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Table A-1

Federal System Hydroelectrlc Projects
September 30, 1990

Generating Firm ‘
: Initial Year Number Capacity Energy
Project _of Service of Units (peak MW) (aMW)

U.S. Bureau of Reclamatlon Hydroelectric Projects

* Grand Coulee . 1941 30 6,984 1,854
* Hungry Horse , 1952 4 © 328 104
Palisades ’ ) 1957 4 - 131 61
Anderson Ranch ‘ : 1950 2 40 11
Minidoka . 1909 7 16 9
Roza : ’ 7 1958 1 13 4
- Chandler v A 1956 2 13 7
Black Canyon 1925 2 10 7
Boise River Diversion 1912 3 2 1
Total Bureau of Reclamation Projects 55 7,537 2,058
U.S. Army Corps of Engineers Hydroelectric Projects
Chief Joseph 1955 27 2,614 1,125
John Day 1968 16 2,484 883
The Dalles 1957 22 2,074 700
Bonneville ) 1938 18 1,147 545
McNary ' 1953 14 1,127 - 615
Lower Granite 1975 6 930 188
Lower Monumental ' 1969 6 930 181
Little Goose 1970 6 930 188
Ice Harbor ' : 1961 6 693 191
* Libby : 1975 5 604 172
* Dworshak o 1974 3 460 152
Lookout Point 1954 3 138 - 27
Detroit , 1953 2 115 36
Green Peter 1967 2 92 22
Lost Creek ‘ 1975 2 56 23
* Albeni Falls L 1955 3 49 29
Hills Creek ‘1962 2 35 15
Cougar 1964 2 29 14
Foster _ 1968 2 23 13
Big Cliff : - 1954 1 21 10
Dexter : : 1955 1 17 8
Total Corps of Engineers Projects 149 14,568 5,137
Total Bureau of . Reclamatlon and Corps :
of Engineers Projects 204 22,105 7,195

*Major U.S. storage reservoirs




Table A-2
Pacific Northwest Region
Large Thermal Resources

Resource Fuel Type ' Operating Level
' Average Annual MW

Boardman . Coal . 397
Centralia . Coal 1,122
Colstrip 1 & 2 Coal - 329
Colstrip 3 Coal = 447
Colstrip &4 ’ Coal 560
Jim Bridger v Coal 547
Trojan Nuclear i 766
WNP 2 Nuclear ’ 716
Valmy Coal . 195

- Total Large Thermal Resources o 5,079
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A.2 Cultural Resources

A.2.1 Archaeology

People have occupied the Pacific Northwest for over 11,000 years. Sharing a
common ancestral culture of mobile, generalized hunters, regional ways of life
have diverged as they adapted then readapted to local, changing environments.
Peoples of the northwestern plains remained primarily hunters, depending on

- bison and other big game for the bulk of their food supply. Across the
northern Rocky Mountains and into eastern Oregon and Washington, people
depended more extensively on smaller game, wild root species, and fish. These
regional differences in the food base profoundly affected other aspects of ’
people's cultures, particularly their patterns of settlement, social
interactions, and world views. :

Throughout prehistory, the archaeological record of the northwestern plains
consists of encampments, hunting facilities, and kill sites of various scales
(Frison 1978). Kill areas occur in a wide range of settings. Earliest sites
of this kind are found eroding from arroyo walls in valley bottoms or open
plains. Later kills are typically at the foot of bluffs, from which bison
were driven to their deaths, and may occur at many elevations and settings.
Drive lines of trees and brush occur on high ridges well into the mountains
and are often associated with kill sites containing remains of deer and
mountain sheep. Campsites, constrained largely by the presence of a water
-source, may occur anywhere, but there is usually one or more near each major
kill site.

In the northern Rocky Mountains, campsites of various sizes and debris
concentrations occur in a wide variety of settings. However, kill sites,
particularly of bison, become increasingly rare as one moves west. Sites of
early and middle Holocene age (ca. 10,000 to 4,000 years B.C.) tend to be more
common than later sites in heavily forested areas, probably because of the
lower vegetation density and more accessible animal biomass that characterized
that time. Later sites in forested areas tend to follow major stream channels
~or exposed ridges along major travel routes, such as the Lolo Trail.

The east flank of the Rocky Mountains and the Blue Mountains were important
root producing areas. Camas attracted food gatherers to mountain meadows,
where remains of campsites and processing ovens abound. Hunting camps of
various ages occur. But increasingly, campsites are concentrated on rivers,
positioned to take advantage of salmon runs. Remains of semi-subterranean
winter houses may be found in protected areas on river bottoms.

‘Farther west, as the rivers coalesce into the area's major trunk streams, the
Columbia and Snake Rivers, archaeological sites become nearly continuous.
Sites of early Holocene age are rare, but may occur almost anywhere. Sites of
middle Holocene age occur practically everywhere along the rivers where

" sediments of that age remain, but are rare in low hills in the arid central
basin. Later habitations become more concentrated, culminating in
often-immense village sites of 100 and more semi-subterranean house
depressions. Campsites of the later period abound in upland settings in
proximity to stony soils, where important root species grow.



The Cascade Mountains repeat many of the characteristics of the Rocky
Mountains. From the Columbia River, east to the mountain crest,
archaeological remains repeat the progression from lowland, to camas meadows,
to forested highlands and the associated archaeological record of small
village sites, camps, and root gathering and hunting encampments. In the high
mountains, west of the crest, activity was heaviest during middle Holocene
times, probably due to lower forest density. Sites of this age are common in
- mountain meadows and along the banks of now-forested stream channels. Later
sites occur in mountain passes, along numerous travel corridors, and at key
fishing sites along larger rivers.

West of the Cascade Range, in the Puget and Willamette troughs, there is
evidence of dense human populations. Camas collecting sites, hunting camps, -
village sites, and habitation mounds are scattered throughout the low,
undulating landscape. Little archaeological research has been conducted in
the Chehalis and lower Cowlitz river valleys, however, so the archaeological
record of the southern Puget Trough remains largely unknown.

Graves of the people who left this archaeological record are distributed
variously across the landscape of the northwest. Although there is a tendency
for graves to cluster near major village sites or root gathering areas, it was
the custom of most peoples to bury the dead near where they expired. Graves,
therefore, can occur almost anywhere.

A.2.2 Native Cultures

The descendants of people who created the rich archaeological record of the
Pacific Northwest still reside in the region, many of them on reservatioms.
The largest tribes among them are the Crow, Cheyenne, Sioux, Blackfeet,
Flathead, Kootenai, Shoshone, Nez Perce, Coeur d'Alene, Spokane, Colville,
Paiute, Umatilla, Yakima, and Chehalis.

Many members of these and other groups retain their traditional beliefs and
value systems, a significant part of which is a reverence for the land and the
remains of their ancestors. Many of these groups use native plants and
animals in their religious ceremonies and as traditional medicines; prominent
landforms often figure closely into their mythology and relationship to the
spirit world. '

A.2.3 Euro—American History

~Contact between Europeans and native Americans began as early as the 16th
century, when Spanish explorers sailed up the Pacific Coast. With the
possible exception of diseases, these contacts had little effect on the local
peoples. Beginning in the late 18th century, however, the changes were
profound. Fur trading along the Washington and Oregon Coasts began then in
earnest, drawing native populations into the worldwide economy, although
actual contact between people remained confined to the coastline.



The first exploration of the interior northwest came in 1805 and 1806 with the
Lewis and Clark expedition. This was followed by the establishment of fur
trading posts in the Pacific drainages by the American Fur Company, Northwest
Company, and Hudson's Bay Company. Trappers and independent traders entered
from the Missouri River and interacted with native tribes.

By the middle 19th' century, Catholic and Protestant missionaries had become
established throughout the region, and were soon followed by settlers.
Settlement began in the Willamette Valley and Puget Trough, but soon began to
‘enter the fertile valleys on both sides of the Rocky Mountains. Lumbering was
a key early industry on the west coast. Timber was shipped to world markets.
Cattlemen began using the ranges of Montana, Wyoming, and the Columbia River
Basin in the 1860s and 1870s, supplying miners who came to the mountainous
areas in search of precious metals. Market centers began to develop into
cities, such as Seattle, Washington and Portland, Oregon.

Immigration brought conflict between cultures and people. Native-American
populations dwindled as diseases took their toll and as ranching and farming
~destroyed the wild foods upon which these hunting and gathering people
depended. To avoid potential armed conflict, and open land for settlement,
the U.S. Government negotiated treaties with Indian tribes, relegating the
latter to reservations. Violation of treaties by adventurous immigrants
caused violence; clamorings from miners and settlers covetous of Indian lands
led Congress to further restrict Indian ownership of land, causing anger among
Indian people. The result was a series of skirmishes and wars between the ’
U.S. Government and Indian tribes between the 1850s and 1880s, leading to the
~ final subjugation of the tribes.

The Homestead acts and completion of transcontinental railroads brought
farmers from the east, and most of the arable land was under cultivation by
the 1920s. Drying climates in the late 1920s and early 1930s caused many to
lose their land, and many abandoried farmsteads dot the countryside in drier
portions of the region. Farms were bought up and consolidated into larger and
larger holdings, a trend that continues today.
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A.3 Human Health

- Indoor Air Quality

Many of the alternative generating and conservation resource options examined
in this EIS produce pollutants (see Chapter 2, Section 2.2.1, Air Quality).

The concern is that these pollutants may adversely affect the health of

exposed individuals. Exposure is the amount of time a person is subjected to
a specific pollutant level. Pollutant exposure can lead to both near-term and
delayed, long-term health effects. Both can be produced by the same pollutant.

As energy conservation activities have gained momentum over the last decade,
so has concern regarding their impact on indoor air quality (IAQ). Both
residential and commercial structure energy conservation activities have been
considered as possible actions degrading IAQ. The concerns have centered
around energy conservation measures (ECMs) that affect ventilation (building
envelope tightening measures and changes to air ventilation systems, for
example). o :

BPA prepared environmental impact statements in 1984 for its retrofit
residential energy conservation programs (DOE/EIS-0095F), and in 1988 for its
new homes programs (DOE/EIS-0127F). To determine the health effects from
these various pollutant concentrations, quantitative relationships between
formaldehyde (HCHO), benzo-(a)-pyrene (BaP), and radon levels and cancer ‘risk
are examined. These relationships are the best available for estimating
health effects, although they are not universally accepted. Regional health
effects for these pollutants are estimated by considering the fact that not
all residences have all pollutant sources or need all tightening measures.

Near-Term Health Effects

Even brief exposure to high concentrations of certain pollutants-—carbon
monoxide, nitrogen oxide, and formaldehyde, for example--can cause eye, nose,
and throat irritation and respiratory problems. People may experience
headaches, dizziness, or nausea. They may have difficulty breathing or find
they tire easily. Symptoms vary, depending on sensitivity to a particular
pollutant and the level of exposure. Generally, the greater the level of
exposure, the greater the effect. Often, these effects disappear when the
source of the pollutant is removed. ‘ ) ’

Long-Term Health Effects

Delayed health effects from exposure to low pollutant levels over long time
periods is also of concern. However, very little is now known about the
"effects of long-term exposure to low levels of pollutants found in homes. The
picture is further complicated by the fact that people are exposed to many
pollutants, so it is difficult to isolate and analyze the effect of any single
pollutant. 3



Most of what is known about long-term health effects of pollutants comes
- from studies of workers exposed to high levels of pollutants on the job.
These workers developed a range of medical problems, including
respiratory problems and cancer. But pollutant levels in the workplace
were many times higher than those found in most homes.

For the RPEIS analysis, long-term health effects are defined as the
estimated increase in lifetime cancer rates. Based on currently
acceptable data, lifetime cancer rates were able to be calculated for
only two of the indoor pollutants commonly found in homes: radon and
formaldehyde. The risk factors used for these two pollutants are
presented in Chapter 5.

A risk of developing cancer from long-term exposure to all levels of
radon (lung) and formaldehyde (nasal) is assumed. There is no acceptable
threshold for exposure to either pollutant. Although little is known
about the actual health effects of long-term exposure to low levels of
these pollutants, risks of health effects at high concentrations can be
used to estimate risks at low concentrations. This procedure requires
making an assumption about the extrapolation of data from higher exposure
levels to lower levels. Although other extrapolation techniques have
also been proposed for estimating cancer rates from exposure to
carcinogens, we use a linear extrapolation technique (see Figure A-2) for
estimating cancer rates from radon and formaldehyde.

While linear extrapolation is a commonly used method to estimate the risk
of lifetime cancer, such factors as variations in indoor pollutant
levels, total amounts of exposure, and human responses to pollutant
exposure make health effects difficult to estimate. Because there are
large amounts of experimental data for radon, scientists have been able
to develop a commonly accepted risk factor, which is considered
conservative but which is weighted toward a value representative of
average conditions. Little experimental data exist for formaldehyde, so
a conservative risk factor was used to estimate the incidence of nasal
cancer from this pollutant. .
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Figure A-2
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Commercial Buildings. When a substantial portion of building occupants
.complain of symptoms associated with acute discomfort, there is no

~ apparent cause, and the symptoms are relieved upon leaving the building,
the building is said to suffer from sick building syndrome. When the
symptoms result in a clinically defined illness, the building is said to
evidence building related illness. It should be noted that some
percentage of building occupants will experience some of the symptoms of
sick building syndrome. ' Some of these complaints will be related to
diseases contracted elsewhere or to stress, but the symptoms may be
increased by indoor air contaminants.

Potential indoor air quality effects in commercial buildings may be
caused by pollutants emitted inside buildings, inadequate ventilation
rates, contamination from sources outside the building, or biological
contamination. These factors interact with and may be exacerbated by
temperature, humidity, and lighting. Most of the problems are caused by
pollutants themselves or the interaction among them, but sick building
syndrome may be increased by an inadequate building ventilation rate.

Some researchers have linked complaints of occupants with microbiological
contamination from dampness or from chillers or humidifiers, but when
studies have been performed, no direct relationship between the two has
been found. The problems may stem from toxins released by
microorganisms. There also is some evidence that biocides in low
concentrations may cause symptoms.

Some studies have linked sick building syndrome and ventilation
conditions. Others have found multiple factors that may cause it. A few
studies have found either lighting or noise to be potential causes of
sick building syndrome.

BPA proposes to use the energy conservation measures ( ECMs) listed in
Exhibits 1 through 3, Appendix C. Some of these ECMs potentially may
either introduce pollutants into a building's indoor air, or may change
the rate at which pollutants are either drawn into or removed from the
indoor air. S ’

Some ECMs used in commercial buildings may contain pollutants of concern
to indoor air quality, e.g., caulking used to reduce infiltration rates
contains many potentially harmful materials (see Human Health
discussion). Or, the use of an ECM may increase the risk of indoor air
quality problems, e.g., the reduction of ventilation during unoccupied
periods may increase the concentration of pollutants in indoor air.
Table A-7, taken from Baechler, et al., summarizes the impacts that
different groups of ECMs may have on indoor air quality. :

Ventilation. Building ventilation is the process of getting air into and
out of a building. It is accommodated by three means: infiltration,
natural ventilation, and mechanical ventilation. The overall process of
infiltration generally is a combination of these three factors.
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Infiltration is the flow of air through any unplanned openings in a
building. Natural ventilation is the flow of air through windows, doors,
skylights, ventilators, stacks, and other planned openings in the
building. Natural ventilation is controlled by a building's occupants.
Mechanical ventilation is the forced movement of air by fans into or out
of a building. The building's windows are sealed. Occupants do not
control the ventilation rate.

The amount of natural ventilation varies with temperature of the outside
air, the pressure of the wind due to airflow around the building, and the
amount of buoyancy in the air caused by differences in temperature
between the air inside and outside the building. The airflow pressure
varies with wind speed, and the buoyancy or stack effect varies with
temperature differential, building height, and any vertical passages in a
building. The degree of air exchange varies with the balance between
these two forces. In warm conditions the temperature differential
between indoor and outdoor temperatures is small, stack effect is-
minimal, wind effects dominate, and risk of stagnant air is greatest. In
cold conditions, stack effects are greater, and infiltration is greater.
There is smaller risk of stagnant air.

‘Mechanical systems generally provide a range of ventilation rates, and
are designed to operate on a minimum of outside air. The two most common
types of systems are the constant air volume system, and the variable air
volume system. In the constant air volume system, temperature is
controlled by regulating the temperature of the supply air. Dampers
control the amount of intake and exhaust air and the amount of air
recirculated.

For variable air volume systems, temperature is controlled by regulating
the amount of air being supplied to a space. Dampers control the amount
of air reaching a space. ’

The American Society of Heating, Refrigerating, and Air-Conditioning
Engineers, Inc. (ASHRAE) has established minimum mechanical ventilation
rates to.achieve acceptable indoor air quality assuming no unusual
sources of pollutants are in a building. ASHRAE published its first
standard in 1973, modified it in 1981, and modified it again in 1989.
The 1973 standard specified a 5 cubic feet per minute (cfm) (2.5 liters
per second [L/s]) per person minimum rate and a recommended rate of 20 to
25 cfm per person. The 1981 standard specified a minimum rate of 5 cfm
for non-smoking areas and 20 to 35 cfm for smoking areas. The 1989
standard specifies a minimum of 15 cfm per person, combining the smoking
and non-smoking recommendations into one.

Most research about health effects from indoor air quality have been
performed in public buildings, which are similar to many commercial
buildings in their construction and function. For this analysis, BPA is
assuming that information from pub11c buildings is appllcable to
commerc1a1 bu11d1ngs in general.
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Battelle Pacific Northwest Laboratories (PNL) prepared an assessment of health
effects associated with indoor pollutants in commercial buildings PNL
performed a comprehensive literature search on each of the pollutants. In
addition, PNL used three active, professionally maintained, peer-reviewed,
on-line data bases to investigate the health effects of various contaminants.
That information formed the basis for this discussion, and is summarized in
Appendix F. ‘

Literally hundreds of potential indoor contaminants are emitted from a large
variety of materials and substances used in the construction, maintenance, and
use of commercial buildings. This analysis addresses only a small number of
the compounds that potentially may be in commercial buildings. The compounds
addressed are those that have been measured in the indoor air of public
buildings, in test situations, and which have significant hazard ratings.

Health effects from exposure to these pollutants, individually or in mixtures,
range from acute to chronic effects. These effects may be either reversible,
such as rashes or irritation, or irreversible, such as toxic or carcinogenic
effects. For a summary of the compounds, their description and chemical
properties, and their hazard rating and carcinogen class, see Table_A-6. The
hazard rating scale and EPA carcinogenic weight-of-evidence classifications
are shown on Table A-4 and Table A-5, respectively. For most of the
compounds, their carcinogenic class is either unknown or a possible or
probable human carcinogen. Most of the hazard ratings are either medium or
high.

Some contaminants, like asbestos, formaldehyde, and radon, have been
relatively well studied for some time. Many others have not. The study of
mixtures of these contaminants is in its infancy. The issue of health effects
from these contaminants is further complicated because biogenic compounds that
may affect people also are present in buildings. Both the actual exposure to
mixtures of chemical contaminants and the inclusion of biogenic factors
confound the ability to identify health problems associated with specific
compounds. For an in-depth discussion of the characteristics, risks, and
health effects, refer to the health effects report, Appendix F.

It is difficult to predict or monitor most indoor pollutants, or to relate the
application of one or more ECMs to the production of any particular amount of
a specific compound. To help solve the problem, the ASHRAE has developed a
national consensus standard for ventilation rates in commercial buildings.

" The stated purpose of the standard is to specify minimum ventilation rates and
indoor air quality that will be acceptable to human occupants and are intended
to avoid adverse health effects. It embraces two procedures for ventilation
for acceptable indoor air quality. Its prescriptive ventilation rate
procedure specifies the amount of outdoor air needed to dilute and remove
contaminants for 91 different applications. Its air quality procedure
requires that the concentration of contaminants be held below acceptable
limits, but does not specify outdoor air flow rates. Minimum outdoor air flow
rates for either case have been changed from 5 cubic feet per minute (cfm)
(2.5 liters per second [L/s]) to 15 cfm (7.5 L/s), and distinctions between
smoking and nonsmoking areas, allowed in 62-1981, the prior standard, have
been discarded. ' ‘ :
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Mitigation: BPA requires that buildings receiving assistance from BPA programs
follow program guidelines for incorporating ASHRAE Standard 62-89.

Table A-4
Sax and Lewis' Chemical Hazard Rating Scale
Hazard LDgq LCs0
Rating (mg/kg) (ppm)
Low(1l) - 4,000-40,000 _ h,OOO—h0,000
Medium(2) ‘ ' 400-4,000 100-500
High(3) < 400 ' < 100
Table A-5

EPA CarC|nogen|c Weight-of-Evidence Classifications

Category | Type of Data

Group Estimate of Cancer Risk Supporting Category
A Known human carcinogen - Human
Bl Probable carcinogen Human
B2 Probable carcinogen Animal
- C " Possible carcinogen Animal
D Carcinogenic potential ‘ . Unknown
E Not carcinogenic Human or animal
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Table A-6

Summary of Quantitative Data on Contaminants

Vapor Pressure Flash Point

Threshold Limit

Hazard

91-Vv

Family Compound Description (degrees C) (degrees F) Value Rating (3) ngss(b)
Aliphatic and n-Butylacetate Colorless liquid 15 mm Hg @ 25 deg 72 deg 150 ppm (TWA) - -
Oxygenated (CgH1202) ‘ 200 ppm (STEL)
Aliphatic . . ‘ !
Hydrocarbons Decane Liquid 1 mm Hg @ 16.5 deg 115 deg - 3 -
(CrgH22)
Dodecane 0ily paraffin; —_— - - 3 -—
(Cy2H2g) colorless liquid '
2-Ethoxyethylacetate Colorless liquid - 1.2 mm Hg @ 20 deg 117 deg 5 ppm (TWA) 2 -
(CgHy203) with mild, pleasant,
ester-like odor.
Octane Clear liquid 10 mm Hg @ 19.2 deg 56 deg 300 ppm (TWA) 3 D
(CgHyg) - 375 ppm (STEL)
a-Pinene Liquid with odor 10 mm Hg @ 37.3 deg 91 deg - - 3 -
(CyoHy6) of turpentine
Undecane Colorless Tliquid -;" 149 deg - 2. -
(CyyH24)
Halogenated Carbontetrachloride Heavy, colorless 100 mm Hg @ 23.0 deg None 5 ppm (TWA) 3 B2
Hydrocarbons (CC1y) liquid with an ‘ :
' ethereal odor
Chloroform Heavy, colorless 100 mm Hg @ 10.4 deg None 10 ppm (TWA) - 3 B2
(CC1y) liquid with an.

ethereal odor

EPA Carcinogen
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1,2-Dichlorobenzene

(CgHaCl2)

Dichloromethane
(CHoC19)

Tetracho]oroethylene

(C2C4)

Table A-6 (continued)

Clear liquid
Colorless, volatile
liquid

Colorless liquid with
chloroform-1ike odor

1,1,1-Trichloroethane Colorless 1iquid

-— ) 151 deg

380 mm Hg @ 22 deg
15.8 mm Hg @ 22 deg None

100 mm Hg @ 20 deg None

50 ppm(THWA)
50 ppm(TWA)
50 ppm(TWA)

200 ppm (STEL)

350 ppm(TWA)

B2

Under review

Vapor Pressure Flash Point

Threshold Limit

Hazard

Rating (3) Class(b)

EPA Carcinogen

Family __Compound Description (degrees () (degrees F) Value
(CoH3C13) 450 ppm(STEL)
1,1,1-Trichloro- Mobile liquid with 100 mm Hg @ 32 deg 89.6 deg 50 ppm(TWA) B2
ethylene a characteristic 200 ppm(STEL)
(CoHC13) odor of chloroform
Aromatic Benzene Clear, colorless 100 mm Hg @ 26.1 deg 12 deg 10 ppm(TWA) 3 A
Hydrocarbons (CeHg) liquid ‘
Ethylbonzena Colorless liquid 100 mm Hg @ 25.9 deg 59 deg 100 ppm(TWA) 2 D
(CgHyp) with an aromatic 125 ppm(STEL)
odor
Propylbenzene Clear liquid; 10 mm Hg @ 43.4 deg 86 deg — 3 -
(CgHy2) insoluble in water,
miscible in alcohol
and ether
Styrene Colorless, retractive, - - 88 deg 50 ppm(TWA) 3 Under review

(CgHg)

oily liquid

100 ppm(STEL)



B1-V

Table A-6 (continued)

36.7 mm Hg @ 30 deg 40 deg

Toluene Colorless liquid 100 ppm(TWA) 3 D
(Cyhg) With a benzol like odor 150 ppm(STEL) ‘
1,2,4-Trimethyl- ‘Liquid - 130 deg 25 ppm(THWA) 2 D
benzene '
Xylene - Clear liquid 6.72 mm Hg @ 21 deg 100 deg 100 ppm(TWA) 3 D
(CgHyp) ' _ 150 ppm(TWA)
Table A-6 (continued)
Ketones ‘Methylethylketone Colorless liquid 71.2 mm Hg @ 20 deg 22‘deg : 200 ppm(TWA) 3 D
‘ with an acetone-like : 300 ppm(STEL)
odor ‘
Aldehydes Formaldehyde Clear, water-white, 10 mm Hg @ 88 deg 122 deg 1 ppm(TWA) 3 . B1
(CHy0) very slightly acid ' 2 ppm(STEL)
gas or liquid with a
pungent odor
_ ~ Vapor Pressure Flash Point Threshold Limit Hazard EPA Carcinogen
tamly Compound Description (degrees C) (degrees F)  Value Rating (3)__ Class(®_

‘Radon/Radon Progeny Colorless, odorless, - ‘ : 91 deg - 3 Uhder review
(Rp) very dense inert gas
Caulk Compounds Carbitol Colorless liquid - ‘ 201 deg - 2 -
(CgHy403) with mild pleasant odor
Ethylene Glycol Colorless, sweet- 0.05 mm Hg @ 20 deg 232 deg 50 ppm(TWA) 3 -

(CoHg02)

Octene

tasting, hygroscopic
liquid

Colorless liquid




61—V

Table A-6 (continued)k

Combustion Benzo(A) Pyrene Yellow crystals, - - - 3 B2
Products (CoqHy2) insoluble in water,
. soluble in benzene,
toluene, and xylene
Carbon Monoxide Colorless, odorless - - - 3 -
(CO) .gas
-Carbon Dioxide Colorless, odorless - - 5,000 ppm(TWA) 1 -
(CO7) gas 30,000 ppm(STEL)
Environmental -— - - - D Under review
Tobacco Smoke
. «
_ Fibefs Asbestos - - - - 3 A
PCBs PCBs Range in consistency 7.75E-5 mm Hg 200 deg 0.001 mg/m3 for 3 B2
from heavy oily ' 10-hr day, 40 hr
liquids to waxy solids . week (NIOSH)
Vapor Pressure Flash Point Threshold Limit Hazard ) EPA Carcinogen
Family Compound Description (degrees C) (degrees F) Value Rating (a)____glggg(b)_________
0.5 to 1.0 mg/m3
for 8-hr day
(OSHA)
CFCs Freon 113 - - - - 1 -
Freon 11 - - -— - -3 -
Freon F-12 — - - - 1 -

() sax and Lewis Hazard Rating (see Table A-4)

(b) gpa Weight of Evidence Classification for Carcinogenicity (see Table A-5)



Table A-7

List of Candidate Energy Conservation Measures and Associated IAQ Impacts

Energy
nservati r
ing Envel

Install wall, ceiling, roof,
floor, foundation and slab
insulation

Reduce heat/cool loads from
infiltration by caulking
and weatherstripping

Install storm windows/doors

Enclose Toading docks with
shelters and seals

Install vestibules to reduce
infiltration/exfiltration

S¢a1 vertical shafts to
reduce in/exfiltration

Heating/Air Conditioni

Install automatic condenser
cleaning

Replace air-cooled condenser
with cooling tower

Install spot cooling

Install earth cooling tubes

RSP
Fibers

D+

I+

I+

nc

nc

nc

A-20

RSP
Particles

nc

I+
I+

I+

nc

nc

nc

nc nc
I+ I+
I- I+
I+ I+
I+ I+
I+ I+
D-. u
D+ nc
D+ nc
D+ nc

Combustion

— = : V

nc

I+

I+

nc

nc

nc

D+

D+

I+

I+

I+

I+

I+

D+

nc

nc

nc



Energy
nservati M r

Install roof spray systems

Install economizer (air-side)

Install warm-up cycle
controls/optimum start

Install automatic setback/
setup thermostats

Insulate ducts
V ilation

Install C0—contro1ied
ventilation

Install CO-controlled
covered parking
ventilation

Automatically reduce
“ventilation during
unoccupied periods

Reduce minimum outside air

Recirculate exhaust air
using activated carbon
filters

Install vortex hoods
for restaurants

-

RSP

Fiber

nc

D+

D+

nc
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Table A-7 (continued)

RSP
Particles

nc

nc

I-

Biogenic.

