Commission has 
istablished new efficiency standards for 
:lfrigerators and freezers to be fully imple-

mented in 1992. Analysis by the Council and 
Bonneville concludes that the California 
standards are cost effective for the region's 
ratepayers. The Council has determined that 
these standards should be adopted in the 
region on a schedule consistent with Califor
nia's, to support a smooth transition in the 
marketplace. 

The State of Oregon considered, but did not 
act upon, legislation that would have estab
lished standards for refrigerators and freez
ers equivalent to those adopted by the Cal
ifornia Energy Commission. The Oregon 
legislature also considered standards for hot 
water heaters, and again took no action. 

Activities: 
Residential Appliances 

A work plan should be developed to include 
the following actions: 

• Provide technical assistance to each state 
requesting such assistance for the devel
opment of cost-effective appliance effi
ciency standards. This assistance should 
at least cover refrigerators, freezers, and 
hot water heaters. 

• Assess the effectiveness of various mar
keting strategies and incentives in promot
ing the purchase of the most efficient 
appliances that are available. These strat
egies should promote purchases of more 
efficient appliances at the time of normal 
replacement. Early retirement of existing 
appliances should not be encouraged. 
Evaluate the existing Sponsor-Designed 
program to market energy efficient 
refrigerators to determine if the project 
should be extended. 

• Purchase, install and monitor the perform
ance of refrigerator/freezers, freezers and 
electric hot water heaters. Compare sev
eral different efficiency levels for each 
appliance , including very efficient 
appliances that exceed the 1992 California 
standard. 

6.0 State and Local 
Government Programs 

The four states and more than 900 cities, 
towns and counties in the region have a direct 
interest in and, in many cases, exercise direct 
legal authority over many elements of the 
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regional power plan. State and local govern
ments have unique capabilities to support 
implementation of many of the activities in 
this Action Plan. In particular, state and local 
governments can be instrumental in imple
menting the Council 's model conservation 
standards, and they are alone in their ability 
to achieve solar access ordinances across 
the region. The state and local government 
actions are included to support the essential 
partnership between the region's govern
ments and the electrical power system. 

Objective 

Continue and maintain regionwide pro
grams, through state and local govern
ments, that strengthen state and local 
participation in the full implementation of 
the regional power plan. 

Status and Review: 
State and Local 
Government Programs 

Bonneville made significant progress in 
bu ilding relationships with state and local 
governments through the establishment of 
the State, Local and Tribal Government Con
sultation Group. Bonneville restored the 
financial assistance program for local gov
ernments; developed guidelines which per
mitted facilities to be included in the Institu
tional Buildings Program; and created a 
Model Conservation Standards Adoption/ 
Enforcement Task Force to assist in the 
development of the Code Adoption Demon
stration Program (early adopters program) 
and long-term Model Conservation Stan
dards Implementation Program. Bonneville 
also provided the necessary technical and 
financial resources for states and a number 
of local governments to begin consideration 
of adopting the model conservation stan
dards as building codes. Bonneville provided 
limited support for solar access protection 
through the State Technical Assistance Pro
gram and the Local Government Financial 
Assistance Program. 

Activities: 
State and Local 
Government Programs 

In developing work plans, particular attention 
should be paid to capturing lost opportunity 
resources in the governmental sector. Some 
services performed by the region's govern-
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ments are unique to the public sector; there
fore, findings in existing commercial conser
vation programs cannot be applied easily to 
the public sector. Two examples are jails and 
municipal solid waste disposal. Conservation 
and generating opportunities in providing 
these services are different from typical 
opportunities in commercial buildings. For 
example, new jails are being constructed 
which must meet federal standards that may 
be in conflict with the energy efficiency goals 
of the region. Thus, opportunities to save 
electricity in jails could be lost if action is not 
taken at the time of construction. Local gov
ernments are facing growing difficulty finding 
and licensing landfill sites, and many have 
only one choice remaining for. solid waste 
disposal-incineration. As part of an overall 
resource acquisition process (see Section 7 
of this Action Plan), the region should evalu
ate whether opportunities such as these rep
resent cost-effective resources when they 
are being planned. 

There has been considerable discussion 
about solar access protection. Further analy
sis is necessary to better define the impor
tance of solar access savings to the region's 
electric power system. Also , additional 
assessment should be done of the value of 
potentially cost-effective solar technologies 
for residential and commercial buildings. In 
order to avoid losing potentially valuable 
resources and to support flexibility in building 
design for the model conservation standards, 
solar access should be provided and pro
tected when land is platted for development 
and when improvements to land and build
ings are made. 

Bonneville's ongoing work plan should main
tain programs to achieve the above objective 
and should include at least the following 
activities: 

• Continue consultation with state and local 
governments and local government asso
ciations regarding the most appropriate 
mechanisms to provide for implementation 
of model conservation standards, tech
nical and financial assistance, the devel
opment of conservation programs, and 
acquisition of governmentu.l resources, 
including those which affect governmental 
buildings and facilities. 

9-16 

Technical and Financial Assistance to 
State and Local Governments 

• Offer technical and financial assistance for 
1) identifying cost-effective conservation 
and resource development opportunities 
in state and local government building and 
facilities, and 2) developing internal energy 
management programs, including prelimi
nary energy audits of public buildings and 
facilities, efficient operation and mainte
nance, and financing strategies. 

• Offer a regionwide program of technical 
and financial assistance for the period FY 
86-94, for revising and adopting land-use 
plans, zoning and subdivision ordinances 
which affect onsite energy use, solar 
access protection, solar orientation, and 
local permitting processes for energy facil
ity development. Under this program, all 
local governments should be offered tech
nical and financial assistance to address 
solar access protection through regulatory 
or voluntary approaches. 

• Develop a program component for sup
porting further research on technical 
issues related to solar access. 

• Disseminate information to the region's 
state and local governments on the find
ings and experiences of relevant research, 
demonstration and implementation efforts, 
both within and outside the region. 

• Continue to offer the Local Financial 
Assistance Program to local govern
ments, to identify innovative approaches 
for acquiring cost-effective resources in 
their jurisdictions. 

• Educate and train state and local govern
ments on how to achieve the objectives 
of the Council 's model conservation 
standards. 

Education, Training and Technical 
Assistance Provided by State and Local 
Governments 

• Maintain programs, such as the existing 
state Energy Extension Service programs, 
that provide skilled trainers and training 
materials to transfer knowledge gained in 
pilot programs and demonstrations to resi
dential consumers of electricity. These pro-

grams will minimize the loss of resource 
opportunities due to inappropriate installa
tion of measures in the near term. 

• Offer training programs to building con
tractors, architects, designers, realtors , 
appraisers, code officials, building inspec
tors and lending institutions regarding 
provisions of the residential model conser
vation standards or alternative plans. 

• Train and educate contractors, building 
owners, architects, designers, realtors, 
appraisers, code officials, inspectors and 
lending institutions in techniques and strat
egies for achieving the commercial model 
conservation standards. 

• Train and educate consumers regarding 
energy efficient manufactured housing, 
energy efficient mobile homes (regulated 
by the HUD code) and energy efficient 
appliances. 

• Educate and train commercial and institu
tional building operators and occupants 
regarding energy efficient operations, 
maintenance practices, and the identifica
tion of cost-effective resource oppor
tunities when retrofitting buildings and 
when replacing appliances. 

• Train and educate irrigators, investors, irri
gation specialists, and equipment dealers 
regarding energy efficient irrigation tech
nologies and strategies. 

• Provide technical assistance in pump effi
ciency testing and system analysis. 

• For jurisdictions served by electrical util
ities that do not place a load on Bonneville 

1 and who are not participating in Bon- I 
neville's conservation programs, encour
age independent activities which parallel 
those called for in this plan. 

• Support the development of mechanisms 
to help state and local governments, util
ities, and the private sector cooperate in 
conservation and resource acquisitions 
and to share energy management in
fo rm ation , technical expertise , and 
experience. 



1stitutional Buildings and Facilities 

1 Redesign the Institutional Buildings Pro
gram as soon as possible. The following 
elements should be addressed : 

• Complete current technical assistance 
studies, and install the cost-effective 
energy conservation identified by all the 
studies that have been completed. 

• Integrate the program more fully into 
Bonneville's existing commercial sector 
programs. Place programmatic focus on 
those institutional buildings that most 
closely resemble commercial buildings, 
in order to increase technical knowledge 
of commercial building conservation. 
Continued evaluation of the program 
should consider the transferability of 
results to the entire commercial building 
sector and the effectiveness over time of 
the conservation measures installed in 
the buildings and facilities. 

• Develop the capability in municipal facili
ties, including information on the size, 
cost, and availability of the conservation 
resource, and determine the lead time 
and delivery mechanisms to acquire all 
cost-effective, structurally feasible con
servation resources. Do not convert this 
program into an acquisition program until 
called for in the Council's plan. 

• Identify and evaluate lost opportunities in 
buildings and facilities. This information 
should be used in the Resource Acquisi
tion Process activities described below. 

• Train and educate building operators and 
managers, architects, engineers and 
contractors regarding energy efficient 
retrofit and design, operation and mainte
nance practices, and energy accounting 
as a management tool. 

• Assess alternative financing strategies, 
including targeted testing of alternative 
incentive levels, revolving loan funds, and 
third party and performance-based 
contracting. 

• After the above elements have been 
incorporated into the Institutional Build
ings Program, any funds that remain in 
the budget for the Institutional Buildings 
Program through FY 87 should be made 
available for purposes consistent with the 
original program. 

7.0 The Resource Acquisition 
Process and Supporting 
Activities 

Because of the current surplus, this Action 
Plan does not call for the acquisition of addi
tional resources to meet load. However, in the 
last decade, the region has learned at great 
cost that the future is highly uncertain and 
expectations can change dramatically in a 
short period. If loads grow rapidly over the 
next two to five years there may be a need at 
some point in the not too distant future for 
Bonneville to secure an option on a major 
generating resource. In addition, the Council 
may find other resource acquisitions to be 
desirable. These could include: 1) acquisition 
of resources to test elements of the resource 
acquisition process, including the ability to 
secure options; 2) acquisition of certain very 
low-cost resources, costing less than the 
value of nonfirm power, that have value even 
during conditions of surplus; 3) acquisition of 
options on lost opportunity3 resources; and 
4) acquisition to develop or demonstrate new 
resource types. 

Thus, the Council views as very important 
the development of policies and procedures 
now that will enable Bonneville to secure 
options and acquire the capabilities of con
servation and generating resources, when 
needed. A key element of future resource 
acquisitions will be the ability to secure 
options on these resources. Efforts initiated 
in the 1983 Power Plan to identify and resolve 
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potential constraints to implementing the 
options concept have been positive and pro
vide a sound foundation from which further 
improvements can evolve. As a first step, the 
Council, with the help of its Options Steering 
Committee, has adopted a model process for 
acquiring resources, including the stage of 
securing options. This model process is 
described in Appendix I-A of this plan. The 
resource acquisition process developed in 
response to this action item should be based 
on that model process. 

Development of specific elements of the 
model process for securing lost opportunity 
resources remains a high priority. In addition, 
this Action Plan calls for Bonneville to estab
lish a standard power purchase offer to 
encourage the development of higher priority 
resources to the extent that these are cost 
effective and environmentally acceptable. 
The standard power purchase offer should 
be designed to facilitate the identification and 
acquisition of decentralized and non-utility 
resources. 

Regional cooperation is stressed throughout 
this plan. To achieve the objectives of this 
action item, in particular, regional coopera
tion is most important. The Council , Bon
neville, utilities, state siting and regulatory 
commissions, environmental groups, state 
energy offices, and other state and local gov
ernment agencies will all be important actors 
in developing a process for acquiring 
resources to serve regional needs. 

Objective 

Develop an acquisition process and sup
porting activities designed to encourage 
the development of cost-effective priority 
resources, including conservation, re
newables and high-efficiency resources, 
and lost opportunity resources, while 
also developing the capability to acquire 
conventional resources, when and if 
needed. 

Status and Review: 
The Resource Acquisition 
Process and Supporting 
Activities 

Because there was no need to acquire addi
tional generating resources to meet load , 
resource acquisition activities in the 1983 
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Power Plan were limited to lost opportunity 
conservation resources that were cost effec
tive and consistent with the plan. The avail
ability and cost effectiveness of lost oppor
tunity conservation resources in the residen
tial and commercial sectors were well 
understood at the time of the 1983 plan. This 
led the Council to call for the acquisition of 
these resources, where cost effective , 
through adoption and implementation of con
servation standards. In contrast, the extent 
and cost effectiveness, and best means 
of securing lost opportunity generating 
resources were, and continue to be, less well 
understood. 

The 1983 plan contained two action items 
leading to the development of programs for 
identifying and securing options on lost 
opportunity resources. The inventory of lost 
opportunity resources called for in Action 
Item 13.3 is described in Volume II , Chapter 
7, of this plan. Action Item 20.3 called for 
Bonneville to develop a program that would 
assist potential cogenerators to make invest
ments that would allow adding generating 
equipment at a later date, thus securing an 
option on a cogeneration resource that would 
otherwise have been lost. Bonneville has 
prepared a work plan for implementation of 
this action item; however, no substantive 
work has been accomplished to date. 

The 1983 plan emphasized identification and 
resolution of constraints to the optioning con
cept. Several task forces were created by the 
Council and Bonneville pursuant to Action 
Item 13.2 and 13.5 of the 1983 plan to con
sider the process questions that might arise 
in the acquisition of resources. The task 
forces looked specifically at hydropower, 
cogeneration and coal and evaluated the 
potentially inhibiting effect of state and local 
regulations on the options process. Bon
neville and the states exchanged information 
regarding energy resources and energy facil
ity siting to promote consistent state and 
federal policies for resource acquisitions. 
Each state produced a report detailing the 
constraints to the options concept presented 
by that state's laws and regulations. This 
effort is leading to modifications of state reg
ulations, in some cases, to better accommo
date the options concept. 

The Hydropower Task Force has identified 
and assessed various approaches to deal 
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with the Federal Energy Regulatory Com
mission (FERC) licensing process. Based on 
the task force deliberations and discussions 
between the Council and FERC staff, the 
Council has recommended the approach of 
"hold prior to licensing" that is being tested by 
Bonneville. The Cogeneration Options Task 
Force identified bid procedures and contract 
provisions as the most significant im
pediments to optioning of cogeneration 
resources. A prototypical Request for Pro
posals developed by this task force was used 
by Bonneville to develop its solicitation of 
hydropower options. The Coal Options Task 
Force found no major constraints to the 
development of coal options. 

These task forces and others concluded that 
the only certain means of validating the 
options concept is to demonstrate the ability 
to secure options. This need was recognized 
in the 1983 plan, which, in Action Item 14.1 , 
called for acquisition of several hydropower 
options for the purpose of identifying and 
resolving constraints to the optioning con
cept. Hydropower was chosen for this test 
because it was believed that hydropower pro
jects would encounter as severe a set of con
straints as any resource, including con
straints common to other resource options. 
In response to Action Item 14.1, Bonneville 
issued a Notice of Program Interest (NOPI), 
requesting proposals for hydropower 
options. Five qualifying candidates were 
selected. Contract negotiations on the first of 
these were discontinued when agreement 
could not be reached on principles for power 
purchase prices should the option be exer
cised. Contract negotiations on the remain
ing projects will resume once Bonneville has 
reassessed alternative methods of establish
ing power purchase prices. 

Based on Action Items 1.11 and 1.12 of the 
1983 plan, the Council sponsored a study of 
existing programs to acquire electrical 
energy conservation in the residential , com
mercial, industrial and agricultural sectors. 
Cooperative efforts are underway among 
Bonneville, utilities, utility associations, state 
energy offices, and private firms to develop 
useful criteria for evaluating the conservation 
acquisition programs operated by entities in 
the region. Efforts should continue to further 
develop effective methods of acquiring 
conservation. 

This plan continues to emphasize develop
ment of the capability to option resources 
and to secure lost opportunity resources. 
Bonneville's activities are broadened to 
include 1) development of a clear and con
cise process for establishing the price of 
power purchased from the new resources 
pool, 7(f), 2) development of a process to 
acquire resources from utility and non-utility 
resource developers, and 3) refinements of 
methods for assessing the effectiveness of 
conservation acquisition programs. 

Activities: The Resource 
Acquisition Process and 
Supporting Activities 

A work plan should be developed which 
includes the following actions: 

• Based on the model process for acquiring 
resources set forth in Appendix I-A, 
develop a comprehensive acquisition pro
cess. An important part of any process to 
acquire resources is the purchase price of 
the resource. The concept, embodied in 
the Public Utility Regulatory Policies Act, of 
offering to pay the "avoided cost" (or what 
would have been paid for the development 
of the next planned resource), for qualified 
resources has been effective at encourag
ing the development of dispersed and 
renewable resources. Bonneville's acquisi
tion process should embody this concept. 
Offering prices should be based upon the 
present value of these resources to Bon
neville, including the effects of expected 
loads put on Bonneville by investor-owned 
utilities, and should consider charac
teristics of prospective resources which 
affect this value, such as dispatchability, 
and whether acquisition is constrained to a 
certain time period (a lost opportunity 
resource). Offering prices should be peri
odically adjusted to reflect changing 
demand forecasts, contracted loads and 
other conditions. The offer should include ! 
conditions to ensure that resource devel
opment is consistent with requirements of 
the plan and the Northwest Power Act. 
Several activities, listed below, should take 
place before this process is implemented. 
This comprehensive acquisition policy 
should not be implemented prior to a 
Council determination that an acquisition 
is consistent with the plan. 



• Develop the capability to secure options 
on major resources . As part of this 
activity, Bonneville, in consultation with 
its customers, public utility commis
sioners and investor-owned utilities, 
should establish principles for allocating 
the costs of options and should develop 
the language of a contract for securing 
options on major resources. Should the 
annual regional firm surplus4 decrease 
by 1,000 average megawatts or more 
from its January 1, 1986, level-because 
of load growth, the loss or long-term sale 
of regional resources, or any combina
tion of these events- Bonneville should 
secure options on a facility or facilities 
representing at least 500 average mega
watts of energy. 

• Develop and test a program for securing 
potential lost opportunity resources. This 
program should incorporate the objec
tives of Action Item 20.3 of the 1983 
Power Plan with respect to potential lost 
opportunity cogeneration resources. In 
addition, this program should address 
the unique characteristics of the other 
types of potential lost opportunity 
resources. 

• Develop and demonstrate general 
approaches to contracting with utilities 
and independent power developers . 
When the region needs power, it is quite 
likely that utilities will not be the only 
developers of resources. Independent 
developers will likely sponsor many dis
persed generating resources, conserva
tion resources and, possibly, central sta
tion power plants. The intent of this 
activity is to encourage the orderly devel
opment of small-scale and high priority 
resources and to identify and acquire lost 
opportunity resources as these become 
cost effective. 