D+

nc

nc

Radon

nc

nc

I+

nc

nc

Combustion

__Gases =~ _VOCs

nc nc
u I-
u I-
u I+
nc D+
I- nc
D- nc
I+ , I+
u I+
I- I-
I- I-



Table A-7 (continued)

Energy \ RSP RSP s Combustion '
Conservation Measure - Fibers Particles = Biogenic Radon Gases : _VOCs
Employ’evaporative cooling nc nc D+ nc nc nc
of outdoor air ~
Employ desiccant ' ‘ u u o u u nc

dehumidification

Reduce energy consumption for nc » nc nc nc ' nc nc
fans by reducing air flow '

rates and resistance to

air flow . 7 o

Install high efficiency fans. u u - u - u u I-
with larger ductwork ' '

Instal dual sﬁeed fans u u u u , u I-
Inﬁtal1 attic ventilation nc . nc ~nc " nc nc I-
Install low leakage dampers BT u u u’ ‘ u ‘ I-
Install ceiling fans u u u 7 u u nc
Install oﬁtside air u ' u u S u nc

reset control

KEY D = direct effect
I = indirect effect
+ = increase pollutant levels
- = decrease pollutant levels
+ = either increase or decrease depending

on whether indoor or outdoor source
nc = no change
u = unsure
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Chlorinated Fluorocarbons

Greenhouse Effect

Recent scientific evidence suggests that chlorofluorocarbons may cause .
environmentally harmful long term effects. Chlorofluorocarbons are chemically
stable compounds of the halocarbon family, derived from common hydrocarbons
such as methane, ethane, and propane. Of all the halocarbons, which include
the hydrogenated chlorofluorocarbons and the hydrogenated fluorocarbons, the
chlorofluorocarbons are the most useful. They include most of the best
refrigerants used today. They also are among the best foaming agents for low-
density insulating materials, used in both buildings and appliances. About
one-third of the worldwide production of 2 billion pounds is manufactured by
the United States. ’ ' ‘ ‘

CFCs are persistent in the environment. Their life expectancy is about

100 years. Over time, individual CFC molecules are theorized to disperse into
the atmosphere, where they break down under ultraviolet (UV) bombardment.

When that happens, the halogen chlorine found in all CFCs causes ozone
destruction by disrupting normal atmospheric chemistry. One estimate is that
each free atom of chlorine helps destroy 100,000 atoms of ozone.

The ozone layer in the stratosphere normally forms a shield, protecting the
earth. This shield blocks harmful UV rays emitted by the sun from reaching
the earth. The release of CFCs in large amounts by man's activity may cause
ozone depletion. Ozone depletion allows increased amounts of UV radiation to
‘penetrate the earth's atmosphere. The increased UV radiation may cause
jncreased incidence of skin cancer in humans. EPA has predicted that each

1 percent decrease in the ozone will result in a 1 to 2 percent increase in
melanoma. Other effects that have been predicted include crop damage,
increases in cataracts, increased smog, increased degradation of man-made
materials, and a suspected cause in the decline of amphibian populations
worldwide.’

CFCs are also known as greenhouse gases, which, as they build up in the
earth's atmosphere, are suspected of contributing to an increase in the

. temperature of the earth, also known as global warming or the greenhouse
effect. CFCs and C02 are the most widely known of these compounds. They
absorb long-wave radiation, which normally escapes from the earth's
atmosphere, effectively warming the atmosphere and the earth.

Worldwide attention has focused on the effects of global warming, leading to
international treaties to phase out the chemicals. Most notable of these
agreements is the Montreal Protocol, which 56 nations signed. Signators
commit to reduce the production of CFCs, halon gases, carbon tetrachloride,
and methyl chloroform by 50 percent by 1998. The United Nations Environmental
Program sponsored a meeting in London in June 1990 that resulted in an
acceleration of the phaseout of more damaging CFCs and a more gradual phaseout
of less damaging HCFCs (see below). National and local legislation also has
flourished. ‘
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The Montreal Protocol calls for a Phased reduction in CFC production between
now and 1998. Two of the compounds being phased out are CFC-11 and CFC-12.
These compounds are widely used as blowing agents in the production of plastic
foam insulation and as a heat transfer compound in refrigerators and heat
pumps. =

Identifying possible substitute compounds for CFC refrigerants is just the
beginning of the process. In order to be considered a viable substitute, the -

" alternatives must be effective as a refrigerant, safe to use, and possible to

manufacture economically in commercial quantities. In addition, they must be
chemically stable at the temperatures and pressures to which they will be
exposed, and be compatible with lubricants used in refrigerant compressors.
Manufacturers may need to redesign equipment to accommodate the new product.
Testing of new products will be expensive and time consuming. Some toxicity
tests are run 5 .to 7 years before the new products are on the market.

A great deal of research to find acceptable CFC substitutes is underway.
Several alternatives in the developmental stages are outlined below.

Halocarbon compounds that are not fully halogenated contain hydrogen, have
shorter atmospheric lifetimes, contain less chlorine, and have less potential
to deplete the ozone layer. Halocarbons that contain hydrogen, fluorine and
chlorine, as well as carbon, are called HCFCs. A new refrigerant that may
prove useful as an alternative to CFC-11 is HCFC-123. One possible
application could be in centrifugal compressors. This type of equipment is
used in large commercial systems, including the air conditioning in high-rise
office buildings.

Halocarbons that contain only hydrogen, fluorine, and carbon are called HFCs.
‘Many HFCs are being investigated as possible refrigerants. A likely
substitute for CFC-12 is HFC-134a. This could be a possible substitute
refrigerant in automobile air conditioners as well as other uses.

Ammonia is widely used as a primary refrigerant in many large commercial and
industrial refrigeration applications. In Japan, ammonia refrigerants are
used in some energy efficient commercial buildings. Helium refrigerators,
long used in military and space applications, are now being adapted for
civilian use in trucks and homes. Rigid foam insulation in refrigerators may
‘ultimately be replaced by vacuum insulation, similar to that used in thermos
bottles. In automobiles, side vent windows, window glazings that slow solar
absorption, and new solar ventilation systems can reduce interior heating and
curb or eliminate the need for air conditioning, thus reducing CFC emissions.

There needs to be a renewed focus on containment and recycling of refrigerants
containing CFCs. Service and maintenance practices need to be changed and
better containment methods need to be established. Currently available
‘control technologies and stricter standards governing equipment operation and
maintenance could reduce CFC and halon emissions by approximately 90 percent.
Some states are in the process of implementing'recovery and recycling
regulations to prevent additional CFC emissions. EPA also is investigating
options to ensure that refrigerants are recycled.
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Table A-8 ' Global CFC Use, by Category,

1985
Share of
Use . Total
- - (percent)
Aerosols ) 25
Solvents 19
Air Conditioning ' 12
Flexible Foam ' 7
Other 10
Total 100

SOURCE: Daniel F. Kohler et al., Projections of
Consumption of Products Using Chlorofluorocarbons
in Developing Countries (Santa Monica, Calif.:
Rand Corporation, 1987).

Table A-9 Global CFC Use, by Region,

1986
» Share of
Region v Total
(percent)
- United States 29
Other Industrial Countriesl 41
Soviet Union, Eastern Bloc 14
Other Developing Countries 14
China and India 2

TEuropean Community accounts for more than half,
followed by Japan, Canada, Australia, and
others. v

SOURCE: "THE OZONE TREATY: A Triumph for All,"

Update from State, May/June 1988. .
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Table A-10 Use and Emissions Profiles of Commonly Used Chemicals, 1985

Tetrachloride

)

! Time it takes for 63 percent of the chemical to be washed out of the atmosphere.

2 Column does not total 100 due to rounding.

SOURCES: James K. Hammitt et al., "Future Emission Scenarios for Chemicals that May
Deplete Stratospheric Ozone,: Nature, December 24, 1987; U.S. Environmental Protection
Agency, Regulatory Impact Analysis: Protection of Stratospheric Ozone, Volume II,

Part I (Washington, DC, 1987); Douglas Cogan. Stones in a Glass House: CFCs and

Ozone depletion (Washington, DC, Investor Responsibility Research Center, 1988).

|

|

| , ‘ Annual Share of

| Atmospheric Growth Contribution
| Chemical Emissions Lifetime! Applications Rate to Depletion?
| . (thousand

| tons) (years) (percent) (percent)
| cFc-1n 238 76 Foams, Aerosols, 5 26

| Refrigeration :

| CcFc-12 412 139 Air Conditioning, 5 45

| / Refrigeration,

| Aerosols, Foams ,

| HCFC-22 72 22 Refrigeration, Foams 1 0

| CcrFc-113 138 92 Solvents 10 12

|

| Halon 1211 3 ' 12 Fire Extinguishers 23 1

| Halon 1301 3 101 Fire Extinguishers n.a. 4

|  Methyl 474 8 Solvents 7 5

| Chloroform :

| Carbon 66 67 Solvents 1 .8

I

|

l

|

|

|

l

I

|

|
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Proposed Legislation

Comprehensive indoor air quality legislation is now before the U.S. Senate
(S. 455) and the House of Representatives (H.R. 1066).

In addition, S. 792, the Indoor Radon Abatement Reauthorization Act of 1991,
directs the Environmental Protection Agency to undertake the following
provisions: : ’

Priority radon areas: By January 1992, EPA must designate as priority radon
areas those areas where there is a reasonable likelihood that the average
radon level will exceed the national average level by more than a de minimis
amount. ‘

Citizen's guide: The citizen's guide will list priority radon areas, state
the average national ambient outdoor radon level, and establish a target
action point that is as close to the national ambient outdoor level as it is
possible for a single family home to achieve using available and affordable
mitigation practices. .

Model construction standards: EPA must publish final radon control standards
for homes by 1992 and for multiunit residences and schools by 1994. In order
to be approved for Federal mortgage assistance, such as FHA, VA, or Farmer's
Home Administration loans, residential dwellings in radon priority areas must
meet the new construction standards.

Technical assistance: 'The technical assistance program will be expanded to
include assistance for activities such as assessing and mitigating radon in
public water supplies and providing radon information to renters. '

Proficiency testigg: "EPA must impose charges on those who apply for
proficiency ratings.

Grant assistance: Eligible activities for grant assistance from EPA will be
expanded to include (among others) activities related to radon in water and
outreach to licensed child care facilities in priority radon areas.

Radon in schools: One year after enactment, EPA must publish guidelines on
testing and remediating radon in schools. All school buildings in a priority
radon area will be required to test for radon, and test results will be made
available to the public. ‘

Regional Radon Training Centers: Regional training centers will be authorized
to train building code officials, contractors, and others on the model
construction standards. ' ‘

Federal buildings: EPA must submit a plan to Congress describing activities
to assess and mitigate radon in Federal buildings. Federal agencies
responsible for Federal buildings must assure that all schools and residences
are tested by January 1996 and that all other Federal buildings are tested by
January 1998.
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Radon information: Within 6 months of enactment, EPA must publish a
radon information document to be given by mortgage lenders to all those
who apply for mortgage loans. :

Mandatory Radon Proficiency Program: All persons offering radon
measurement devices or measurement or mitigation services will have to
complete EPA's radon proficiency program.

‘Medical coimmunity outreach: EPA and the Department of Health and Human
Resources (HHS) must develop and implement an outreach program to provide
radon information to the medical community.

Federal housing: Any new Federal building or any school constructed with
Federal financial assistance in a radon priority area must comply with
the model construction standards. HUD, in cooperation with EPA, must
disseminate radon information in priority areas to those in public
housing, assisted Indian housing, and housing funded by HUD housing
assistance. Additionally, any single or multifamily home owned by the
Federal government in a radon priority area must be tested for radon
before a sales contract to sell the home is signed. The results of such
testing must be made available to potential buyers. » '

National radon education efforts: EPA is authorized to establish a
national educational campaign to increase public awareness about radon
health risks. :

Radon _in work places: EPA must conduct a study to determine the extent

of radon contamination in the nation's work places. Selected high-risk

work places will be chosen for diagnostic and remedial efforts to reduce
exposure. '

Enforcement: EPA may assess civil penalties up to $25,000 for violation
of the act. '

Radon bills have also been introduced in the House. H.R. 1795 is
intended to ensure that amounts paid for home improvements to mitigate
radon gas qualify for the tax deduction. H.R. 1693, the National Radon
~in Schools Testing Act of 1991, amends the Toxic Substances Control Act
and requires local education agencies to submit radon test results to the
governor, who must submit a report to the EPA. ‘Provisions similar to

S. 792 have also been introduced. :
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Regulatory/Agency Actions

Consumer Product Safety Commission

In May 1991, the Consumer Product Safety Commission (CPSC) submitted a
report to Congress outlining the agency's strategies and plans for
identifying and remedying indoor air quality hazards associated with
consumer products. The report, required by the Conéumer Product Safety
Act, addresses CPSC's activities and accomplishments on issues of:

carbon monoxide emissions from fuel-fired heating and cooling equipment;
nitrogen dioxide emissions from kerosene heaters, unvented gas space
heaters, and gas stoves; benzene from paint removers; trichlorethylene, a
widely used solvent in consumer products; glycol ethers in household
cleaning products; volatile organic compounds from paints, cleansers, and
various consumer products; methylene chloride in paint strippers;
biological pollutants in household humidifiers; formaldehyde released
from particle board, durable press fabrics, and glues; asbestos from
insulation; and lead from lead-containing paint. Current CPSC goals
~include reducing carbon monoxide deaths from non-fire-related causes by
at least 50 percent over the next 5 years; reducing childhood respiratory
illnesses associated with exposure to nitrogen dioxide, biological
pollutants, and particulates; and stimulating industry development of air
cleaning systems that eliminate known pollutants from indoor air.
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Table A-11
- Federal Nonattainment Areas
in Study Area

S0, NO;  NOp co PMjg O3 TSP

- 1DAHO

Boise & portion of : X b 4
Ada County ) ' ‘
City of Pinehurst o X
City of Pocatello X
Bonner County ‘ X
(Sandpoint) ‘
Kootenai County - x
(Coeur d'Alene)

OREGON

Medford-Ashland
Grants Pass
Eugene-Springfield
Klamath Falls
LaGrande
Oakridge

- Portland/Vancouver
Salem
Jackson County
Josephine County
Lane County

MoK XM XM

EE

WASHINGTON

A portion of Seattle ' X
A portion of Spokane X
County A

A portion of Tacoma ' ' X
A portion of Yakima ! X
County _
City of Kent ‘ | ox
Cities of Olympia, - x
Tumwater, and Lacey :
Wallula . x
Benton County , B X
(Kennewick) ' \ A
Clark County ‘ x X
Seattle-Tacoma CMSA ‘
Yakima County ' x

]
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Table A-11 (continued)
Federal Nonattainment Areas
in Study Area

S0, NOp N0, co PMg 03 TSP

ARIZONA

“Ajo X X
Douglas ’ X p4
Hayden ' X X
Joseph City x
Miami | = X
Paul Spur x
Phoenix X
Tucson : ' X X
San Manuel X

Morenci X X
Rest of State ‘ , . X
Maricopa. ] D < X
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Table A-11 (continued)
Federal Nonattainment Areas
in Study Area

S0Op NO; NO, - CO PMjg O3 TSP Ozone

CALIFORNIA

North Central Coast Air Basin
South Central Coast Air Basin
San Diego Air Basin _
South Coast Air Basin 1 x
San Joaquin Valley
Sacramento Valley Air Basin
Southeast Dessert Air Basin
San Francisco Bay Area Air Basin b4
Mountain Counties Air Basin R ) , X
Lake Tahoe Air Basin x

VEIVEIVIEY
TR
VEEEVIIVIEVIY

b
LI

COLORADO

Fort Collins & Greeley
Denver Urbanized Area
Boulder Urbanized Area
Colorado Springs 3-C

- Grand Junction Urbanized

R

NEVADA

Las Vegas Valley ‘ { X
Carson Desert
Winnemucca Segment
Lower Reese Valley
Gabbs Valley
Fernley Area
Truckee Meadows ' x
Mason Valley
Steptoe Valley Central X
Clovers Area o _
Lake Tahoe Basin , X

EE I

b
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UTAH

Ogden (new)

Provo ‘

Salt Lake City (temp suspd)
Utah County

Salt Lake County

Tooele County (elevated)

Table A-11 (continued)
Federal Nonattainment Areas
in Study Area

509 NOy NOo

- €0 PMpo

03

TSP Ozone

"

MONTANA

Billings

Great Falls (temp suspd)
Missoula

Butte

Columbia Falls

Kalispell

Libby

Thompson Falls (new)
Lame Deer (TIP)

Polson (TIP)

Ronan (TIP)

East Helena (new) [lead]
Lewis & Clark County
Yellowstone County

"

I

WYOMING

‘Sheridan
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SECTION 3

Wildlife/Threatened and Endangered Species, State Listings
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A.4 VWildlife

Estimates of wildlife deaths resulting from exposure to SOx and TSP are shown
in Figures A-3 through A-10. Appendix F, Section 7 details the estimates of
wildlife effects for BPA's Resource Programs. o
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Figure A-3

Regional Elk Mortality due to SOx Emissions
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Figure A-4

Regional Ground Squirrel Mortality due to SOx Emissions
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Figure A-5

Regibnal Mink Mortality due to SOx Emissions
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Figure A-6

Regional Beaver Mortality due to SOx Emissions
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Figure A-7
. Regional Elk Mortality due to TSP Emissions
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Figure A-9
Regional Mink Mortality due to TSP Emissions
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Regional Beaver Mortality due to TSP Emissions
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United States Department of the Interior amemica m—
- ' : [ ]
‘ FISH AND WILDLIFE SERVICE ' -ﬁ—__—-.'.'..
FISH AND WILDLIFE ENHANCEMENT
IN REPLY REFER TO: ‘ FEDERAL BUILDING, US COURTHOUSE
‘ 301 S PARK

P 0 BOX 10023
HELENA MT 59626

M.03 (I) \ November 15, 1991

Ms. Katherine S. Pierce
Bonneville Power Administration
P.0. Box 3621

Portland, OR 97208-3621

Dear Ms. Pierce,

This is in response to your letter of October 9, 1991 regarding Bonneville’s
preparation of a Resource Programs Environmental Impact Statement. Your
letter was received by the Montana-Wyoming Field Office on October 11, 1991.

In accordance with Section 7(c) of the Endangered Species Act of 1973, as
amended (ESA), we have determined that the following listed, proposed and
category 1 candidate threatened or endangered (T/E) species may be present in
the project area. ‘

’ ‘Listed Species  Expected Occurrence

Grizzly bear (Ursus arctos horribilis) resident
Bald eagle (Haliaeetus leucocephalus) resident, migrant, wintering

Peregrine falcon (Falco peregrinus) migrant

Gray wolf (Canis lupus) , resident and transient

Black-footed ferret (Mustela nigripes) potential resident of prairie dog
towns ‘

Proposed Species

None

Category 1 Candidate Species
None

Section 7(c) of ESA requires that Federal agencies proposing major
construction activities complete a biological assessment to determine the
effects of the proposed actions on listed and proposed species and use the
biological assessment to determine whether formal consultation is required. A
major construction activity is defined as "a construction project (or other
undertaking having similar physical impacts) which is a major Federal action
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significantly affecting the quality of the human environment as referred to in
the National Environmental Policy Act" (50 CFR Part 402). If a biological
assessment is not required (i.e. all other actions), the Federal agency is
still required to review their proposed activities to determine whether 1listed
species may be affected. If such a determination is made, formal consultation
with the Fish and Wildlife Service (Service) is required.

For those actions wherein a biological assessment is required, it should be
completed within 180 days of jnitiation, but can be extended by mutual
agreement between the Federal agency or its designated non-Federal
representative and the Service. If the assessment is not initiated within 90
days, the list of T/E species should be verified with the Service prior to

. jnitiation of the assessment. The biological assessment may be undertaken as
part of the Federal agency’s compliance of Section 102 of the National
Environment Policy Act (NEPA) and incorporated into the NEPA documents. We
recommend that biological assessments include the following: ,

1. A description of the project, |
2. A description of the specific area that may be affected by the action,

3. The current status, habitat use, and behavior of T/E species in the
project area,

4. Discussion of the methods used to determine the information in Item 3,
5. An analysis of the affects of the action on Tisted species and proposed
species and their habitats, including an analysis of any cumulative
- effects,

6. Coordination/mitigation measures that will reduce/eliminate adverse
impacts to T/E species,

7. The expected status of T/E species in the future (short‘and long term)
during and after project completion, '

8. A determination of "is likely to adversely affect" or "is not likely to
adversely affect" for listed species,

9. ‘A determination of "is likely to jeopardize" or "is not likely to
jeopardize" for proposed species.

10. Citation of literature and personal contacts used in developing the
assessment. ~ ‘
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If it is determined that the proposed program or project "is likely to
adversely affect" any listed species, formal consultation should be initiated
with this office. If it is concluded that the project "is not likely to
adversely affect" listed species, we should be asked to review the assessment
and concur with the determination of no adverse effect.

Pursuant to Sect1on 7(a) (4) of ESA, if it is determined that any proposed
species may be jeopardized, the Federal agency should initiate a conference
with us to discuss conservation measures for those species. Although
‘candidate species have no legal status and are accorded no protection under
ESA, they are included here to alert your agency of potential proposals or
.11st1ngs

A Federal agency may designate a non-Federal representative to conduct
informal consultation or prepare biological assessments. However, the
ultimate responsibility for Section 7 compliance remains with the Federal
agency and written notice should be provided to the Service upon such a
designation. We recommend that Federal agencies provide their non-Federal
representatives with proper guidance and oversight during preparation of
biological assessments and evaluation of potential impacts to listed species.

Section 7(d) of ESA requires that the Federal agency and permit/license
applicant shall not make any irreversible or irretrievable commitment of
resources which would preclude the formulation of reasonable and prudent
alternatlves until consultation on listed species is completed.
Please contact us by mail ‘at the above-referenced letterhead address or call
Larry Lockard at (406) 755-7870 if we can be of further assistance. Your
interest and cooperation in meeting our joint responsibilities under the
Endangered Species Act are appreciated.

Sincerely

G

Dale R. Harms
State Supervisor
| Montana State Office
LLL/ndg
PIERCE.LTR

cc: Kalispell Suboffice.
"TAKE PRIDE IN AMERICA"
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Portland Field Station v
2600 S.E. 98th Avenue, Suite 100
Portland, Oregon 97266

November 7, 1991

Ref: 1-7-92-SP-4

Ms. Katherine S. Pierce ;
Bonneville Power Administration
P.O. Box 3621

Portland, Oregon 97208-3621

RE: Resource Programs Environmental
Impact Statement

Dear Ms. Pierce:

This response regards your letter, dated October 9, 1991, which was received
by us on October 10, 1991. The Portland Field Station handles Section 7
consultation requests for Oregon only. We have attached a list (Attachment A)
of endangered and threatened species that may be present within Oregon under
consideration in your Resource Programs Environmental Impact Statement. The
1ist fulfills the requirement of the Fish and Wildlife Service under Section
7(c) of the Endangered Species Act of 1973, as amended (16 USC 1531 et.seq.)
for Oregon. Your requirements under the Act are outlined in Attachment B.
“Should your biological assessment determine that a listed species is likely to
be adversely affected by the project, the Bonneville Power Administration
(BPA) should request formal Section 7 consultation through this office. Even
if your biological assessment shows a "no effect" or "beneficial effect"”
situation, we would appreciate receiving a copy for our information.

Attachment A includes a list of candidate species presently under review by
this Service. Candidate species have no protection under the Endangered
Species Act but are included for your consideration as it is possible
candidates could become formal proposals and be listed prior to project
completion. If you determine your project may affect candidate species, you
are not required to perform a biological assessment or to consult with the
Fish and Wildlife Service. However, if early evaluation of your project
indicates that it is likely to adversely impact a candidate species, you may
wish to request technical assistance from this office. '
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Your interest in endangered species is appreciated. If you have any
additional questions regarding your responsibilities under the Act, please
contact Laura Todd at our office, phone (503) 231-6179 or FTS 429-6179. All
correspondence should include the above referenced case number.

Sincerely,

) e

Russell D. Peterson
Field Supervisor

Attachments
LT4:792SP4.LTR
cc: PFO-ES
BFO-SE
ODFW (Nongame)
ONHP
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ATTACHMENT A

. LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND
CANDIDATE SPECIES THAT MAY OCCUR IN OREGON IN THE AREA OF THE PROPOSED
RESOURCE PROGRAMS ENVIRONMENTAL IMPACT STATEMENT

1-7-92-SP-4

LISTEDy AND CANDIDATE ANIHALy SPECIES

Name

SUMMER BASIN TUI CHUB
TRICOLORED BLACKBIRD
WHITE-FOOTED VOLE

MARBLED MURRELET
FERRUGINUUS HAWK

GOOSE LAKE SUCKER

JENNY CREEK SUCKER
KLAMATH LARGESCALE SUCKER
SAGE GROUSE

WESTERN SAGE GROUSE

SNOWY PLOVER

WESTERN SNOWY PLOVER
MOUNTAIN PLOVER

WESTERN POND TURTLE
WESTERN YELLOW-BILLED CUCKOO
MALHEUR MOTTLED SCULPIN
SLENDER SCULPIN

FULVOUS WHISTLING-DUCK
SPOTTED BAT

LYNX

ALVORD CHUB

SHELDON TUI CHLB

OREGON LAKES TUI CHUB
CATLOW TUI CHLB

WOLVERINE

LONG-BILLED CURLEW
WHITEHORSE CUTTHROAT TROUT
INLAND REDBAND TROUT
GOOSE LAKE REDBAND TRCUT
OREGON CHUB

CALIFORNIA BIGHORN
TOWNSEND'S BIG-EARED BAT

TOWNSEND'S WESTERN BIG-EARED BAT

WHITE-FACED IBIS

DEL NORTE SALAMANDER

LARCH MOUNTAIN SALAMANDER
SISKIYOU MOUNTAINS SALAMANDER
BULL TROUT

PREBLE'S SHREW

VAGRANT SHREW

PISTOL. RIVER POCKET GOPHER
GOLND BEACH POCKET GOPHER

GILA BICOLOR SSP 13
AGELAIUS TRICOLOR
ARBORIMUS ALBIPES
BRACHYRAMPHUS MARMORATUS
BUTEO REGALIS

- CATOSTOMUS OCCIDENTALIS LACUSA\SERI\LS

CATOSTOMUS RIMICULUS SSP 1
CATOSTOMUS SNYDERI '
CENTROCERCUS UROPHASIANLUS
CENTROCERCUS UROPHASIANUS PHAIOS
CHARADRIUS ALEXANDRINUS
CHARADRIUS ALEXANDRINUS NIVOSUS
CHARADRIUS MONTANLS

CLEMMYS MARMORATA

COCCYZUS AMERICANUS OCCIDEVTALIS
COTTUS BAIRDI SSP 'l

COTTUS TENUIS

DENDROCYGNA BICOLOR

EUDERMA MACULATUM

FELIS LYNX

GILA ALVORDENSIS

GILA BICOLOR EURYSOMA

GILA BICOLOR OREGONENSIS

GILA BICOLOR SSP 2

GULO GLLO

NUMENIUS AMERICANUS
ONCORHYNCHUS CLARKI SSP 1
ONCORHYNCHUS MYKISS GIBBSI
ONCORHYNCHUS MYKISS SSP 1
OREGONICHTHYS CRAMERI

OVIS CANADENSIS CALIFORNIANA
PLECOTUS TOWNSENDII

PLECOTUS TOWNSENDII TOWNSENDII
PLEGADIS CHIHI

PLETHODON 'ELONGATUS

PLETHODON LARSELLI

PLETHODON STORMI

SALVELINUS CONFLUENTUS

SOREX PREBLEI

SOREX VAGRANS

THOMOMYS BOTTAE DETUMIDLS
THOMOMYS MAZAMA HFILERI
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ATTACHMENT A

Name Category
COLUMBIAN SHARP-TAILED GROUSE TYMPANUCHUS PHASIANELLUS COLUMBIANUS c2
BLACK RIGHT WHALE ’ BALAENA GLACIALIS ' LE*
SET WHALE BALAENOPTERA BOREALIS LE*
BLUE WHALE BALAENOPTERA MUSCULLS LE%*
FIN WHALE BALAENOPTERA PHYSALUS . LE#
ALEUTIAN CANADA GOOSE BRANTA CANADENSIS LEGCOPAREIA LE
SHORTNOSE SUCKER CHASMISTES BREVIROSTRIS LE
LOST RIVER SUCKER DELTISTES LUXATUS LE
LEATHERBACK TURTLE DERMOCHELYS CORIACEA LE %
SHORT-TAILED ALBATROSS DIOMEDEA ALBATRUS LE
GRAY WHALE ESCHRICHTIUS ROBUSTUS LE #
PEREGRINE FALCON v FALCO PEREGRINUS LE
AMERICAN PEREGRINE FALCON FALCO PEREGRINUS ANATUM LE
PEALE'S PEREGRINE FALCON FALCO PEREGRINUS PEALEI LE
BORAX LAKE CHUB GILA BORAXOBIUS LE
CALIFORNIA CONDOR GYMNOGYPS CALIFORNIANUS LE
HUMPBACK WHALE MEGAPTERA NOVAEANGLIAE : LE¥
COLUMBIAN WHITE-TAILED DEER ODOCOILEUS VIRGINIANUS LEUCURUS LE
BROWN PELICAN PELECANUS OCCIDENTALIS LE
SPERM WHALE PHYSETER MACROCEPHALUS LE#*
LEAST TERN STERNA ANTILLARUM LE
GRAY WOLF CANIS LUPUS LELT
LOGGERHEAD SEA TURTLE CARETTA CARETTA LT#
WARNER SUCKER CATOSTOMUS WARNERENSIS LT
GREEN SEA TURTLE CHELONIA MYDAS LT
SOUTHERN SEA OTTER ENHYDRA LUTRIS NEREIS LT
HUTTON SPRING TUI CHUB GILA BICOLOR SSP 1 LT
BALD EAGLE ' HALIAEETUS LEUCOCEPHALUS LT
PACIFIC RIDLEY SEA TURTLE LEPIDOCHELYS OLIVACEA LT %
FOSKETT SPRING SPECKLED DACE RHINICHTHYS OSCULUS SSP 3 LT

’ STRIX OCCIDENTALIS LT

SPOTTED OWL

'
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ATTACHMENT A

Listedl/ and Candidate Planti/ Species

Name ‘ o ‘ Category
MALHEUR VALLEY FIDDLENECK . AMSINCKIA CARINATA cl1
NORTHERN WORMWOOD ARTEMISIA CAMPESTRIS VAR WORMSKIOLD Cl
APPLEGATE'S MILK-VETCH ASTRAGALUS APPLEGATEI c1
PUMICE GRAPE-FERN BOTRYCHIUM PUMICOLA , c1
‘GOLDEN INDIAN-PAINTBRUSH CASTILLEJA LEVISECTA c1
WILLAMETTE VALLEY DAISY ERIGERON DECUMBENS SSP DECUMBENS cl
GOLDEN BUCKWHEAT ERIOGONUM CHRYSOPS c1
CRONQUIST'S STICKSEED HACKELIA CRONQUISTII cl
SNAKE RIVER GOLDENWEED HAPLOPAPPUS RADIATUS : cl
LARGE-FLOWERED RUSH-LILY HASTINGSIA BRACTEOSA = - cl
HOWELLIA HOWELLIA AQUATILIS c1
WESTERN LILY "LILIUM OCCIDENTALE c1.
DWARF WOOLY MEADOW-FOAM LIMNANTHES FLOCCOSA SSP PUMILA c1
AGATE DESERT LOMATIUM ~ LOMATIUM COOKII , cl
RED-FRUITED LOMATIUM LOMATIUM ERYTHROCARPUM : c1
GREENMAN'S LOMATIUM  LOMATIUM GREENMANII . c1
 COLONIAL LUINA LUINA SERPENTINA : c1
MT. ASHLAND LUPINE . LUPINUS ARIDUS SSP ASHLANDENSIS cl
WOLF'S EVENING-PRIMROSE OENOTHERA WOLFII ©oocl
ROUGH POPCORN FLOWER PLAGIOBOTHRYS HIRTUS cl
'OREGON SEMAPHORE GRASS ‘ PLEUROPOGON OREGONUS ’ cl1
DALLES MT. BUTTERCUP } ' RANUNCULUS RECONDITUS - cl
ERTTER'S SENECIO ' SENECIO ERTTERAE ‘ el
NELSON'S SIDALCEA SIDALCEA NELSONIANA c1
HOWELL'S SPECTACULAR THELYPODY THELYPODIUM HOWELLII SSP SPECTABILI Cl
PINK SANDVERBENA ABRONIA UMBELLATA SSP BREVIFLORA c2
HENDERSON'S BENTGRASS AGROSTIS MICROPHYLLA VAR HENDERSONI C2
AROMATIC ANTENNARIA ANTENNARIA AROMATICA c2
KOEHLER'S ROCKCRESS ARABIS KOEHLERI VAR KOEHLERI c2
PRESTON PEAK ROCK CRESS ARABIS SERPENTINICOLA c2
CRATER LAKE ROCKCRESS ARABIS SUFFRUTESCENS VAR HORIZONTAL C2
ESTES' ARTEMISIA ' ARTEMISIA LUDOVICIANA SSP ESTESII  C2
WHITE-TOPPED ASTER  ASTER CURTUS c2
GORMAN'S ASTER ASTER GORMANII ‘ c2
WAYSIDE ASTER ‘ ASTER VIALIS c2
LAURENCE'S MILK-VETCH ASTRAGALUS COLLINUS VAR LAURENTII  C2
SOUTH JOHN DAY MILK-VETCH . ASTRAGALUS DIAPHANUS VAR DIURNUS  C2
MULFORD'S MILK-VETCH ASTRAGALUS MULFORDIAE c2
PECK'S MILK-VETCH ASTRAGALUS PECKII c2
WEAK MILK-VETCH - ASTRAGALUS SOLITARIUS c2
STERILE MILK-VETCH ASTRAGALUS STERILIS c2
BASTARD KENTROPHYTA : ASTRAGALUS TEGETARIOIDES c2
TYGH VALLEY MILK-VETCH ASTRAGALUS TYGHENSIS c2
BENSONIA BENSONIELLA OREGONA - c2
UPWARD-LOBED MOONWORT BOTRYCHIUM ASCENDENS c2
CRENULATE GRAPE-FERN T BOTRYCHIUM CRENULATUM c2
STALKED MOONWORT BOTRYCHIUM PEDUNCULOSUM c2
THURBER'S REED GRASS CALAMAGROSTIS CRASSIGLUMIS c2
COX'S MARIPOSA LILY - GALOCHORTUS COXTT a2

GREENE'S MARIPOSA LILY CALOCHORTUS GREENEI c2

A-47



- 'Name

HOWELL'S MARIPOSA LILY
PECK'S MARIPOSA-LILY
UMPQUA MARIPOSA-LILY
HOWELL CAMASSIA

PURPLE TOOTHWORT

SADDLE MT. BITTERCRESS
GREEN-TINGED PAINTBRUSH
STEENS MT. PAINTBRUSH
MT. MAZAMA COLLOMIA
BARREN VALLEY COLLOMIA
SALT-MARSH .BIRD'S—-BEAK
COLD-WATER CORYDALIS
WHITE ROCK LARKSPUR

" PEACOCK LARKSPUR
HOWELL'S DAISY

CROSBY'S BUCKWHEAT
CUSICK'S ERIGONUM

COAST RANGE FAWN-LILY
UMPQUA SWERTIA '
TALUS FRITILLARY
GENTNER'S FRITILLARIA
ELEGANT GENTIAN

BOGGS LAKE HEDGE-HYSSOP
HENDERSON'S HORKELIA
GRIMY IVESIA

SHELLY'S IVESIA

DAVIS' PEPPERGRASS
HAZEL'S PRICKLY-PHLOX
PURDY'S LEWISIA
BELLINGER'S MEADOW-FOAM
BIG-FLOWERED WOOLY MEADOWFOAM
SMOOTH DESERT PARSLEY
SUKSDORF'S LOMATIUM
BIDDLE'S LUPINE
.CUSICK'S LUPINE
KINCAID'S LUPINE

SMOOTH MENTZELIA
.PACKARD'S MENTZELIA
HOWELL'S MICROSERIS
BANK MONKEYFLOWER
MEMBRANE-LEAVED MONKEYFLOWER
STALK-LEAVED MONKEYFLOWER
PYGMY MONKEYFLOWER
WASHINGTON MONKEYFLOWER
HOWELL'S MONTIA

SESSILE MOUSETAIL -
BARRETT'S PENSTEMON
BLUE~LEAVED PENSTEMON
PECK'S PENSTEMON
RED-ROOT YAMPAH

STLVERY PHACELTA

CALOCHORTUS HOWELLII

"CALOCHORTLUS LONGEBARBATUS VAR PECRI

CALOCHORTUS UMPQUAENSIS
CAMASSIA HOWELLIT

- CARDAMINE GEMMATA

CARDAMINE PATTERSONII
CASTILLEJA CHLOROTTICA

CASTILLEJA PILOSA VAR STEENENSIS

COLLOMIA MAZAMA
COLLOMIA RENACTA

"CORDYLANTHUS MARITIMUS SSP PALUSTRI

CORYDALIS AQUAE-GELIDAE
DELPHINIUM LEUCOPHAEUM
DELPHINIUM PAVONACEUM
ERIGERON HOWELLII
ERIOGONUM CROSBYAE
ERTIOGONUM .CUSICKII
ERYTHRONIUM ELEGANS
FRASERA UMPQUAENSIS
FRITILLARIA FALCATA
FRITILLARIA GENTNERI
GENTIANA SETIGERA
GRATIOLA HETEROSEPALA
HORKELIA HENDERSONII

- IVESIA RHYPARA VAR RHYPARA

IVESIA RHYPARA VAR SHELLYI
LEPIDIUM DAVISII

ATTACHMENT A

Category
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LEPTODACTYLON PUNGENS SSP HAZELIAE C2

LEWISIA COTYLEDON VAR PURDYI

c2

LIMNANTHES FLOCCOSA SSP BELLINGERIA C2
LIMNANTHES FLOCCOSA SSP GRANDIFLORA C2

LOMATIUM LAEVIGATUM c2
LOMATIUM SUKSDORFII c2
LUPINUS BIDDLEI c2
LUPINUS CUSICKII c2
LUPINUS SULPHUREUS VAR KINCAIDII c2
MENTZELIA MOLLIS c2
MENTZELIA PACKARDIAE c2
MICROSERIS HOWELLII c2
MIMULUS CLIVICOLA -~ €2
MIMULUS HYMENOPHYLLUS c2
MIMULUS PATULUS c2
MIMULUS PYGMAEUS c2
MIMULUS WASHINGTONENSIS VAR WASHING C2
MONTIA HOWELLII c2
MYOSURUS MINIMUS VAR SESSILIFLORUS C2
PENSTEMON BARRETTIAE c2
PENSTEMON GLAUCINUS c2
PENSTEMON PECKII c2
PERIDERIDIA ERYTHRORHIZA c2

PHACELTA ARGENTEA
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ATTACHMENT A

Name Category
A POPCORNFLOWER PLAGIOBOTHRY5 LAMPROCARPUS c2
SOUTHERN OREGON BUTTERCUP RANUNCULUS AUSTRO-OREGANLUS c2
COLUMBIA CRESS RORIPPA COLUMBIAE cz2
SADDLE MT. SAXIFRAGE SAXIFRAGA HITCHCOCKIANA c2
ROGLE RIVER STONECROP SEDUM MORANII c2
APPLEGATE STONECROP SEDUM OBLANCEOLATUM c2
: SEDUM RADIATEM SSP DEPAUPERATUM c2
WESTERN SENECTO SENECIO HESPERIUS c2
BRISTLY SIDALCEA SIDALCEA SETOSA SSP SETOSA c2
CASCADE HEAD CATCHFLY SILENE DOUGLASII VAR ORARIA c2
SPALDING'S CAMPION SILENE SPALDINGII c2
PALE BLUE-EYED GRASS SISYRINCHIUM SARMENTOSUM Cc2
WESTERN NECKLACE SOPHORA LEACHIANA c2
OREGON SULLIVANTIA SULLIVANTIA OREGANA - c2
HOWELL'S TAUSCHIA TAUSCHIA HOWELLII Cc2
ARROW-LEAF THELYPODY THELYPODIUM EUCOSMUM Cc2
LEIBERG'S CLOVER TRIFOLIUM LEIBERGII C2
OWYHEE CLOVER TRIFOLIUM OWYHEENSE Cc2
SEXTON MT. MARIPOSA-LILY CALOCHORTUS INDECORUS - Cc2*

CORAL SEEDED ALLOCARYA

PLAGIOBOTHRYS FIGURATUS VAR CORALLI c2*

RED MT. ROCKCRESS ARABIS MCDONALDIANA LE
BRADSHAW'S LOMATIUM LOMATIUM BRADSHAWII LE
MACFARLANE'S FOUR-O'CLOCK MIRABILIS MACFARLANEI LE

STEPHANOMERIA MALHEURENSIS - LE

MALHEUR WIRE-LETTUCE

LE - Endangered

It - Threatened

€1 - Category 1: Taxa for which the Fish and

support a proposal to list as endangered or threateped. :

Wildlife Service has sufficient biological inforsation to

(2 - Category 9. Yaza for which existing information indicates may warrant listing, bat fo: which

S

Lew

substantial biological information to sqpport a proposed tulg is lacking. . s

Consultation with National Marime Fishefies Service required. |

U. S. Department of Interior, Fish and wildlife Service, April 15, 1990, Endangered and Threatened
Wildlife and Plants, 50 CFR 17.11 and 17.12. , )

Tederal Register Vol. 55, No. 123, June 26, 1990 Final Rule-Northern Spotted Owl

Pederal Register Vol. 54, No. 4, Japuary 6, 1989 Notice of Review-Animals
Federal Register Vol. 55, No. 38, February 21, 1990 Notice of Review-Plants

,
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ATTACHMENT B

FEDERAL AGENCIES RESPONSIBILITIES UNDER SECTIONS 7(a) and (c)
OF THE ENDANGERED SPECIES ACT

N

SECTION 7(a) - Consultation/Conference
"Requires: 1) Federal agencies to utilize their authorxtxes to carry out

programs to conserve endangered and threatened species:
2) Consultation with FWS when a Federal action may affect a

‘listed endangered or threatened species to insure that any action authorized,
funded or carried out by a Federal agency is not likely to jeopardize the
continued existence of listed species or result in the destruction or adverse
modification of Critical Habitat. The process is initiated by the Federal
agency after they have determined if their action may affect (adversely or
beneficially) a listed species; and

3) Conference with FWS when a Federal action is likely to
jeopardize the continued existence of a proposed species or result in
destruction or adverse modification of proposed Critical Habitat.
SECTION 7(c) - Biological Assessment for Major Construction Projects 1/
Requires Federal agencies or their designees to prepare a Biological Assessment
(BA) for construction projects only. The purpose of the BA is to identify any
proposed and/or listed species which are/is likely to be affected by a construc-
tion project. The process is initiated by a Federal agency in requesting a list
of proposed and listed threatened and endangered species (list attached). The BA
should be completed within 180 days after its initiation (or within such a time
period as is mutually agreeable). If the BA is not initiated within 90 days of
receipt of the species list, the accuracy of the species list should be informaliy
verified with our Service. No irreversible commitment of resources is to be made
during the BA process which would foreclose reasonable and prudent alternatives to
protect endangered species. Planning, design,»and administrative actions may be
taken: however. no construction may begin.

To complete the BA, your agency or its designee should: (1) conduct an on-
site inspection of the area to be affected by the proposal which may include a
detailed survey of the area to determine if the species is present and whether
suitable habitat exists for either expanding the existing population or for poten-
tial reintroduction of the species: (2) review literature and scientific data to
determine species distribution, habitat needs. and other biological requirements;
(3) interview experts including these. within FWS, National Marine Fisheries
Service, State conservation departments, universities, and others who may have.
data not yet published in scientific literature: (4) review and analyze the
effects of the proposal on the species in terms of individuals and populations.
including consideration of cumulative effects of the proposal on the species and
its habitat: (5) analyze alternative actions that may provide conservation
measures and (6) prepare a report documenting the results, including a discussion
of study methods used, any problems encountered. and other relevant information.
The BA should conclude whether or not a listed or proposed species will be
affected. Upon completion, the report should be forwarded to our Portland Office.

Ma construct cn aroect (or other uraertak~—g hraving simiiar ohysical impacts! whict ‘s a major
Federa‘ action s10n151~ant‘v affectvng the ouality of the human environment as referred to in NEPA
(42 U S C. 4332. {2'c). On p~ojects othe- than construction it is suggested that a biological
evaluataon similar to the bwo1og1cal assessment be undertaken to conserve species 1nf|uencod by the
Endangered Species Act. S
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Fish and Wildlife Enhancement ,
3704 Griffin Lane SE, Suite 102
Olympia, Washington 98501
(206) 753-9440
FAX: 753-9008

October 31, 1991

Katherine S. Pierce - FWs Reference
Environmental Specialist - 1-3-92-SP-11
Bonneville Power Administration

P.0. Box 3621

Portland, Oregon 97208-3621

Dear Ms. Pierce:

In response to your letter, dated October 9, 1991 and received in this office
on October 11, enclosed is a list of endangered and threatened species (listed
and proposed), and candidate species in Washington State. A more detailed
list can be prepared if the Fish and Wildlife Service (Service) is provided
with more detailed project information, including County, Township, Range, and
Section. The list fulfills the requirements of the Service under Section 7(c)
of the Endangered Species Act of 1973, as amended (Act). We have also
enclosed a copy of the requlrements for Bonneville Power Administration
compliance under the Act.

Should the biological assessment determine that a listed species is likely to
be affected (adversely or beneficially) by the project, the Bonneville Power
Administration should request Section 7 consultation through this office. If
the biological assessment shows a "no effect" situation, we would appreciate
receiving a copy for our information.

Since listed species may also be found within the project area, and pursuant
to the regulations implementing the Act, the Bonneville Power Administration
is required to address impacts to proposed species and/or proposed critical
habitat in a biological assessment.

Formal conference with the Service is required if the Bonneville Power
Administration determines that the proposed action is likely to jeopardize the
continued existence of a proposed species. ‘

Candidate species are included simply as advance notice to federal agencies of ‘
species which may be proposed and listed in the future. However, protection
provided to candidate species now may preclude possible listing in the future.
If early evaluation of your project indicates that it is likely to adversely
impact a candidate species, the Bonneville Power Administration may wish to
request technical assistance from this office.
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Ydur«interest in endangered species is appreciated. If you have additional
questions regarding your responsibilities under the Act, please contact Jim
Michaels or Richard Carlson of my staff at the letterhead phone/address.