• Complete the development of, and dem
onstrate, a procedure for assessing the 
cost effectiveness of resource acquisi
tions. The intent is for Bonneville to 
establish a method of assessing 
resource cost effectiveness that is con
sistent with the Council's planning efforts 
and can be used in assessing resource 
option acquisitions, continuing cost 
effectiveness of options in inventory, 
decisions to build resources, and deci-

sions regarding the acquisition of lost 
opportunity resources. This procedure 
should be consistent with the Council's 
plan, and should incorporate methods for 
the quantification of environmental 
effects developed in response to Action 
Items 24.1 and 24.2 of the 1983 plan. 

• Develop and test programs for acquiring 
hydropower efficiency improvements 
and secondary hydropower firming alter
natives. These programs should be avail
able for implementation when the devel
opment of these resources becomes 
cost effective. 

• Develop and demonstrate methods for 
buying and selling key resources between 
utilities. Such resources include conserva
tion, hydropower firming strategies and 
system efficiency improvements. The abil
ity to contract for the transfer of these 
resources between utilities will promote 
the development of resources from a 
regional perspective in their order of cost 
effectiveness. 

• In consultation with Bonneville's custom
ers, the public utility commissions, and 
investor-owned utilities, develop a clear 
and concise policy to establish rates for the 
new resources (7f) pool. The policy should 
incorporate the formula for allocation of 
option costs called for in Bonneville Activity 
8.0. With the development of this policy, 
Bonneville should provide the investor
owned utilities and public utility commis
sions with a prediction of the availability 
and cost of power from this pool. 

• Continue efforts to identify and to resolve 
barriers and uncertainties to the optioning 
process. This activity should include con
tinuation of efforts to test hydropower 
optioning capability in response to Action 
Item 14.1 of the 1983 plan. 

• Work with conservation program analysts 
to develop methods to evaluate the effec
tiveness of conservation programs. The 
purpose of this activity is to improve the 
design of programs to acquire conserva
tion and other dispersed resources. In gen
eral, program evaluation should provide a 
rigorous basis for determining market 
acceptance, economic impacts, and load 
impacts associated with conservation pro-
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grams when compared to baseline 
conditions. 

8.0 Management of the Resource 
Options Inventory 

Resources that have been secured as 
options are valuable to the region and require 
care to preserve their availability and/or cost 
effectiveness. These actions may include 
physical asset preservation , renewal of 
licenses and permits, collection of environ
mental baseline data and maintenance of 
land options. Technological advances. 
improved information, changing resource 
requirements and other factors may affect the 
option's cost effectiveness. Therefore, peri
odic review of the option inventory is desir
able to determine whether each option con
tinues to be cost effective and needed. 

Objectives 

1. Develop and implement a general pol
icy that allows the region to maintain 
options so that they can be developed 
as cost-effective resources when 
needed. 

2. Continue to implement actions leading 
to resolution of the uncertainties 
affecting the long-term availability of 
WNP-1 and WNP-3. 

Status and Review: 
Management of the Resource 
Options Inventory 

Pursuant to Action Item 14.1 in the 1983 plan, 
Bonneville is negotiating the purchase of 
options on several hydropower facilities. If 
these options are successfully secured, they 
will become part of the options inventory. 
Bonneville needs to implement policies and 
procedures for the management of these 
options and any other options secured to 
protect against losing resources or to test 
Bonneville's ability to acquire resources. 

Washington Public Power Supply System 
Nuclear Projects (WNP) 1 and 3 are potential 
options to meet future load growth require
ments of the region. However, there are ques
tions about the reliability of an option on 
these plants because of uncertainties asso
ciated with the ability to continue financing 
preservation and to finance completion of 
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them when needed. These questions have 
caused the Council to leave WNP-1 and 
WNP-3 out of the porttolio of resources in the 
plan. It currently appears that preservation, 
completion and operation of the plants is 
physically feasible and would be cost effec
tive if the region were to experience relatively 
high load growth. Furthermore, there appear 
to be no insurmountable regulatory obsta
cles to satisfactory completion or operation of 
these projects . There remain , however, 
serious financial, institutional and legal con
cerns that could prevent the projects from 
being completed. These concerns include 
the inability to finance construction , the 
imbalance between likely need and resource 
ownership, questions about financing a long
term preservation, and the potential claims 
resulting from the WNP-4 and WNP-5 
default. It will be necessary to maintain the 
physical assets and resolve the legal and 
institutional problems if these projects are to 
be available when and if they are needed. If 
the legal and institutional problems are not 
resolved, these plants can not be built. 

Activities: 
Management of the Resource 
Options Inventory 

A work plan should be developed containing 
the following specific provisions: 

• Develop and implement a program to 
establish and preserve WNP-1 and WNP-3 
as options for the region, and establish an 
order of priority for the two projects. Coun
cil analysis has shown that these two 
plants have the highest expected benefit to 
the region if they can be preserved for a 15-
year period or longer. Since most of the 
expected benefits derive from the ability to 
preserve, construct, and operate only one 
of the plants, the preservation program 
should emphasize the plant with the high
est priority. A reassessment of the preser
vation program for each project should be 
conducted to assure that the most cost
effective approach consistent with these 
findings is being followed for each of the 
plants. This reassessment should be com
pleted by July 1, 1986. The purpose of this 
activity is to provide a basis for preserva
tion planning that is consistent with current 
forecasts of need for these projects. 
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• Develop and implement a plan to resolve 
the financial , institutional and legal uncer
tainties which threaten preservation and 
completion of WNP-1 and WNP-3. The 
intent of this activity is to facilitate resolu
tion of the uncertainties affecting these 
projects so that they may be reinstated into 
the resource porttolio. This activity should 
begin immediately and be completed as 
soon as possible. 

• Develop a policy to allocate the costs of 
securing and maintaining optioned 
resources. The intent of this activity is to 
ensure that the viability of the option con
cept is not compromised by the lack of 
funds. Recognizing that options are valu
able to all of Bonnevilles customers, the 
policy should contain a formula for allocat
ing these costs. 

• Develop a procedure to periodically evalu
ate resources being held in the options 
inventory, to determine the viability and 
cost effectiveness of each of the options. 
Models developed to achieve the objec
tives of the Resource Acquisitions Process 
and Supporting Activities, Section 7.0 of 
this Action Plan, should be used in this 
procedure. 

9.0 Confirmation of Resources 

Although the Council estimates that all 
resources in the porttolio can be developed 
when needed, additional work is needed 
to confirm this assumption for several 
resources. These resources include alter
natives for firming secondary hydropower, 
the use of combustion turbines for meeting 
unexpected load growth, and hydropower 
efficiency improvements. One additional 
resource , geothermal , is potentially cost 
effective, but has been excluded from the 
portfolio because of great uncertainties 
regarding its availability and cost. Although 
promising, further confirmation of the avail
ability and cost of geothermal is required 
before it can be included in the porttolio. 

The activities called for in this section are 
intended to resolve implementation issues 
associated with resources presently included 
in the porttolio and resources that are appar
ently cost effective but presently excluded 
from the porttolio due to uncertainties associ
ated with cost and availability. The timing of 

the activities called for in this section should 
be ct--osen to ensure that these resources are 
available for development when needed to 
meet load. 

Objective 

Confirm resources through analysis and 
research, development and demonstra
tion activities, where appropriate. 

Status and Review: 
Confirmation of Resources 

Strategies for firming secondary hydropower 
are a key resource in the Councils plan. The 
firming strategies have very low capital costs 
and short lead times. Combustion turbines, 
for example, can be sited, licensed and built 
relatively quickly, and are a cost-effective way 
to firm secondary hydropower. Combustion 
turbines can also be used to verify that load 
increases are permanent. If combustion tur
bines installed for secondary hydropower 
firming are operated in several average or 
good water years to meet firm load, it would 
verify permanent load growth. A need for 
more cost-effective base load resources 
would be indicated. As new, more cost-effec
tive base load resources were acquired, the 
combustion turbines would revert to the role 
of firming secondary hydropower. 

The concepts of using combustion turbines 
in these ways were first advanced in the 1983 
Power Plan. A number of important concerns 
have been raised with respect to the feasi
bility of using generating resources, and 
combustion turbines in particular, to firm sec
ondary hydropower. Among these concerns 
are operational restraints of the Powerplant 
and Industrial Fuel Use Act on plants using 
oil or natural gas, the cost effectiveness of 
combustion turbines as a resource for firming 
secondary hydropower, the availability of 
sites for new combustion turbine units, and 
the cost and availability of fuel. 

Combustion turbines clearly have the poten
tial to be a cost-effective and significant com- ' 
ponent of the resource portfolio. Further
more , it appears that several other 
alternatives discussed in this plan are avail
able to achieve the objective of firming sec
ondary hydropower. The feasibility and rela
tive merits of each of the alternative 
approaches to firm ing secondary hydro-



power must be determined. The intent is to 
have one or more alternatives ready for 
implementation when this resource is 
needed. 

Action Item 19.1 in the 1983 plan called on 
Bonneville to acquire the output of an existing 
combustion turbine in the region and to then 
petition the Economic Regulatory Admin
istration for an exemption under the Fuel Use 
Act to allow use of the turbines to meet rapid 
load growth. Bonneville has declined to 
respond to this action item until additional 
analysis confirms that combustion turbines 
are an appropriate component of the 
resource portfolio. Given the potential bene
fits to the regional system from using com
bustion turbines in this way, the Council reite
rates its desire for clarification of this issue. 

Action Item 19.3 called for the Council to 
study regulatory requirements, including 
state siting standards, that would apply to 
new combustion turbines. Information to 
support this study has been compiled in 
reports submitted by the State Options Task 
Force; however, the analysis has not yet been 
completed. 

Action Item 19.4 called for the Council to 
study the potential contribution of existing 
combustion turbines and to evaluate the 
effect of the Fuel Use Act on their use . The 
study, performed in response to Action Item 
19.2, indicated that certain existing units 
would likely be exempt from Fuel Use Act 
restrictions. Because the owners of the exist
ing units have not committed about 615 
megawatts of the turbines as firm resources, 
the existing units are available for hydro
power firming, to the extent that fuel availabil
ity can be confirmed and institutional prob
lems resolved. 

Action Item 19.5 called for the Council to 
study the cost effectiveness of combustion 
turbines as a resource for firming the nonfirm 
:!nergy from the regional hydropower sys
tem. The findings of this study, based on the 
atest load forecasts and resource cost and 
Jerformance information, have been incor
JOrated into the resource portfolio for this 
1986 Power Plan. 

C..ction Item 19.2 called for the Council to 
,tudy the likelihood of obtaining exemptions 
;nder the Fuel Use Act for the use of com-

bustion turbines to meet rapid load growth. 
This analysis, completed in November 1983, 
concluded that the Fuel Use Act generally 
prohibits the use of oil or natural gas in new 
power plants, but that regulations under the 
Fuel Use Act provide for various exemptions 
from the general prohibition . It is unclear 
whether any of the types of exemptions 
would allow combustion turbines to be oper
ated to meet unanticipated load growth. 
Exemptions are available only for specific 
plants actually proposed and designed, 
although it appears that interpretations or rul
ings may be issued upon request regarding 
application of Fuel Use Act regulations . 

Strategies for firming of secondary hydro
power with existing combustion turbines and 
the use of combustion turbines as a load 
verification resource continue to be important 
elements of this plan. However, a number of 
implementation issues must be resolved 
before combustion turbines are needed to 
meet load growth. The objective of several of 
the activities appearing below is to ensure 
that these resources are available when 
needed and to ensure consistency with the 
fish and wildlife program. 

Confirmation of geothermal was also called 
for in the 1983 plan. The cost and availability 
of this resource can be confirmed only by 
drilling and testing production-scale wells . 
The problem, therefore, is how to confirm this 
resource without premature expenditure of 
the substantial funding required for its full 
development. The approach called for in 
Action Item 17.1 of the 1983 plan is to se
lectively develop small-scale geothermal 
plants at promising resource areas. Other 
approaches might include development of 
wellhead scale plants at selected sites, 
regional and federal funding of additional 
exploratory activities and development at 
selected sites for interim sale to the California 
market. Bonneville has prepared an offer for 
acquisition of geothermal demonstration pro
jects in response to Action Item 17.1. How
ever, objections have been raised that the 
process envisioned in Action Item 17. 1 of the 
1983 plan is too costly for the region to subsi
dize. Action Item 17.1 called on Bonneville to 
purchase 10 megawatts of capacity at a geo
thermal site capable of supporting 100 mega
watts. The Council now believes that there 
may be cheaper ways of confirming a geo
thermal site. 
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Substantial progress in the assessment of 
system efficiency improvement potential was 
made in response to Action Items 11.1 and 
11.2 of the 1983 plan. This is one of the most 
cost-effective resources appearing in the 
portfolio. Activities called for below will lead 
to further confirmation of the cost and avail
ability of this resource. 

Activities: 
Confirmation of Resources 

A work plan should be developed which 
includes the following actions: 

• Test and confirm strategies for firming sec
ondary hydropower. 

• Conduct additional studies to determine 
the best and lowest cost energy-firming 
alternative . Alternatives con sidered 
should include construction of new com
bustion turbines, use of existing combus
tion turbines and combined cycle plants 
in the region, use of surplus or reserve 
units outside the region, load manage
ment, and use of cogeneration units with 
backup electric boilers. These studies 
should be completed by January 1, 1987. 

• Study the cost effectiveness of increas
ing the flexibility of the Northwest hydro
power system. Some constraints on the 
flexibility of the U.S. and Canadian reser
voirs may be subject to relaxation if 
appropriate agreements among the 
affected parties can be reached. Relaxa
tion can be expected to increase the cost 
effectiveness of various nonfirm energy 
strategies. 

• Develop, analyze and test approaches to 
resolve the constraints to development 
for each of the more promising energy
firming alternatives. Among the possible 
constraints to analyze is the inability of 
Bonneville or utilities to smooth out rate 
fluctuations associated with several of 
the energy-firming strategies. This task 
should be completed by 1989, well before 
hydropower firming options are required 
in the high growth forecast. 
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• Develop a strategy to gain definitive resolu
tion of the effects of the Fuel Use Act on the 
ability of the region to plan on using new 
and existing combustion turbines in 
regional planning. Two specific questions 
should be resolved: 1) Can the region plan 
on using combustion turbines to firm non
firm hydropower, and 2) Can the region 
plan to use combustion turbines as a 
resource that meets unexpected load and 
verifies load prior to beginning the con
struction of large capital-intensive generat
ing resources. 

• Complete design of the geothermal dem
onstration program called for in Action Item 
17 .1 of the 1983 Power Plan, modifying that 
program to eliminate purchase of 10 mega
watts of capacity but proceeding to confirm 
a geothermal site capable of supporting 
100 megawatts, at a cost not to exceed $10 
million over several years. 

• Design and implement a program to dem
onstrate the costs and efficiency gains 
possible from hydropower efficiency 
improvements, including upgrade of tur
bine runners and Kaplan turbine gover
nors. These measures are among the 
most promising hydropower efficiency 
improvement measures and may be cost 
effective even during the current surplus. 

• Promote participation of the Electric Power 
Research Institute in resource confirma
tion activities where Pacific Northwest and 
national interests coincide. 

• Implement additional resource confirma
tion activities as recommended by the 
Research, Development and Demonstra
tion Advisory Committee and approved by 
the Council. 

10.0 lntertie Access Policy 

Bonneville 's transmission system is a 
regional resource of enormous value. For this 
reason, the Council has included the lntertie 
Access Policy as a separate item in the 
Action Plan. 

Objective 

Design Bonneville's long-term intertie 
policy to provide an important mecha
nism for encouraging regional co
operation. 
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Status and Review: 
lntertie Access Policy 

Bonneville developed and implemented an 
interim near-term policy on September 7, 
1984, and a near-term policy on June 1, 1985, 
that significantly altered access to Bon
neville's interties. Bonneville is scheduled to 
develop a long-term policy by September 
1986. 

Many aspects of Bonneville's current lntertie 
Access Policy are working well, and current 
provisions should generally be maintained. 
The allocation of available tieline capacity to 
all parties of the Pacific Northwest that have 
surplus resources to sell has greatly facili
tated the use of Bonneville's transmission as 
a regional resource benefiting all the 
Northwest. 

Activities: 
lntertie Access Policy 

Bonneville should include the following provi
sions in the long-term intertie access policy: 

• Allow longer-term sales, if the sales are 
made consistent with the following 
provisions. 

• Use Bonneville's transmission to assure 
that the region has the ability to acquire the 
lowest cost resources first. Access to Bon
neville's interties should not encourage 
resource development that is counter to 
cost-effective implementation of the plan. 

• Include measures that enhance the 
region's ability to plan for and serve the 
region's customers at the lowest possible 
cost. To accomplish this, priority should be 
given to transactions that provide the 
greatest flexibility for meeting future plan
ning uncertainties. Examples of flexible 
transactions include firm sales with a call
back provision and seasonal exchanges. 

• Grant access to parties outside of the 
region only if the following two conditions 
are met: 1) No firm transactions will be 
granted access unless economic benefits 
are provided to Pacific Northwest rate
payers; and, 2) If firm transactions are 
granted to extra-regional parties, Bon
neville should seek comments from all 
Northwest entities concerning the impact 

of the extra-regional transactions on their 
ability to market the region 's surplus. If 
entities in the region are adversely affected 
by the proposed transaction, Bonneville 
and the extra-regional parties should 
assure that compensation for those 
impacts is sufficient to mitigate the costs 
imposed on the region by the extra
regional transaction. 

• While assisting with the current surplus, 
the federal interties should not encourage 
overcommitting to sales of existing 
resources to the point where the Northwest 
becomes an 'energy farm ' for others. Bon
neville should be guided by sections 9(c) 
and 9(d) of the Act in cases where long
term commitments by utilities might result 
in increased future costs for the region. The 
Council believes that both the language 
and intent of sections 9(c) and 9(d) of the 
Northwest Power Act do not allow Bon
neville to serve any regional load that was 
served by firm resources later sold outside 
the region , unless the Administrator deter
mines that the energy from the resources 
could not be reasonably conserved or 
retained for service to regional loads. 

11.0 Data Development 

Good basic data is fundamental to power 
planning. Bonneville has both the staff and 
budget necessary to construct and maintain 
large data bases in consultation with the 
Council and to work with the Council to con
tinue with the refinements of analytical meth
ods used in power planning. The Council 
intends to rely on Bonneville and others in the 
region with known expertise for collection, 
maintenance and dissemination of basic 
data for regional power planning. This Action 
Plan's allocation of responsibilities between 
Bonneville and the Council reflects this 
intent. 