Sincerely,

avid C. Frederick v
'” Field Supervisor
rc/kr

Enclosures

c: WDW, Olympia (Nongame)
WNHP, Olympia
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FEDERALLY - LISTED ENDANGERED, THREATENED, AND CANDIDATE SPECIES
: IN WASHINGTON STATE
(Revised - July 1991)

Endangered

Brown pelican (Pelecanus occidentalis) :

Columbian white-tailed deer (Odocoileus virginianus leucurus)
Gray wolf (Canis lupus) ;

Leatherback sea turtle (Dermochelys coriacea)

Peregrine falcon (Falco peregrinus)

woodland caribou (Rangifer tarandus caribou)

Threatened

Aleutian Canada -goose (Branta canadensis leucopareia)
Bald eagle (Haliaeetus leucocephalus) '

Green sea turtle (Chelonia mydas)

Grizzly bear (Ursus arctos = U.a. horribilis)
Loggerhead sea turtle (caretta caretta)

Northern spotted owl (Strix occidentalis caurina)
Olive ridley sea turtle (Lepidochelys olivacea)

Oregon silverspot putterfly (Speyeria zerene hippolyta)

Proposed

Critical habitat for the northern spotted owl !
Marbled murrelet (Brachyramphus manmoratus)

Candidate Animals

Beller’s ground beetle (Agonum belleri)

Bull trout (Salvelinus conf luentus)

California bighorn sheep (Ovis canadensis californiana)

Ccalifornia wolverine (Gulo gulo luteus) ,

Columbia pebblesnail (Fluminicola (=Lithogiyphus) columbianus)

[great Columbia River spire snaill

_Columbian sharp-tailed grouse ( Tympanuchus phasianellus columbianus)
Destruction Island shrew (Sorex trowbridgii destructioni) ‘

Fender's soliperlan stonefly (Soliperia fenderi)

Ferruginous hawk (Buteo regalis)

Hatch’s click beetle (Eanus hatchi)

Larch Mountain salamander (Plethoden larselli)

Long-billed curiew (Numenius americanus) _

Louie’s western pocket gopher ( Thomomys mazama louiei)

Newcomb’s littorine snail (Algamorda newcombiana)

North American lynx (Felis lynx canadensis)

lorthwestern pond turtie {Clemmys marmoratéa marmoratay

Jivmric mudminnow Cpovunbra hubbeT:
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Pac1f1c western big-eared bat (Plecotus townsendii townsend;z)
- Potholes meadow vole (Microtus pennsylvanicus kincaidi)
Preble’s shrew (Sorex preblei)
Redband trout (Salmo sp.)
Roy Prairie pocket gopher (Thomomys mazama glac7a77s)
Shaw Island Townsend’s vole (Microtus townsend11 pugeti)
Shortface lanx (Fisherola nuttalli)

[giant Columbia River limpet]
Tacoma western pocket gopher (Thomomys mazama tacomensis)-
Western sage grouse (Centrocercus urophasianus phaios)
Western snowy plover (Charadrius alexandrinus nivosus)

Candidate Plants

Abronia umbellata spp. acutalata (rose—purp]e sand-verbena)
Allium constrictum (Douglas’ constricted onion)

Allium dictuon (Blue Mountain onion)

Arenaria paludicola (marsh sandwort)

Artemisia campestris var. wormskioldii (northern wormwood)
Aster curtus (white-top aster)

Aster jessicae (Jessica’s aster)

Astragalus australis var. olympicus (Cotton’s m11k—vetch)
Astragalus columbianus (Columbia milk-vetch)

Astragalus diaphanus var. diurnus (transparent m1]k—vetch)
Astragalus sinuatus (whited milk-vetch)

Calamagrostis crassiglumis (Thurber’s reedgrass)
Caiamagrostis tweedyi (reedgrass) :
Calochortus nitidus (broad-fruit mariposa)

Castilleja cryptantha (obscure Indian paintbrush) .
Castilleja levisecta (golden paintbrush) - !
Corydalis aquae-gelidae (Clackamas corydalis)

Delphinium leucophaeum (pale iarkspur)

Delphinium viridescens {Wenatchee larkspur)

Erigeron basalticus (basalt daisy) )

Erigeron howellii (Howell’s fleabane)

Hackelia venusta (showy stickseed)

Haplopappus liatriformis (Palouse goldenweed)

Howellia aquatilis (Howellia)

Lomatium laevigatum (smooth desert-parsiey)

Lomatium suksdorfii (Suksdorf’s desert-parsiey)

Lomatium tuberosum (Hoover’s desert-parsiey)

Lupinus cusickii (Cusick’s lupine)

Mimulus clivicola (bank monkey-fiower)

Mimulus patulus (stalk-ieaved monkey-flower)

Mimulus washingtonensis var. wash7ngtonens7s {Washington’s monkey-flower)
Montia howellii (Howell’s montia) .

Penstemon barrettiae (Barrett’s beardtongue)
Petrophytum cinsrascens (Chelan rockmat)
Phaceliz lenta (sticky phacelia)

Poa unilateralis (sea cliff o]ueq"ass,-
FPoliemonium pectinatum (Wa<n1nqLon DG EMON T Ji

¢ e
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Ranunculus reconditus (obscure buttercup)

Rorippa columbiae (Columbia yellow-cress)

Rubus nigerrimus (northwest raspberry)

Sidalcea oregana var. calva (Oregon checker—ma]]ow)
Silene seelyi (Seely’s silene)

Silene spaldingii (Spalding’s silene)

Sisyrinchium sarmentosum (pale blue-eyed grass)
Sullivantia oregana (Oregon sullivantia)

Tauschia hooveri (Hoover’s tauschia)

Trifolium thompsonii (Thompson’s clover)

(oM
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FEDERAL AGENCIES'-RESPONSIBILITIES UNDER SECTIONS 7(a) AND 7(c)
OF THE ENDANGERED SPECIES ACT

SECTION 7(A) - Consultation/Conference

Requires: 1. Federal agencies to utilize their authorities to carry out
programs to conserve endangered and threatened species;

2. Consultation with FWS when a federal action may affect a listed
endangered or threatened species to ensure that any action
authorized, funded, or carried out by a federal agency is not
likely to jeopardize the continued existence of listed species
or result in the destruction or adverse modification of
critical habitat. The process is initiated by the federal
agency after it has determined if its action may affect

- (adversely or beneficially) a listed species; and

3. Conference with FWS when a federal action is 1likely to
jeopardize the continued existence of a proposed species or
result in destruction or an adverse modification of proposed
critical habitat. :

SECTION 7(c) - Biological Assessment for Construction Projects *

Requires federal agencies or their designees to prepare a Biological Assess-
ment (BA) for construction projects only. The purpose of the BA is to
identify any proposed and/or listed species which is/are likely to be affected
by a construction project. The process is initiated by a federal agency in
requesting a list of proposed and listed threatened and endangered species
(list attached). The BA should be completed within 180 days after its
initiation (or within such a time period as is mutually agreeable). If the BA
1s not initiated within 90 days of receipt of the species list, please verify
the accuracy of the list with our Service. No irreversible commitment of
resources is to be made during the BA process which would result in violation
of the requirements under Section 7(a) of the Act. Planning, design, and
administrative actions may be taken; however, no construction may begin.

To complete the BA, your agency or its designee should: (1) conduct an onsite
inspection of the area to be affected by the proposal, which may include a
detailed survey of the area to determine if the species is present and whether
suitable habitat exists for either expanding the ‘existing population or
potential reintroduction of the .species; (2) review literature and scientific
data to determine species distribution, habitat needs, and other biological
requirements; (3) interview experts including those within the FWS, National
Marine Fisheries Service, state conservation department, universities, and
others who may have data not yet published in scientific literature; (4)
review and analyze the effects of the proposal on the species in terms of
individuals and populations, including consideration of cumulative effects of
the proposal on the species and its habitat; (5) analyze alternative actions
‘that may provide conservation measures; and (6) prepare a report documenting
the results, including a discussion of study methods wused, any problems

encountered, and other relevant information. Upon completion the report
should be forwarded to our Endangered Species Division, 2625 Parkmont Lane SW, -
Bldg. B, Olympia, WA 98502. ) ’ '

"Construction project" means any major federal action which significantly
affects the quality of the human environment (requiring an EIS), designed
primarily to result in the building or erection of human-made structures such
as dams, buildings, roads, pipelines, channels, and the like. This includes
federal actions such as permits, grants, licenses, or other forms of federal
authorization or approval which may result in construction.
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United States Department of the Interior [H0EN S

[

]

FISH AND WILDLIFE SERVICE —
Boise Field Station - -

4696 Overland Road, Room 576
Boise, Idaho 83705

October 29, 1991

Katherine S. Pierce

Environmental Specialist

Department of Energy ' (
Bonneville Power Administration

P.O0. Box 3621

Portland, Oregon 97208-3621

Re: Resources Programs,
Environmental Impact Statement
1-4-91-SP-44 - ’

SE File# 6003.0230
TF BFO# 92-0056

Dear Ms. Pierce:

As requested by your letter dated October 9, 1991, and received by this office
on October 15, 1991, we have attached a list (Attachment A) of endangered and
threatened, proposed, and/or candidate species that may be present in the
State of Idaho. The list fulfills the requirements of the U.S. Fish and
Wildlife Service (Service) under Section 7(c) of the Endangered Species Act of
1973, as amended (Act). The requirements for Federal agency compliance under
the Act are outlined in Attachment B.  Please reference the species list
number on Attachment A in all subsequent correspondence, reports,
environmental assessments, environmental impact statements, biological
assessments (evaluations), Coordination Act reports, etc. If a construction
project is not commenced within 180 days of this response, a subsequent
species list request is required by regulations.

For the listed species that appear on Attachment A, a biological assessment
(evaluation) would be prudent. Should your biological assessment (evaluation)
determine that a listed species is likely to be affected adversely by the
project, Bonneville Power Administration should request formal Section 7
consultation through this office. If a proposed species is likely to be
jeopardized by a Federal action, regulations require a conference between the
Federal agency and the Service. If the proposed species is under the
jurisdiction of the National Marine Fisheries Service (NMFS), regulations
require a conference between the Federal agency and NMFS.

Candidate species that appear on Attachment A have no protection under the
Act, but are included for early planning consideration. Proposed species
could be formally listed ‘and candidate species could be formally proposed and
listed during project planning, thereby, falling within the scope of Section 7
of the Endangered Species Act. Therefore, if they appear on Attachment A, we
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recommend that additional surveys be made for proposed and/or candidate
species that are likely to be in your project area. If the project is likely
to adversely impact a candidate species, informal consultation with this
office is recommended.

As development of individual site-specific environmental documents are
prepared, we recommend that Bonneville Power Administration reinitiate the
species list request for more specific information.

If you have any questions regarding Federal ‘consultation responsibilities
"under the Act, please contact Jeri Williams of this office at FTS 554-1931 or
208- 334-1931.

Thank you for your continued interest in the Endangered Species Program.

Sincerely,

Charles H. Lobdell
Field Supervisor

- Enclosures

cc: IDFG, Hdqtrs., Boise
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ATTACHMENT A

LISTED AND PROPOSED ENDANGERED AND THREATENED
SPECIES, AND CANDIDATE SPECIES, THAT MAY OCCUR
WITHIN THE AREA OF IDAHO
FWS-1-4-92-SP-44

LISTED SPECIES COMMENTS
Bald Eagle ;
(Haliaeetus leucocephalus)

Peregrine Falcon
(Falco peregrinus)

Whobping Crane
(Grus americana)

Gray Wolf
(Canis lupus)

Grizzly Bear
(Ursus arctos)

Woodland Caribou
(Rangifer tarandus caribou)

Macfarlane's four-o'clock

(Mirabilis macfarlanei)

PROPOSED SPECIES

Spring, Summer, and Fall Chinook Salmon ‘
(Oncorhynchus tshawytscha) - "NMFS jurisdiction"

Sockeye Salmon
(Oncorhynchus nerka) "NMFS jurisdiction"
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CANDIDATE SPECIES

‘Bonneville Cutthroat Trout
(Oncorhynchus clarki utah)

Snake River Fiﬁe-spotted Cutthroat Trout
(Oncorhynchus clarki ssp.)

Redband Trout
- (Oncorhynchus mykiss ssp.)

Leatherside Chub
(Gila copei)

Wood River Sculpin
(Cottus leiopomus)

White-faced Ibis
(Plegadis chihi) -

>Ferruginous Hawk
(Buteo regalis)

Columbian Sharp-tailed Grouse

(Tympanuchus phaianellus columbianus)

Long-billed Curlew :
 (Numenius americnus)

Western Yellow-billed Cuckoo
(Coccyzus americanus occidentalis)

Preble’s Shrew
(Sorex preblei)

Spotted Bat :
(Euderma maculatum)

Townsend's Big-eared Bat

(Plecotus townsendij)

Northern Idaho Ground Squirrel
(Spermophilus brunneus sSsp.)

Southern Idaho Ground Squirrel

(Spermophilus brunneus ssp.)

Wolverine
" (Gulo gulo)

Lynx
(Eelis lynx)
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Idaho Pointheaded Grasshopper
(Acrolophitus pulchellus)

Idaho Dunes Tiger Beetle
(Cicindela arenicola)

Blind Cave Leiodid Beetle
(Glacicavicola bathysciodes)

Snail, No Common Name
(Valvata utahensis)

Columbia Pebblesnail
(Fluminicola columbianus)

Idaho Springsnail
(Pyrgulopsis idahoensis)

Bliss Rapids Snail
(undescribed species)

Homedale Creek Spring Snail
(Fontelicella idahoensis)

Shortface Lanx
(Fisherola nuttalli)

Snake River Physa Snail
(Physa natricina)

Marbled Disc
(Discus marmorensis)

Mission Creek Oregonian
(Cryptomastix magnidentata)

Idaho‘Banded Mountainsnail
(Oreohelix idaho)

Boulder PilevMountainsnail
(Oreohelix jugalis)

Carinated Striate Banded Mountainsnail
(Oreohelix strigosa goniogyra)

Whorled Mountainsnail
(Oreohelix vortex)

Lava Rock Mountainsnail
(Oreohelix waltoni)
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UNITED STATES N
DEPARTMENT OF THE INTERIOR "
FISH AND WILDLIFE SERVICE '?'L_

Fish and Wildlife Enhancement -
2617 East Lincolnway, Suite A

Cheyenne, Wyoming 82001

- IN REPLY REFER TO:

FWE/61411/W.03 BPA November 6, 1991
, Resource Programs EIS v ‘

Katherine S. Pierce
Environmental Specialist
Bonneville Power Administration
P.0. Box 3621

Portland, OR 97208-3621

Dear Ms. Pierce:

This résponds to your letter of October 9, 1991, received by this office on
October 15, 1991, regarding the Boneville Power Administration's Resource
Programs Environmental Impact Statement, affecting portions of Teton and
Lincoln counties, Wyoming. -

In accordance with Section 7(c) of the Endangered Species Act of 1973, as
amended (ESA), we have determined 'that the following listed and proposed
threatened or endangered (T/E) species may be present in the project area.

Listed Species , Expected Occurrence

Bald eagle (Haliaeetus leucocephalus). Nesting. Winter resident. Migrant.
Peregrine falcon (Falco peregrinus) Nesting. Migrant. ‘
Whooping crane (Grus americana) Summer resident. Migrant.

Grizzly bear (Ursus arctos) Resident ,

Gray Wolf (Canis lupus) : ~ Potential resident

Progosed species (consultation required'jf.species may be affected)
none '
Candidate species (voluntary consideration requested)

Aster mollis (no common name) (T38N, R114W)
Boreal western toad (Bufo boreas boreas)
White-faced ibis (Plegadus chihi)
Ferruginous hawk (Buteo regalis)

Mountain plover (Charadrius montanus)
Long-billed curlew (Numenius americanus)
Preble's shrew (Sorex préblei)
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Wolverine (Gulo gulo luscus)

Lynx (Eelis lynx canadensis)

Jackson Lake springsnail (Pyrqulopsis (Fontelicella) robusta)
Jackson Lake snail (Helisoma (=Carinifex) jacksonense)

Section 7(c) of ESA requires that Federal agencies proposing major
construction actions, complete a biological assessment to determine the
effects of the proposed actions on listed and proposed species. If a
biological assessment is not required (i.e., all other actions), your agency
is responsible for review of proposed activities to determine whether listed
species will be affected. We would appreciate the opportunity to review your
determination document.’

For those actions where a biological assessment is necessary, it should be
completed within 180 days of initiation, but can be extended by mutual
agreement between your agency and the Fish and Wildlife Service (Service). If
the assessment is not initiated within 90 days, the list of T/E species should
be verified with the Service prior to initiation of the assessment. The
biological assessment may be undertaken as part of your agency's compliance of
Section 102 of the National Environmental Policy Act (NEPA), and incorporated
into the NEPA documents. We recommend that biological assessments include:

a description of the project; = , :

the current status, habitat use, and behavior of T/E species in the
project area; _ ) _
discussion of the methods used to determine the information in item 2;
direct and indirect impacts of the project to T/E species;

cumulative impacts from federal, state, or private projects in the
area; : ‘
coordination measures that will reduce/eliminate adverse impacts to
T/E species; '

the expected status of T/E species in the future (short and long term)
during and after project completion;

determination of "is likely to adversely affect"/"is not likely to
adversely affect" for listed species; ~

citation of literature and personal contacts used in assessment.

(e} o] ~ ()] [0 - O] N =
. . . . o o o o .

If it is determined that any agency program or project "is Tikely to adversely
affect" any listed species,” formal consultation should be initiated with us.
If it is concluded that the project "is not likely to adversely affect"

listed species, we should be asked to review the assessment and concur with
the determination of no adverse effect. '

A Federal agency may designate a non-Federal representative to conduct
informal consultation or prepare biological assessments. However, the
ultimate responsibility for Section 7 compliance remains with the Federal
agency, and written notice should be provided to the Service upon such a
designation. We recommend that Federal agencies provide their non-Federal
representatives with proper guidance and oversight during preparation of
biological assessments and evaluation of potential impacts to listed species.
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Section 7(d) of ESA requires that the Federal agency and permit or license
applicant shall not make any irreversible or irretrievable commitment of
resources which would preclude the formulation of reasonable and prudent
alternatives until consultation on 1isted species is completed.

If you have any questions, contact me or Steve Brockmann of my staff at the
letterhead address or FTS 328-2374/(307) 772-2374,

j;;;;relyl;fz;;7

Acting State Supé
Wyoming State Offi

cc: .
Assistant Regional Director, FWE, Denver, CO (60120)
Field Supervisor, MT/WY, FWE, Helena, MT (FWE-61125)
Director, WGFD, Cheyenne, WY

Nongame Coordinator, WGFD, Lander, WY
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APPENDIX B

Generating Resources
Yearly Resource Acquisitions






study ID
Study Title

SYSTEM SUMMARY:

Operating Year

Observed Load
Observed Rate
DSI Firm Load

Existing Resources
BPA Requirements

CONSERVATION PROGRAMS:
SF Res MCS
MF Res MCS
New Manuf Housing
Water Heat
Refrigerators
Freezers
Irrigation
Industrial -
New Commercial
Comm Lost Opps Exist
MF Res Weath
SF Res Weath
Comm Discret Ex

Subtotal

GENERATING RESOURCES:
Hydro Eff Imp
Trans Eff Imp
Small Hydro 1 West
Small Hydro 1 East
Small Hydro 2 West
Small Hydro 2 East
Cogenlw
Combined Cycle Mix
Combined Cycle BPA
Cogenle
Cogen2w
Small Hydro 3 West
WNP 1

WNP 3

Small Hydro 3 East
CogenZe

Coall (E. Mont)
Cogen3w

Small Hydro 4 West
Small Hydro 4 East

Cogen3e
Geothermal2
Coal2 (E. Wash)
Cogendw

Coal3 (E. Oregon
Cogende .

Coal4 (Nevada)
Coal5 (W. Wa/Or)
Windl

Wind2

Geothermall
Solar3
Solarl
Solar2
Replacement

Subtotal

Total Firm Resources

Load/Resource Balance

15-JUL-91 06:40:41
STATUS QUO ALTERNATIVE

(=]

CO0000000000O00000000000000LO0000

Mean Loads and Resources (Avg MW),
0100 Games

92-93

(=

O =

0000000000000 OO00000000000

PARTY = BPA

B-1

93-94 94-95 95-96 96-97
4235 4355 4473 4591
2.78% 2.84% 2.71% 2.63%
2288 2298 2308 2319
8219 8213 8208 8255
-2322 -2491 -2654 -2803
16 22 27 33

2 2 3 4

3 s 6 8

0 4 13 22

0 1 4 6

0 0 1 2

1 2 4 B

17 27 38 49
31 42 53 63
9 13 16 20

2 2 3 4

12 18 23 29
16 24 32 40
109 162 223 285
40 60 80 80
22 23 34 34
10 10 10 10
14 14 14 14
11 11 11 11
11 14 14 14
10 10 10 10
o 349 349 349

0 349 349 697

10 10 10 10
60 60 60 60
0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 o
188 910 941 1289
6194 6795 6717 7025
-330 142 -65 114

100
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P R T d el
OONWOS O

-2

00000 OO00O00O0OO0000O0



Study' 1D :  15-JUL-91 06:40:41 .
Study Title: STATUS QUO ALTERNATIVE

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

0100 Games
Operating Year 05-06 06-07 07-08 08-09
Observed Load 5642 5771 5898 6026
Observed Rate 2.34% 2.27% 2.22% 2.16%
DSI Firm Load 2413 2424 2435 2446
Existing Resources 8289 8394 8500 8431
BPA Requirements ~4138 -4313 -4487 -4661
CONSERVATION PROGRAMS: N
SF Res MCS 96 103 111 118
MF Res MCS 10 10 11 12
New Manuf Housing 29 32 34 .36
Water Heat 113 124 136 148
Refrigerators 31 34 37 41
Freezers 8 9 10 11
Irrigation 14 14 14 14
Industrial . 146 157 168 179
New Commercial . 164 176 189 201
Comm Lost Opps Exist 52 56 59 €3
MF Res Weath 9 9 9 9
SF Res Weath 62 62 62 62
Comm Discret Ex 86 86 86 86
Subtotal . 820 872 926 980
GENERATING RESOURCES:
Hydro Eff Imp 100 100 100 100
Trans Eff Imp 34 34 34 34
Small Hydro 1 West 10 10 10 10
Small Hydro 1 East 14 14 14 14
Small Hydro 2 West 11 11 11 11
Small Hydro 2 East 14 14 14 14
Cogenlw 10 10 10 10
Combined Cycle Mix 349 349 . 349 349
Combined Cycle BPA 697 697 697 697
Cogenle 10 10 10 10
‘Cogen2w €0 60 60 60
Small Hydro 3 West 11 11 11 11
WNP 1 - 813 813 813 813
WNP 3 806 806 806 806
Small Hydro 3 East 11 11 11 19
Cogen2e . . 60 60 60 60
Coall (B. Mont) 188 188 375 375
Cogen3w 80 80 80 120
Small Hydro 4 West V] 0 0 7
Small Hydro 4 East 0 [¢] 4 11
Cogen3e 1] o] o 60
Geothermal2 90 135 180 225
Coal2 (E. Wash) 0 0 (4] 0
Cogendw o o] [ o
Coal3 (E. Oregon) (1] 0 [} (4]
Cogende 1] o V] o}
Coald (Nevada) o o o o
CoalS (W. Wa/Or) (4] o] 0 o
Windl 4] o 0 (4]
Wind2 o o [} 0o
Geothermall )] 4] (] 0
Solar3 o ] )] o
Solarl 0 [} o [}
Solar2 0o V] o (4]
Replacement o 1] 0 (4]
Subtotal 3368 3413 3649 3816
Total Firm Resources 8339 8366 8587 8566
Load/Resource Balance 285 172 253 93

PARTY = BPA

126 126 126
12 12 12
39 39 39

159 159 159
45 45 45
12 12 12
14 14 14

67 67 €7
9 9 9
62 62 62
86 86 86

100 100 100
34 34 34
10 10 10
14 14 14
11 11 11
14 14 14
10 10 10

349 349 349

697 697 €97
10 10 10
60 60 60
11 11 11

813 813 813

806 806 806
19 19 19
60 60 60

375 37s 37s

120 120 120

7 7 7
11 11 11
120 120 120

10 10 10
0 0 0
0 0
0 o
0 0
0 0
0 0
0 0 0
0 0 0
0 0 0
0 0 )
o 226 241

-
[R-N-N-N-N-R-]

806

375
120

11
120
270
188

-
co0oo0o0000

=
[=R-N-N-N-NoN-]

375
120

11
120
270
188

-
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Study ID
Study Title

SYSTEM SUMMARY: Mean Loads and

0100 Games
Operating Year 20-21
Observed Load €199
Observed Rate 0.05%
DSI Firm Load 2457
Existing Resources 6727
BPA Requirements -4944
CONSERVATION PROGRAMS:
SF Res MCs 126
MF Res MCS 12
New Manuf Housing 39
Water Heat - 159
Refrigerators 45
Freezers 12
Irrigation 14
Industrial 188
New Commercial 214
Comm Lost Opps Exist 67
MF Res Weath 9
SF Res Weath 62
Comm Discret Ex 86
Subtotal 1033
GENERATING RESOURCES:
Hydro Eff Imp 100
Trans Eff Imp 34
Small Hydro 1 West : 10
Small Hydro 1 East 14
Small Hydro 2 West 11
Small Hydro 2 East 14
Cogenlw . /]
Combined Cycle Mix 349
Combined Cycle BPA 697
Cogenle o]
Cogen2w 0o
Small Hydro 3 West 11
WNP 1 813
WNP 3 806
Small Hydro 3 East 19
Cogen2e 0
Coall (E. Mont) 375
Cogen3w 120
Small Hydro 4 West 7
Small Hydro 4 East 11
Cogen3e 120
Geothermal2 270
Coal2 (E. Wash) 188
Cogendw 10
Coal3 (E. Oregon) 0o
Cogende 0
Coald (Nevada) o
Coal5 (W. Wa/Or) - (4]
Windl 0
Wind2 )
Geothermall ]
Solar3 o
Solarl o
Solar2 4]
Replacement 1862
Subtotal 5841
Total Firm Resources 8657

Load/Resource Balance [

15-JUL~-91 06:40:41
STATUS QUO ALTERNATIVE

Resources (Avg MW),

375
120

11
120
270
188

-
0000000
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11
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270
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[o XN NN

-
0OQO0O0000
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=
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Study ID : "15-JUL-91 06:40:41
Study Title: STATUS QUO ALTERNATIVE