Bonneville is encouraged to identify and 
employ regional expertise, where available, 
for data acquisition , review and mainte
nance. Many organizations in the region, 
including the Pacific Northwest Utilities Con
ference Committee, utilities, state and 
federal agencies, advocacy groups, private 
contractors and others have demonstrated 
the ability to develop excellent planning data. 
The participation of these organizations in 
the data development and review process 1 



will ensure that the best regional expertise is 
3mployed in data base development and 
'Tlaintenance. This will also help develop 
·egionwide endorsement of the resulting 
Jlanning information. 

)bjectives 

I. In consultation with the Council and 
other regional interests, develop and 
maintain basic data required to sup
port regional power planning. 

!. Work with the Council and others to 
develop improved methods and tools 
to support regional power planning. 

,tatus and Review: 
)ata Development 

1 number of action items of the 1983 plan 
ailed for activities leading to improved infor-
1ation for regional power planning. 

1 response to Action Item 11.1, Bonneville's 
oss Savings Task Force has continued peri
dically to assess loss-saving potential on 
1e Bonneville transmission system. An 
wentory of potentially cost-effective projects 
as been identified. 

'reliminary studies by Bonneville in 
3sponse to Action Item 11 .2 indicate that 
1ere may be a cost-effective resource of sev
ral hundred megawatts available through 
nprovements in the efficiency of the trans-
1ission and distribution systems of the 
igion's utilities. Because these conclusions 
re very preliminary, this resource has not 
een included in the 1986 resource portfolio. 

dditional studies by Bonneville in response 
> Action Item 11.2 indicate that improve-
1ents in the efficiency of existing hydro
ectric generation may offer several hundred 
1egawatts of new energy at very low cost. 
he Council has included 110 megawatts of 
1ergy from turbine runner replacement and 
Jvernor improvements in the 1986 resource 
Jrlfolio. There are additional efficiency 
1provement measures that require further 
,sessment. Thermal plant efficiency 
1provements offer the potential for addi
mal cost-effective energy, and should be 
,sessed. 

Bonneville has compiled all information in the 
public domain concerning the region 's geo
thermal resources. This assessment could 
seNe as the nucleus of an ongoing regional 
geothermal resource data base. 

In response to Action Item 18.1, Bonneville 
has continued to monitor the Whisky Run 
Wind Park (Oregon) and the Goodnoe Hills 
large wind turbine test facility in Washington. 
Bonneville has also sponsored a feasibility 
study of a proposed wind farm at Cape 
Blanco, Oregon , and has monitored cost, 
technical performance , environmental and 
utility integration issues through on-site eval
uation of California developments. 

In response to Action Item 21 .1, Bonneville 
has maintained its solar insolation monitor
ing network and has recently published a 
compilation of Pacific Northwest solar radia
tion data. Bonneville has indicated to Council 
staff that it intends to discontinue this activity 
in the future. The Council has received com
ment during preparation of this plan and the 
1983 plan that the development of a long
term (up to 15-year) record of solar insolation 
is important in assessing the potential of the 
solar resource. For this reason , this plan calls 
for continuation of monitoring at existing sites 
until the adequacy of insolation data can be 
assessed by the Council based on the find
ings of the Research , Development and 
Demonstration Advisory Committee to be 
established in response to Council Activity 
2.0. 

In response to Action Item 22.1 , Bonneville 
has continued to manage the Pacific North
we st and Alaska Bioenergy Program . 
Through this program, federal funding for 
energy research is being applied to regional 
needs. 

Bonneville has sponsored a series of 
engineering case studies of potential 
regional applications of conventional and 
advanced generation technologies. These 
studies have provided the basis for the 
assumptions regarding the cost and perform
ance of conventional coal plants used in the 
development of this plan. Because coal is the 
marginal resource , the coal cost-effective
ness resulting from these cost and perform
ance data establishes the resource cost
effectiveness limit, and consequently the 
availability of cost-effective conservation , 
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renewable and cogeneration resources. For 
this reason , it is important that these studies 
be maintained and updated regularly. 

Activities: 
Data Development 

Expand the data base of information to 
include the following resources and data 
elements: 

• Maintain and refine the lost opportunity 
resource data base. The purpose of this 
activity is to ensure that lost opportunity 
resources including conservation re
sources are identified , and secured if 
determined by the Council to be cost effec
tive. Information appearing on the data 
base would be used in structuring and 
implementing a lost opportunity resource 
acquisition effort. The data base should be 
refined to include additional resource 
types identified as lost opportunity 
resources during the development of this 
plan, the information required to assess 
the cost effectiveness of these resources, 
and the information required to design 
cost-effective approaches to securing 
these resources. 

• Conduct an assessment of the relative 
shares of the conservation resource poten
tial in public and private utility seNice 
territories . 

• Continue the development and implemen
tation of a regional survey of the residential 
and commercial sector use of electricity. 

• Complete the current assessment of the 
cost and availability of efficiency improve
ments in the transmission and distribution 
systems of the region 's utilities. Extend this 
work to include an assessment of the loss 
reduction potential through improved volt
age regulation. Conduct periodic assess
ment of loss reduction potential on the 
transmission and distribution systems of 
Bonneville and the region's utilities. 

• Extend the assessment of the cost and 
availability of efficiency improvements in 
the region 's hydroelectric projects to 
include improvements in addition to tur
bine runner replacement and Kaplan gov
ernor replacement. Measures that might 
be assessed include Kaplan governors 
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with automr1tIc index1n~J- wIndage loss 
reduction. powerhouse conservation 
measures. loss reduction and energy re
covery in navigational fac1l1ties and In fish 
protection and passage fac1l1ties. Pos
sible efficiencies available from improved 
operational procedures might also be 
i nvest1gated. 

• Conduct a case study of the cost and avail
ability of efficiency improvements in a coal
fired generating unit representative of 
those in use in the region. This study 
should be completed by July 1987. Partici
pants should evaluate the need for further 
work based on results obtained from the 
pilot study. 

• In conjunction with the Council and the 
Corps of Engineers, complete. maintain 
and refine the Pacific Northwest Hydro
power Data Base and Analysis System. 

• In cooperation with the Council. interested 
state and federal agencies and the tribes, 
complete the Pacific Northwest Rivers 
Study. Develop and maintain Rivers Study 
Data Bases in each state to be incorpo
rated into the Councils Hydro Assessment 
Data Base. In cooperation with the Council 
and Corps of Engineers, assure that the 
linkage between the Pac1f1c Northwest 
Hydropower Data Bases and the Pacific 
Northwest Hydro Assessment Data Base 
is completed. 

• Continue the collection and maintenance 
of regional wind resource data. Until super
seded by the agenda for regional research. 
development and demonstration called for 
in Council Activity 2.0, this effort shall 
include: 1) maintenance of a network of 
stations for collection of long-term wind 
resource data: 2) initiation of a series of 
assessments of the most promising wind 
resource areas. including data on tur
bulence, spatial extent. climatological fac
tors. access. environmental considera
tions and constraints to development: and 
3) initiation of data collection at new sites 
that are likely to be cost effective and have 
significant development potE ·,tial 

• Maintain and refine the Regional Geother
mal Resource Data Base resulting from 
the Four-State Geothermal Study. 
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• Continue the collection and maintenance 
of long-term direct and global insolation 
data at a network of promising sites within 
the region. Review these activities for con
sistency with the regional research. devel
opment. and demonstration agenda called 
for in Council Activity 2.0 when it is 
approved by the Council. 

• Continue participation in the Pacific North
west and Alaska Bioenergy Program. 
Activities sponsored under this program 
(excepting Alaskan activities) should sup
port the objectives of this Action Plan. 
Activities should include at least the devel
opment of information concerning the cost 
and availability of biomass fuels and 
assessment of generation technologies 
using biomass fuels. 

• Continue the development. maintenance 
and refinement of information concerning 
the technical performance. cost. environ
mental characteristics, and constraints to 
development of generating technologies. 
This effort should include maintenance 
and refinement of the Comparative Electric 
Generation Study. and monitoring of tech
nology research. development. and dem
onstration. Also included should be the 
development of a wind farm cost and per
formance algorithm that can be used in 
conjunction with wind resource area data 
to estimate the energy characteristics and 
costs of prospective wind developments. 
In this task. priority should be given to gen
erating resources that currently establish 
the cost-effectiveness limit ( conventional 
coal). other resources in the resource port
folio. and promising technologies such as 
wind. geothermal. fluidized bed combus
tion coal. steam-injected combustion tur
bines and mtegrated coal gasification
combined cycle plants. 

• Initiate a program to assess the regional 
availability and cost of fuels for generating 
plants. Included should be coal. natural 
gas. petroleum products and biomass 
fuels. Estimates should be updated peri
odically. 

• Determine the feasibility of a survey of 
industrial uses of energy in the region. This 
survey should have the objective of identi
fying uses of electricity and other fuels at 
the two-digit SIC level. with substantially 

more detail for key electricity-consuming 
sectors. 

• Continue to work with the Council and oth
ers in the region to improve and maintain 
the demand analysis and forecasting tools 
needed for regional planning. This effort 
should include continuing analysis of data 
currently being collected. including data 
from Hood River and data being collected 
through ELCAP. 

• Work with the Council to establish the 
Research, Development and Demonstra- , 
tion Advisory Committee described in 
Council Activity 2.0. The Research. Devel
opment and Demonstration Advisory 
Committee is expected to recommend 
activities that may be included in future 
amendments to the Council's plan. 

• Develop a planning tool to assess the 
value to the region's power system of inter
mittent resources such as wind and solar. 
Assess the value of building a model that 
simulates intermittent resources operating 
within the region's electrical system. This 
effort should be complete by January 1. 
1987. 

II. Council Activities 
The Council will continue its responsibilities 
related to regional energy planning and 
monitoring the implementation of the plan. 
This means that the Council will be closely 
involved in the cooperative development and 
refinement of regional data bases and 
improved planning methods, and will be 
watching for changing conditions that might 
dictate modifications to this plan. 

In addition, in this plan the Council has dedi
cated itself to promoting regional coopera 
tion. Two new tasks in which the Council will 
be seeking the cooperation of regional 
entities are 1) assessing the research. devel
opment and demonstration (RD&D) needs in 
the region, with a goal of setting a regional 
agenda for RD&D, in which all power entities 
in the region are involved: and 2) conducting 
a West Coast energy study to examine costs 
and benefits of potential cooperative efforts 
among the Pacific Northwest, the Pacific 
Southwest, and Western Canada. 



1.0 Information and Methods 
for Planning 

Decisions made in power planning can only 
be as good as the basic information from 
which power planning proceeds. This section 
defines basic data needs and activities to 
gather and manage the data, concentrating 
on those areas where the current base of 
experience is limited and on the development 
or refinement of basic planning tools and 
methods. 

Continued refinements to the data base are 
needed. The Council will work closely with 
Bonneville and others in the region with 
expertise to refine estimates of cost, perform
ance and environmental characteristics of 
the various resources and technologies. 
Together, the resource and technology data 
bases support the estimates of resource 
availability, reliability and cost effectiveness 
required for power planning. The most cur
rent forecasts of fuel availability and cost are 
needed for assessing the cost effectiveness 
of resources using coal, fuel oil , natural gas 
and nuclear fuel. 

Objectives 

1. Work with all power entities in the 
region to develop improved methods 
and tools for regional power planning. 

2. Conduct studies of regional power 
planning issues found to require addi
tional analysis as a result of the devel
opment of this plan. 

3. Consult with all entities in the region in 
the maintenance of an up-to-date data 
base. 

Status and Review: 
Information and Methods 
for Planning 

A.ction Item 28.1 in the Council's 1983 Power 
=>Ian called for the Council to seek additional 
:1nd better resource information. In response, 
he Council has continued to improve the 
lUality and extent of its resource data base 
:IS additional information has become 
wailable . 

n particular, the Counc il has worked to 
jevelop a renewable resources data base. 

For development of the 1983 plan, the Coun
cil assembled initial renewable resource data 
bases, using the most current information 
compiled from a number of studies . In 
response to Action Item 14.2 of the 1983 plan, 
the Council and Bonneville , with the 
assistance of a number of state and federal 
agencies and the tribes, initiated the Rivers 
Assessment Study, currently underway, to 
identify and evaluate stream characteristics 
affecting development of hydropower facili
ties. In response to Action Item 14.3 of the 
1983 plan, the Council, Bonneville and the 
Corps of Engineers have upgraded the 
regional hydropower data base and associ
ated computer programs for estimating the 
cost and energy production of potential 
hydropower sites. 

The Council regards the continued develop
ment and maintenance of resource and con
sumption data as essential to successful 
regional power planning and important to the 
implementation of the Columbia River Basin 
Fish and Wildlife Program . The Council 
believes that the quality, extent, credibility 
and usefulness of regional power planning 
data can be enhanced by the development of 
centralized regional data bases. The cred
ibility of such data bases can be ensured by 
broad participation in the assembly and 
review of the data included in these data 
bases. This approach to compiling and main
taining regional planning data should also 
lead to economies of scale through eliminat
ing duplicate efforts. 

In the future, the Council expects Bonneville 
to fund and manage the collection and main
tenance of basic regional power planning 
data. For this reason, most basic data collec
tion and maintenance activities called for in 
this plan are included under Bonneville 
activities. The Council will work with Bon
neville to ensure that the regional planning 
data bases contain the information needed 
by the Council for future planning activities 
and to coordinate the schedule of data col
lection and format of data such that the Coun
cil's needs are met. The Council will assist 
Bonneville in data acquisition and review, as 
appropriate. The Council encourages Bon
neville to use regional expertise wherever 
available in the acquisition of data, and to 
seek broad review and consensus on the 
resulting data bases. 
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Future work of the Council will focus on the 
analysis of planning issues. The Council will 
also seek to achieve technical equivalence 
between the planning models used by Bon
neville and those used by the Council. And, 
as described above, the Council will work 
with Bonneville to promote regional endorse
ment of the region's planning data. 

Both the Council and Bonneville have devel
oped decision models to provide strategic 
analysis of resource alternatives . These 
models, while incorporating similar charac
teristics, have different strengths and weak
nesses. A better decision analysis model can 
be developed by incorporating the best fea
tures of both models. The Council and Bon
neville need to work together to evaluate both 
models and to design an improved decision 
model. The joint development of a single 
System Analysis Model (SAM) has helped 
the region focus on policy alternatives that 
are analyzed in a consistent framework. The 
process used to develop SAM needs to be 
duplicated to develop a more consistent deci
sion model. 

Activities: 
Information and Methods 
for Planning 

This work plan will include the following spe
cific activities: 

• Work with Bonneville and others to ensure 
the consistency of the resource data bases 
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used for regional power planning. To the 
extent feasible. the Council will seek to use 
centralized regional resource data bases 
in future planning. 

• Work with Bonneville and others to 
develop a more uniform decision model for 
regional resource planning. 

• Work with Bonneville and others in Bon
neville's efforts to develop a planning tool 
to assess the value to the region's power 
system of intermittent resources such as 
wind and solar. Assess the value of build
ing a model that simulates intermittent 
resources operating within the region's 
electrical system. This effort should be 
complete by January 1, 1987. 

• Conduct a survey to determine the net 
effect on the availability of cogenerated 
electricity if utility or regional capital Is 
made available, instead of requiring indus
trial financing of ihe cogeneration facility 

• Work with Bonneville and others in refining 
the heat loss models used to estimate 
annual space heating use in residential 
buildings. 

2.0 Research, Development 
and Demonstration Agenda 

Confirming the availability, cost and perform
ance of promising resources typically 
requires a series of research, development 
and demonstration activities. The region 
does not currently have an open process to 
address decisions about what projects are 
considered for research and development 
funding. This action item calls for developing 
that process. 

The allocation of the region's research and 
development expenditures should be 
reviewed and adjusted 1f necessary. Much of 
the region's research and development 
expenditures currently go to the Electric 
Power Research Institute (EPRI). It is not 
clear that EPRl's research is focused appro
priately for the needs of the Pacific North
west. given both the nature of this region's 
resource base 3nd the regions schedule and 
priority for new resources. The Council will 
work with Bonneville, the regions utilities, 
state energy offices, and public utility com
mIssIons to coordinate the regions research 
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and development expenditures. Coordinated 
action should refocus and reprioritize all 
these expenditures to be consistent with the 
future needs of the region and to ensure that 
the costs of the research and development 
programs are fairly shared among the util
ities. This action should include a thorough 
review of resource research, development 
and demonstration (RD&D) needs, develop
ment of a consistent regionwide RD&D pol
icy. and development and implementation of 
RD&D agendas for promising resources. 

In medium-high and high forecasts. the 
region may have to turn to new coal plants. 
The Council expects that before the region 
actually commits to coal generation it will 
open a ·window of opportunity' for any other 
higher priority. cheaper. environmentally pref
erable resource. Research, development 
and demonstration need to be done in order 
to demonstrate whether renewable 
resources will be available and cost effective 
in time to displace coal plants. 

Objectives 

1. To determine the best allocation of 
regional funding for resource re
search, development and demonstra
tion activities. 

2. To coordinate the research, develop
ment and demonstration necessary to 
confirm the cost effectiveness of con
servation, renewable, and high effi
ciency resources before commitments 
must be made to acquire conventional 
thermal resources. Without this effort, 
potentially cost-effective priority 
resources may not be able to help the 
region avoid construction of new con
ventional thermal resources. 

Status and Review: 
Research, Development 
and Demonstration Agenda 

Research, development and demonstration 
are not currently coordinated in the region. 
Although Bonneville has an internal process 
for allocating its own research and develop
ment budgets. it relies on the Electric Power 
Research Institute for much of its informa
tion. However, because of the unique system 
in the Northwest, that information is not 
always applicable. Investor-owned utilities 

and larger generating utilities in the region 
conduct their own research and development 
activities. It is in this context that the Council 
has included the following activities that 
should lead to a coordinated research. devel
opment and demonstration program for the 
region. 

Activities: 
Research, Development 
and Demonstration Agenda 

• Organize a Research. Development and 
Demonstration Advisory Committee to 
recommend to the Council an agenda for 
resource research, development and dem
onstration needs. This committee, when 
formed, should focus its attention 1nit1ally 
on renewable resources. 

• The Committee will deliver recommendc1-
tIons to the Council, describing the neces
sary actions to resolve uncertainties affect
ing resource planning and to improve the 
cost effectiveness and environmental 
acceptability of specific resources. Each 
recommendation should include a descrip
tion of the action. its Justification and rela
tionship to the plan, its priority. estimated 
cost and schedule. and how the recom 
mendation fits into the context of all 
regional research. development and 
demonstration 

• The Council will review the recommenda
tions of the committee and take actions as 
necessary. 

3.0 Monitoring and Review of 
Plan Implementation 

As with any plan. it is important that the 
Council be aware of how this plan is being 
implemented and how the region's energy 
future is unfolding. Without this process. the 
Council would be unable to respono to 
changing conditions. 