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW), PARTY = BPA
0100 Games )
Operating Year 35-36 36-37 37-38 38-39 39-40 .40-41 41-42 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50
Observed Load . 6236 6239 6241 6243 6245 6247 6248 6250 - 6252 6253 6255 6256 6257 6257 6258
Observed Rate 0.04% 0.04% 0.03% 0.03% 0.03% 0.03% 0.03% 0.03% 0.03% 0.03% 0.02% 0©0.02% 0.01% .0.01% 0.01%
DSI Firm Load 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457
>Existinq Resources 6727 6727 6727 6727 6727 6727 6727 €727 6727 6727 6727 6727 6727 6727 < 6727
BPA Requirements -4928 -4929 -4929 -4930 -4931 -4931 -4932 -4933 -4933 -4934 -4934 -493S5- -4935 -4934 -4934
CONSERVATION PROGRAMS:
SF Res MCs 126 126 | 126 126 126 126 126 126 126 126 126 126 126 126 126
MF Res MCS 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
New Manuf Housing 39 38 37 36 34 32 31 28 26 24 21 19 17 14 12
Water Heat 159 159 159 159 159 159 159 159 159 159 159 ° 159 159 159 159
Refrigerators : 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45
Freezers 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Irrigation ) 14 14 14 - 14 14 14 14 14 14 14 14 14 14 14 14
Industrial 188 188 188 188 188 188 188 188 188 188 188 ' 188 188 188 188
New Commercial 214 214 214 214 214 214 214 214 214 214 214 214 214 214 214
Comm Lost Opps Exist 67 67 67 67 67 67 67 67 67 67 67 67 67 67 67
MF Res Weath S 9 9 9 9 9 9 8 7 7 6 S 5 4 3
SF Res Weath - 62 62 62 62 62 62 60  S6 50 45 39 33 28 22 17
Comm Discret Ex ' 86 86 86 86 86 - 86 86 ‘86 86 86 86 86 86 86 86
Subtotal 1033 1032 1031 1030 1028 1026 1023 1015 1006 999 989 . 980 973 963 955
GENERATING RESOURCES: N
Hydro Eff Imp o 0 () o] (4] (4] 0 [ o] ] o] 0 o] 1] [s]
Trans Eff Imp o (4] 4] 4] (4] 4] 4] o o o 4] (4] 4] (4] o]
" Small Hydro 1 West 10 10 10 10 10 10 10 10 o o 0 0 o o o
-Small Hydro 1 East 14 14 14 14 14 14 14 14 (4] ] o o (4] (4] (o]
Small Hydro 2 West 11 11 11 11 11 11 11 11 (4] o] o o o [\] (o]
Small Hydro 2 East 14 14 14 14 14 14 14 . 14 4 0 (o] 4] 1] (4] o]
Cogenlw . o] (4] -0 [¢] (o] o] (4] o (V] 0 (o] 4] (4] ] (4]
Combined Cycle Mix (o] (1] -0 (o] o 0 4] o 8] 0 o (4] o (4] V]
Combined Cycle BPA o 0. o [¢] o o 4] o o ] o o (o] o o]
Cogenle V] 0 o o o o o o] o o o o] ] o ]
Cogen2w (4] o o o 0 o o o o o o] 4] o o o
Small Hydro 3 West 11 11 11 fo11 11 11 11 11 11 11 11 11 0 0 0
WNP 1 . 813 813 813 813 0 0 0 o [ 0 o o 0 o 0o
WNP 3 806 806 806 806 806 806 806 806 806 0 (o] [\] o] 4] o
Small Hydro 3 East 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
Cogen2e [} 0 .0 /] o 0 ] o] o o 0 0 [ V] 0o
Coall (E. Mont) 375 375 375 375 375 375 375 375 188 188 188 188 o 0 o
Cogen3w 0 o] 4] o o o o o] o ] o] 0 1] ] J
Small Hydro 4 West 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Small Hydro 4 East 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Cogen3e o 0 o o o (4] ] (o] [} 0 0o 0 o o o
Geothermal2 : 180 135 90 45 o 0 0 o [ 0 o 0 0 [} o
Coal2 (E. Wash) 188 188 188 188 188 188 188 188 188 188 188 188 188 188 (o]
Cogendw o 0 o o o 0 o [} o 0 [¢] ‘o o [¢] [
Coal3 (E. Oregon) (o] 0 [0} o o] o o o -0 o] (o] 0 0 0 o]
Cogende 4] 0 (o] [¢) 0 o (] o V] (1] (o] [4] o 4] o
Coald (Nevada) o 4] () 0 0 o 0 0 (4] (4] (4] o] 0 4] 0
Coal5 (W. Wa/Or) o o 0 o o 0] o o 0 o] o (4] 0 0 0
Windl o o o [ 0 o 0o o (4] o o] (o] o 4] o]
Wind2 o 0 0o 0 ‘o o o o [ o 0 0o o 0 0
Geothermall 4] o 0 o o o o o] V] [0} o] o [+] o 0
Solar3 o 0 o 0 o o o o [} [} o [¢] 0o o o
Solarl o 0 o ] 0 o o o] (4] o] 4] ] ] ] 0
Solar2 . o o o (] [ o o o [ o o 0o o
Replacement 3402 3451 3500 3549 4411 4415 4421 4431 4675 5495 5506 5517 5725 5734 5930
Subtotal 5861 5865 5869 5873 5877 5881 5887 5897 5909 5919 5930 5941 5950 5959 5967
Total Firm Resources 8693 8695 8698 8700 8701 8703 8705 8706 8709 8711 8712 8713 8715 8715 8715
[
Load/Resource Balance V] o 0 ] 0- o o o o o (o] o o o] V]



15-JUL-91 06:40:41
STATUS QUO ALTERNATIVE

Study ID
Study Title

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

0100 Games
Operating Year 90-91  91-92 92-93 93-94
Observed Load 9551 9881 10214 10558
Observed Rate 3.45% 3.37% 3.37%
Existing Resources - 9685 9681 9795 9910
BPA Requirements 47 717 127 0
CONSERVATION PROGRAMS:
SF Res MCS ] 3 (3 10
MF Res MCS o 1 2 4
New Manuf Housing 0 1 2 L}
Refrigerators 0 4] (4] o
Freezers \] (Y o 0
Water Heat (V] o 0 o
Irrigation ] [s] 1 2
Industrial [ 2 8 19
New Commercial o 11 32 52
Comm Lost Opps Exist o 2 6 10
MF Res Weath [ 1 3 s
SF Res Weath o 1 [ 8
Comm Discret Ex [ 2 7 14
Subtotal o 24 71 128
GENERATING RESOURCES:
Small Hydro 1 West o] 0 0o . 29
Small Hydro 1 East 0 o] (] 34
Small Hydro 2 West o o o 25
Small Hydro 2 East o o o 25
~ Cogenlw o o 30 30
Combined Cycle Mix o o o 0o
Cogenle 4] (4] 30 30
Cogen2w 0 o 180 180
Small Hydro 3 West o] o o ]
Small Hydro 3 East o o o [s]
CogenZle (1] o (4] 180
Coall (E. Mont) 0 o (4] 0
Cogen3w : o o o o]
Small Hydro 4 West o] o] o o
Small Hydro 4 East (o] o] o (o]
Cogen3e : (4] (4] o] 4]
Coal2 (E. Wash) [4 0 [ 0
Cogendw o (o] (o] (1]
Coal3 (E. Oregon) o 0 [} 0
Cogende [ o o (4]
Coald (Nevada) 0 o o 0
Coal5 (W. Wa/Or) 1] 4] 4] (o)
Windl 0 o] .0 o
Wind2 0 (o] o o]
Replacement 4] [¢] o (4]
Subtotal [ 0 240 533
Total Firm Resources 9732 9782 10233 10571

Load/Resource Balance 181 -98 21 11

PARTY = 10Us

10916
3.39%

9353

-
-
ocoo

0O000O0O00O0O0

10964

47

11253
3.09%
8791

o

11310

58

11590
3.00%

8795

o

11647

B-5

59

11927
2.91%

8798

12147

218

12264
2.82%

8710

12507

243

12600
2.74%

8621

12869

271

12946
2.74%

8652

13165

221

13291
2.67%

8683

13461

171

02-03
13638
2.60%

8448

349

37
56
180
1125
360
25
32
360
563
1000

13716

77

13984
2.54%

8214

349

14066

81

29



Study ID

15-JUL-91 06:40:41

Study Title: STATUS QUO ALTERNATIVE

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),
’ 0100 Games

Operating Year

Observed Load
Observed Rate

Existing Resources
BPA. Requirements

CONSERVATION PROGRAMS:
SF Res MCS
MF Res MCS
New Manuf Housing
Refrigerators
Freezers
Water Heat
Irrigation ,
Industrial
New Commercial
Comm Lost Opps Exist
MF Res Weath
SF Res Weath
Comm Discret Ex

Subtotal

GENERATING RESOURCES:
Small Hydro 1 West
Small Hydro 1 East
Small Hydro 2 West
Small Hydro 2 East
Cogenlw
Combined Cycle Mix
Cogenle
Cogen2w
Small Hydro 3 West
Small Hydro 3 East
Cogen2e
Coall (E. Mont)
Cogen3w
Small Hydro 4 West
Small Hydro 4 East
Cogen3e
Coal2 (E. Wash)
Cogendw -

Coal3 (E. Oregon)
Cogende

Coald (Nevada)
Coal5 (W. Wa/Or)
Windl

Wind2
Replacement

Subtotal

Total Firm Resources

Load/Resource Balance

05-06 06-07 07-08

14754

2.95%

8398

69

15178
2.87%

8383

63

15604
2.80%

8368

60

16101

€7

PARTY = IOUs

09-10 10-11 11-12

16458 16460 16462
2.67% 0.01% 0.01%

8542° 7194 6872

0 0 0
89 89 89
25 . 25 25
44 44 44
65 €5 65
18 18 18

203 203 203
22 22 22

72 72 72
27 27 27
40 40’ 40
76 76 76

29 29 29
43 43 43
32 32 32
47 47 47
30 30 30
349 349 349
30 30 30
180 180 180
37 37 37
56 56 56
180 180 180

V] o o
o o o
0 o o
0 (o] o
o 1352 1607

16529 16533 16466

68 69 o

B-6

16464
0.01%

6543

16121

-34¢

16466
0.01%

6477

15875

-595

16468
0.01%

6261

15971

-500

16470
0.01%

5838

4]

89
25

15972

-500

16471
0.01%

5194

1313

-500

16473
0.01%

5139

16186

-290

10088

16397

-80

N

563,

o



Study 1D :  15-JUL-91 06:40:41
Study Title: STATUS QUO ALTERNATIVE

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW), PARTY = 10Us
0100 Games I

Operating Year 20-21 - 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30. 30-31 31-32 32-33 33-34 34-35

Observed Load 16475 16474 16474 16473 16472 16472 16471 16471 16470 16470 16469 16468 16464 16461 16457
Observed Rate . 0.00% 0.00% 0.00% ' 0.00% - 0.00% 0.00% 0.00% O0.00% O0.00% 0.00% O0.00% -0.01% -0.02% -0.02% -0.02%
1
Existing Resources 4143 4143 4143 4143 © 4143 4143 4143 4143 4143 4143 4143 4143 4143 4143 4143
BPA Requirements 0 0 0 0 0 0 0 4 0 0 0 0 0 [ )
. 1
CONSERVATION PROGRAMS: . i
SF Res MCS 89 89 89 . 89 89 89 89 89 89 89 89 89 89 89 89
MF Res MCS 25 25 25 25 © 25 25 25 25 25 '25 25 25 25 25 25
New Manuf Housing 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44
Refrigerators €5 65 65 €5 65 65 65 65 65 65 65 65 €5 65 65.
Freezers 18 18 18 18 18 + 18 18 18 18 18 18 18 18 18 18
Water Heat 203 203 203 203 203 203 203 .203 203 203 203 203 203 203 203
Irrigation 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22,
Industrial 212 212 212 212 212 212 212 212 212 212 212 212 212 212 212
New Commercial 365 365 365 365 365 365 365 365 365 365 365 365 365 365 365
Comm Lost Opps Exist 72 72 72 72 72 72 72 72 722 712 2 12 72 72 72,
\MF Res Weath 27 27 27 27 27 27 27 27 217 27 27 27 27 217 27
SF Res Weath 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
Comm Discret Ex 76 76 76 76 76 76 76 76 76 16 76 76 76 76 7@
Subtotal 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258
GENERATING RESOURCES: -
Small Hydro 1 West 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29
Small Hydro 1 East: 43 43 43 43 43 43 43 43 43 43 - 43 43 43 43 43
Small Hydro 2 West 32 32 32 32 32 32 P32 32 32 32 T332 32 32 32 32
Small Hydro 2 East - 47 47 47 47 47 47 47 .47 47 47 47 47 47 47 47
Cogenlw . o (4] 0 . 0 o [} o o (4] o o] (o] o 1] 0
Combined Cycle Mix 349 349 349 349 V] (o] [¢] o o o o o o 1] o]
. Cogenle o o o o o ° o o o 0 ° o o o o
Cogen2w . : 0 ] 0 o o o 0o V] o o] o o o ] o .
Small Hydro 3 West . 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37
Small Hydro 3 East 56 56 56 56 56 56 56 56 56 56 - 56 56 56 56 56,
Cogen2e : ] o o o o o o [ 0 . . o o o o,
Coall (E. Mont) 1313 1313 1313 11313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313
Cogen3w ] 4] 4] ) 0 o o o] 4] 0 o - 1] 4] V]
Small Hydro 4 West 25 25 25 25 25 25 25 25 . 25 25 25 25 25 25 25
Small Hydro 4 East 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Cogen3e [¢] [s] 0 (4] [¢] [4] 4] (4] 0 4] 4] [s] (4] [ (o
Coal2 (E. Wash) 563 563 563 563 563 563 563 563 563 563 563 563 563 563 563
Cogendw- 720 720 500 170 170 - 100 o (o] 4] 0 0 o] 0 ) o
Coal3 (E. Oregon) 563 563 563 563 563 563 563 563 563 563 563 563 563 563 563
Cogende - 1000 1000 1000 1000 1000 1000 920 550 330 o o o 0 0o o
Coal4 (Nevada) -0 o o o o o] [s] 0 o 0 [¢] (o] (4] () o
CoalS (W. Wa/Or) 4] [¢] o 0 o] o o V] (4] 4] 0 o [ o 0.
Windl o] o o 0o o] [ o 0 [+] V] 0 o] (0] o] o
Wind2 o (o] o o ’ o o 0 o] o] o o o 0 o o]
Replacement 6268 6268 6486 6816 7164 7233 7413 7782 8002 8331 8331 8331 8331 8331 8331
Subtotal . 11077 11077 11075 11075 11074 11073 11073 11072 11072 11071 11071 11071 11071 11071 1107#
1
|
Total Firm Resources 16478 16478 16476 16476 16475 16474, 16474 16473 16473 16472 16472 16472 16472 16472 16472
1
|
i
Load/Resource Balance o 1 0 [} o o o (o] o 0 o 2 5 9 12i

B-7



Study 1D : 15-JUL-91 06:40:41
Study Title: STATUS QUO ALTERNATIVE

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

0100 Games
Operating Year 35-36
Observed Load 16454
Observed Rate -0.02%
Existing Resources 4143
BPA Requirements o
CONSERVATION PROGRAMS:
SF Res MCS 89
MF Res MCS 25
New Manuf Housing 44
Refrigerators 65
. Freezers 18
Water Heat 203
Irrigation 22
Industrial 212
New Commercial 365
. Comm Lost Opps Exist 72
MF Res Weath 27
SF Res Weath 40
Comm Discret Ex 76
Subtotal 1258
GENERATING RESOURCES:
Small Hydro 1 West 29
Small Hydro 1 East 43
Small Hydro 2 West 32
Small Hydro 2 East 47
Cogenlw V]
Combined Cycle Mix o
Cogenle [+]
Cogen2w - (4]
Small Hydro 3 Wes 37
Small Hydro 3 East 56
Cogenle . 0
Coall (E. Mont) 1313
Cogen3w ]
Small Hydro 4 West 25
Small Hydro 4 East 32
Cogen3e V]
Coal2 (E. Wash) 563
Cogendw 0
Coal3 (E. Oregon) 563
Cogende . ]
Coald4 (Nevada) 0
CoalS (W. Wa/Or) [V]
Windl 0o
Wind2 [}
Replacement 8331
Subtotal 11071
Total Firm Resources 16472
15

Load/Resource Balance

16451
-0.02%

4143

1313

17

16448
~-0.02%

4143

16446
-0.02%

4143

938

PARTY = 10Us

16443 16441 16438

-0.02% -0.02% -0.01%
4143 4143 - 4143-
[¢] o 0

89 89 89

25 25 25

38 37 34

65 65 5

18 8. 18

203 203 . 203
22 22 22

72 72 72
27 27 26
40 40 39
16 76 76
1252 1251 1246
29 29 29
43 43 43
32 32 32
47 47 47
o o o

o o o

o o o

o 0 o
37 37 37
56 56 56
4] o o
750 563 375
o -0 o
25 25 25
32 32 32
4] o (4]

o o o

o o

563 563 563
4] 0 o]

o o o]

0 o o

o 0 o

o [ 0
9435 9622 9811

11049 11049 11050

16444 16443 16439

16436
-0.01%

- 4143
o

16438

16434
-0.01%

4143

11062

16435

16431
-0.01%

4143

o

v w

wN

16429 “ 16428
-0.01% -0.01%

4143 4143

[ ]
89 89
25 25
24 21
65 65
18 18

203 203
22 22
212 212
365 365
72 72
18 16
25 21
76 76

w N v w

-
o
CO0O000®OOONUVOOONNOO0OOO0O0O00

11074 11080

16431 16428

16427
-0.01%

4143
o

16428

16427
0.00%

4143

16428



Study ID : 15-JUL-91 06:40:41

Study Title: STATUS QUO ALTERNATIVE

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW) ,

0100 Games

Operating Year 90-91

Observed Load 4284
Observed Rate

Existing Resources 2380
BPA Requirements 1905

CONSERVATION PROGRAMS :

Subtotal [

GENERATING RESOURCES:

. Subtotal o
Total Firm Resources 4284
Load/Resource Balance o

PARTY = Generating publics

o] o
o 0
5085 5249
0 0

B-9

5895
2.62%

2469

3425

3857 3984
o o

i

o o



Study ID : 15-JUL-91 06:40:41
Study Title:v STATUS QUO ALTERNATIVE *

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW), PARTY = Generating Publics

0100 Games
Operating Year 05-06 06-07  07-08 08-09 09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20
Observed Load 6672 6847 7022 7195 7368 © 7361 7353 7346 7340 7333 7328 7322 7317 7313 7308
Observed Rate 2.71% 2.63% 2.55% 2.47% 2.40% -0.11% -0.10% -0.09% -0.09% -0.08% -0.08% -0.07% -0.07% -0.06% -0.06%,
Existing Resources 2534 2534 2534 2534 2520 2361 2361 2361 2361 2361 2361 2361 2361 2361 236ﬁ

BPA Requirements 4138 4313 4487 4661 4849 5000 4992 4985 4979 4973 4967 - 4962 - 4957 4952 4948
i

CONSERVATION PROGRAMS: .

Subtotal o o o [s] o o] 0 o (4] o o o 4] - 4] )

GENERATING RESOURCES:

Subtotal [ o 0 0 0 0 0 3} 0 [ 0 [ [ [ q
Total Firm Resources 6672 684? 7022 7195 7368 7361 7353 7346 7340 7334 7328 7322 7317 7313 7308
Load/Resource Balance ) 0 (V] (4] 4] 0 (o] o] 0 o] (4] o] O (] 1] 0

B-10



Study ID :  15-JUL-91 06:40:41
Study Title: STATUS QUO ALTERNATIVE

SYSTEM SUMMARY: Mean Loads and, Resources (Avg MW),

0100 Games

Operating Year 20-21
Observed Load ‘;;5;
Observed Rate -0.04%
Existing Resources 2361
BPA Requirements 4944
CONSERVATION PROGRAMS:

Subtotal _-__;
GENERATING RESOURCES:

Subtotal _—-_5
Total Firm Resources 7305
Load/Resource Balance o

7303
~0.04%
2361

4942

7300’

-0.03%
2361

4940

7298
-0.03%
2361

4937

PARTY = Generating Publics

24-25

7296
-0.03%
2361

4935

25-26
7294
-0.03%

2361

4933

26-27

7292
-0.03%
2361

4931

B-11

27-28

28-29

7289

-0.02%

2361

4928

29-30 30-31
7287 7286
-0.02% -0.02%
2361 2361
4926 4925

0
0 0
7287 7286
‘0 0

7287 7288
0.01% 0.01%
2361 2361

4926 4927

0 0
o 0
7287 7288
. .



Study ID : 15-JUL-91 06:40:41

Study Title: 'STATUS QUO ALTERNATIVE

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

0100 Games
Operating Year - 35-36
Observed Load 7288
Observed Rate 0.01%

Existing Resources

BPA Requirem&nti

CONSERVATION PROGRAMS:
Subtotal

GENERATING RESOURCES:

Subtotal

Total Firm Resources

Load/Resource Balance

PARTY = Generating Publics

7291 7292 7293 7293 7294
0.01% 0.01% 0.01% 0.01% 0.01%

2361 2361 2361 2361 2361

4931 4931 4932 4933 4933

B-12

7294
0.01%
2361

4934

~_

7295 7295 7295 7295 7295
0.01% 0.01% 0.00% -0.01% -0.01%
2361 2361 2361 2361 2361

4934° 4935 4935 4934 4934



Study ID : '15-JUL-91 06:40:41

Study Title: STATUS QUO ALTERNATIVE

SYSTEM SUMMARY:

Operating Year

Observed Load
Observed Rate
DSI Firm Load

Mean Loads and Resources (Avg MW),
0100 Games

Existing Resources

CONSERVATION PROGRAMS:

SF Res MCs

MF Res MCS

Water Heat

Refrigerators
. Freezers

New Manuf Housing

Irrigation
Industrial
New Commercial

Comm Discret Ex

Comm Lost Opps Exist

SF Res Weath
MF Res Weath

Subtotal

GENERATING RESOURCES:

Hydro Eff Imp
Trans Eff Imp

Small Hydro 1 East
Small Hydro 2 East
Small Hydro 3 East
Small Hydro 4 East
Small Hydro 1 West
Small Hydro 2 West
Small Hydro 3 West
Small Hydro 4 West

Combined Cycle
Combined Cycle
Cogenle
Cogen2e
Cogen3le
Cogende
Cogenlw
Cogen2w
Cogen3w
Cogendw

BPA
Mix

Coall (E. Mont)
Coal2 (E. Wash)
Coal3 (E. Oregon)
Coald (Nevada)
CoalS5 (W. Wa/Or)
FBCoall (E. Mnt)
FBCoal2 (E. Wa)
FBCoal3 (E. Ore)
FBCoald (Nev)
FBCoal5 (WWa/Or)
GCoall (EMont)-

GCoal2 (EWash)

GCoal3 (EOxe)
GCoal4d (Nev)
GCoalS (WWaOr)
Replacement
WNP 3

WNP 1
Geothermall
Geothermal2
Solarl

Solar2

Solar3

Windl

Wind2

Subtotal

Total Firm Resources

Load/Resource Balance

(=]

[-X-N-X-N-N-N.-N-N-N-N-N-N-N-N-N-N-N-N-E-N-N-N-N-N-N- NN~ N NN

[-X-¥-N-N-N-R-N-N-N- NN Nl

=]

20443

459

[-FoN-N-N-N-N-N-N-N-N-N-N-RoN-NoNoRoRoRoNoNalo o No oo No N0

0000000000000

20652

67

-

o
[oYoRoNoNoloNoNNoNoNoNoNoN-NoNoN-NoNoNoNo oo NNl o RN -NoNa)

[-X-R-N-NoR-N-NoN-N-Nol=lo

21069

-130

[-N-N-N-NoN-NoN-Neo NNl NoNe)

[eX=-R-E-K-N-X-N-N-R-R-N-}-]

21520

-318

PARTY = REGION

140

0000000000000

22680

189

[-R-R-N-NoRoNoN-N-NN-NoNa]

coococoocoocooo0o0

23113

-7

e X-X-X-X-E-R-K-E-X-X-N-X-]

000000000000

0000000000000

23922

173

B-13

0000000000

24634

255

0000000000000

[~¥-R-N-N-NoN-Na]

25062

54

000000000000

o X-X-X-X-X-X-X-X-]

[-X-N-N-N-R-R-NNE-N-N-N-No]

26306

668

563

[-N-N-N-N-N-NoNoN-Jo)

[-X-R-X-R-J-N-N"E-N- - N-N-)

26784

526

0000000000

-]
-
[-X-R-R-N-N-N-NRE-N-N-Noe)

27264

384

[-N-N-N-NoN-N- NNl

®
-
000000 OWOO0OO0O0

27645

© 143

U
-]
w

[N -N-N-N-N-NoN-NoXa]

@®
-
[-X-X-K-X-K-K-X"E-E-N-N-N-J

28273

151

1330
1501

. . 00000000

0000,

806

(=]



Study ID : 15-JUL-91 06:40:41

Study Title: STATUS QUO. ALTERNATIVE

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

0100 Games
Operating Year 05-06 06-07 07-08. 08-09
Observed Load 27069 27796 28524 29251
Observed Rate 2.76% 2.69% 2.62% 2.55%
DSI Firm Load 2413 2424 2435 2446
Existing Resources 19221 19312 19402 19478
CONSERVATION PROGRAMS:
SF Res MCS © 162 174 188 201
MF Res MCS 30 31 33 36
Water Heat 257 282 309 336
Refrigerators 76 83 90 100
Freezers 20 22 24 27
New Manuf Housing | 62 68 72 77
Irrigation N 36 .36 36 36
Industrial 311 334 357 381
New Commercial 444 476 510 544
Comm Discret Ex 162 162 162 162
Comm Lost Opps Exist 109 116 123 ‘131
SF Res Weath 102 102 102 102
MF Res Weath. 36 36 36 36
Subtotal ’ 1807 1922 2042 2169
GENERATING RESOURCES:
Hydro Eff Imp 100 100 100 100
Trans Eff Imp : 34 34 34 34
Small Hydro 1 East 57 57 57 57
Small Hydro 2 East 61 61 61 61
Small Hydro 3 East 67 67 67 75
Small Hydro 4 East : 32 32 36 43
Small Hydro 1 West 39 39 39 39
Small Hydro 2 West 43 43 43 43
Small Hydro 3 West 48 48 48 48
Small Hydro 4 West 25 25 25 32
Combined Cycle BPA 697 697 697 697
Combined Cycle Mix 698 698 698 698
Cogenle 40 40 40 40
Cogen2e 240 240 240 240
Cogenle 360 360 360 420
Cogeénde o 80 450 670
Cogenlw 40 40 40 40
Cogen2w 240 240 240 240
Cogen3w 440 440 440 480
Cogendw 1400 1500 1500 1500
Coall (E. Mont) 1501 1501 1688 1688
Coal2 (E. Wash) 563 563 563 563
Coal3 (E. Oregon) 375 563 563 563
Coald (Nevada) [+] (] (o] (o]
CoalS (W. Wa/Or) (4] o o 4]
FBCoall (E. Mnt) 0 o [¢] 0
FBCoal2 (E. Wa) o 0 (4] 4]
FBCoal3 (E. Ore) o 0 o o
FBCoal4 (Nev) (4] 0 o 0
FBCoalS (WWa/Or) (4] o o (4]
GCoall (EMont) (4] (V] [+) 0
GCoal2 (EWash) o [} o [}
GCoal3 (EOre) o 1] o (1]
GCoald (Nev) 0 o (4] o
GCoalS (WWaOr) 0 o o [s)
Replacement o ] 4] o
WNP 3 806 806 806 806
WNP 1 813 813 813 813
Geothermall o] o [o]
Geothermal2 : . 90 135 180 225
Solarl -0 o ] -0
Solar2 4] o o o
Solar3 . V] (4] 0 4]
Windl ce T [ o 0 4
Wind2 o (4] o 1]
Subtotal 8809 9222 9828 10215
Total Firm Resources 29836 30456 31272 31858
Load/Resource Balance 354 235 313 161

\

PARTY = REGION

Q00000000

32559

©123

32436

1

B-14

[-R-N-N-N-N-N-NoN.]

[ R-NeNeNoNo NNl

31683

-753

CQO0O000O0O0O0

31726

-710

16119

215
37
362

4311
806
813

o]
270

31725

-711

29979
0.00%
2457

15204

215
37
362
110
30
83
36
400

31726

-710

29979
0.00%
2457
15079
215
362

000000000

31936

-500

29979
0.00%
2457
14861
© 215

37
362

32246

-190

29979
0.00%

2457,
13677,

215
37



'Study 1D : 15-JUL-91 06:40:41

Study Title: STATUS QUO ALTERNATIVE

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

Load/Resource Balance

0100 Games
Operating Year 20-21
Observed Load 29979
Observed Rate 0.00%
DSI Firm Load 2457
Existing Resources 13231
,CONSERVATION PROGRAMS:
SF Res MCS 215
MF Res MCS 37
Water Heat 362
Refrigerators- 110
Freezers 30
New Manuf Housing 83
Irrigation 36
Industrial 400
New Commercial - 579
Comm Discret Ex 162
Comm Lost Opps Exist 139
SF Res Weath 102
MF Res Weath 36
Subtotal 2291
GENERATING RESOURCES:
Hydro Eff Imp 100
Trans Eff Imp 34
Small Hydro 1 East 57
Small Hydro 2 East 61
Small Hydro 3 East 5
Small Hydro 4 East 43
Small Hydro 1 West 39
Small Hydro 2 West 43
Small Hydro 3 West 48
Small Hydro 4 West 32
Combined Cycle BPA 697
Combined Cycle Mix 698
Cogenle ]
Cogenle /]
Cogen3e 120
‘Cogende 1000
Cogenlw (o]
Cogen2w /]
Cogen3w 120
Cogendw 730
Coall (E. Mont) 1688
Coal2 (E. Wash)- 751
Coal3 (E. Oregon) 563
Coald (Nevada) 0
Coal5 (W. Wa/Or) ]
FBCoall (E. Mnt) 0
FBCoal2 (E. Wa) [+]
FBCoal3 (E. Ore) (o]
FBCoald (Nev) (o]
FBCoalS (WWa/Or) -0
GCoall (EMont) (4]
GCoal2 (EWash) 4]
GCoal3 (EOre) 0
GCoald (Nev) 4]
GCoal5 (WwaOr) 4]
-Replacement 8130
WNP 3 806
WNP 1 813
Geothermall o
Geothermal2 270
Solarl ]
Solar2 1]
Solar3 o
Windl o}
Wind2 o
Subtotal 16918
Total Firm Resources 32436
0

215

37
362
110

8130
806

32436

4]

8440
806

32435

-1

000000000

[-X-N-]

8822
806

32436
o

PARTY = REGION

[-F-N-N-NoNe-NoRoNo)

32437

1

29979 29979
0.00% 0.00%
2457 = 2457

13231 13231

215 215
37 37
362 362
110 110
30° 30
83 83
36 36
400 400
579 579
162 162
139 139
102 102
36 36

2291 2291

20 20
o (o]
57 57
61 61
75 75
43 43
39 39
43 43
48 48
32 32
349 0
o (4]

o o
K o
120 120
1000 920
(4] o
o] 0
40 40
110 10
1688 1688
751 151
563 563
o 0
(4] (4]
4] (4]
[¢] (o]

° o

0 0

0 0

0 °

0 (o]

o o

0 o

o o
9989 10518
806 806
813 813
0 o
270 270
o o

o 0

° o

0 o

o o

16917 16917

32436 32436

o] o]
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o

o000 0000O0

o
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Study ID

M

15-JUL-91 06:40:41

Study Title: STATUS QUO ALTERNATIVE

SYSTEM SUMMARY:

Mean Loads and Resources (Avg MW),

0100 Games
Operating Year 35-36
Observed Load 29979
Observed Rate 0.00%
DSI Firm Load 2457
Existing Resources 13231
CONSERVATION PROGRAMS:
SF Res MCS 215
MF Res MCS 37
Water Heat 362
Refrigerators 110
Freezers 30
New Manuf Housing 83
Irrigation 36
Industrial 400
New Commercial 579
Comm Discret Ex 162
Comm Lost Opps Exist 139
SF Res Weath 102
MF Res Weath 36
Subtotal 2291
GENERATING RESOURCES:
Hydro Eff Imp (o]
Trans Eff Imp o
Small Hydro 1 East 57
Small Hydro 2 East 61
Small Hydro 3 East 15
Small Hydro 4 East 43
Small Hydro 1 West 39
Small Hydro 2 West 43
Small Hydro 3 West 48
Small Hydro 4 West 32
Combined Cycle BPA 0
Combined Cycle Mix 0
Cogenle o
Cogenle 0
Cogenle o
Cogende o
Cogenlw. 1]
Cogen2w o
Cogen3w o
Cogendw o
Coall (E. Mont) 1688
Coal2 (E. Wash) 751
Coal3 (E. Oregon) 563
Coald4 (Nevada) 0
CoalS (W. Wa/Or) 0
FBCoall (E. Mnt) 1]
FBCoal2 (E. Wa) [
FBCoal3 (E. Ore) 0.
FBCoald (Nev)’ 4]
FBCoal$S (WWa/Or) o
GCoall (EMont) o
GCoal2 (EWash) o
GCoal3 (EOre) (]
GCoald (Nev) (4]
GCoal5 (WWaOr) (o]
Replacement 11733
WNP 3 806
WNP 1 813
Geothermall o
Geothermal2 180
Solarl o
Solar2 o
Solar3 (4]
Windl o
Wind2 0
Subtotal 16?32
Total Firm Resources 32451
Léad/Resource Balance 15
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Study ID :  15-JUL-91 07:09:02
Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

0100 Games
Operating Year ‘ 90-91 91-92 92-93 93-94
Observed Load 3888 4002 4120 4235
Observed Rate 2.95% 2.94% 2.78%
DSI Firm Load 2261 2268 2278 2288
Exisfing Resources 8379 8546 8382 8219
BPA Requirements -1952 -2132 -2308 -2322

CONSERVATION PROGRAMS:
SF Res MCsS 0]
MF Res MCS 0
New Manuf Housing 0
Water Heat o]
Refrigerators ]
Freezers ) 0

Irrigation [0}

0
0
0
0
0
0

-

DA AODOHOOON M -
-

NORJI=HOOOWNO

Industrial

New Commercial
Comm Lost Opps Exis
MF Res Weath

SF Res Weath

Comm Discret Ex

[

NNONNUNOOOOKHMU

o
N
N
N
w
[
o
o

Subtotal

GENERATING RESOURCES:
Hydro Eff Imp
Trans Eff Imp
Small Hydro 1 West
Small Hydro 1 East
Small Hydro 2 West
Small Hydro 2 East
Cogenlw
Combined Cycle Mix
Combined Cycle BPA
Cogenle
Cogen2w
Small Hydro 3 West
WNP 1
WNP 3
Small Hydro 3 East
Cogenle
Cogen3w
Geothermal2
Small Hydro 4 West
Small Hydro 4 East
Cogen3e
Cogendw
Coall (E. Mont)
Cogende
Windl
Coal2 (E. Wash)
Geothermall
Solar3
Solarl
Solar2

L —

[=N-NeNoRoRoNeNoRoleloNo o NoNoNoNooNoloNe-NeReleNoNeNeNoNo N

Coal3 (E. Oregon) 0
Coal4 (Nevada) (o]
Coal5 (W. Wa/Or) o]
Replacement 0

Subtotal 0 0 111 188

Total Firm Resources 6428 6435 6248 6194

Load/Resource Balance

PARTY = BPA

4355
2.841%
2298
8213

-2491

4473 4591
2.71%  2.63%

2308 2

8208 8255

-2654 -2803

27 33
3 4
6 8
13 22
4 6
1 2
4 5
38 49
53 63
16 20
3 4
23 29
32 40
1223 285
80 80
34 34
10 10
14 14
11 11
14 14
10 10
349 349
349 697
10 10
60 60
9 (o]
0 0
0 0
0 0
0 o
0 0
0 0*
0 0
0 0
0 0
0 0
0 0
0 0 -
0 0
0 0
0 0
o o
0 0
0 0
0 0
0 0
0 0
o 0
941 1289

-65

B-17

2.56%
2329

8302

-2953

40

4
11
31

100

20

[=NeNoNoNoNoNoNoNoNoNoNeoNel

57

4944
2.43%
2350

8319

-3295

53

6
15

50 .

13
4
9
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46

7859
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470

8515

-3556

- 67
7
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19
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Study ID :  15-JUL-91 07:09:02
Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW), PARTY = BPA
0100 Games . N

Operating Year 05-06 06-07 07-08 08-09 09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20
Observed Load 5642 5771 5898 6026 6153 6158 6164 6169 6173 6178 6182 6185 6189 6192 6195
Observed Rate 2.34% 2.27% 2.22% 2.16% 2.11% 0.09% 0.09% 0.08% 0.07% 0.07% 0.07% '0.06% 0.06% O0.05% 0.05%
DSI Firm Load ' 2413 2424 2435 2446 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457
Existing Resources 8289 8394 8500 8431 8362 8291, 8220 8150 8079 8009 7920 7650 7579 7449 6727
BPA Requirements -4138 -4313 -4487 -4661 -4849 -5000 -4992 -4985 -4979 -4973 -4967 -4962 -4957 -4952 -4948
CONSERVATION PROGRAMS: ' . . )
SF Res MCS 96 103 111 118 126 126 126. 126 126 . 126 126 126 - 126 126 126
MF Res MCS -10 10 11 12 12 12 12 12 12 12 12 12 12 12 12
New Manuf Housing 29 32 34 36 39 39 39 39 39 39 39 39 39 39 39
Water Heat 113 124 136 ' 148 159 159 159 159 159 159 159 159 159 159 159
Refrigerators . 31 34 37 .41 45. 45 . 45 45 45 45 45 45 45 45 45
Freezers 8 9 .10 11 12 12 12 12 12 12 12 12 12 12 - 12
Irrigation 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Industrial 146 157 168 179 188 188 188 188 188 -.188 188 188 188 188 188
New Commercial s 164 176 189 201 @ 214 214 214 214 214 214 214 214 214 214 214
Comm Lost Opps Exist 52 56 59 63 67 67 67 67 67 67 67 67 67 67 © 67
MF Res Weath 9 9 9 9 9 9 9 9 9 9 9 9, 9 9 9
SF Res Weath 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62
Comm Discret Ex 86 86 86 86 86 ‘86 . 86 86 86 86 86 86 86 86 86
Subtotal 820 872 926 980 1033 1033 1033 1033 1033 1033 1033 1033 1033 1033 1033
GENERATING -RESOURCES: . -
Hydro Eff Imp 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Trans Eff Imp 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34
Small Hydro 1 West 10 10 10 10 0 . 10 10 10 10 10 - 10 10 10 10 10
Small Hydro 1 East 14 14 14 14 14 14 14 14 14 14 .14 14 14 14 14
Small Hydro 2 West - 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Small Hydro 2 East 14 C14 14 14 14 14 14 14 14 14 14 14 14 14 14
Cogenlw 10 10 10 10 10 10 10 (o] (0] 0 V] Q (o] 0 V]
Combined Cycle Mix 349 349 349 349 349 349 349 349 349 349 349 349 349 349 349
Combined Cycle BPA 697 697 697 697 697 697 697 697 697 697 697 697 697 697 697
Cogenle 10 10 10 10 10 10 10 (o] 0] o] [¢] (V] o] (o] 4]
Cogen2w 60 60 60 60 60 60 60 (o] 0 o] 0 0 (4] o] (o]
Small Hydro 3 West -1l 11 11 11 11 117 11 11 11 11 11 11 11 11 11
WNP 1 813 813 813 813 813 813 813 813 813 813 813 813 813 813 813
WNP 3 - 806 806 806 806 - 806 806 806 806 806 806 806 806 806 806 806
Small Hydro 3 East 11 11 19 19 19 19 19 19 19 19 19 19 19 19 19 -
Cogen2e . 60 60 60 60 60 60 60 60 60 60 60 60 - 0 (o] [s]
Cogen3w 120 120 120 120 120 120 120 120 120 120 120 - 120 100 0 [
Geothermal2 202 248 293 338 383 383 383 - 383 383 383 383 383 383 383 383
Small Hydro 4 West o o] 7 7 7 7 7 7 7 7 7 7 7 7 7
Small Hydro 4 East o 0 4 11 11 11 11 11 11 11 11 11 11 11 11
Cogen3e B 10 10 10 120 120 120 120 120 120 120 120 120 120 120 120
Cogendw 0 V] 0 160 460 460 460 460 | 460 460 460 460 460 460 460
Coall (E. Mont) [ [ o (o] ] 0 [ -0 0 0 (o] [ (o} 0 0
Cogende - o o] o 0 V] 0 0 0] 0 0 0] o] o o] o]
Windl o 0 v 0 [ [¢] [ o 0 0 [ 0 o 0 0 [
Coal2 (E. Wash) - 0 o o (o] (V] 0 0 0 0. o] 0 [¢] [¢] o] o]
Geothermall 0 0 0 0 (4] 0 0 0 0 (4] o] (4] 4] 0 4]
Solar3 . 0 o o 0 0 o 0 0o (] (] 0 [ o "0 0o
Solarl o] [ 0 o 0 0 [ o [ o 0 0 0 [ 0o
Solar2 0 o 0 [ [ [ (o} [o] 0 ] 0 0 [ [ [¢]
Coal3 (E. Oregon) 0 0o 0 0 0 [¢] [¢] o 0 0 0 [0} [ (o} [
Coal4q (Nevada) ' [o] (0] 4] 0 ) o] [} 0 o] (4] 0 (4] 4] [s] [4]
CoalS (W. Wa/Or) - ] (o] 0 0 o] 0 0 o 0 0 [¢] 0 o [¢] [
Replacement o (] 0 0o 0o 226 241 390 401 401 401 401 572 1130 1981
Subtotal 3342 3 3388 3452 3774 4119 4345 4360 4429 4440 4440 4440 4440 4531 4989 5840
Total Firm Resources 8313 8341 8390 8524 8665 8669 8621 8626 8573 8509 8426 8161 8186 8519 8652
Load/Resource Balance 260 147 55 51 55 53 0 o -57 -126 -213 -482 -460 -130 0

B-18



Study 1D

15-JUL-91 07:09:02
Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

0100 Games

Operating Year . 20-21
Observed Load 6199
Observed Rate 0.05%
DSI Firm Load 2457
Existing Resources 6727
BPA Requirements -4944
CONSERVATION PROGRAMS:
SF Res MCs 126
MF Res MCS 12
New Manuf Housing 39
Water Heat 159
Refrigerators 45
Freezers 12
Irrigation 14
Industrial 188
New Commercial 214
Comm Lost Opps Exist 67
MF Res Weath 9
SF Res Weath 62
Comm Discret Ex . 86
Subtotal 1033
GENERATING RESOURCES:
Hydro Eff Imp 100
Trans Eff Imp 34
Small Hydro 1 West 10
Small Hydro 1 East 14
Small Hydro 2 West 11
Small Hydro 2 East 14
Cogenlw 0
Combined Cycle Mix 349
Combined Cycle BPA 697
Cogenle 0
Cogen2w (4]
Small Hydro 3 West 11
WNP 1 813
WNP 3 806
Small Hydro 3 East 19
CogenZe o
Cogen3w 0
Geothermal2 383
Small Hydro 4 West 7
Small Hydro 4 East 11
Cogen3e 120
Cogendw . 460
Coall (E. Mont) o
Cogende 0
Windl 0
Coal2 (E. Wash) 4]
Geothermall o
Solar3 0
Solarl 0
Solar2 0

Coal3 (E. Oregon) o]
Coal4 (Nevada) . 0
Coal5 (W. Wa/Or) 0
Replacement 1982
Subtotal - 5841
Total Firm Resources 8657
Load/Resource Balance 0

6202
0.05%
2457
67217

-4942

22-23

6205
0.05%
2457
6727

-4940

23-24

6208
0.05%
2457
6727

-4937

PARTY = BPA

6211
0.04%
2457
6727

-4935

11
813
806

[eNeNeNoNoNoNeo o)

2806

5844

8671

0

26-27

B-19

27-28

6218
0.04%
2457
6727

-4930

6222
0.03%
2457
6727

-4926

813
806
19

338
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[o¥oNoNeRoNaNeNoN NN ]

813
806
19

w
- W
R ReRe]

[=NeNoRoNeNoRoNoRo o)

6727

-4924
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806
19
Q
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Study ID : 15~JUL-91 07:09:02
Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: - Mean Loads and Resources (Avg MW),

0100 Games :
Operating Year 35-36 36-37 37-38 38-39
Observed Load 6236 6239 6241 6243
Observed Rate 0.04% 0.04% 0.03% 0.03%
DSI Firm Load E ' 2457 2457 2457 2457
Existing Resources 6727 6727 6727 6727
BPA Requirements -4928 -4929 -4929 --4930
CONSERVATION PROGRAMS: -
SF Res MCS 126 - 126 126 126
MF Res MCS . 12 12 12 12
New Manuf Housing 39 38 37 36
Water Heat 159 159 159 159
Refrigerators 45 45 45 45
Freezers N 12 12 12 12
Irrigation : 14 . 14 14 14
“ Industrial 188 188 . 188 188
New Commercial i 214 214 214 214
Comm Lost Opps Exist 67 67 67 67
MF Res Weath 9 9 9 9
SF Res Weath - 62 62 . 62 ‘62
Comm Discret Ex 86 86 86 86
Subtotal ~ 1033 1032 1031 1030
GENERATING RESOURCES:
Hydro Eff Imp 0 [ [ [
Trans Eff Imp o .0 [ [
Small Hydro 1 West 10 10 10 10
Small Hydro 1 East 14 14 14 14
Small Hydro 2 West 11 11 11 11
Small Hydro 2 East 14 . 14 14 14
Cogenlw o -0 o] o
Combined Cycle Mix [o] 4] o [
Combined Cycle BPA o o - o0 o
Cogenle o] (o] 4] 0
Cogen2w . [¢] o 0 0
Small Hydro 3 West 11 11 11 11
WNP 1 813 813 813 813
WNP 3 806 806 806 806
Small Hydro 3 East 19 19 19 19
Cogen2e (o] [¢] 0 4]
Cogen3w ] [} o [
Geothermal2 180 135 90 45
Small Hydro 4 West 7 7 7 7
Small Hydro 4 East 11 11 11 11
Cogen3e 0 (4] (o] 0
Cogendw (o] 0 o] o]
Coall (E. Mont) [b] 0 (o] o
Cogende (o} 0 0 o
Windl . (o] 0 (] o]
Coal2 (E. Wash) o] 0 o 0
Geothermall o] 0 [¢] 0
Solar3 o o /] 0
Solarl 0 o [d] 0
Solar2 V] V] o 0
Coal3 (E. Oregon) 0 0 o 0
Coal4 (Nevada) 0 (1] o o
CoalS (W. Wa/Or) 4] (o] o 0
Replacement 3965 4014 4063 4112
Subtotal 5861 5865 5869 5873

Total Firm Resources

Load/Resource Balance ) 0 4] 0

PARTY = BPA
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Study ID : 15-JUL-91 07:09:02
Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW), PARTY = IOUs

0100 Games
Operating Year 90-91 91-92 92-93 93-94 94-95 95-96 96-97 97-98 98-99 99-00 00-01 01-02 02-03 03-04 04-05
Observed Load 9551 9881 10214 10558 10916 11253 11590 11927 12264 12600 12946 13291 13638 13984 14331
Observed Rate 3.45% 3.37% 3.37% 3.39% 3.09% 3.00% 2.91% 2.82% 2.74% 2.74% 2.67% 2.60% 2.54% 2.48%
Existing Resources 9685 9681 9795 9910 9353 8791 8795 8798 8710 8621 8652 8683 8448  B214 8306
BPA Requirements 47 77 127 ] 0 0 o o o 0 .0 [} [ o (4]
CONSERVATION PROGRAMS:
SF Res MCS [} 3 6 10 14 17 21 25 30 34 39 44 50 55 60
MF Res MCS o 1 .2 4 5 6 7 9 10 11 13 14 16 17 18
New Manuf Housing o 1 2 4 5 7 9 12 14 17 20 22 25 28 31
Refrigerators [} [o] [} o 2 5 8 12 15 19 23 27 32 36 41
Freezers ] ] o 0 1 1 2 3 4 5 6 8 9 10 11
Water Heat [ 0 o o 5 16 28 39 51 - 63 76 90 104 117 131
Irrigation (] o 1 2 3 S 7 10 12 14 16 18 20 21 22
Industrial [ 2 8 19 31 43 55 68 80 92 104 116 129 141 153
New Commercial [ 11 32 52 72 89 108 127 146 166 185 203 222 241 260
Comm Lost Opps Exist ] 2 6 10 14 18 21 25 29 33 37 41 45 49 53
MF Res Weath 0 1 3 5 7 9 11 13 15 17 19 21 23 25 27
SF Res Weath. [ 1 4 8 11 15 18 22 26 29 33 36 39 40 40
Comm Discret Ex [ 2 7 14 21 28 35 42 49 56 63 71 76 76 76
Subtotal [ 24 71 128 191 259 330 407 481 556 634 711 790 856 923
GENERATING RESOURCES:
Small Hydro 1 West o 0 [ 29 29 29 29 29 29 29 29 29 29 29 29
Small Hydro 1 East 0 .0 o 34 43 43 43 43 43 43 43 43 43 43 43
Small Hydro 2 West [ ] o 25 32 32 32 32 32 32 32 32 32 32 32
Small Hydro 2 East 0 [ ] 25 47 47 47 47 47 47 47 47 47 47 47
Cogenlw o 0 30 30 30 30 30 30 30 30 30 30 30 30 30
Combined Cycle Mix [ o] 0 0 349 349 349 349 349 349 349 349 349 349 349
Cogenle 0 (] 30 30 30 30 30 30 30 30 30 30 30 30 30
Cogen2w [ [ 180 180 180 180 180 180 180 180 180 180 180 180 180
Small Hydro 3 West [ [¢] o} 0 o [¢] 26 37 37 37 37 37 37 37 37
Small Hydro 3 East [ [} [ [¢] [ [ 26 52 52 52 52 52 56 56 56
Cogen2e 0 [¢] 0 180 180 180 180 180 180 180 180 180 180 180 180
Coall (E. Mont) 0 0 [ [ 0 0 o 188 375 563 750 938 ' 1125 1313 1313
Cogen3w 0 0 [ [ 360 360 360 360 360 360 360 360 360 360 360
Small Hydro 4 West 0 o [ [¢] o o 25 25 25 25 25 25 25 25 25
Small Hydro 4 East [ [ 0 ] 0 0 25 32 32 32 32 32 32 32 32
Cogen3e 0 (] 0 [ 140 360 360 360 360 360 360 360 360 360 360
Coal2 (E. Wash) o o (o] [} 0 (] o 188 375 563 563 563 563 563 563
Cogendw 0 [ o 0 o} 620 780 780 780 780 780 780 1000 1330 1330
Coal3 (E. Oregon) [ 0 [ 0 [ o o (s} 0 [ o} o .0 0 188
Cogende [ 0 o 0 0 ] o o [ © 0 o o o o o
Coald (Nevada) o ] [¢] [ o] [ o 0 (o] o [ [ o o o
CoalS (W. Wa/Or) 0 0 [ o .0 0 o 0 [ o 0 0 0 [ 0
Windl [ 0 0 [ [ (] o} 0 0 [ 0 o o [ [}
Wind2 o 0 (] 0 o [¢] [] 0 [ [} o] [ o o 0
Replacement 4] o o [ 1] o o 0 o 0o 0 0 o 0o o
Subtotal o [ 240 533 1420 2260 2522 2942 3316 3692 3879 4067 4478 4996 5184
Total Firm Resources 9732 9782 10233 10571 10964 11310 11647 12147 12507 12869 13165 13461 13716 14066 14413
Load/Resource Balance 181 -98 21 11 47 58 59 218 243 271 221 171 17 81 79
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Study ID : 15-JUL-91 07:09:02
Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