A maJor objective of the Council in develop
ing the plan was to deal effectively with U1e 
obvious uncertainties facing the region. The 
Council has developed a program to monitor 
implementation of the plan and to evaluate 
the plan's continuing suitability tor the 
region's energy future. With this information 
the Council can take corrective actions 
quickly. As a result, the plan is not a docu-



Tient to be placed on a shelf; it establishes a 
::ontinuing and adaptive process. The Coun
~il will modify specific parts of the plan, or the 
~ntire plan, if such changes are warranted by 
my changes in the conditions and assump
ions on which the plan depends. Plan modi
ications may also be needed as the region 's 
)regress toward the objectives of the plan is 
Naluated and as experience is gained from 
he operation of various programs. 

\s required by section 4(k) of the Act, the 
:::ouncil will, by October 1, 1987, complete a 
horough analysis of conservation measures 
md conservation resources implemented 
>ursuant to the Act during the first five years 
>f the Council 's existence. This analysis will 
tetenTiine whether conservation measures 
>r conservation resources: 

t) have resulted or are likely to result in costs 
to consumers in the region greater than 
the costs of additional generating 
resources or additional fuel which the 
Council detenTiines would be necessary 
in the absence of such measures or 
resources; 

,) have not been or are likely not to be gener
ally equitable to all consumers in the 
region; or 

) have impaired or are likely to impair the 
ability of the Administrator to carry out his 
obligations under this Act and other laws, 
consistent with sound business practices. 

the Bonneville Administrator finds, after the 
Keipt of this analysis from the Council , that 
uch a measure or resource would have any 
f these effects, he may determine that the 
,ct's 10 percent credit for conservation will 
ot apply. 

1 the first planning period, the Council 
>eused on the actions of Bonneville through 
periodic monitoring report which was based 
n the action items in the 1983 Action Plan. In 
1is second planning period, while the 
mphasis will continue to be on monitoring 
Ie response of Bonneville to the objectives 
utlined in the plan, the Council also will work 
,ore closely with other institutions in the 
1gion. 

Objectives 

1. Promote regional cooperation. 

2. Monitor Bonneville's consistency with 
the objectives of the plan. 

3. Enable the Council to make corrective 
changes to the plan, if needed, by 
providing the Council with the informa
tion necessary to determine whether or 
not the forecasts, assumptions, analy
sis and recommendations contained in 
the power plan are developing or evolv
ing as anticipated. 

Status and Review: 
Monitoring and Review 
of Plan Implementation 

The Council has closely monitored the status 
of all conservation and generating resource 
action items from the 1983 plan. A monitoring 
status report has been developed outlining 
the monitoring process to be followed for 
each objective and action contained in the 
plan. 

In addition, the Council evaluates the status 
of the regional economy and loads on a reg
ular basis. The Pacific Northwest Utilities 
Conference Committee developed a monthly 
publication, The Regional Load Monitor, to 
help track current trends in regional loads. 

Activities: 
Monitoring and Review 
of Plan Implementation 

• Continue to implement the monitoring sys
tem and report quarterly on progress being 
made in implementing the plan. 

• Prepare by October 1, 1987, a thorough 
analysis of conservation measures and 
conservation resources implemented pur
suant to the Act and the Council's plan. 

• Report regularly on the status of the 
regional economy and the demand for 
electricity. 

• Initiate modifications to the Council's plan 
as required by changing conditions or 
information. 
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• Represent the regional perspective in the 
U. S. Department of Energy proceeding to 
set national appliance efficiency stan
dards, in amendments to update stan
dards set forth by the American Society of 
Heating , Refrigerating and Air-Condition
ing Engineers, and in any proceedings 
that would result in significant conser
vation opportunities for the Northwest, in
cluding those proceedings dealing with 
appliances, buildings and manufactured 
homes. 

• Work with legislatures of the tour states 
and with state and local governments to 
facilitate adoption of cost-effective building 
and appliance efficiency codes. 

• Monitor work done by others who are 
examining efficiency improvements in resi
dential appliances. Study the feasibility of 
a higher level of efficiency than the 1992 
California standard. 

• Consult with Bonneville, utilities, state and 
local governments, public utility commis
sions, and others as needed to facilitate 
regional cooperation in meeting the objec
tives of this plan. 

4.0 West Coast Energy Study 

As the regional planning body, the Council 
should play a significant role in analysis of 
out-of-region purchases and sales, a major 
element of utility planning. The Council will 
conduct a West Coast energy study to exam
ine costs and benefits of potential cooper
ative efforts among the Pacific Northwest, the 
Pacific Southwest, and Western Canada. 
This action will ensure that the Council is kept 
informed about current and future oppor
tunities for interregional cooperative plan
ning. With infonTiation provided through this 
study, the Council can factor import/export 
opportunities into its planning, rather than 
having to react to activities that are outside of 
its planning process. The Council will take no 
part, other than supplying information to 
interested parties, in financial negotiations 
among parties. 
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Objective 

Design and implement an energy study to 
explore mutually beneficial cooperative 
agreements among utilities in the North
west and in connected regions. 

Status and Review: 
West Coast Energy Study 

The Council has adopted West Coast coop
erative planning as a maior activity for the 
next several years. This activity will begin 
immediately. For background and additional 
details of the Council's proposed activities, 
see the staff issue paper "Out of Region 
Imports Exports," March 27, 1985. While the 
Council has consulted with some of the orga
nizations that will be involved in the study, no 
specific activities have taken place to date. 

Activities: 
West Coast Energy Study 

• Develop a work plan by April 1986 that 
includes the following elements: 

• Initiate the formation of a technical com
mittee of representatives of interested 
West Coast utilities, planning agencies 
and utility commissions in the 11 Western 
states, and Canadian utilities in British 
Columbia and Alberta. The primary 
objectives of the technical committee 
would be to work with the Council to iden
tify promising cooperative actions that 
can be taken by interested parties and to 
assess the benefits of those cooperative 
actions. The analysis would include all 
resources that might be available for 
cooperative sales or exchange of power 
and associated transmission issues. 

• Consult at the staff and Council level with 
all interested regional parties, including 
fish and wildlife agencies and tribes. 
affected utilities, state energy and reg
ulatory agencies, environmental and 
ratepayer groups, and other interested 
members of the public. 

• Report periodically on the results of stud
ies conducted by the technical commit
tee and take action as necessary to pro
mote cooperative arrangements that 
further the goals of this plan. The Council 
would not be part of any negotiations of 
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financial terms of contracts between or 
among interested parties. The Council 
would consult with technical and plan
ning bodies in this and other regions, as 
necessary. to evaluate policy considera
tions that might affect beneficial 
agreements. 

• In order to be most effective. a draft study 
should be completed within about a year 
after the adoption of this Action Plan. and a 
final study should be completed by April 
1987. 

Ill. Recommended 
Activities for the 
Region's Public 
Utility Commissions 
and Investor-Owned 
Utilities 

Throughout the development of this power 
plan, the Council has assumed that the 
region as a whole would cooperate in the 
process of developing the most cost-effective 
resources first. In developing this plan, the 
Council conducted studies that illustrate the 
difference between the power needs of some 
of the investor-owned utilities and those of 
the Bonneville Power Administration. Since 
the Act requires the Council to review Bon
neville acquisition of resources sufficient to 
meet Bonneville's obligations. the Council 
has focused on action items for Bonneville 
that recognized Bonneville's current surplus, 
the uncertainty in investor-owned utility loads 
potentially being placed on Bonneville. and 
Bonneville's current load obligations. 

At this time. only small loads are being 
placed on Bonneville by investor-owned util
ities. Until investor-owned utilities place loads 
on Bonneville, there will be considerable 
uncertainty with respect to Bonneville's obli
gations through the power sales contracts. 
As the investor-owned utilities plan their most 
cost-effective strategy for meeting the needs 
of their consumers. there are several actions 
that will help to coordinate regional planning 
and thereby prepare the region for securing 
the lowest cost resources. Specific sug
gested actions involving cooperative plan
ning among public utility commissions. 
investor-owned uti lilies and others are 

described in the introduction to this Action 
Plan. Other recommended activities that the 
region's public utility commissions and inves
tor-owned utilities should consider in order to 
facilitate coordinated implementation of the 
plan are presented below. 

The Council recognizes that public utility 
commissions will need to balance the inter
ests of both gas and electric ratepayers 
when implementing the following actions. 
The Council is concerned that the benefits 
of conservation could be negated if sub
stantial fuel switching occurs. Also. the 
Council recognizes that the needs of each 
utility may be different. These differences 
need to be considered in addressing these 
recommendations. 

1.0 Lost Opportunity 
Conservation 

The size and expected duration of the sur
plus require a reevaluation of the region·s 
conservation programs. For most of the 
region's utilities, conservation actions should 
not be taken to acquire megawatts unless 
those megawatts represent a lost opportunity 
to the region. The model conservation stan
dards represent such a lost opportunity. 
because if buildings being built in the next 
several years are not built efficiently. retrofit
ting those buildings to a level comparable to 
the standards will not be cost effective. The 
region should capitalize on the opportunity 
during the period of current surplus to modify 
building practices so that more efficient resi
dential and commercial buildings are con
structed in the future. 

To implement the standards regionwide. the 
Council recommends that the region's public 
utility commissioners and investor-owned 
utilities consider providing incentives to 
builders of new buildings in investor-owned 
utilities· service territories. These incentives 
would help to achieve regionwide new resi
dential and commercial construction levels 
that are consistent with the standards. The 
following incentives are recommended: 

• Marketing assistance through programs 
similar to Super Good Cents to provide 
technical information and advertising for 
homes and commercial structures built to 
the standards' levels of efficiency. 



• Public utility commissions and investor
owned utilities may wish to offer financial 
assistance in order to encourage con
struction to the standards' level. The 
Council recommends that the region 's 
public utility commissions cons ider 
providing appropriate rate treatment for 
investor-owned utility expenditures. 

• The investor-owned utilities should partici
pate in Bonneville's research on more effi
cient buildings. The investor-owned util
ities may bear some costs from 
participating in this research and, since 
these expenditures would benefit both the 
investor-owned utilities' ratepayers and the 
region, the Council recommends that the 
public utility commissions consider provid
ing appropriate rate treatment for these 
costs. 

~.O Acquisition of New 
Generating Resources 

-he current regional surplus will probably last 
rom five to 20 years. Because of the current 
tvailability of relatively low-cost surplus 
>0wer, aggressive acquisition of Public Utility 
~egulatory Policies Act (PURPA) resources 
3 not needed at this time. The Council recog-
1izes that existing statutory requirements 
nay require a certain level of PURPA acquisi
on in spite of the region's current surplus. 
:iiven these considerations, the Council rec-
1mmends that the public utility commissions 
ind investor-owned utilities consider devel-
1pi ng an acquisition policy for PURPA 
esources that includes the following 
,lements: 

1 PURPA acquisitions should emphasize 
lost opportunity resources . These are 
resources the region would lose forever 
unless they are acquired now. For this rea
son, immediate acquisition of some lost 
opportunity resources may be justifiable 
on the basis of cost. 

1 The region's public utility commissions 
should consider establishing a consistent 
avoided cost policy for pricing PURPA 
resource acquisitions during the current 
surplus. Because each utility is unique in 
the resources it has access to and in its 
access to capital , the Council does not 
assert that the same avoided cost figure 
should be used by all jurisdictions for all 

utilities. However, the Council does recom
mend that the region's public utility com
missions develop a consistent avoided 
cost policy so that future PURPA resource 
acquisitions within the region are consis
tent to the extent feasible for each utility 
and across state boundaries. The Council 
recommends that the basis for such an 
avoided cost policy be the forecasted new 
resources pool rate that Bonneville will 
be developing. That is, in the event that 
lost opportunity PURPA resources are 
acquired, only those that are cost effective 
when compared to Bonneville purchase 
should be acquired. 

3.0 Sale of Existing Resources 
and Maintenance of Options 

Considerable uncertainty exists concerning 
the duration of the current surplus. Because 
of this uncertainty, the region 's investor
owned utilities and public utility commissions 
should exercise care in not over-committing 
to long-term sales of existing resources out
side the region. The long-term sale of the 
region's existing resources could necessitate 
the development of higher cost new 
resources to meet the region's needs. If this 
occurs, the region could bear significant 
added costs. 

In addition , it is important to recognize that 
utilities will not be able to exactly match 
resources to loads, yet they need the abil ity 
to maintain an inventory of options or 
resources. Given the uncertainty of project
ing and meeting load growth, the Council 
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recommends that the region's public utility 
commissions consider ways to provide rate 
treatment for the costs of developing and 
holding an inventory of options or resources. 

The current regional surplus is not uniformly 
distributed to all utilities within the region . For 
this reason, the public utility commissions 
and the investor-owned utilities need to con
tinue to facilitate the transaction of existing 
surplus resources to those entities within the 
region that currently have need for them. 
These kinds of transactions will help to allevi
ate the cost impacts of the current surplus on 
the region's utilities that have surpluses and 
at the same time maintain the regional bene
fits of the existing resource base. 

4.0 Existing Residential 
Weatherization Program 

During the current surplus, conservation pro
gram savings from existing residential weath
erization are not needed in most util ity 
service areas. For this reason, the Council 
recommends that existing weatherization 
programs should be operated at the mini
mum viable level. In addition, they should be 
modified to achieve the fo llowing 
characteristics: 

• The programs should avoid creating lost 
opportunity resources. Lost opportunities 
are created by partially weatherizing 
homes. To avoid this, weatherization pro
grams that are operative should take care 
to install all conservation measures that are 
cost effective . The Council estimates 
these measures to be all measures that 
can be purchased for less than 5.0 cents 
per kilowatt-hour on a levelized life cycle 
cost basis. 

• Weatherization programs have yet to reach 
and include sufficient numbers of low 
income households. Because low income 
households cannot contribute to the cost 
of weatherizing their homes, the Council 
recommends that utilities should continue 
to encourage low income participation 
in weatherization programs and pay the 
full cost of all cost-effective measures 
installed. 

• The existing weatherization programs 
have had only limited success at weath
erizing rental property. For this reason , the 
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weatherization programs should focus 
efforts on achieving a substantial propor
tion of participants from rental properties. 

5.0 Conservation Capability 
Building 

The Council recommends that the region's 
public utility commissions and investor
owned utilities consider participating with 
Bonneville in regional demonstrations of the 
technical feasibility and economic cost effec
tiveness of new conservation opportunities. 
Sectors in which Bonneville will be develop
ing capability include the existing commer
cial and industrial sectors . The investor
owned utilities should participate in Bon
neville's demonstration projects in both the 
commercial and industrial sector. To the 
extent the investor-owned utilities incur costs 
through their participation in these demon
stration projects, the Council recommends 
that the utility regulatory commissions con
sider providing them appropriate rate treat
ment. These activities are important for the 
region at this time , since they will help 
develop the region's capability to cost effec
tively secure conservation savings from 
these sectors. At this point, the region has 
little conservation experience in either com
mercial or industrial conservation oppor
tunities, and utilities should take the oppor
tunity during the current surplus to develop 
this capability. 

6.0 New Manufactured Housing 

Significant numbers of new manufactured 
houses are being built and sold in this region. 
Many of these homes are heated electrically 
and are built much less efficiently than the 
model conservation standards would require. 
Therefore, the Council recommends that the 
investor-owned utilities and public utility com
missions consider working with Bonneville in 
providing information and technical 
assistance to owners and builders of new 
manufactured housing. In order to achieve a 
change in building practice in the manufac
tured housing industry, it may be necessary 
to offer incentives to either manufacturers or 
owners. The Council recommends that pub
lic utility commissions and investor-owned 
utilities consider participating with the Coun
cil and Bonneville in developing consistent 
incentive-based programs for new manufac
tured housing. 
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1./ If local utilities determine that higher levels of 
financial assistance are required to achieve 
compliance . they should adjust their 
assistance level as appropriate. 

2./ Acquisition programs are programs designed 
and intended to acquire electric generating 
resources or conservation savings for the sole 
purpose of meeting electric loads. Programs 
designed or intended merely to build or main
tain capability or to confirm the availability or 
reliability of resources or savings are not 
acquisition programs. Acquisition programs 
for a major resource as defined in the North
west Power Act must undergo the process 
provided in section 6(c) of the Act. 

3./ A lost opportunity resource is a potential elec
tric power generating resource or a potential 
electric power conservation measure that is 
currently available to the region and that, if not 
acquired or otherwise secured now, will no 
longer be available and cost effective to the 
region. If a lost opportunity resource is not 
secured, it will have to be replaced in the 
future by a less cost-effective resource. A lost 
opportunity resource is cost effective and 
should be secured if the present value system 
cost of the investment to secure and maintain 
the resource, as determined by the Council, is 
less than the expected present value system 
cost of other resources included in the Coun
cil's resource portfolio that might have to 
replace it . 

4./ The Council and Bonneville will develop the 
precise definition of, and a plan for monitoring 
changes in , the annual regional firm surplus. 
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The 1986 Power Plan is a positive response 
to the uncertain events in the Northwest's 
electrical energy future. The information and 
strategies in this plan are intended to ensure 
that the region has access to the lowest cost 
and most reliable resources when they are 
needed. 

Decisions the region makes about what 
·esources to acquire and when to acquire 
them will have a critical effect on the health of 
:he Pacific Northwest economy and its 
,mvironment. 

)uring the present surplus of electricity, the 
Jlan calls for securing lost opportunity 
·esources, such as conservation in new 
Juildings, which represent one-time chances 
o gain benefits that will long outlast the sur
Jlus. But the plan minimizes acq•Jisition of 
Jther resources that would add to the surplus 
md to regional power rates . 

fhe Council's plan provides the means for an 
mgoing re-evaluation of need. By calling for 
Jevelopment of conservation when new 
esources are needed, the plan embodies its 
irinciple of choosing the most flexible 
esources first-the ones with the shortest 
ead times, smallest units and least cost. This 
1pproach allows the region to reduce the cost 
ind likelihood of making mistakes. 

ne plan concentrates on making better use 
,f existing resources, not only with conserva
on measures but through strategies for 
naking nonfirm hydropower more reliable 
1nd useful, so it can meet part of the future 
!nergy demand far more cheaply than by 
1uilding new generating resources. 

A central purpose of the Council's plan is to 
provide the lowest cost energy future for the 
Northwest. Average retail rates for all North
west consumers rose from 1. 7 cents per kilo
watt-hour in 1979 to an estimated 3.4 cents in 
1984-a 100 percent increase. The increase 
in Bonneville's wholesale power rates to pref
erence customers has been more dramatic, 
increasing by over 500 percent, from .35 
cents to 2.2 cents per kilowatt-hour. If the 
provisions of this plan are implemented, the 
Council forecasts that average retail rates 
over the next 20 years will be stable or 
decrease (adjusting for inflation) in all but the 
highest growth scenario. The medium-high 
and medium-low forecasts for the year 2005 
anticipate average retail rates for all consum
ers of 3.8 cents and 3.1 cents respectively 
(1985 dollars). Low growth would produce a 
forecasted rate of 2.8 cents. High case rates 
would increase to 4.5 cents. Reduced 
demand growth and the current surplus 
account for much of the expected decline in 
rates. Decision strategies in this plan contrib
ute to the rate stability through reliance on 
least-cost resources and by preventing over
and underbuilding of resources . 

Chapter 10 
Conclusion 

A fuller account of the methods and conclu
sions of this planning process will be found in 
Volume II. It describes the analytical work 
and technical details that support the policy 
decisions. 

Achieving the least-cost energy future 
described in this plan will require new forms 
of cooperative effort in the Pacific Northwest. 
The Council has identified substantial bene
fits achievable through a regional approach 
to developing the lowest cost resources first. 
The Council has also described actions that 
would produce shared advantages if they are 
taken by all the organizations involved in 
making energy decisions. 

The plan's resource mix and schedules, its 
planning strategy, and the opportunities it 
identifies for cooperative regional develop
ment of resources could potentially save the 
region 's economy billions of dollars that 
would not otherwise be available for invest
ments, purchases and employment. They 
can reduce the development of resources 
that would damage the region's environment. 

The Northwest's inexpensive electricity, due 
largely to an abundant hydropower base, has 
been a cornerstone of the region's economy. 
The goal of this 1986 Power Plan is to stretch 
that great resource and, by using it more 
efficiently, to ensure continuing inexpensive 
electricity in the future. 
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administrative costs 
Certain overhead costs related to conserva
tion or generating resources, such as project 
management and accounting. 

anadromous 
Fish that hatch in fresh water, migrate to the 
ocean, mature there, and return to fresh 
water to spawn. For example, salmon or 
steelhead trout. 

available technology 
The range of efficiency choices for electrical 
appliances or other equipment that are cur
rently known technologies and are expected 
to be generally available in the marketplace 
at some time during the 20-year planning 
period. 

average cost pricing 
A concept used in pricing of electricity. The 
average cost price is derived by dividing the 
total cost of production by the total number of 
units sold in the same period to obtain an 
average unit cost. This unit cost is then 
directly applied as a price. 

average annual megawatt or average 
megawatt 
A unit of energy output over a year. It is equiv
alent to the energy produced by the continu
ous operation of one megawatt of capacity 
over a period of one year. (Equivalent to 
8,760 megawatt-hours or 8,760,000 kilowatt
hours.) 

avoided cost 
t\n investment guideline, describing the 
value of conservation and generation 
·esource investments in terms of the cost of 
11ore expensive resources that would other
Nise have to be acquired. 

::,ase load 
fhe minimum load in a power system over a 
Jiven period of time. Base load resources run 
;ontinually except for maintenance and 
;cheduled or unscheduled outages. 

>illing credit 
Jnder the Northwest Power Act, a payment 
>Y Bonneville to a customer (in cash or off
;ets against billings) for actions taken by that 
:ustomer to reduce Bonnevilles obligations 
o acquire new resources. 

binary-cycle 
A generation system that, rather than using 
steam directly to drive a turbine, uses sec
ondary working fluids. These systems pipe 
the resource (e.g., geothermally heated 
water) to a heat exchanger, vaporizing a sec
ondary fluid which then drives a turbine. 

Bonneville Power Administration 
(Bonneville) 
A federal agency that markets the power pro
duced by Federal Base System resources 
and resources acquired under the provisions 
of the Northwest Power Act of 1980. Bon
neville sells power to public and private util
ities, direct service industrial customers, and 
various public agencies. The Northwest 
Power Act charges Bonneville with other 
duties, including pursuing conservation, 
acquiring sufficient resources to meet its con
tract obligations, and implementing the 
Council's plan. 

Btu (British thermal unit) 
The amount of heat energy necessary to 
raise the temperature of one pound of water 
one degree Fahrenheit (3,413 Btus are equal 
to one kilowatt-hour). 

buyback 
A conservation program that, in effect, pur
chases electrical energy in the form of con
servation measures installed by a consumer. 
The consumer is paid a certain amount per 
kilowatt-hour of energy saved. 

callback 
A power sale contract provision that gives the 
seller the right to stop delivery of power to the 
buyer when it is needed to meet other spec
ified obligations of the seller. 

capacity 
The maximum power that a machine or sys
tem can produce or carry under specified 
conditions. The capacity of generating equip
ment is generally expressed in kilowatts or 
megawatts. In terms of transmission lines, 
capacity refers to the maximum load a line is 
capable of carrying under specified 
conditions. 

climate zone 
As part of its model conservation standards, 
the Council has established climate zones 
for the region based on the number of heating 
degree days, as follows: Zone 1: 4,000-6,000 
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heating degree days (the mild maritime cli
mate west of the Cascades and other tempe
rate areas); Zone 2: 6,000-8,000 heating 
degree days (the somewhat harsher eastern 
parts of the region); and Zone 3: over 8,000 
heating degree days (western Montana and 
the severe higher elevations throughout the 
region). 

cogeneration 
The simultaneous production of electricity 
and useful heat energy from a fuel source. 
Often, this is accomplished by the recovery of 
excess ·waste' energy created by various 
industrial and commercial applications. This 
energy is typically used for industrial pro
cesses or space heating applications. 

combined cycle 
The combination of a gas turbine and a 
steam turbine in an electric generation plant. 
The waste heat from the gas turbine cycle 
provides the heat energy for the steam tur
bine cycle. 

combustion turbine 
A turbine engine generator, often fired by 
natural gas or fuel oil, used to generate elec
tricity. The generator is turned by the exhaust 
gases rather than heat-created steam. 

conservation 
According to the Northwest Power Act, any 
reduction in electric power consumption as a 
result of increases in the efficiency of energy 
use, production, or distribution. 

cost effective 
According to the Northwest Power Act, a 
cost-effective measure or resource must be 
forecast to be reliable and available within the 
time it is needed and to meet or reduce elec
trical power demand of consumers at an esti
mated incremental system cost no greater 
than that of the least-cost similarly reliable 
and available alternative or combination of 
alternatives. 

critical period 
The sequence of low water conditions during 
which the region's hydropower system's 
lowest amount of energy can be generated 
while drafting storage reservoirs from full to 
empty. Under the Pacific Northwest Coordi
nation Agreement, it is based on the lowest 
multi-month streamflow observed since 
1928. Based on analysis of streamflows at 

Glossary-1 



Glossary 

The Dalles, this is also the lowest streamflow 
since recordkeeping began in 1879. 

critical water 
The sequence of streamflows in the critical 
period, under which the hydropower system 
will generate about 12,300 average mega
watts. In an average year, the Northwest 
hydropower system will produce about 
16,400 average megawatts. 

curtailment 
An externally imposed reduction of energy 
consumption. Does not include response to 
price. 

debt/equity ratio 
The ratio of debt financing to equity financing 
used for capital investment. 

Decision Model 
A computer model which simulates deci
sions to option and build resources across a 
large number of possible load paths. It shows 
the effects of uncertainty of the load forecast 
and variations in hydropower availability on 
various resource strategies. The Council 
uses the model to help choose the best 
strategy. 

demand forecast 
An estimate of the level of energy that is likely 
to be needed at the point of use at some time 
in the future. 

direct application renewable resource 
Technologies that use renewable energy 
forms to perform the same task as electricity. 
These energy forms and their functions 
include wood, solar, and geothermal space 
and water heating, and wind machines used 
for mechanical drive (such as pumping). 

direct service industry 
An industrial customer that buys power 
directly from the Bonneville Power Admin
istration. Most direct service industries are 
aluminum smelting plants. 

discount rate 
The rate used in comparing values observed 
at different points in time. Discount rates are 
used to compute such measures as present 
value and levelized cost. 
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drawdown 
Release of water from a reservoir for pur
poses of power generation, flood control, irri
gation, or other water management activity. 

energy 
That which does, or is capable of doing, 
work. Energy is measured in terms of the 
work it is capable of doing. Electrical energy 
is commonly measured in kilowatt-hours, or 
in average megawatts. 

Average annual energy is the total kilowatt
hours generated over a period of a year, 
divided by the number of hours in one year. 

equivalent availability 
The ratio of the maximum amount of energy 
a generating unit can produce, after adjust
ment for maintenance and forced outage, to 
the capacity of the unit. It also represents an 
upper limit for a long-run (annual or longer) 
capacity factor for a generating unit. For 
example, a unit with an equivalent availability 
of 70 percent and a capacity of 500 mega
watts could be relied on to produce 350 aver
age megawatts of energy over the long term, 
if required. 

Federal Base System 
The system includes the Federal Columbia 
River Power System hydroelectric projects, 
resources acquired by the Bonneville Power 
Administration under long-term contracts 
prior to the Northwest Power Act, and 
resources acquired to replace reductions in 
the capability of existing resources subse
quent to the Act. 

Federal Energy Regulatory Commission 
(FERC) 
A federal agency which regulates interstate 
aspects of electric power and natural gas 
industries. It has jurisdiction over the licens
ing of hydropower projects and the setting of 
some rates. The FERC was formerly the 
Federal Power Commission. 

firm energy 
Electric energy which is considered assura
ble to the customers to meet all agreed upon 
portions of the customers' load requirements 
over a defined period. 

firm energy load carrying capability 
(FELCC) 
The amount of firm energy that can be pro
duced from a hydropower system based on 
the system's lowest recorded sequence of 
streamflows and the maximum amount of 
reservoir storage currently available to the 
system. 

firm surplus 
Firm energy in excess of the firm load. 

generation 
The act or process of producing electricity 
from other forms of energy. Also, the amount 
of energy so produced. 

geothermal 
Useful energy derived from hot rock, hot 
water, or steam in the earth's surface. 

head 
The vertical height of water in a reservoir 
above the turbine. 

heat engines 
Devices that convert thermal energy to 
mechanical energy. Examples include steam 
turbines, gas turbines, internal combustion 
engines, and Stirling engines. 

heating degree days 
The average degrees per year it takes to 
bring the daily temperature to an interior tem
perature of 65 degrees. Heating degree days 
are determined by the National Weather 
Service. 

hydroelectric power (hydropower) 
The generation of electricity using falling 
water to turn turbo-electric generators. 

infiltration control 
Conservation measures, such as caulking 
and weatherstripping, which are taken to 
reduce the amount of cold air entering or 
warm air escaping from a building through 
cracks around doors and windows and 
poorly sealed vent dampers. 

lntercompany Pool (ICP) 
An organization formed to coordinate the 
power operations of the investor- owned util
ities of the Pacific Northwest. The ICP 
includes Portland General Electric, Pacific 
Power and Light, Puget Sound Power and 
Light, Washington Water Power, Montana 



Power Company, Idaho Power Company, 
Utah Power and Light, and Sierra Pacific 
Power Company. 

interruptible power 
Power that, by contract, can be interrupted in 
the event of a power deficiency. 

intertie 
A transmission line or system of lines permit
ting a flow of energy between major power 
systems. 

investor-owned utility 
A utility which is organized under state law as 
a corporation to provide electric power ser
vice and earn a profit for its stockholders. 

kilowatt (kW) 
The electrical unit of power which equals 
1,000 watts. 

kilowatt-hour (kWh) 
A basic unit of electrical energy which equals 
one kilowatt of power applied for one hour. 

levelized life cycle cost 
The present value of a resource's cost 
(including capital, financing and operating 
costs) converted into a stream of equal 
annual payments. For example, if no down 
payment is paid on a house, and the entire 
amount needed to buy it is borrowed from a 
bank, that amount is the present value of 
buying a house. The mortgage payment 
including interest on a house is the levelized 
cost of that house. (Unit levelized life cycle 
costs, in cents per kilowatt-hour, are obtained 
by dividing this payment by annual kilowatt
hours saved or produced.) Unlike installed 
cost, levelized costs permit comparisons of 
resources with different lifetimes and gener-
3.ting capabilities. 

load 
fhe amount of electric power required at a 
Jiven point on a system. 

oad forecast 
!\n estimate of the level of energy that must 
:>e generated to meet a need. This differs 
rom a demand forecast in that transmission 
md distribution losses are considered. 

oad path 
)ne future scenario for electric load growth, 
is opposed to a range that accomodates 
nultiple forecasts of future load growth. 

lost opportunity resources 
Resources which, because of physical or 
institutional characteristics, may lose their 
cost effectiveness unless actions are taken to 
develop these resources or to hold them for 
future use. 

major resource 
According to the Northwest Power Act, a 
resource with a planned capability greater 
than 50 average megawatts, and if acquired 
by Bonneville, acquired for more than five 
years. 

manufactured home 
A structure, such as a mobile home, that is 
transportable in one or more sections, and 
that is built on a permanent chassis and 
designed to be used as a dwelling, with or 
without a permanent foundation, when con
nected to the required utilities. These homes 
must comply with the Manufactured Home 
Construction and Safety Standards issued 
by the U.S. Department of Housing and 
Urban Development in response to the 1974 
Act. 

This does not include other categories of 
homes whose components are manufac
tured, such as modular, sectional, panelized, 
and precut homes. These homes must com
ply with state and local building codes. 

marginal cost 
The cost of producing the last unit of energy 
(the long-run incremental cost of production). 
In the plan, "regional marginal cost" means 
the long-run cost of additional consumption 
to the region due to additional resources 
being required. It does not include considera
tion of such additional costs to any specific 
utility due to its purchases from Bonneville at 
average cost. 

measure 
Either an individual conservation measure or 
action or a combination of actions. 

megawatt (MW) 
The electrical unit of power which equals one 
million watts or one thousand kilowatts. 

mill 
A tenth of a cent. The cost of electricity is 
often given in mills per kilowatt-hour. 
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model conservation standards 
Energy efficient building standards (devel
oped by the Council) for new electrically 
heated buildings. 

municipal solid waste (MSW) 
The waste that is collected in a municipality. 
This refuse can be burned in an MSW elec
tric generator to produce electricity. 

net billed plants 
Refers to the 30 percent share of the Trojan 
Nuclear Plant and all of WNP-1 and 2, and 70 
percent of WNP-3. 

net billing 
A financial arrangement that allowed Bon
neville to underwrite the costs of electric gen
erating projects. Utilities that owned shares in 
thermal projects, and paid a share of their 
costs, assigned to Bonneville all or part of the 
generating capability of these resources. 
Bonneville, in turn, credited and continues to 
credit the wholesale power bills of these util
ities to cover the costs of their shares in the 
thermal resources. Bonneville then sells the 
output of the thermal plants, averaging the 
higher costs of the thermal power with lower 
cost hydropower. Washington Public Power 
Supply System Nuclear Projects 1, 2, and 3, 
and part of the Trojan Nuclear Project, are net 
billed. 

nominal dollars 
Dollars that include the effects of inflation. 
These are the dollars that, at the time they are 
spent, have no adjustments made for the 
amount of inflation that has affected their 
value over time. 

nonfirm energy 
Energy produced by the hydropower system 
that is available with water conditions better 
than critical and after reservoir refill is 
assured. It is available in varying amounts 
depending upon season and weather 
conditions. 

option 
The purchase of a right to acquire a resource 
within a particular time on specified terms. 

Pacific Northwest (the region) 
According to the Northwest Power Act, the 
area consisting of Oregon, Washington, 
Idaho, Montana west of the Continental 
Divide, and such portions of Nevada, Utah, 
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and Wyoming as are within the Columbia 
River Basin. It also includes any contiguous 
areas not more than 75 miles from the above 
areas that are part of the service area of a 
rural electric cooperative customer served by 
Bonneville on the effective date of the Act 
and whose distribution system serves both 
within and without the region. 

Pacific Northwest Coordination 
Agreement 
An agreement between federal and non
federal owners of hydropower generation on 
the Columbia River system. It governs the 
seasonal release of stored water to obtain the 
maximum usable energy subject to other 
uses. 

Pacific Northwest Utilities Conference 
Committee (PNUCC) 
Formed by Pacific Northwest utilities officials 
in order to coordinate policy on Pacific North
west power supply issues and activities. It 
lacks contractual authority, but it does play a 
major role in regional power planning through 
its Policy, Steering, Fish and Wildlife, and 
Lawyers committees, and the Technical 
Coordination Group. PNUCC publishes the 
Northwest Regional Forecast containing 
information on regional loads and resources. 

peak capacity 
The maximum capacity of a system to meet 
loads. 

peak demand 
The highest demand for power during a 
stated period of time. 

penetration rate 
The annual share of a potential market for 
conservation that is realized, as in "7 percent 
of the region's homes have been weatherized 
this year." 

photovoltaic 
Direct conversion of sunlight to electric 
energy through the concentration of solar 
radiation through thin layers of semi-conduc
tor materials (silicon). 

preference 
Priority access to federal power by public 
bodies and cooperatives. 
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present value 
The worth of future returns or costs in terms 
of their value now. To obtain a present value, 
an interest rate is used to discount these 
future returns and costs. 

Public Utility Regulatory Policies Act of 
1978 (PURPA) 
Federal legislation that requires utilities to 
purchase electricity from qualified indepen
dent power producers at a price that reflects 
what the utilities would have to pay for the 
construction of new generating resources 
( see 'avoided cost'). The act was designed to 
encourage the development of small-scale 
cogeneration and renewable resources. 

quantifiable environmental costs and 
benefits 
Costs and benefits capable of being 
expressed in numeric terms (for example, in 
dollars, deaths, reductions in crop yields). 

quartile 
The direct service industries load is divided 
into four quartiles. The top quartile is the 
portion of that load most susceptible to 
interruption. 

real dollars 
Dollars that do not include the effects of infla
tion. They represent constant purchasing 
power. A real dollar has the same value in 
1985 that it has in 1995. 

region (See Pacific Northwest) 

reliability 
The ability of the power system to provide 
customers uninterrupted electric service at 
their point of service. Includes generation, 
transmission, and distribution reliability. The 
plan deals only with generation reliability. 

renewable resource 
Under the Northwest Power Act, a resource 
which uses solar, wind, water (hydro), geo
thermal, biomass, or similar sources of 
energy, and which either is used for electric 
power generation or for reducing the electric 
power requirements of a customer. 

reserve capacity 
Generating capacity available to meet unan
ticipated demands for power, or to generate 
power in the event of outages in normal gen
erating capacity. This includes delays in oper-

ations of new scheduled generation. Forced 
outage reserves apply to those reserves 
intended to replace power lost by accident or 
breakdown of equipment. Load growth 
reserves are those reserves intended for use 
as a cushion to meet unanticipated load 
growth. 

resource 
Under the Northwest Power Act, electric 
power, including the actual or planning elec
tric capability of generating facilities, or actual 
or planned load reduction resulting from 
direct application of a renewable resource by 
a consumer, or from a conservation measure. 

retrofit 
To weatherize an existing structure. Also, the 
process of modifying an electric generating 
plant subsequent to its construction for the 
purpose of improving its performance. 

sectors 
The economy is divided into four sectors for 
energy planning. These are the residential, 
commercial (e.g., retail stores, office and 
institutional buildings), industrial, and irriga
tion sectors. 

simple payback 
The time period required before the savings 
from a particular investment offsets its cost. 
For example, an investment costing $100 
and resulting in a savings of $25 the first year 
would be said to have a simple payback of 
four years. Simple paybacks do not account 
for future cost escalation, nor other invest
ment opportunities. 

siting 
The process of locating a site for a power 
plant, including meeting any applicable reg
ulatory requirements and obtaining the nec
essary licenses and permits. 

space conditioning 
Controlling the conditions inside a building in 
order to maintain human comfort and other 
desired environmental conditions through 
heating, cooling, humidification, dehumid
ification, and/or air quality modifications. 

sunk cost 
A cost already incurred and therefore not 
considered in making a current investment 
decision. 



supply curve 
A traditional economic tool used to depict the 
amount of a product available across a range 
of prices. 

surcharge 
Under the Northwest Power Act, an addi
tional sum added to the usual wholesale 
power rate charged to a utility customer of 
Bonneville to recover costs incurred by Bon
neville due to the failure of that customer (or 
of a state or local government served by that 
customer) to achieve conservation savings 
comparable to those achievable under the 
Council's model conservation standards. 

System Analysis Model (SAM) 
One of the computer models used by the 
Council to determine resource cost-effective
ness. The model performs a detailed simula
tion of the Northwest generating system to 
estimate the cost associated with a specific 
set of loads and resources. It incorporates 
uncertainty associated with hydropower, 
thermal availability, resource arrival, and load 
fluctuation due to economic cycles. 

,ystem cost 
!\ccording to the Northwest Power Act, all 
jirect costs of a measure or resource over its 
iffective life. It includes, if applicable, dis
ribution and transmission costs, waste dis
>0sal costs, end-of-cycle costs, fuel costs 
including projected increases), and quan
ifiable environmental measures. The Coun
:il is also required to take into account pro
ected resource operations based on 
tppropriate historical experience with similar 
neasures or resources. 

hermal resource 
1 facility that generates electricity by burning 
oal, oil, or other fuel, or by nuclear fission. 

'pping tee 
·he fee assessed for disposal of waste. This 
ie is used when estimating the cost of pro
ucing electricity from municipal solid waste. 

·ans mission 
he act or process of transporting electric 
nergy. In the Pacific Northwest, Bonneville 
perates a majority of the high-voltage, long
istance transmission lines. 

Washington Public Power Supply Sys
tem 
(WPPSS) 
Municipal corporation and joint operation 
agency in Washington comprised of repre
sentatives of public utility districts and munic
ipal utilities. Based on power purchase con
tracts of its members or other utilities, 
WPPSS has the power to acquire, construct, 
and operate plants and facilities for the gen
eration or transmission of electric power. 

water budget 
A means of increasing survival of down
stream migrating juvenile fish by increasing 
flow during the spring migration period. The 
water budget was proposed by the Council 
and is overseen by it in conjunction with the 
U.S. Army Corps of Engineers, the fishery 
agencies and Indian tribes, the Bonneville 
Power Administration, and the Bureau of 
Reclamation. 
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Appendix I-A 

B. Identify Need for Options 

The options concept will significantly alter the 
region's selection process for new generating 
resources. In this plan and in future regional 
plans, the Council will identify categories of 
resources and the order in which they should 
be optioned to meet load growth projections 
and resource lead time requirements. The 
Action Plan (Chapter 9) will specify the need 
to acquire options for these resources. It will 
identify Bonneville actions for specific types 
and quantities of resources that should be 
optioned as insurance against load growth 
uncertainty. 

C. Identify Resources and Assist 
Resource Developers 

Bonneville will identify specific projects that 
are consistent with the plan and provide tech
nical assistance to developers to assess their 
resources. Through this effort, Bonneville 
can help to secure a broad base of option 
candidates while insuring against the loss of 
resource opportunities that are consistent 
with the Council's plan. Specific resources 
will be identified for acquisition through a pro
cess that begins with a request for qualifica
tions (RFQ) and proceeds through a request 
for proposals (RFP) from qualified 
developers. 

D. Issue Request for 
Qualifications 

Bonneville will issue a Request for Qualifica
tions (RFQ) providing notice of the request 
for option candidates and requesting inter
ested sponsors to submit statements of qual
ification. The RFQ should provide informa
tion on the options being sought by 
Bonneville, including the type and size of 
resource, development time frames and 
other key conditions and steps in the option 
and resource acquisition processes. The 
RFQ will be issued for a specified period of 
time ('window of opportunity') during which 
time any potential developers of resources 
can respond with a statement of their qualifi
cations. The Council expects that an open 
request such as this will assist in identifying 

I-A-4 

all of the potentially cost-effective resources 
in the region. This process could produce 
new information about the cost and availabil
ity of resources that could cause the Council 
to consider amendments to the 1986 Power 
Plan. 

This step and the next two steps may be 
simplified to a pre-bidders' conference. At this 
conference, Bonneville would brief potential 
resource developers on the characteristics of 
projects that are being solicited in the request 
for proposal. The purpose of the conference 
would be to indicate the types of projects that 
are consistent with the plan and to dis
courage developers of those projects that 
have little chance of being optioned from 
investing time and money in a detailed formal 
proposal. 

E. Prepare Statement of 
Qualification 

Interested resource sponsors prepare state
ments of qualification for their projects. 
These statements should be brief, containing 
information regarding the qualifications of the 
project and sponsor relative to the proposed 
acquisition of options. 

F. Select Qualifying Developers 
and Projects 

Bonneville reviews the statements of qualifi
cation and, in consultation with the Council 
and state and local governments, select 
those that appear to qualify as prospective 
options. 

G. Issue Request for Proposals 

In response to the Council's Action Plan and 
based on the results of the RFQ, Bonneville 
issues a Request for Proposals (RFP), solicit
ing selected resource developers for entering 
into an option contract. The RFP will be open 
for a specified period of time or until a spec
ified number of resources are selected, and 
will set forth in detail the technical, economic, 
environmental and institutional charac
teristics of the resources sought for optioning 
and will describe the options evaluation pro
cess, the process of purchasing options and 
the resource acquisition process. Prior to 
issuing an RFP, Bonneville will consult with 
the Council, the various state agencies, and 

the public on the specific types of options 
being requested. This step will ensure con
sistency with the priorities of the plan. 

H. Prepare Detailed Proposal 

Prospective resource developers interested 
in entering into an option agreement with 
Bonneville would prepare a detailed proposal 
to sell an option on their resource. This pro
posal should contain information on the tech
nical, economic, environmental and institu
tional characteristics of their project sufficient 
to permit Bonneville to evaluate its suitability 
as an option. 

I. Select Prospective Options 

Upon receipt of option proposals from 
resource developers and utilities, Bonneville 
will evaluate those proposals using the eval
uation procedure and methods described in 
the RFP. This evaluation will include con
sultation with the states to address their spe
cific concerns, and with the Council to ensure 
that the options Bonneville is selecting are 
consistent with the Council's plan. After Bon
neville has reached concurrence with the 
states and the Council concerning the selec
tion of specific resources, Bonneville will 
enter into formal negotiations with resource 
developers to purchase an option on the 
resource. 

Ill. Securing Options 
The purpose of this step is to sign option 
contracts and to satisfy all requirements of 
the preconstruction phase of development. 
This will typically require that preliminary 
engineering design and environmental 
assessment be completed and that the state 
and federal permits and licenses required for 
construction be obtained. Sites will be pur
chased or options acquired for purchase. 
Much or all of this development will be funded 
by Bonneville subject to the provisions of the 
Act and the option contract. 

A. Execute Option Contract 

Based on the expected cost effectiveness of 
the project and the negotiations between 
Bonneville and the resource developer, a 
contract will be offered to purchase an option 
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In 1984, the Council's Options Steering Com
mittee and several of its task forces sug
gested it was important for the Council to 
develop an overall approach for the purchase 
of options on and the eventual construction of 
resources. In response, the Council devel
oped this model process for acquiring 
resources. Although the language is specific 
to the Bonneville Power Administration, the 
process can accommodate resource acquisi
tion by other regional utilities or private devel
opers. Options on resources would provide 
insurance against failure to meet regional 
load growth. If these resources are consis
tent with the plan, the Council believes they 
should receive favorable regulatory treat
ment. 

The model process requires a number of 
actions by several different entities as illus
trated by Figure I-A-1. The most important 
actions are described in the discussion that 
follows. The development of a specific 
resource may require deviations from the 
model process presented here. 

This process begins with the Council's plan
ning for options and continues through Bon
neville's selection of options, the state and 
federal siting and licensing decisions, and 
finally to the construction of the resource. 
Opportunities for significant public involve
ment have been included throughout this 
model process. The various entities involved 
in the development of options and resources 
and their respective activities are discussed 
below. 

I. Develop Option 
Evaluation Procedure 
Prior to acquiring an option on a resource, 
Bonneville needs to develop procedures for 
evaluating and selecting among candidate 
options. A procedure is required to assess 
competing alternatives at various stages of 
the option process and to identify those alter
natives that are in the best interest of the 
states and the region in meeting the region's 
future power needs. 

Appendix I-A 
Model Process for Acquiring Resources 

A. Develop Procedure for Council 
Review and for Addressing 
Environmental Consideration 

Bonneville, in consultation with the Council 
and others, needs to develop a procedure for 
complying with 1) the requirements of section 
6(c) of the Northwest Power Act, which 
requires the Council to review all Bonneville 
resource acquisitions greater than 50 aver
age megawatts, and 2) the National Environ
mental Policy Act (NEPA). These procedures 
should identify when major Bonneville deci
sions will be made and allow for appropriate 
input from all interested regional parties. The 
procedure for Council review will consider 
whether the option is one of a group of 
options identified in the Council's plan. The 
outcome of the review would be a decision on 
need for the option and on whether the pro
ject is expected to be environmentally 
acceptable and cost effective. 

B. Develop Options Evaluation 
Procedure 

An effective options evaluation procedure 
should contain an agreement among Bon
neville, the Council, the host state and appro
priate local governments to implement a joint 
hearings process to complete all NEPA and 
Northwest Power Act reviews and to secure 
all state and local licenses for proposed 
options. A decision to construct the resource 
would not be made at this time, and further 
environmental review might be necessary 
when that decision is made. The procedures 
for evaluating and selecting projects should 
appear in the requests for qualifications and 
requests for proposals. 

II. Option Selection 
The Council envisions that the selection pro
cess will occur within a 'window of oppor
tunity' over which time prospective resource 
developers will respond to a Bonneville 
request for qualifications and subsequently a 
request for resources. When options have 
been secured on a sufficient number of 
resources, then the window would close, to 
open again when the options inventory has 
fallen below an established threshold level. 

The Council believes the concept of a win
dow of opportunity is an important part of the 
selection process, one that will assist in iden
tifying all cost-effective resources. 

The goal of a procedure to select options 
should be to minimize overall costs to the 
region's electrical system and to avoid bur
dening resource developers unnecessarily in 
the process. For certain resource types, such 
as cogeneration and hydropower, there are a 
large number of potentially acceptable pro
jects within the region. For these resources, it 
may be desirable to use a preliminary 
screening process prior to issuing a formal 
Request for Proposals (RFP) for candidate 
options. 

A preliminary screening may have several 
benefits. Some projects may be obviously 
unsuitable for development for technical, 
economical or environmental reasons. They 
can be eliminated at this stage, reducing the 
time and effort required on the part of the 
sponsor for proposal preparation and on the 
part of Bonneville for proposal review. Fur
thermore, projects passing the initial screen
ing are likely to be viewed by their sponsor as 
having more potential. As a result, qualifying 
sponsors are likely to put greater effort into 
development of their proposals, providing 
better evidence for the selection of prospec
tive options. For larger resources with only a 
few candidates, preliminary screening may 
not be feasible or desirable, and a pre
bidders' conference could suffice as an 
alternative. 

A. Identify Candidate Resources 

In the 1986 plan, the Council has identified 
categories of conservation and generation 
resources and the order in which they should 
be acquired to meet the forecast range of 
future load uncertainty. These resources pro
vide the basis for the selection of options that 
would be consistent with the Council's plan. It 
is expected that future revisions to the plan 
will continue to identify the amounts and cat
egories and schedules of conservation and 
generation resources required to meet future 
loads. 
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on the project. This contract will identify the 
legal rights of Bonneville and the developer. 
These rights will include, at a minimum, Bon
neville's ability to direct the construction start 
date and the pace of development. 

The Council recognizes that the specific 
terms and conditions of option contracts will 
govern both the cost and viability of the 
options concept. For this reason, the Council 
and Bonneville should work with resource 
developers and utilities to develop sample 
option contracts. 

Sales options are also envisioned in the plan. 
At this point, Bonneville could reach an 
agreement that includes sale of a resource 
out of region, with callback provisions. Such 
an agreement might even involve early con
struction of a resource. 

B. Bonneville Direction of 
Resource Development 

Bonneville will direct the start and pace of 
project development. This will allow Bon
neville to match the timing and expenditures 
for securing and exercising the option to the 
evolving need for resources in the region. 

C. Develop Options at the 
Direction of Bonneville 

=iesource developers will secure an option 
or Bonneville and the region as directed by 
3onneville in the option contract and pur
,uant to state, federal and local licenses and 
:>ermits. At this point, developers will com
)lete the key steps of siting, licensing and 
iesigning the project. The region could then 
iecide to complete construction or to hold 
he option until regional needs dictate its 
xinstruction. 

~ot all projects will be optioned successfully. 
1he economic attractiveness of some pro
ects may wane as engineering design 
tdvances. Other projects may fail to qualify 
::ir necessary permits and licenses. Nor is it 
ixpected that all projects for which permits 
tnd licenses are obtained will necessarily be 
:onstructed. For example, following the 
levelopment of the option, Bonneville may 
lish to relinquish projects which subsequent 
1nalysis indicates are not reliable, less cost 
,ffective than other potential options or 

environmentally unacceptable. Of course, if 
the procedures to select options are effective, 
the failure rate of options would be low, but it 
is important to recognize that not all options 
will ultimately be built. 

D. State Review of Projects and 
Issuance of Necessary Licenses 
and Permits 

In response to material submitted by Bon
neville and the developer, each state should 
review the project and decide whether to 
issue the licenses and permits necessary to 
complete the project when it is needed. This 
review will encompass all siting and licensing 
issues with the exception of the critical deter
mination of the need for power. Final need will 
be established as part of the 'decision to 
construct' process. 

A joint hearings process could be designed, 
preferably taking the form of a generic Mem
orandum of Agreement (MOA) between each 
state, Bonneville and the Council. Sub
agreements for each proposed option could 
reflect any unique considerations and incor
porate participation of the appropriate local 
governments and federal agencies. The 
MOA could have the following features: 

a. All federal, state and local decision makers 
should be explicitly recognized as inde
pendent bodies whose authorities will not 
be abridged but who have agreed to con
duct a single administrative proceeding. In 
the proceedings each decision maker can 
choose the level of its participation so long 
as decisions are made promptly. 

b. A single administrative process could be 
established to meet the needs of all deci
sion makers. A single Notice of Hearings 
could be used by all decision makers that 
explains to the public how the process will 
work. Opportunities for legislative and 
contested case formats could be included 
to meet all administrative requirements. 
The scope of issues would be identified by 
the decision makers at the outset. The 
information and evidence requirements of 
each decision maker could be identified at 
the outset so that the applicant may mini
mize duplicative studies and reports. The 
process should have a definite schedule. 
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A single hearings examiner, possibly from 
the state, would administer the hearings. 
Each decision maker would be free to 
ask questions or to request additional 
information. 

c. There should be a process for reopening 
hearings on specific issues at the deci
sion-to-construct stage. These issues 
should primarily concern questions of 
need for power and any new significant 
information. 

It is expected that Bonneville will consult with 
the states and the Council in the process of 
developing these review procedures. It is 
also expected that the states and the Council 
will have a significant role in the application of 
the evaluation procedures. 

IV. Decisions to 
Construct Resource 
The purpose of this step is to decide to 
acquire and construct resources to meet 
regional load. The decision to enter construc
tion is a separate decision from the decision 
to begin siting and licensing. By making a 
second decision to enter construction based 
on current loads and resources, the proba
bility and cost of overbuilding resources will 
be reduced. At this stage, prior to commenc
ing construction, Bonneville, in consultation 
with the Council, would again examine the 
inventory of options to see that no lower cost 
resources were being delayed while con
struction was proceeding on a higher cost 
resource. It would also be prudent, before 
construction begins, to assess whether other 
lower cost resources exist outside of the 
inventory of options. 

A. Monitor Viability of Secured 
Options 

As previously stated, it is possible that some 
options will never be constructed. This may 
result from technical or economic problems 
or regulatory obsolescence that could occur 
as a result of holding options beyond a rea
sonable lifetime. Bonneville and the Council 
could extend options that are about to expire 
legally or technologically by repeating pre
vious steps to decide if the project remains 
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an attractive resource. In certain cases it may 
be desirable to update the design of the 
resource to be consistent with current reg
ulatory and environmental standards. In any 
event, both the Council and Bonneville must 
determine which options remain viable and 
reliable for regional planning. 

B. Identify Need for Resources 

During the normal planning cycle, the Coun
cil will periodically revise the plan to update 
both the options inventory and to recom
mend that construction begin on optioned 
projects. The normal Council process of pub
lic review and comment, including hearings 
throughout the region, will provide the basis 
for a regional consensus both on the viability 
of options that have been previously acquired 
and on the prudence of beginning construc
tion on cost-effective and environmentally 
sound projects required to serve regional 
loads. 

C. Complete Northwest Power 
Act Requirements 

Section 6(c) of the Northwest Power Act 
requires Bonneville to perform a review pro
cess prior to acquiring any resource larger 
than 50 average megawatts. This review pro
cess should be expedited since much of the 
review will already have been completed in 
previous steps of this optioning process. 
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It is the Council's expectation that its strategy 
of purchasing options will minimize the prob
ability of loads and resources being out of 
balance, by reducing the time between the 
decision to construct a resource and the 
need for the resource. However, additional 
state review of the resource acquisition, par
ticularly in the determination of need for 
power, may be necessary as a part of the 6( c) 
review process. Significant uncertainties 
remaining at this step with respect to state 
and federal regulatory requirements, lessen 
the value of the resource as an option. 

D. Council Finding of 
Consistency with Plan 

The Act provides that 'the Council may deter
mine by majority vote of all members of the 
Council, and notify the Administrator that the 
proposal is either consistent or inconsistent 
with the Plan.' (section 6(c)(2)) Because an 
optioned resource will have gone through an 
extensive public review process involving 
local and state governments, the Council and 
Bonneville, it is expected that, unless the 
Council review process uncovers new infor
mation, the resource will be found consistent 
with the plan. 

Following a finding of consistency by the 
Council, Bonneville will direct the developer 
of the resource to commence construction. 

V. Construct Resource 
At this step in the process, the resource 
developer, with Bonneville financial backing, 
will construct the resource. During the con
struction phase, Bonneville, the Council and 
the other entities in the region will closely 
monitor the progress of construction. Rapid 
cost escalations and/or major design prob
lems could cause a reevaluation of resources 
on which construction has begun. Even 
though uncertainty can be reduced through 
successful implementation of the options 
concept, some uncertainty remains that pro
jects may not be completed as planned. The 
Council factors into its planning the proba
bilities that resources could be lost during the 
process of optioning and constructing and 
other replacement resources may be 
needed. 

Conclusion 
The wide variety of possible alternative 
options processes and interactions among 
the many agencies and individuals involved 
in the development of a resource makes it 
difficult to formulate a firm process. For this 
reason, the Council views the activities 
described above as a starting point in the 
establishment of a process to acquire options 
and resources. The Action Plan calls on Bon
neville to develop the process so it can be 
implemented when needed. 
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Model Conservation Standards for New Residential Buildings, New 

Commercial Buildings, Conversions, and Utility Residential and 
Commercial Conservation Programs; and Surcharge Methodology 

The Model 
Conservation 
Standards 
The Council has adopted five model conser
vation standards (MCS). The MCS include 
the MCS for new electrically heated residen
tial buildings, the MCS for utility residential 
conservation programs, the MCS for new 
commercial buildings, the MCS for utility 
commercial conservation programs, and the 
MCS for conversions. 

The MCS for New 
Residential Buildings 
The Council's model conservation standard 
for new single and multifamily electrically 
heated residential buildings 1 is as follows: 
new buildings are to be built to energy effi
ciency levels equal to those which would be 
achieved by using the illustrative component 
performance paths displayed in Table 1-8-1 
for each of the Northwest climate zones.2 

The electric power savings represented by 
the measures in Table 1-8-1 are estimated to 
result in savings equivalent to those which 
would be produced by the performance stan
dards as set forth and as amended in the 
Council's 1983 Power Plan. Trade-offs 
among components may be made so long as 
the overall efficiency and indoor air quality of 
the building are at least equivalent to a build
ing containing the measures listed in Table 1-
8-1. Other illustrative approaches to building 
to this standard are described in those por
tions of the Council's Model Conservation 
Standards Equivalent Code, dated February 
1985, as it will be conformed to this rule and 
as it may be amended from time to time, 
which apply to low-rise residential buildings. 

The MCS for Utility Residential 
Conservation Programs 

The MCS for utility residential conservation 
programs is that utilities must implement, in 
accordance with the requirements detailed 
below, the Bonneville/utility residential MCS 
program, an equivalent alternative program, 
Pr rely on improved building codes to the 
MCS level. The BPNutility residential MCS 

• 

• 

• 

• 
• 

• 
• 
• 

Tablel-8-1 
Illustrative Paths for Residences Built to the MCS Level 

COMPONENT 

Ceilings 
-Attic 

-Vaults 

Walls 
- Above grade 

- Below grade 

Floors 
- Crawlspaces & 

Unheated Basements 

- Slab-on-grade 
Perimeters 

Glazingct 

Maximum Glazed Area 
(% floor area) 

Exterior Doors 

Infiltration Control 

Mechanical Ventilation w/ 
Heat Recovery 

Zone 1 

R-38(U-0.032)a 

R-38(U-0.028) 

R-19(U-0.057) 

R-19C 

R-19(U-0.040) 

R-10 

R-2.5 (U-0.40) 

15 

R-?(U-0.16) 

0.1 ache 

0.5 ach 

CLIMATE ZONE 
Zone 2 

R-38(U-0.032) 

R-38(U-0.028) 

R-25(U-0.045) 

R-19 

R-30(U-0.030) 

R-12 

R-2.5 (U-0.40) 

15 

R-?(U-0.16) 

0.1 ach 

0.5 ach 

Zone 3 

R-38(U-0.032) 

R-38(U-0.028) 

R-31 (U-0.035)b 

R-25 

R-30(U-0.030) 

R-15 

R-2.5 (U-0.40) 

15 

R-?(U-0.16) 

0.1 ach 

0.5 ach 

a A-values listed in this table are for the insulation only. U-values listed in this table are for the full 
assembly of the respective component. 

b Multifamily exterior walls above grade in Zone 3 should be insulated to a nominal R-25 (U-0.045). 

c Only the A-value is listed for below grade insulation. The corresponding U-value is not known with 
precision. 

ct U-values for glazing shall be the tested values for thermal transmittance due to conduction 
resulting from either the American Architectural Manufacturers Association (AAMA) 1503.1-1980 
test procedure or the American Society for Testing and Materials (ASTM) C236 or C976 test 
procedures. Testing shall be conducted under established winter horizontal heat flow test condi
tions using a 15 mph wind speed and product sample sizes specified under AAMA 1503.1-1980. 
Testing shall be conducted by a certified testing laboratory. EXCEPTION: Site-built fixed glazing 
shall be exempt from the thermal testing requirements; provided the insulating glass is tested and 
certified under a Society of Insulated Glass Manufacturers of America (SIGMA) approved certifica
tion program as class "A" in accordance with ASTM E-744-81; and this insulating glass is installed 
either in an aluminum frame having a minimum 0.25 inch low conductance thermal break or in 
wood framing in accordance with SIGMA glazing specifications; and provided further, that site-built 
double glazed units with fixed panes shall have a dead air space between panes of not less than½ 
inch and site-built triple glazed units with fixed panes shall have a dead air space between panes of 
not less than ¼ inch. 

e Air changes per hour. 
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program consists of an aggressive market
ing3 and financial assistance program made 
available by Bonneville and the local utility to 
homebuilders during 1987 and 1988, and 
thereafter as set forth below. 

Financial Assistance in 1987 and 
1988 

The amount of financial assistance for the 
Bonneville/utility residential MCS program 
during the 1987 and 1988 calendar years 
should be as stated in Table I-B-2. The local 
share of financial assistance shown in Table 
I-B-2 is the minimum required of a utility in 
order for it to receive the Bonneville share. 
Utilities may elect to offer more if needed to 
achieve compliance with the minimum per
formance or equivalence standard. 

Financial Assistance in 1989 and 
Thereafter 

Beginning on January 1, 1989, the level of 
total financial assistance for the Bonneville/ 
utility residential MCS program should be 
established by Bonneville within the range of 
values calculated by the Council. The mini
mum value for the range will be the difference 
in net present value of life cycle cost to the 
consumer between a house built to the mini
mum life cycle cost level and a house built to 
the full residential MCS level. The maximum 
value for the range will be the median 
builders' costs in the previous year or years 
for conservation measures more efficient 
than the level of the 1983 building practice. 
The Council's current calculation of the mini
mum and maximum values is shown in Table 
I-B-3. The financial assistance beyond Janu
ary 1, 1989, should be provided by Bonneville 
and local utilities4 based on shares estab
lished in Table I-B-4. The Council may, from 
time to time, revise these tables based on 
new information, including, but not limited to, 
that made available by early adopter jurisdic
tions and by utilities participating in the Bon
neville/utility residential MCS program. 

The Minimum Performance 
Standard for Residential 
Programs 

All utilities must meet the annual minimum 
performance standard for each performance 

I-B-2 

STATE 

Washington 

Oregon 

Idaho 

Montana 

Table I-B-2 
Financial Assistance for an Average 

Single Family House (approx. 1,850 sq ft) 
for Full Requirements Customers* of Bonneville 

(Calendar Years 1987 and 1988) 

CLIMATE ZONE 1 
Local Bonneville 

$130 

$440 

$1,070 

NIA 

$2,500 

$2,500 

$2,500 

NIA 

CLIMATE ZONE 2 
Local Bonneville 

$280 

$830 

$1,070 

NIA 

$2,500 

$2,500 

$2,500 

NIA 

CLIMATE ZONE 3 
Local Bonneville 

NIA 

NIA 

$440 

$440 

NIA 

NIA 

$2,500 

$2,500 

*Financial assistance to generating public utilities, investor-owned utilities not currently placing a 
load on Bonneville, and other utilities in the region should be set as provided in the Action Plan, 
Chapter 9. 

Table I-B-3 
Minimum and Maximum Financial Assistance Levels 

CLIMATE ZONE MINIMUM 

2 

3 

$1,400 

$1,300 

$1,000 

Table I-B-4 
Percentage of Financial Assistance to be Made by Local Utilities 

(for Full Requirements Customers* of Bonneville) 

MAXIMUM 

$5,000 

$6,000 

$5,100 

STATE CLIMATE ZONE 1 CLIMATE ZONE 2 CLIMATE ZONE 3 

Idaho 

Montana 

Oregon 

Washington 

30 

NIA 

15 

5 

30 

NIA 

25 

10 

15 

15 

NIA 

NIA 

*Financial assistance to generating public utilities, investor-owned utilities not currently placing a 
load on Bonneville, and other utilities in the region should be set as provided in the Action Plan, 
Chapter 9. 



year or be subject to a surcharge, except, in 
the limited circumstances described below, 
utilities whose total load is less than 25 aver
age annual megawatts. 

The Council has set the annual minimum 
performance standard for residential pro
grams for calendar year 1987 (the first per
formance year) to equal 30 percent of the 
electricity that could be saved if all new elec
trically heated residential buildings in a utility 
service territory were built to the residential 
MCS levels. The Council will set the mini
mum performance standard for calendar 
year 1988 (the second performance year) by 
January 1, 1987. 

By July 1988, Bonneville should establish the 
minimum performance standard for 1989 
(the third performance year). By each July 
thereafter, Bonneville should set the mini
mum performance standard for the following 
performance year based on the relative per
formance of utilities during the past perform
ance year. The minimum performance stan
dard should be set by Bonneville in the 
following way: 

• All utilities, including those participating in 
the Bonneville/utility residential MCS pro
gram, those which have had codes 
adopted in their service territory, and those 
which have adopted other alternatives 
(where reliable data is available) will be 
ranked each year based on their perform
ance in achieving in the previous perform
ance year the electricity savings potential 
of the MCS. Savings should be measured 
from existing practice in 1983.5 Perform
ance will be measured by the percentage 
of electricity savings achieved out of all the 
electricity that could have been saved if all 
new electrically heated residential build
ings in a utility service territory had been 
built to the residential MCS level. Thus, for 
example, if ten identical single family 
residences were built in a utility service 
territory, five of which were built to the resi
dential MCS level and five to 1983 practice, 
that utility's performance level would be 50 
percent. If five were built to the residential 
MCS level and the remaining five were built 
to a revised code or building practice that 
achieved 50 percent of the MCS savings, 
the utility's performance would be 75 
percent. 

• Utilities with the highest performance and 
that represent 80 percent of the new elec
trically heated residences will be grouped. 
The performance level of the poorest per
forming utility in that group is the minimum 
performance standard for the next per
formance year. If there is little difference in 
performance among utilities, the Council 
may reconsider this minimum perform
ance standard. The Administrator should 
use caution when evaluating utilities with 
very few new electrically heated dwellings 
in their service area and should consider 
evaluating these utilities over more than 
one calendar year. 

The Equivalence Standard for 
Residential Programs 

The equivalence standard applies only to util
ities selecting an alternative program to the 
Bonneville/utility residential MCS program. 
The equivalence standard is the average 
savings achieved by any means by utilities 
participating in the Bonneville/utility residen
tial MCS program during the previous per
formance year. Savings are measured as a 
percentage of all the electricity savings 
achieved out of all the electricity that could 
have been saved if all new electrically heated 
residences were built to MCS levels. Begin
ning in 1988, Bonneville should announce 
the equivalence standard for the next per
formance year by July 1 of each year. Utilities 
with alternative programs not performing at 
the level of the equivalence standard when it 
is announced must, by January 1 of the next 
performance year: 1) secure Bonneville's 
approval of another alternative plan for meet
ing the equivalence standard; or 2) adopt the 
Bonneville/utility residential MCS program. If 
a utility fails to take one of these two correc
tive actions, and fails to meet the equivalence 
standard during that next performance year, 
the utility will be subject to a surcharge. 

Submission of Utility Plans for 
Compliance with the MCS for 
Residential Programs 

Utilities must, by September 1, 1986, submit 
to Bonneville an initial plan declaring how 
they intend to meet the MCS for utility resi
dential conservation programs. The ultimate 
goal for such programs is to obtain, as soon 
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as possible, at least 85 percent of the savings 
which would have been obtained if all elec
trically heated residential buildings had been 
constructed to the residential MCS level. 6 In 
subsequent years, a utility may change its 
declaration, subject to the same Bonneville 
approvals required for the 1986 initial plan 
submissions. 

There are several ways utilities can comply 
with the MCS for utility residential conserva
tion programs. These are: 

1 . Submit by September 1 of any year begin
ning in 1986, and have approved by Bon
neville prior to January 1 of the next year, a 
declaration that the MCS for residential 
buildings have been or will be met no later 
than January 1 of that next year, and for 
each subsequent year, through codes at 
MCS levels adopted and enforced by a 
state and/or local government, and there
after in each performance year, achieve 
and maintain the level of savings required 
by the annual minimum performance 
standard; 

2. Agree by September 1 of any year begin
ning in 1986, to adopt and implement the 
Bonneville/utility residential MCS program 
by January 1 of the next year, and there
after in each performance year achieve 
and maintain the level of savings required 
by the annual minimum performance 
standard; 

3. For utilities with less than 25 average 
annual megawatts of load, agree by Sep
tember 1 of any year beginning in 1986, to 
adopt and implement the Bonneville/utility 
residential MCS program by January 1, of 
the next year, and offer to pay financial 
assistance throughout each performance 
year equal to or greater than the max
imum value of financial assistance shown 
in Table 1-8-3; or 

4. Submit by September 1, of any year begin
ning in 1986, an alternative program that 
will be implemented and enforced and is 
initially approved by Bonneville, prior to the 
next performance year, as being capable 
of providing savings equivalent to the Bon
neville/utility residential MCS program and 
which does not duplicate the acquisition of 
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other resources that are already in the 
Council's plan. In addition, in order to con
tinue to be considered equivalent, an 
alternative program must comply with the 
equivalence standard. Further, utilities 
with an alternative program must achieve 
and maintain in each performance year, 
the level of savings annually required by 
the annual minimum performance stan
dard. Alternative programs may include, 
but are not limited to, state or local govern
ment or utility marketing programs, finan
cial assistance, codes that achieve part of 
the MCS level of savings, or other mea
sures to encourage energy efficient con
struction of new residential buildings or 
other lost opportunity conservation 
resources. Each alternative plan should 
specify at least the following: 

• Thermal efficiency specifications per 
building. 

• Measures to maintain adequate indoor 
air quality, by providing no less than .5 air 
changes per hour. 

• Target market share. 

• Level of utility payments or other 
activities to promote residential MCS 
level construction. 

• Marketing plan. 

• Contingency plans for achieving targets 
with alternative marketing strategies. 

• Compliance certification strategy (e.g., 
utility inspection). 

• Data gathering to meet Bonneville infor
mation needs. 

Surcharge Recommendation 

The evaluation of utility performance and the 
annual establishment of the minimum per
formance standard and equivalence stan
dard should become part of Bonneville's sur
charge policy. Bonneville should monitor 
performance and equivalence during each 
year beginning with the first performance 
year (1987). 
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The Council recommends that a 10 percent 
surcharge be imposed as of January 1, 1987, 
on utilities which have not complied with the 
September 1, 1986, deadline to submit: 1) an 
initial plan for implementation of the Bon
neville/utility residential MCS program; 2) a 
plan for implementation of an alternative pro
gram which is approved by Bonneville as 
being equivalent as set forth above; or 3) a 
declaration, approved by Bonneville, that the 
MCS for residential buildings will be met by 
building codes. This surcharge continues in 
effect until a utility has filed an initial plan and 
has obtained the necessary Bonneville 
approvals. 

The Council recommends that on each Janu
ary 1, beginning in 1989, a 10 percent sur
charge be imposed for one year on all utilities 
which did not comply with the annual mini
mum performance standard for the perform
ance year beginning two years earlier. For 
example, utilities failing to meet the 1987 min
imum performance standard should be sur
charged commencing January 1, 1989, for 
one year. Utilities failing to meet the 1988 
minimum performance standard should be 
surcharged commencing January 1, 1990, 
for one year. However, utilities with a total load 
of less than 25 average megawatts that par
ticipate in the Bonneville/utility residential 
MCS program and offer, throughout each 
year to which a minimum performance stan
dard is applicable, financial assistance equal 
to or greater than the maximum value of 
financial assistance shown in Table I-B-3 
should not be surcharged regardless of their 
performance. 

The Council recommends that on each July 
1, beginning in 1990, a 10 percent surcharge 
be imposed for one year on utilities with alter
native residential programs that have not 
taken the corrective actions for alternative 
programs as set forth above, and which have 
not met the equivalence standard for the pre
vious performance year beginning in 1989. 
For example, on July 1, 1988, Bonneville will 
announce the equivalence standard for 1989 
based on performance in 1987. A utility with 
an existing alternative program not perform
ing to that level when it is announced, which 
does not by January 1, 1989, either adopt and 
implement the Bonneville/utility residential 
MCS program or secure Bonneville's 
approval of an alternative plan and which fails 

to meet the equivalence standard during 
1989, should be surcharged on July 1, 1990. 

The Council's surcharge methodology is set 
forth below. The total surcharge on a utility for 
failing to meet the MCS for residential and 
commercial utility programs should not 
exceed 10 percent of its rate at any time. 

In no event should a utility be surcharged if it 
achieves and maintains, in any of the ways 
enumerated above, a level of electrical 
energy savings equivalent to 85 percent of 
those which would be achieved if all new 
electrically heated residences in its service 
territories were constructed to the level of the 
residential MCS.7 

A utility operating the Bonneville/utility resi
dential MCS program or a program approved 
by Bonneville as equivalent should not be 
surcharged if Bonneville does not offer it 
financial assistance to be provided to home 
builders for each residence meeting the stan
dards at least equal to the minimum value of 
financial assistance shown in Table I-B-3. 

Exemptions 

The Council finds there is no need for exemp
tions at this time. If Bonneville finds that hard
ship exists, Bonneville should, if necessary, 
fully finance the MCS in those jurisdictions. 

The Model 
Conservation 
Standards for New 
Commercial Buildings 

The Council's model conservation standard 
for new commercial buildings is as follows: 
New commercial buildings are to be con
structed to achieve savings equivalent to 
those achievable through constructing build
ings to the Council of American Building Offi
cials (CABO) 1983 Model Energy Code, 
which is based on the American Society of 
Heating, Refrigerating and Air Conditioning 
Engineers (ASHRAE), ASHRAE 90-80, with 
the following modifications. The ventilation 
requirements are those set forth in ASHRAE 
Standard 62-81, and the interior lighting stan
dard for all office buildings and for those retail 



GROUP 

A 

B 

E 

H 

R 

Table I-B-5 
Interior Ughting Power Budgeta 

OCCUPANCY DESCRIPTION 

Assembly w/stage 

Stage lighting 

Assembly w/o stage: other than Band E 

Gasoline service station 

Storage garages 

Office buildings, wholesale stores, police and fire stations 

Retail stores 
- less than 1,000 square feet 

- 1,000 to 6,000 square feet 

- 6,000-20,000 square feet 

- Over 20,000 square feet 

Drinking and dining establishments 

Food preparation task lighting 

Aircraft hangers 

Process plants 

Factories and workshops 

Storage structures 

Schools and daycare centers 

Audio-visual presentation lighting 

Storage structures 

Handling areas 

Paint shops 

Paint spray booths 

Auto repair booths 

Aircraft repair hangers 

Institutions 

Administrative support areas 

Nursing areas 

Diagnostic, treatment, food service task lighting 

Dwelling units 

Other areas 

Food preparation task lighting 

LIGHTING 
POWER BUDGET'> 

(W/sq ft) 

1.1 

Exempt 

1.1 

2.0 

0.3 

1.5 

4.5 

3.5 

2.5 

1.5 

1.85 

Exempt 

0.7 

1.0 

2.0 

0.7 

2.0 

Exempt 

0.7 

2.0 

2.5 

5.0 

2.0 

2.0 

2.0 

2.0 

0.9 

Exempt 

Exempt 

1.1 

Exempt 

a Watts/square foot of room may be increased by 2 percent per foot of height above 20 feet. 

b Emergency exit lighting is exempt from interior lighting budget. 
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areas containing over 20,000 square feet is 
1.5 watts per square foot. The lighting effi
ciency requirements for all commercial build
ings are as shown in Table 1-8-5. 

The Council recognizes that in some situa
tions the lighting budgets shown in Table 1-
8-5 may not provide acceptable lighting. 
Consequently, the Council's lighting standard 
for new commercial buildings may be met by 
documenting through the use of ASHRAE/ 
IES (Illuminating Engineering Society) 
90R-1986 and/or IES LEM-1-1986 that the 
lighting power budgets set forth in Table 1-8-5 
are insufficient to achieve the recommended 
illuminance values for lighting design spec
ified in the IES 1981 Ughting Handbook, 
Applications Volume. Such documentation 
must demonstrate that the recommended 
illuminance values cannot be achieved within 
the lighting budget when the most efficient 
equipment and lighting controls suitable for 
the specific task are used. 

Illustrative ways for a commercial building to 
meet this standard are described in those 
portions of the Council's Model Conserva
tion Standards Equivalent Code dated Feb
ruary 1985, as it will be conformed to this rule 
and may be subsequently amended from 
time to time, which apply to all buildings 
except low-rise residential buildings. 

The Council's MCS for new commercial 
buildings were developed using the ASH
RAE 90-80 standard originally issued in 
1980. ASHRAE intends to adopt and issue 
an updated version of Standard 90 (ASH
RAE 90.1) by mid-1986. The ASH RAE stan
dard serves as the basis for the Council of 
American Building Officials 'Model Energy 
Code.' Therefore, the Council intends to 
review the updated standard for potential 
adoption as its MCS. This review process will 
commence as soon as the ASHRAE stan
dard has been adopted in its final form. 

The MCS for Utility Commercial 
Conservation Programs 

The model conservation standard for utility 
commercial conservation programs is that 
utilities must: 1) implement a joint marketing 
program with Bonneville, which may contain 
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financial assistance payments to developers 
(the Bonneville/utility commercial MCS pro
gram); or 2) implement an equivalent alter
native program; or 3) rely on improved build
ing codes to the MCS levels and achieve 
compliance with the annual minimum per
formance standard calculated as set forth 
below. 

The Minimum Performance 
Standard for Commercial 
Programs 

All utilities must meet the annual minimum 
performance standard. All utilities including 
those participating in the Bonneville/utility 
MCS program for commercial buildings, 
those which have had codes adopted in their 
service territory to the MCS level, and those 
which have adopted other alternatives 
(where reliable data is available) will be 
ranked each year based on their perform
ance in achieving in the previous year the 
electricity savings potential of the commer
cial MCS. Savings should be measured from 
existing practice in 1983.s Performance will 
be measured by electricity savings achieved 
as a percentage of the electricity savings that 
could have been saved if all new commercial 
buildings in a utility service territory had been 
constructed to MCS levels. Thus, for exam
ple, if ten identical commercial buildings were 
built in a utility service territory, five of which 
were constructed to MCS levels (through 
codes or any other means), that utility's per
formance level would be calculated at 50 
percent. 

Utilities with the highest performance and 
which represent 80 percent of the new com
mercial floorspace will be grouped. The per
formance level of the poorest performing util
ity in that group is the annual minimum 
performance standard. If there is little dif
ference in performance among utilities, the 
Council may reconsider this minimum per
formance standard. The Administrator 
should use caution when evaluating utilities 
with very few new commercial buildings and 
should consider evaluating these utilities 
over more than one calendar year. 
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The Equivalence Standard for 
Commercial Programs 

The equivalence standard applies only to util
ities selecting an alternative program to the 
Bonneville/utility commercial MCS program. 
The equivalence standard is the average 
savings achieved by any means by utilities 
participating in the Bonneville/utility commer
cial MCS program during the previous per
formance year. Savings are measured as a 
percentage of all the electricity savings 
achieved out of all the electricity that could 
have been saved if all new commercial build
ings were built to MCS levels. Beginning in 
1988, Bonneville should announce the equiv
alence standard for the next performance 
year by July 1 of each year. Utilities with alter
native programs not performing at the level of 
the equivalence standard when it is 
announced must, by January 1 of the next 
performance year: 1) secure Bonneville's 
approval of another alternative plan for meet
ing the equivalence standard; or 2) adopt the 
Bonneville/utility MCS program. If a utility 
fails to take one of these two corrective 
actions, and fails to meet the equivalence 
standard during that next performance year, 
the utility will be subject to a surcharge. 

Submission of Utility Plans for 
Compliance with the MCS for 
Commercial Programs 

Utilities must, by September 1, 1986, submit 
to Bonneville an initial plan declaring how 
they intend to meet the MCS for utility com
mercial conservation programs. The ultimate 
goal for such programs is to obtain, as soon 
as possible, at least 85 percent of the savings 
which would have been obtained if all com
mercial buildings had been constructed to 
the commercial MCS level.9 In subsequent 
years, a utility may change its declaration, 
subject to the same Bonneville approvals 
required for the 1986 initial plan submission. 

There are several ways utilities can comply 
with the MCS for utility commercial conserva
tion programs. These are: 

1. Submit by September 1 of any year begin
ning in 1986, and have approved by Bon
neville prior to January 1 of the next year, a 
declaration that the MCS for commercial 
buildings have been or will be met no later 
than January 1 of that next year, and for 
each subsequent year, through codes at 
the MCS levels adopted and enforced by a 
state and/or local government, and there
after in each performance year achieve 
and maintain the level of savings required 
by the annual minimum performance 
standard; 

2. Agree by September 1 of any year begin
ning in 1986, to adopt and implement the 
Bonneville/utility commercial MCS pro
gram by January 1 of the next year, which 
may contain financial assistance pay
ments, and thereafter achieve and main
tain the level of savings required by the 
annual minimum performance standard; 
or 

3. Submit by September 1 of any year begin
ning in 1986, an alternative program that 
will be implemented and enforced by Jan
uary 1 of the next year, and is initially 
approved by Bonneville prior to the next 
performance year as being capable of 
providing savings equivalent to the Bon
neville/utility commercial MCS program, 
and which does not duplicate acquisition 
of other resources that are already in the 
Councils plan. In addition, in order to con
tinue to be considered equivalent, an alter
native program must comply with the 
equivalence standard. Further, utilities with 
an alternative program must achieve and 
maintain in each performance year the 
level of savings annually required by the 
annual minimum performance standard. 
Alternative programs may include, but are 
not limited to, state or local government or 
utility marketing programs, financial 
assistance, codes that achieve part of the 
MCS level of savings, or other measures to 
encourage energy efficient construction of 
new commercial buildings or other lost 
opportunity conservation resources. Each 
alternative plan should specify at least the 
following: 



• Electric efficiency specifications per 
building. 

• Target market share. 

• Level of utility payments or other activ
ities to promote commercial MCS level con
struction. 

• Marketing plan. 

• Contingency plans for achieving targets 
with alternative marketing strategies. 

• Compliance certification strategy (e.g., util
ity inspection). 

• Data gathering to meet Bonneville informa
tion needs. 

Surcharge Recommendation 

The evaluation of utility performance and 
establishment of a minimum performance 
standard and equivalence standard should 
become part of Bonneville's surcharge policy. 
Bonneville should monitor performance and 
:Jquivalence during each performance year 
Jeginning with the first performance year 
'.1987). 

fhe Council recommends that a 10 percent 
,urcharge be imposed as of January 1, 1987, 
)n utilities which have not complied with the 
3eptember 1, 1986, deadline to submit an 
nitial plan for implementation of the Bon-
1eville/utility commercial MCS program, a 
)Ian for implementation of an alternative pro
Jram which is approved by Bonneville as 
l(Juivalent, as set forth above, or a declara
ion, approved by Bonneville, that the MCS 
or commercial buildings will be met by build-
1g codes at the MCS levels. This surcharge 
:ontinues in effect until a utility has filed an 
1itial plan and has obtained the necessary 
lonneville approvals. 

·he Council recommends that on each Janu-
1ry 1, beginning in 1989, a 10 percent sur
harge be imposed for one year on utilities 
thich have not complied with the annual min
num performance standard for the perform
nee year beginning two years earlier. 

·he Council recommends that on each July 
, beginning in 1990, a 10 percent surcharge 

be imposed for one year on utilities with alter
native commercial programs that have not 
taken the corrective actions for alternative 
programs as set forth above, and which have 
not met the equivalence standard for that 
performance year beginning in 1989. For 
example, on July 1, 1988, Bonneville will 
announce the equivalence standard for 1989 
based on performance in 1987. A utility with 
an existing alternative program not perform
ing to that level when it is announced, which 
does not by January 1, 1989, either adopt and 
implement the Bonneville/utility commercial 
MCS program or secure Bonneville's 
approval of another alternative plan and 
which fails to meet the equivalence standard 
during 1989, should be surcharged on July 1, 
1990. 

The Council's surcharge methodology is set 
forth below. The total surcharge on a utility for 
failing to meet the MCS for residential and 
commercial utility programs should not 
exceed 10 percent of its rate at any time. 

In no event should a utility be surcharged if it 
achieves and maintains, in any of the three 
ways enumerated above, a level of electrical 
energy savings equivalent to 85 percent of 
those which would be achieved if all new 
commercial buildings in their service territo
ries were constructed to the level of the com
mercial MCs.10 

Exemptions 

The Council finds there is no need for exemp
tions at this time. If Bonneville finds that hard
ship exists, Bonneville should, if necessary, 
fully finance the achievement of the MCS in 
those jurisdictions. 

The Model 
Conservation 
Standard for Buildings 
Converting to Electric 
Space Conditioning 

The Council's Model Conservation Standard 
for residential and commercial buildings con
verting to electric space conditioning is that 
state or local governments or utilities should 
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take actions through codes, alternative pro
grams or a combination thereof to achieve 
electric power savings from buildings which 
convert to electrical space conditioning. 
These savings should be comparable to 
those savings that would be achieved if each 
building converting to electric space condi
tioning were upgraded to include all region
ally cost-effective electricity conservation 
measures. Although the conversion standard 
is highly recommended, the Council is not 
recommending that a surcharge be imposed 
for failure to act accordingly. 

Surcharge 
Methodology 
Section 4(f)(2) of the Northwest Power Act 
provides for Council recommendation of a 10 
percent to 50 percent surcharge on Bon
neville customers for those portions of their 
loads within the region that are within states 
or political subdivisions which have not, or on 
customers which have not, implemented 
conservation measures that achieve savings 
of electricity comparable to those which 
would be obtained under the model conser
vation standards. The purpose of the sur
charge is twofold: 1) to recover costs imposed 
on the region's electric system by failure to 
adopt the model conservation standards or 
achieve equivalent electricity savings, and 2) 
to provide a strong incentive to utilities and 
state and local jurisdictions to adopt and 
enforce the standards or comparable 
alternatives. 

The Administrator is responsible for imple
menting the surcharge in accordance with 
the Council methodology for the surcharge 
calculation. The Council recommends that 
the Bonneville Administrator impose sur
charges as specified above. The method is 
set out below. 

A. Identification of Customers 
Subject to Surcharge 

In accordance with the schedule set forth 
above, the Administrator should identify 
those customers, states, or political subdivi
sions which have: 
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1. Failed to comply with the model conserva
tion standards for utility residential and 
commercial conservation programs, 
including meeting all filing deadlines, and 

2. Failed to achieve equivalent savings of 
electricity through an acceptable alter
native program, as determined by the 
Administrator. 

B. Calculation of Surcharge 

The annual surcharge for noncomplying cus
tomers or customers in noncomplying juris
dictions is then calculated by the Bonneville 
Administrator as follows: 

1. If the customer is purchasing firm power 
from Bonneville under a power sales con
tract and is not exchanging under a resi
dential purchase and sales agreement, 
the surcharge is 10 percent of the cost to 
the customer of all firm power purchased 
from Bonneville under the power sales 
contract for that portion of the customer's 
load in jurisdictions not implementing the 
MCS or comparable programs. 

2. If the customer is not purchasing firm 
power from Bonneville under a power 
sales contract but is exchanging (or is 
deemed to be exchanging) under a resi
dential purchase and sales agreement, 
the surcharge is 10 percent of the cost to 
the customer of the power purchased 
from Bonneville in the exchange (or 
deemed to be purchased) for that portion 
of the customer's load in jurisdictions not 
implementing the MCS or comparable 
programs. 

3. If the customer is purchasing firm power 
from Bonneville under a power sales con
tract and also is exchanging ( or is deemed 
to be exchanging) under a residential pur
chase and sales agreement, the sur
charge is: a) 10 percent of the cost to the 
customer of firm power purchased under 
the power sales contract, plus b) 10 
percent of the cost to the customer of 
power purchased from Bonneville in the 
exchange (or deemed to be purchased) 
multiplied by the fraction of the utility's 
exchange load originally served by the util
ity's own resources. 

This calculation of the surcharge is 
designed to eliminate the possibility of 
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surcharging a utility twice on the same 
load. In the calculation, the portion of a 
utility's exchange resource purchased 
from Bonneville and already surcharged 
under the power sales contract is sub
tracted from the exchange resources 
before establishing a surcharge on the 
exchange load. 

C. Evaluation of Alternatives and 
Electricity Savings 

To assist Bonneville in estimating compara
ble electricity savings from alternative plans, 
a utility or jurisdiction should present its best 
estimate of new residential and commercial 
building construction in noncomplying areas 
within its service territory or boundaries. Bon
neville will determine, in consultation with the 
Council, whether the alternative conserva
tion plan of a utility or jurisdiction will achieve 
savings of electricity comparable to those 
that would have been achieved under the 
utility programs identified in the MCS. When 
determining electricity savings that would 
have occurred had the utility program stan
dards been implemented, jurisdiction
specific weather data and construction esti
mates, where available, should be used 
along with the Council's residential and 
commercial heat loss models. 

The Council recognizes that in many cases 
data will not be available. In these cases 
Bonneville should rely on average electricity 
savings estimated by building type and cli
mate zone and included in the Council's 
Plan. For single-family residential buildings, 
Bonneville should assume the following 
regarding houses built to the model conser
vation standards: 1) houses in climate zone 1 
would save, on average, 6,725 kWh per year; 
2) houses in climate zone 2 would save, on 
average, 8,853 kWh per year; and 3) houses 
in climate zone 3 would save, on average, 
6,535 kWh per year. For multifamily dwell
ings, Bonneville should assume the follow
ing: 1) dwelling units in climate zone 1 would 
save, on average, 3,120 kWh per year, 2) 
dwelling units in climate zone 2 would save, 
on average, 4,489 kWh per year, and 3) 
dwelling units in climate zone 3 would save, 
on average, 5,235 kWh per year. For com
mercial buildings, and where good estimates 
are not available for the number of new resi
dential buildings, the estimated electricity 
savings should be determined by multiplying 
total regional average megawatt savings by 
sector expected from the standards, as 
shown in the plan, by the utility's noncomply
ing share of total regional load in the applica
ble sectors. 

If the Bonneville Administrator determines 
that a proposed alternative plan is not accept
able, he should notify the entity that its alter
native plan has been judged to be not accept
able and that Bonneville will add a surcharge 
to the affected utility's bill as of the dates set 
forth above. The surcharge is calculated as 
described in section B above. If subsequent 
modifications to the entity's alternative plan 
are determined by the Administrator to be 
acceptable, then the surcharge should be 
removed. 

A general method of determining the esti
mated electrical energy savings of an alter
native conservation plan should be devel
oped in consultation with the Council and 
included in Bonneville's policy to implement 
the surcharge. 

1./ Single family residences are defined to 
include duplexes. Multifamily residences 
include triplexes and larger structures up to 
and including 4-story low-rise residential 
structures. The standard applies to site-built 
residences and not to residences which are 
regulated under the National Manufactured 
Housing Construction and Safety Standards 
Act of 1974. 42 USC 5401 et seq (1983). 

2./ The Council has established climate zones 
for the region based on the number of heating 
degree days as follows: Zone 1 - 4-6,000 
heating degree days; Zone 2-6-8,000 heat
ing degree days; and Zone 3 - over 8,000 
heating degree days. 

3./ "Super Good Cents" is the current name 
given to the Bonneville marketing program to 
encourage residential construction at the 
MCS level of efficiency. The Council believes 
the design and features of the Super Good 
Cents program will, if implemented region
wide, provide a successful mechanism for 
advancing building practices to the full resi
dential MCS level of savings throughout the 
region. 

4./ If local utilities determine that higher levels of 
financial assistance are required to achieve 
compliance, they should adjust their 
assistance level as appropriate. 

5./ The Council will work with Bonneville in defin
ing 1983 practice for use as a benchmark and 
will supply this information to utilities. 

6./ 85 percent is the level of compliance that the 
Council believes is achievable by utility 
programs. 

7./ A utility relying on codes may, in its declara
tion, use that portion of savings from any com
mercial building codes which exceed the 
commercial MCS level as an offset against 
the full residential MCS level. 

8./ The Council will work with Bonneville in defin
ing 1983 practice for use as a benchmark and 
will supply this information to utilities. 

9./ 85 percent is the level of compliance that the 
Council believes is achievable by utility 
programs. 

10./ A utility relying on codes may, in its declara
tion, use that portion of savings from any 
residential building codes which exceed the 
residential MCS level as an offset against the 
full commercial MCS level. 