PARTY = IOUs

0100 Games
Operating Year 05-06 06-07 07-08 08-09 09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20
Observed Load 14754 15178 15604 16030 16458 16460 16462 16464 16466 16468 16470 16471 16473 16474 16475
Observed Rate . 2.95% 2.87% 2.80% 2.73% 2.67% 0.0l1% 0.01% 0.01% O0.01% O0.01% O©0.01% O0.01% ©0.01% 0.01% . 0.01%
Existing Resources 8398 8383 8368 8513 8542 7194 6872 6543 6477 6261 5838 5194 5139 5051 4589
BPA Requirements o o 0 0 0 [ o 0 o o [ [ 0 [} o
CONSERVATION PROGRAMS:
SF Res MCS 66 71 77 83 89 89 ~ 89 89 89 89 89 89 89 89 89
MF Res MCS o 20 21 22 24 25 25 25 25 25 25 25 25 25 25 25
New Manuf Housing - 33 36 38 41 44 44 44 44 44 44 44 44 44 44 44
Refrigerators 45 49 53 59 65 65 65 65 65 (1] 65 65 65 65 65
Freezers . 12- 13 14 16 18 18 18 18 18 18 18 18 18 18 18
Water Heat 144 158 173 188 203 203 . 203 203 203 203 203 203 203 203 203
Irrigation N 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22
Industrial 165 177 189 202 212 212 212 212 212 212 212 212 212 212 212
New Commercial 280 | 300 321 343 365 365 365 365 365 365 365 365 365 365 365
Comm Lost Opps Exist 57 60 64 68 72 72 72 12 72 72 12 72 72 72 72
MF Res Weath 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
SF Res Weath 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
Comm Discret Ex 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76’
Subtotal 987 1050 1116 1189 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258
GENERATING RESOURCES:
Small Hydro 1 West 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29
Small Hydro 1 East 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43
Small Hydro 2 West 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Small Hydro 2 East 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Cogenlw 30 30 30 30 30 30 30 o} o o o [] (o} o o
Combined Cycle Mix 349 349 349 349 349 349 349 349 349 349 349 349 349 349 349
Cogenle 30 30 30 30 30 30 30 o 0 o [} ] [} [ o
' Cogen2w 180 180 180 180 180 180 180 ] o 0o 0 0 0 0o 0o
Small Hydro 3 West 37 37 37 37 37 37 37 37 37 37 37 37 37 37 37
Small Hydro 3 East 56 . 56 56 56 56 56 56 56 56 56 56 56 56 56 56
Cogen2e 180 180 180 . 180 180 180 180 180 o o 0 [} 0o o o
Coall (E. Mont) 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313
Cogen3w 360 360 360 360 360 360 360 360 360 o [¢] o 0 0 [}
Small Hydro 4 West 25 25 25 25 25 25 25 25 25 25 25 25 . 25 25 25
Small Hydro 4 East 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Cogen3e 360 360 360 360 360 360 360 360 360 220 [} 0 (o] [ [o]
Coal2 (E. Wash) 563 563 563 563 563 563 563 563 563 563 563 563 563 563 563
Cogendw 1400 1500 1500 1500 1500 1500 1500 1500 1500 1500 880 720 720 720 720
Coal3 (E. Oregon) 375 563 563 563 563 563 563 563 563 563 563 563 563 563 563
Cogende (o} 80 450 670 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Coald (Nevada) [} 0 0 0 o [ 4] o [} [ o o 0 [} [
Coal5 (W. Wa/Or) [] 0 0 o] 0 0 0 o [ 0o o 0 0 0 0
Windl ’ : o 0 0o 0o [ [ o ] [ o [} [ 0 0 0
Wind2 [ o - o o 0 [ [} 0o [ o} o} 0 0 [} 0o
Replacement o o o 0o [ 1352 1607 1831 1831 2643 3907 4714 4980 5279 5822
-Subtotal 5441 5809 6179 6399 6729 8081 8336 8320 8140 8452 8876 9523 9789 10088 10631
Total Firm Resources 14826 15242 15663 16101 16529 16533 16466 16121 15875 15971 15972 15975 16186 16397 16478
Load/Resource Balance 69 63 60 67 68 69 0 -346 -595 -500 -500 -500 -290 -80 o
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Study ID : 15-JUL-91 07:09:02

Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

PARTY = IOUs

0100 Games
Operating Year 20-21 21-22 22-23 23-24 24-25
Observed Load 16475 16474 16474 16473 16472
Observed Rate 0.00% 0.00% 0.00% 0.00% 0.00%
Existing Resources 4143 4143 4143 4143 4143
BPA Requirements ‘ o (] 0 [} [4
CONSERVATION PROGRAMS:
SF Res MCS . 89 89 89 89 89
MF Res MCS 25 25 25 '25 25
New Manuf Housing 44 44 44 44 44
Refrigerators 65 65 65 65 65
Freezers 18 18 18 T 18 18
Water Heat 203 203 203 203 203
Irrigation 22 22 22 22 22
Industrial 212 212 212 212 212
New Commercial 365 365 365 365 365
Comm Lost Opps Exist 72 72 72 72 72
MF Res Weath 27 27 27 27 27
SF Res Weath 40 40 40 40 40
Comm Discret Ex 76 76 76 76 76
Subtotal ) 1258 1258 1258 1258 1258
~GENERATING RESOURCES: .
Small Hydro 1 West 29 29 29 29 29
Small Hydro 1 East 43 43 43 43 43
Small Hydro 2 West 32" 32 32 32 32
Small Hydro 2 East 47 47 47 47 47
Cogenlw 1] 0 o] 0 [s]
Combined Cycle Mix 349 349 349 349 [}
Cogenle . (o] o] 4] o o
Cogen2w : 1] [} [} [} [¢]
Small Hydro 3 West 37 37 37 37 37
Small Hydro 3 East 56 56 56 56 56
Cogen2e - 1] 0 o o]
Coall (E. Mont) 1313 1313 1313 1313 1313
Cogen3w (1] o] [o] o o]
Small Hydro 4 West . 25 25 25 25 25
Small Hydro 4 East 32 32 32 32 32
Cogen3e v] o [ /] 0
Coal2 (E. Wash) 563 563 563 563 563
Cogendw 720 720 500 170 170
Coal3 (E. Oregon) 563 563 563 563 563
Cogende 1000 1000 1000 1000 1000
Coald (Nevada) o] o 0 ] 0
CoalS (W. Wa/Or) o (o] ] [} o
Windl : (4] [+] o (o] o
Wind2 . o] V] o] 0 o]
Replacement 6268 6268 6486 6816 7164
Subtotal 11077 11077 11075 11075 11074
Total Firm Resources 16478 16478 16476 16476 16475
Load/Resource Balance o 1 o [} 0

16472
0.00%

4143

1313

29-30

30-31 31-32

26-27 27-28 28-29 32-33 33-34 34-35
16471 16471 16470 16470 16469 16468 16464 16461 16457
0.00% 0.00% 0.00% 0.00% 0.00% -0.01% -0.02% -0.02% -0.02%
4143 4143 4143 4143 4143 4143 4143 4143 4143
o o o o ‘0 o 0 [} o

89 89 89 89 89 89 89 89 83

25 25 25 25 25 25 25 25 25

44 44 44 44 44 44 44 44 44

65 65 65 65 65 65 65 65 65

18 18 18 18 18 18 18 18 18
203 203 203 203 203 203 203 203 203
22 22 22 22 22 22 22 22 22
212 212 212 212 212 212 212 212 212
365 365 365 365 365 365 365 365 365
72 72 72 72 72 72 72 72 72
27 27 27 27 27 27 27 27 217

40 40 40 40 40 40 40 40 40

76 76 76 76 76 76 76 76 76
1258 1258 1258 1258 1258 1258 1258 1258 1258
29 29 29 29 29 29 29 29 29

43 43 43 43 43 43 43 43 43

32 32 32 32 32 32 32 32 32

47 47 47 47 47 47 47 47 47

o o o} 0 o] [ [} 0 o

o 0 ] o 0 o o] [ [

0 o 0 0 o (o} o 0 [

o} o [o] o o o o} o o

37 37 37 37 37 37 37 37 37

56 56 56 56 56 56 56 56 56

0. o ] o o o o o 0
1313 1313 1313 1313 1313 1313 1313 1313 1313
[} [0} o (4] 0 o o] [ [}

25 25 25 2S 25 25 25 25 25

32 32 32 32 32 32 32 32 32

(o} o o 0 o 0o o ]

563 563 563 563 563 563 563 563 563

0 (] o o ] ‘0 [ o o

563 563 563 563 563 563 563 563 563
920 550 330 ] o o o] [} o

o o o o ] o 0 0 ]

o [ ] o o] o 1] o 0

o o o o o] 0 [ 0 o

o 0 o o o o 0 0 [
7413 7782 8002 8331 8331 8331 8331 8331 8331
11073 11072 11072 11071 11071 11071 11071 11071 11071
16474 16473 16473 16472 16472 16472 16472 16472 16472
[ o o [ [ 2 5 9 12



study ID : 15-JUL-91 07:09:02
Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW), PARTY = Generating Publics

. 0100 Games
Operating Year 90-91 91-92 92-93 93-94 94-95 95-96 96-97 97-98 98-99 99-00 00-01 01-02 02-03 03-04 04-05
Observed Load 4284 4434 4588 4758 4922 5085 5249 5414 5579 5744 5895 6045 6196 6346 -;;;2
Observed Rate 3.49% 3.48% 3.70% 3.44% 3.32% 3.23% 3.13% 3.05% 2.97% 2.62% 2.55% 2.49% 2.42% 2.37%
Existing Resources 2380 2378 2407 2436 2431 2431 2446 2461 2455 2449 2469 2490 2489 2489 2512
BPA Requirements 1905 2055 2181 2322 2491 2654 2803 2953 3123 3295 3425 3556 3706 3857 3984

CONSERVATION PROGRAMS: )

Subtotal . [ o o o [¢] o [ o o o 0 o .0 0 ]
GENERATING RESOURCES:

Subtotal 0 0o [ 0 [ o - o] ] [} 0 0 ] [¢] ] ]
Total Firm Resources - 4284 4434 4588 4758 4922 5085 5249 5414 5579 5744 5895 6045 6196 6346 6496
Load/Resource Balance 0 o] 0 0 0 o] o o] 0o 0 o] 0 ] 0 0



Study ID

: 15-JUL-91 07:09:02
Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

0100 Games

Operating Year 05-06 06-07 07-08 08-09
Observed Load 6672 6847 7022 7195
Observed Rate 2.71% 2.63% 2.55% 2.47%
Existing Resources 2534 2534 2534 2534
BPA Requirements . 4138 4313 4487 4661
CONSERVATIQN PROGRAMS :

subtotal T T e e
GENERATING RESOURCES:

Subtotal 0 ‘o o o
'Total Firm Resources 6672 6847 7022 7195
Load/Resource Balance 0 ] o o

PARTY = Generating Publics

7368

10-11

7361
~-0.11%
2361

5000

11-12

7353
-0.10%

2361

. 4992

7346
-0.09%
2361

4985

15-16

13-14 14-15 16-17 17-18 18-19 19-20
7340 7333 - 7328 7322 7317 7313 | 7308
-0.09% -0.08% -0.08% -0.07% -0.07% -0.06% -0.06%
2361 2361 2361 2361 2361 2361 2361
4979 4973 4967 4962 4957 4952 4948
[} 0o o o o o [

0 0 0 o 0 o o

7340 7334 - 7328 7322 7317 7313 7308
o o o o o .0 o



Study ID
Study Title

15-JUL-91 07:09:02
HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

PARTY = Generating Publics

0100 Games

Operating Year 20-21 21-22 22-23 23-24 24-25
Observed Load "7305 7303 7300 7298 7296
Observed Rate -0.04% -0.04% -0.03% -0.03% -0.03%
Existing Resources 2361 2361 2361 2361 2361
BPA Requirements 4944 4942 4940 4937 ’4935
CONSERVATION PROGRAMS:

Subtotal e T T T TS
GENERATING RESOURCES:

Subtotal 0 o 0 ] o
Total Firm Resources 7305 7303 7300 7298 7296
Load/Resource Balance 0 0 0 [

0

25-26

7294
-0.03%
2361

4933

26-27

27-28 28-29 29-30 30-31 31-32 32-33 33-34
7290 7289 7287 7286 7285 7286 7287
-0.02% -0.02% -0.02% -0.02% -0.01% 0.01% 0.01%
2361 2361 2361 2361 2361 2361 2361
4930 4928 4926 4925 4924 4925 4926

o o 0 0 0 0 o

0 o [ ° 0 [ 0
7290 7289 7287 7286 7285 7286 7287

0 o 0 0 o 0 o



Study ID : 15-JUL~91 07:09:02
Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (AVg MW),

PARTY = Generating Publics

0100 Games

Operating Year 35-36 36-37 37-38 38-39 39-40 40-41 41-42 42-43 43-44 45-46 49-50
. Observed Load i 7288 7289 7290 7291 - 7291 7292 7293 1293 1294 7295 7295
Observed Rate 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% -0.01%
Existing Resources 2361 2361 2361 2361 2361 2361 2361 2361 2361 2361 2361
BPA Requirements 4928 4929 4929  4930° 4931 4931 4932 4933 4933 4934 4934
CONSERVATION PROGRAMS: ‘ ‘

© Subtotal T T T T T e Tl T T 0 o
GENERATING RESOURCES:

Subtotal - ° 0 0 0 0 0 0 o ° ° 0
Total Firm Resources 7288 7289 7290 7291 7291 7292 7293 7293 7294 7295 7295
Load/Resource‘Balance 0 0 0 0. 0 o (o} 0 0 \ (4] o

B-28



Study ID : 15-JUL-91 07:09:02
study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

PARTY = REGION

B-29

0100 Games
Operating Year 90-91 91-92 92-93 93-94 94-95 95-96 96-97 97-98 98-99 99-00 00-01 01-02 02-03 03-04 04-05
Observed Load 17723 18317 18922 19551 20193 20811 21431 22050 22669 23288 23899 24509 25120 25730 26341
Observed Rate 3.35% 3.30% 3.32% 3.28% 3.07% 2.97% 2.89% 2.81% 2.73% 2.62% '2.56% 2.49% 2.43% 2.37%
DSI Firm Load 2261 2268 2278 2288 2298 2308 2319 2329 2339 2350 2360 2371 2381 2392 2403
Existing Resources 20443 20605 20585, 20564 19997 19429 19495 19560 19475 19389 19538 19687 19458 19229 19225
CONSERVATION PROGRAMS:
SF :Res MCS 0 8 17 26 36 44 54 65 76 87 99 111 125 137 149
MF Res MCS [ 2 3 6 7 9 11 13 15 17 19 21 24 25 27
Water Heat 0 o o o 9 29 50 70 91 113 136 161 185 209 234
Refrigerators 0 [} o ] 3 9 14 20 26 32 39 46 54 61 €9
Freezers o (o] (o] 1] 1 2 4 5 7 9 10 13 15 17 19
New Manuf Housing [ 2 4 7 10 13 17 23 27 32 38 42 47 53 58
Irrigation [ o 2 3 5 9 12 16 20 23 27 30 33 35 36
Industrial 0 L} 16 36" 58 81 104 128 151 174 196 219 243 266 289
New Commercial (4] 18 S1 83 114 142 171 201 232 264 294 322 352 382 413
Comm Discret Ex (] 4 15 30 45 60 15 90 105 120 135 150 161 162 162
Comm Lost Opps Exist o 4 12 19 27 34 41 48 56 64 71 79 86 94 102
SF Res Weath o 3 10 20 ‘29 38 47 56 66 75 84 93 101 102 102
MF Res Weath o 1 4 7 9 12 15 17 20 23 25 28 31 33 36
Subtotal o 46 134 237 353 482 615 752 892 1033 1173 1315 1457 1576 1696
GENERATING RESOURCES: . ,
Hydro Eff Imp o 0 20 40 60 80 80 100 100 100 100 100 100 100 100
Trans Eff Imp [ ] 11 22 23 34 34 34 34 34 34 34 34 34 34
Small Hydro 1 East o [ o 48 57 57 57 57 57 57 57 57 57 57 57
Small Hydro 2 East 0 ] ] 36 61 61 61 61 61 61 61 61 61 61 61
Small Hydro 3 East 0o o [¢] o [ [¢] 26 52 52 52 52 52 56 67 67
Small Hydro 4 East o ] ] [] 0 (o] 25 32 32 32 32 32 32 32 32
Small Hydro 1 West 0 o o 39 39 39 39 39 39 39 39 39 39 39 39
Small Hydro 2 West o 0 o 36 43 43 43 43 43 43 43 43 43 43 43
Small Hydro 3 West 0 [ o [} 0 [} 26 48 48 48 48 48 48 48 48
Small Hydro 4 West [¢] [ 0o 0o [ 0 25 25 25 25 25 25 25 25 25
Combined Cycle BPA 0 o 0 ] 349 349 697 697 697 697 697 697 697 697 697
Combined Cycle Mix 4] [ o [ 698 698 698 698 698 698 698 698 698 698 698
Cogenle 0 (o] 40 40 40 40 40 40 40 40 40 40 40 40 40
Cogen2e [ ] 0 180 180 180 180 240 240 240 240 240 240 240 240
- Cogen3e [ ] 0 0 140 360 360 360 360 360 360 360 360 370 370
Cogende ] o 1] [ o [¢] 0 o3 o 0 o o [} 0 (]
Cogenlw o [} 40 40 40 40 40 40 40 40 40 40 40 40 40
Cogen2w (] [ 240 240 240 240 240 240 240 240 240 240 240 240 240
Cogen3w 0 0 (4] 0 360 360 360 380 480 480 480 480 480 480 480
Cogendw - 0 o o 0 0 620 780 780 780 780 780 780. 1000 1330 1330
Coall (E. Mont) o [ [ 0 [} [¢] 0 188 375 563 750 938 1125 1313 1313
Coal2 (E. Wash) o ] [ 0 0 (] o 188 375 563 563 563 563 563 563
Coal3 (E. Oregon) 4] (4] o 1] 1] 0 (4] o o 4] o 0 () 4] 188
Coal4 (Nevada) [} 0 o 0 0 0 0 o 0 0 [v] -0 0 0o
Coal5 (W. Wa/Or) [} o o 0 0 [¢] 0 (4] 0o [} [} 0 0 0
FBCoall (E. Mnt) o () ] [ (] 0 [} 0o [ [ 0 o ] [
FBCoal2 (E. Wa) o 4] (o} 0o (] 0 o] [ o [0} o 0 [} 0
FBCoal3 (E. Ore) 0o o 0 [ [ 0 0 [} 0 o o o ] [}
FBCoald (Nev) o 0 ] 0 0 0 [s] (o] o o 1] 1] 0 [}
FBCoal5 (WWa/Or) 0o 0 o [ [¢] [} 0 o ] 0o o /] [ V]
GCoall (EMont) 0 o o ] [} [} [ o [ 0" [ [} 0 o
GCoal2 (EWash) 0o o o [ [] 0 [¢] o] 0o [} [} o o [}
GCoal3 (EOre) . o o o [} o’ 0 [} o [ [ o 0 o [}
GCoald (Nev) 0 [} o ] ] [ [ o o ] [ ] o} ]
GCoal5. (WWaOr) 0 [ 0 ] [ 0 0 [ o -0 1] o o [}
Replacement o} o] o o 0 o 0 o] ] 4] 1] o] 0 o
WNP 3 0o o ] o [ 0 0 [+] o 0o 0 o [} o 806
WNP 1 [ ] (o} o ] [} 0 [} [} 813 813 813 813 813 813
Geothermall 0 o o} o [} 0 [} o} [ o] o o o o (]
Geothermal2 [ o [+] 0 o 0 0 o} 45 45 45 45 90 135 157
Solarl o ] .0 0 0 [} [ (o] 0 0 o [¢] o 0 [}
Solar2 [ [} o o [} (4] o o o [ 0 [} (4] [}
Solar3 0 [} [v] 0 [ [ .0 o 0 - 0 [} 0 0o (]
Windl [ o o [ [} 0 [¢] ] 0 0 o o 0 [}
Wind2 0 o o o 0 0 0 o 0 0 0 0 o ]
Subtotal 0 0 - 351 721 2330 3201 3811 4342 4861 6050 6237 6425 6881 7465 8481
. . Total Firm Resources 20443 20652 21069 21520 22680 23113 23922 24654 25227 26471 26949 27429 27795 28271 29399
. - N
Load/Resource Balance 459 67 -130 -318 189 -7 173 275 219 833 691 549 293 148 655



Study ID

: 15-JUL-91 07:09:02

_Study Title: HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

PARTY = REGION

0100 Games
Operating Year 35-36 36-37 37-38 38-39 39-40 40-41 41-42 42-43 43-44 44-45 45-46 46-47 47-48 48-49
Observed Load 29979 29979 29979 29979 29979 29979 29979 29979 29979 29979 29979 29979 29979 29979
Observed Rate 0.00% 0.00% 0.00% 0.00%8 0.00% O0.00% 0.00% 0.00% 0.00% ©0.00% 0.00% 0.00% 0.00% 0.00%
DSI Firm Load 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457
Existing Resources 13231 13231 13231 13231 13231 13231 13231 13231 13231 13231 13231 13231 13231 13231
CONSERVATION PROGRAMS:
SF Res MCS 215 215 215 215 215 215 215 215 215 215 215 215 215 215
MF Res MCS 37 37 37 37 37 37 -37 37 37 37 37 37 37 37
Water Heat 362 362 362 362 362 362 362 362 362 362 362 362 362 362
Refrigerators 110 110 110 110 110 110 110 110 110 110 110 110 110 110
Freezers 30 30 30 30 - 30 30 30 - 30 30 30 30 30 30 30
New Manuf Housing ‘83 81 79 76 72 69 65 60 S5 51 45 40 36 30
Irrigation . 36 36 36 36 36 36 36 36 36 36 36 36 36 36
Industrial 400 400 - 400 400 400 400 400 400 400 400 400 400 400 400
New Commercial 579 579 579 579 579 579 579 579 579 579 579 579 579 579
Comm Discret Ex 162 162 162 162 162 162 162 162 162 162 162 162 162 162
Comm Lost Opps Exist 139 139 139 139 139 139 139 139 139 139 139 139 139 139
SF Res Weath 102 102 102 102 102 102 99 92 82° 74 64 54 46 36
MF Res Weath 36 36 36 36 36 36 35 32 29 27 24 21 19 16
Subtotal 2291 2289 2287 2284 2280 2277 2269 2254 2236 2222 2203 2185 2171 2152
GENERATING RESOURCES: |
Hydro Eff Imp o] [} (o] o 0 0 o] o] o] o] o o 0 (1]
Trans Eff Imp o] 4] (o] 0 0. [} o] o ] o] o o o o
Small Hydro 1 East 57 57 57 57 57 57 57 57 10 o o o] o 0
Small Hydro 2 East 61 61 61 61 61 . 61 61 61 26 (o] 0. (o] ‘0 o]
Small Hydro 3 East 75 15 75 5 5 75 75 75 75 75 75 49 23 23
Small Hydro 4 East 43 43 43 43 43 43 43 43 43 43 43 18 11 11
Small Hydro 1 West 39 39 39 39 39 39 39 39 0 0o o 0 o o
Small Hydro 2 West 43 43 43 43 43 43 43 43 7 o o [+] (4] o
Small Hydro 3 West 48 48 48 48 48 48 48 48 48 48 48 22 [ o
Small Hydro 4 West 32 32 32 32 32 32 32 32 32 32 32 7 7 7
Combined Cycle BPA o [} o o o 0 o o 4] o o 1] [} ]
Combined Cycle Mix o ] o [+] [} ‘0 [} 0 ] 0 [ o [ [}
Cogenle o] (] (o] 0 o o] (o] [\] o [o] o o] [+] o
Cogene o o] (o] o ] [v] o] V] o (o] V] o 4] (4]
Cogen3e o 1] (o] o o] o o] 0 0 o] 0 0 1] o
Cogende o o [} o 0 ] o o 0 o o o [} ]
Cogenlw o [} 0 0o o [ o o 0 ] o 0 o 0
Cogen2w [¢] o o] ] o 0 o o o (o] 1] ] 0 (4]
° Cogen3w N 4] o [s] (4] 0. [s] o [+] 0. [+] V] () o o
Cogendw ) [ 0 [} [ [ o 0 [ o o o ] -0
Coall (E. Mont) 1313 1313 1125 938 750 563 375 188 0 0 o o 0 0
Coal2 (E. Wash) 563 563 375 188 0 o 0 0 o 0 (1] [} 1] [}
Coal3 (E. Oregon) 563 563 563 563 563 563 563 563 563 375 188 o 0 o
Coald (Nevada) o 0 o o (o) (o] 0 o 0 (4] 0 (o] 0 [¢]
Coal5 (W. Wa/Or) o 0 /] 1] o] o] o] ) W] o o [v] 0 [}
FBCoall (E. Mnt) [} 0 [+] o V] 0 ] o o o 0 o 0 ]
FBCoal2 (E. Wa) o [} o ] 0 (o} 0 [o] 0 [} [} 0 [} [
FBCoal3 (E. Ore) o 1] ] o [s] o] [ ] o (4] o o 0 0
FBCoald (Nev) 1] (o] o 4] .0 [+] o o] o [v] [ 0 [ [}
FBCoal$ (WWa/Or) v] o o o [+] (o] o o ] 4] V] 0 1] o
GCoall (EMont) o V] (o] ] (o] o] o] o] (o] o o’ (1] V] o
GCoal2 (EWash) o o [+] 0. [+] [+] [s] o [+] o [} o 0 (4]
GCoal3 (EOre) 0 o [} o ] 0o [ o o 0 o o 0 1]
GCoald (Nev) 1] o 0 0 (] 0 4] 0 0 [+ )] 0 [} o
GCoal5 (WWaOr) (1] (1] [4] 0 (V] o (4] 1] [4] 0 [+ 0 0 0
Replacement 12296 12345 12750 13173 14408 14599 14795 14998 15360 16412 16617 16924 16995 17013
WNP 3 806 806 806 806 806 806 806 806 806 o o 0 [} [}
WNP 1 813 813 813 813 o 0 0 o o [} o [} 0. o
Geothermall 0 0 o o ] ] o o 0o o [} /] [} o
Geothermal2 180 135 . 90 45 [} [} [ 0 0 0 o 0o [ o
Solarl o 0 o o o 0o 0 0. [} [} 0 (1] [ o
Solar2 o ] o o o [} o o 0 o 0 [} (] 0o
Solar3 [} 0 . o o 0o o 0 (] 0o [} o o 0 o
Windl 0 ] o] o] o (o] o o] o [} ] o] 1] o
Wind2 ] /] o o] o (o] [+] (o] o] [} o] o] 4] [¢]
Subtotal 16932 - 16936 16920 16924 16925 16929 16937 16953 16970 16985 17003 17020 17036 17054
Total Firm Resources 32451 32454 32436 32436 32436 32436 32436 32437 32436 32436 32436 32437 32435 32436
Load/Resource Balance 16 18 o o o] 0 . [+] 1 [ o] o] 1 -1 )]
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Study ID :
Study Title:

SYSTEM SUMMARY:

0100 Games
Operating Year 20-21
Observed Load 29979
Observed Rate 0.00%
DSI Firm Load 2457
Existing Resources 13231
CONSERVATION PROGRAMS:
SF Res MCs 215
MF Res MCS 37
Water Heat 362
Refrigerators 110
. Freezers 30
New Manuf Housing 83
Irrigation 36
Industrial 400
New Commercial 579
Comm Discret Ex 162
Comm Lost Opps Exist 139
SF Res Weath 102
MF Res Weath 36
Subtotal 2291
GENERATING RESOURCES:
Hydro Eff Imp 100
Trans Eff Imp 34
Small Hydro 1 East 57
Small Hydro 2 East 61
Small Hydro 3 East 75
Small Hydro 4 East 43
Small Hydro 1 West 39
' Small Hydro 2 West 43
Small Hydro 3 West 48
Small Hydro 4 West 32
Combined Cycle BPA - 697
Combined Cycle Mix 698
Cogenle (o]
Cogen2e o
Cogen3e 120
Cogende 1000
Cogenlw (4]
Cogen2w 0
Cogen3w (]
Cogendw 1180
Coall (E. Mont) 1313
Coal2 (E. Wash) 563
Coal3 (E. Oregon) 563
Coald (Nevada) [+
Coal5 (W. Wa/Or) (o]
FBCoall (E. Mnt) (o]
FBCoal2 (E. Wa) ]
FBCoal3 (E. Ore) (o]
FBCoald (Nev) 0
FBCoal$  (WwWa/Or) . 0
GCoall (EMont) (o]
GCoal2 (EWash) 4]
GCoal3 (EOre) o
GCoald (Nev) 0
GCoal5 (WWaOr) ]
Replacement 8250
WNP 3 806
WNP 1 813
Geothermall 0
Geothermal2 383
Solarl
-Solar2 - o
Solar3 : 0
Windl 0
Wind2 o
Subtotal 16918
Total Firm Resources 32436
Load/Resource Balance [

15-JUL-91 07:09:02
HIGH LOAD NEW BASE CASE 4

Mean Loads and Resources (Avg MW),

PARTY = REGION

21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29
29979 29979 29979 29979 29979 29979 29979 29979
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% O0.00% 0.00%
2457 2457 2457 2457 2457 2457 2457 2457
13231 13231 13231 13231 13231 13231 13231 13231
215 215 215 215 215 215 215 215
37 37 37 37 37 37 37 37
362 362 362 362 362 362 362 362
110 110 110 110 110 110 110 110
30 30 30 30 30 30 30 30
83 83 83 83 83 83 83 83
36 36 36 36 36 36 36 36
400 400 400 400 400 400 400 400
579 579 579 579 579 579 579 579
162 162 162 162 162 162 162 162
139 139 139 139 139 139 139 139
102 102 102 102 102 102 102 102
36 36 36 36 36 36 36 36
2291 2291 2291 2291 2291 2291 2291 2291
100 80 60 40 20 20 o 0
34 23 12 11 0 [ [ [}
57 57 57 57 57 57 57 57
61 61 61 61 61 61 61 61
75 75 75 15 75 75 15 75
43 43 43 43 43 43 43 43
39 39 39 39 39 39 39 39
43 43 43 43 43 43 43 43
48 a8 48 48 48 48 48 48
32 32 32 32 32 32 32 32
697 697 697 349 349 0 [ 0
698 698 698 0 0 0 4 0
0 ¢} 0 0 0 0 [ 0

0 [ 0 3} 0 0 o 0
120 120 110 110 110 110 110 [}
1000 1000 1000 1000 1000 920 550 330
0 0 0 [} 0 0 [ 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
1180 960 630 630 560 460 460 300
1313 1313 1313 1313 1313 1313 1313 1313
563 563 563 563 563 563 563 563
563 563 563 563 563 563 563 563
0 o . o 0 0 0 o 0

0 o ' o 0 0 0 (] 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 o 0

0. 0 0 0 0 0 [ 0

0 3} 0 0 0 0 4] 0

0 0 0 [ 0 0 o [

[4 o 0 0 0 0 o 0

[ 0 0 0 0 4 0 0

0 - 0 0 0 0 0 0 o

[ 0 0 0 o o' 0 0

%) 0 0 0 o o 0 .0
8250 8500 8872 9939 10039 10568 10958 11493
806 806 806 806 806 806 806 806
813 813 813 813 813 813 813 813
0 0 0 0 0 o [
383 383 383 383 383 383 383 338
[} 0 0 0 0 o [} [

o 0 0 [ 0 o 0 o

0 0 0 0 0 0 0 [}

0 0 [ [ 0 o 0 0

o 0 [ [4 ] 0 5} 0
16918 16917 16918 16918 16917 16917 16917 16917
32436 32435 32436 32437 32436 32436 32436 32436
o -1 0 1 0 0 [4 0
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29979
0.00%
2457

13231

215

37
362
110

1313

v uv
N N
ww

000 ocoooo0OOOO

32436

o]

[c¥-N-NeN-N-NoN-NoNe)

31-3% 32-33 33-34 34-35

29979 29979 29979 29979 29979
0.00% 0.00% 0.00% 0.00% 0.00%
2457 2457 2457 2457 2457
13231 13231 13231 13231 13231
215 21S 215 215 215
37 37 37 37 37
362 362 362 362 362
110 110 110 110 110
30 30 30 30 30
83 83 83 83 83
36 36 36 36 36
400 400 400 400 400
579 579 579 579 579
162 162 162 162 162
139 139 139 139 139
102 102 102 102 102
36 36 36 36 36
2291 2291 2291 2291 2291
o o 0 ] o

o o [} o 0

57 57 57 LY) 57
61 61 61 61 61
75 75 75 75 75
43 43 43 43 43
39 39 39 39 39
43 43 43 43 43
48 48 48 48 48
32 32 32 32 32
0o o o 0 [

o o 0 o 0

[} (] (] [ .0

o o o 0 [¢]

[ o o 0 0

o o o 0 o

o o o 0 o

o 0 o o o

o o o o 0
0 [ 1] 0 o
1313 1313 1313 1313 1313
563 563 563 563 563
563 563 563 563 563
o o o 0 o

0o [ o o 0

0 0 o [ 0

o ] 0o o 0

o o 0 o o

o 0 0 0 o

o o o o 0

o [ o [] -0

[ o o o [

o 0 [ 0 [}

o 0 o 0 0

] o o "0 o
12123 12125 12173 12222 12248
806 806 806 806 806
813 813 813 813 813
[} o o

338 338 293 248 225
] o [ [ [}

0 0 0 o [

o 0 o o o

o [} ] o (]

[ o o o [}
16917 16919 16922 16926 16929
32436 32438 32441 32445 32448
o 2 5 9 13



Study ID : 15-JUL-91 07:09:02

Study Title

HIGH LOAD NEW BASE CASE 4

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

0100 Games
Operating: Year 05-06 06-07 07-08
Observed Load 27069 - 27796 28524
Observed Rate 2.76% 2.69% 2.62%
DSI Firm Load 2413 2424 243s
Existing Resources 19221 19312 19402
CONSERVATION PROGRAMS:
SF Res MCS 162 174 188
MF Res MCS 30 31 33
Water Heat 257 282 309
Refrigerators 76 83 90
Freezers 20 22 24
New Manuf Housing 62 68 72
Irrigation 36 36 36
Industrial 311 334 357
New Commercial 444 476 510
. Comm Discret Ex 162 162 162
Comm Lost Opps Exist 109 116 123
SF Res Weath 102 102 102
MF Res Weath 36 36 36
Subtotal 1807 1922 2042
GENERATING RESOURCES:
Hydro Eff Imp 100 100 100
Trans Eff Imp ' 34 34 34
Small Hydro 1 East 57 57 57
Small Hydro 2 East 61 61 61
Small Hydro 3 East 67 67 75
Small Hydro 4 East 32 32 36
Small Hydro 1 West 39 39 39
Small Hydro 2 West 43 43 43
Small Hydro 3 West 48 48 48
Small Hydro 4 West 25 25 32
Combined Cycle BPA 697 697 697
Combined Cycle Mix 698 698 698
Cogenle 40 40 40
Cogen2e 240 240 240
Cogen3e 370 370 370
Cogende 0 80 450
Cogenlw 40 40 40
Cogen2w . 240 240 240
Cogen3w 480 480 480
Cogendw 1400 1500 1500
Coall (E. Mont) 1313 1313 1313
Coal2 (E. Wash) 563 563 563
Coal3 (E. Oregon) 375 563 563
Coald (Nevada) 0 0. 1]
CoalS (W. Wa/Or) (] ] o
FBCoall (E. Mnt) 0 (4] 0
FBCoal2 (E. Wa) 0 o [¢]
FBCoal3 (E. Ore) [} o o
FBCoald (Nev) [} o [}
FBCoal5 (WwWa/Or) o o o
GCoall (EMont) [} o ]
GCoal2 (EWash) ' ] [} o
GCoal3 (EOre) 1] [} o
GCoald (Nev) 1] 0 0
GCoalS (WWaOr) [} 0 o
Replacement ] 0 o
WNP 3 806 806 806
WNP 1 813 813 813
Geothermall o o (o]
Geothermal2 202 248 293
Solarl o 1] [¢]
Solar2 o 4] (]
Solar3 [ [} o
Windl o o] (o]
Wind2 (] 0 0
Subtotal 8783 9197 9631
Total Firm Resources 29811 30431 31074
329 210 115

Load/Resource Balance

29251
2.55%
2446

19478

201
336

216

100
34
57
61
75
43
39
43
48
32

697

698

40 .

240
480
670

40
240
. 480
1660

CO0O0QCO0OO0O0O0OO0OOOO

806
813

(=]

338

10173

31815
118

PARTY = REGION

09-10 10-11 11-12 12-13. 13-14 14-15 15-16 16-17 17-18 18-19 19-20
29979 29979 29979 29979 29979 29979 . 29979 29979 29979 29979 29979
2.49% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457
19423 17845 17453 17054 16917 16631 16119 15204 15079 14861 13677
215 215 215 215 215 215 215 215 215 215 215
37 37 37 37 .37 37 37 37 37 37 37
362 362 362 362 362 362 362 362 362 362 362
110 110 110 110 110 110 110 110 110 110, 110
30 30 30 30 “30 30 30 30 30 30 30
83 83 83 83 83 83 83 83 83 83 83
36 36 36 36 36 36 36 36 36 36 36
400 400 400 400 400 400 400 400 400 400 400
579 579 579 579 579 579 579 579 579 579 579
162 162 162 162 162 162 162 162 162 162 162
139 139 139 139 139 139 139 139 139 139 139
102 102 102 102 102 102 102 102 102 102 102
36 36 36 36 36 36 36 36 36 36 36
2291 2291 2291 2291 2291 2291 2291 2291 2291 2291 2291
100 100 100 100 100 100 100 100 100 100 100
34 34 34 34 34 34 34 34 34 34 34
57 57 57 57 57 57 57 57 57 57 57
61" 61 61 61 61 61 61 61 . 61 61 61
75 75 15 75 75 75 15 75 75 75 5
43 43 43 43 43 43 43 43 43 43 43
39 39 39 39 39 39 39 39 39 39 39
43 43 43 43 43 43 43 43 43 43 43
48 48 48 48 48 48 48 48 48 48 48
32 32 32 32 32 32 32 32 32 32 32
697 697 697 697 697 697 697 697 697 697 697
698 698 698 698 698 €98 698 698 698 €98 698
40 40 40 -0 o 0 0 ] o o o
240 240 240 240 60 60 60 60 0 o o
480 480 480 480 480 340 120 120 120 120 120
1000 1000 1000 1000 1000 1000 1000 1000. 1000 1000 1000
40 40 40 [} ] o ] o] [} o o
240 240 240 o o o o o o o o
480 480 480 480 480 120 120 120 100 0 o
1960 1960 1960 1960 1960 1960 1340 1180 1180 1180 1180
1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313
563 563 563 563 563 563 563 563 563 563 563
563 563 563 563 563 563 563 563 563 563 563
0 o 0 [ 0 [ [ 0o ] o [

o o o] 0 ] ] o o] [ o [

0 [ [0} 0o 0 o o o o o o

o o 0 o 0 o ] 0 o [} 0

[ 0 0o 0 [ 0 o o 0 o o

0 0 0 0 o o [ o o o o

o o ] ] o o o o] 0 o] o

0 o o o ] o o 0 [ o [

] [ o o () o o (o] o o o

] o o [} 4] 0 o /] 0 o [

[ o o 1] o [} 0 (o} [ o ]

o o o ] o o o o [¢] ] o

o 1578 1848 2221 2232 3044 4308 5115 5552 6409 7803
806 806 806 806 806 806 806 806 806 806 806
813 813 813 813 813 / 813 813 813 813 813 813
o o o ] o [ o o [ o o
383 383 383 383 383 383 383 383 383 383 383
o 0 0 ] ] [¢] ] o] o ] o

o} o o] o o o o (o] 0 ] 0

o 0 ] o ] o o [\] o -0 0

[ (] o [} 0o 0 [ o] 0o o o

o o o o ] [ o ] o 0 0
10848 12426. 12696 12749 12580 12892 13316 13963 14320 15077 16471
32559 32559 32436 32090 31784 31810 31722 31454 31686 32226 32435
123 123 1 -346 -652 -626 -714 -982 -750 -210 -1
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Study ID : 15-JUL-91 07:59:56
Study Title: conservation alternative

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

0100

Operating Year

Observed Load
Observed Rate
DSI Firm Load

Existing Resources
BPA Requirements

CONSERVATION PROGRAMS:
SF Res MCsS
MF Res MCS
New Manuf Housing
Water Heat
Refrigerators
Freezers
Irrigation
Industrial
New Commercial
Comm Lost Opps Exist
MF Res Weath
SF Res Weath
Comm Discret Ex

Subt%:al

GENERATING RESOURCES:
Hydro Eff Imp
Trans Eff Imp
Small Hydro 1 West
Small Hydro 1 East
Small Hydro 2 West
Small Hydro 2 East

. Cogenlw
Combined Cycle Mix
Combined Cycle BPA
Cogenle
‘Cogen2w
Small Hydro 3 West
WNP 1
WNP 3 |
Small Hydro 3 East
CogenZe
Cogen3w
Geothermal2
Small Hydro 4 West
Small Hydro 4 East
Cogen3e
Cogendw
Coall (E. Mont)
Cogende
Windl
Coal2 (E. Wash)
Geothermall
Solar3
Solarl
Solar2

Coal3 (E. Oregon)
Coald (Nevada)
CoalS5 (W. Wa/Or)
Replacement

Subtotal

Total Firm Resources

Load/Resource Balance

Games

PARTY = BPA

90-91 91-92 92-93 93-94 94-95 95-96 96-97 97-98 98-99 99-00 00-01 01-02 02-03 03-04 04-05
3888 4002 4120 4235 4355 4473 4591 4709 4826 4944 5058 5173 5286 5400 5514
2.95% 2.94% 2.78% 2.84% 2.71% 2.63% 2.56% 2.50% 2.43% 2.32% 2.26% 2.20% 2.15% 2.10%

2261 2268 2278 2288 2298 2308 2319 2329 2339 2350 2360 2371 2381 2392 2403
8379 8546 8382 8219 8213 8208 8255 8302 8310 8319 8417 8515 8521 8527 8408
-1952 -2132 -2308 -2322 -2491 -2654 -2803 -2953 -3123 -3295 -3425 -3556 -3706 -3857 -3984
0 s 11 16" 22 27 33 40 46 53 €0 67 75 82 89

o 1 1 2 2 3 4 4 5 6 6 7 8 8 s

0 1 2 3 5 6 8 11 13 15 18 20 22 25 27

0 o ° 0 4 13 22 31 40 50 €0 71 81 92 103

o ° 0 0 1 4 € 8 11 13 16 19 22 25 28

0 0 0 o 0 1 2 2 3 4 4 s 6 7 8

0 o 1 1 2 4 s 6 8 9. 11 12 13 14 14

o 2 8 17 27 38 a9 60 71 .82 92  '103 114 125 136

° 7 19 31 a2 53 63 74 86 98 109 119 130 141 153

o 2 6 9 13 16 20 23 27 31 34 38 a1 45 49

0 0 1 2 2 3 4 4 s 6 6 7 8 8 9

0 2. 6 12 18 23 29 34 40 46 51 57 62 62 62

0 2 8 16 24 32 a0 48 56 64 72 79 85 86 86

0 22 63 109 162 223 285 345 411 477 539 604 €67 720 773

0 0 20 40 60 80 80 100 100 100 100 100 100 100 100

o ° 11 22 23 34 34 34 34 34 34 34 34 34 34

o 0 0 10 10 10 10 10 10 10 10 10 10 10 10

0 0 o 14 14 14 14 14 14 14 14 14 14 14 14

° ° ° 11 11 11 1 11 11 11 11 11 11 1 11

0 0 0 11 14 14 14 14 14 14 14 14 14 14 14

o, 0 10 10 10 10 10 10 10 10 10 10 10 10 10

0 0 0 0 349 349 349 349 349 349 349 349 349 349 349

0 0 0 0 349 349 697 697 €97 697 697 €97 697 697 697

0 o 10 10 10 10 10 10 10 10 10 10 10 10 10

0 0 60 60 €0 60 €0 60 60 60 60 60 60 60 60

o 0 0 o 0 0 0 11 11 11 11 11 11 11 11

o o 0 0 0 o 0 0 o 813 813 - 813 813 813 813

o 0 0 0 o 0 0 0 0 0 o 0 0 o 806

o 0 0 0 o 0 0 ° o 0 0 0 0 11 11

° o 0 0 0 0 0 €0 60 60 60 60 €0 60 60

0 0 0 0 0 0 0 20 120 120 120 120 120 120 120

0 ) 0 ) 0 o 0 0 45 45 as 45 90 135 157

o 0 o 0 0 0 0 o ° 0 0 0 0 0 0

0 - 0 0 0 0 o 0 o 0 0 o 0 0 0 0

o [+] 0 o] 0 o] o (1] o] (4] o] V] o] 10 10

o o 0 0 o o 0 o o o o 0 o 0 0

o 0 0 0 o 0 0 0 0 0 o 0 0 0 o

° 0 0 o 0 0 0 0 0 0 o ° 0 0 0

0 o 0 o 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 o 0 0 o . o o 0 o o 0

0 ° 0 0 0 0 0 0 o o 0 0 o ° 0

0 ° o o . o 0 0 0 0 0 0 0 0 0 0

o 0 0 0 0 0 0 0 0 0 o 0 0 0 °

0 ° o 0 0 0 0 0 0 0 o 0 0 o 0

o 0 0 0 0 0 0 0 0 0 0 ) 0 0 0

0 0 0 0 0 0 0 0 0 ) 0 0 ° 0 0

o o 0 0 0 0 0 0 0 0 o I 0 0 0

0 ° o 0 0 0 o 0 0 o 0 o o ° o

0 o 11 188 910 941 1289 1400 1545 2358 2358 2358 2403 2469 3297
6428 6435 6248 6194 6795 6717 7025 7094 7143 7859 7888 7921 7884 7859 8493
278 165 -151 -330 142  -65 114 57 -24 562 470, 378 217 61 576
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Study ID :
Study Title:

SYSTEM SUMMARY:
. . 0100

Operating Year

Observed Load
Observed Rate
DSI Firm Load

Existing Resources
BPA Requirements

CONSERVATION PROGRAMS:
SF Res MCs

- MF Res MCS
New Manuf Housing
Water Heat
Refrigerators
Freezers
Irrigation
Industrial
New Commercial
Comm Lost Opps Exist
MF Res Weath
SF Res Weath
Comm Discret Ex

Subtotal

GENERATING RESOURCES:
Hydro
Trans
Small
Small
Small
Small
Cogenlw
Combined Cycle Mix
Combined Cycle BPA
Cogenle
Cogen2w
Small Hydro 3 West
WNP 1
WNP 3
Small Hydro
Cogen2e
Cogen3w
Geothermal2
Small Hydro
Small Hydro
Cogen3e
Cogendw
Coall (E. Mont)
Cogende
Windl
Coal2 (E. Wash)
Geothermall
Solar3
Solarl
Solar2

" Coal3 (E. Oxegon)
Coald4 (Nevada)
CoalS (W. Wa/Or)
Replacement

3 East

4 West
4 East

Subtotal

Total Firm Resources

Load/Resource Balance

15-JUL-91 07:59:56
conservation alternative

B-34

Mean Loads and Resources (Avg MW), PARTY = BPA
Games

05-06 06-07 07-08 08-09 09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20
5642 5771 5898 6026 6153 6158 6164 6169 6173 6178 6182 6185 6189 6192 6195
2.34% 2.27% 2.22% 2.16% 2.11% 0.09%. 0.09% 0.08% 0.07% 0.07% 0.07% 0.06% 0.06% ' 0.05% 0.05%
2413 2424 2435 2446 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457
8289 8394 8500 8431 8362 . 8291 8220 8150 8079 8009 7920 7650 7579 7449 6727
-4138 -4313 -4487 -4661 -4849 -5000 -4992 -4985 -4979 -4973 -4967 -4962 -4957 -4952 -4948
96 103 111 118 126 126 126 126 126 126 126 126 126 126 126
‘10 10 11 12 12 12 12 12 12 12 12 12 12 12 12
29 32 34 36 39 39 39 39 39 39 39 39 39 39 39
113 124 136 148 159 159 159 159 159 159 159 159 159 159 159
31 34 37 41 45 45 45 45 45 45 45 45 45 45 45
8 9 10 11 12 12 12 12 12 12 12 12 12 12 12
14 14 14 ‘14 14 14 14 14 14 14 14 14 14 14 14
146 157 168 179 188 188 188 188 188 188 188 188 188 188 188
164 176 189 201 214 214 214 214 214 214 214 214 214 214 214
52 56 59 63 67 €7 67 67 - 67 67 67 67 67 67 67
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
62 62 62 . 62 62 62 62 62 62 62 62 62 62 62 62
86 86 86 86 86 86 86 86 86 86 86 86 86 86 86
820 872 926 980 1033 1033 1033 1033 1033 1033 1033 1033 1033 1033 1033
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
34 34 34 34 34 34 34 34 34 34 34 34 34 34 3
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
11 11 11 11 11 11 11 11 11 11 11 11 - 11 11 11
14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
10 10 10 10 10 10 10 (o] o o o] [v] [} (/] [+]
349 349 349 349 349 349 349 349 349 349 349 349 349 349 349
697 697 697 697 697 697 697 697 697 697 697 697 697 697 697
10 10 10 10 10 10 10 (4 ] o [+] 0 o 1] o]
60 60 60 60 60 60 60 o 4] [+] (o] o] o [+] 0
11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
813 813 813 813 813 813 813 813 813 813 813 813 813 813 813
806 806 806 806 806 806 806 806 806 806 806 806 806 806 806
11 11 19 19 19 19 . 19 19 19 19 19 19 19 19 19
60 60 60 60 60 60 60 60 60 60 60 60 o] o] [
120 120 120 . 120 120 120 120 120 120 120 120 120 100 ] 0
202 248 293 338 383 383 383 383 383 383 383 383 383 383 383
(1] v] 7 7 ~ 7 7 7 7 7 7 7 7 7 7 7
] /] 4 11 11 11 11 11 11 11 11 11 11 11 11
10 10 10 120 120 120 120 120 120 120 120 120 120 120 120
4] 1] -0 160 460 460 460 460 460 460 460 460 460 460 460
[} ] o 0 0 0 0 o 0 [¢] 0 0 0 0 0
0 4] ] o o 0 0 [} o (o] (4] [+] 0 (1] (4]
/] V] o (] 0 4] o o V] 0 (o] o 0 /] (1]
[ o (o] ] 1] 0 o (1) 1] 0 o 0 o 0 ]
(] 0o (o] 0. ] o 0 o (o] 0 o . [} o [} [}
(] ] o 0o o 0 4] 0 0 0 o 0 [ [ 0
o ] [} [} o V] [} o [ ] 1] o o [+] 1]
] (o] (1] ] o 1] 0 o 0 0 [+] [+] o o o
(1] o o] 4] ] 0 0o o] 0 [v] o (o] 0 4] o
o 4] ] o -0 4] o [} (4] (1] 0. o [s] o] 0
[} -0 /] /] 0 0 o [] ] [ 1] [} ] o ]
(] 0 o ] o 226 241 390 401 401 401 401 572 1130 1981
3342 3388 3452 3774 4119 4345 4360 4429 4440 4440 4440 4440 4531 4989 5840
8313 8341 8390 8524 8665 8669 8621 8626 8573 8509 8426 8161 8186 8519 8652
260 147 55 51 55 53 [} o -57 -126 -213 -482 -460 -130 o



Study ID : 15-JUL-91 07:59:56 .
Study Title: conservation alternative

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

PARTY = BPA

0100 Games
Operating Year 20-21 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31 31-32 32-33 33-34 34-35
Observed Load 6199 6202 6205 6208 6211 6214 6216 6218 6220 6222 6224 6226 6229 6231 6234
Observed Rate 0.05% ©0.05% 0.05% 0.05% 0.04% -0.04% 0.04% 0.04% 0.03% 0.03% 0.03% 0.03% 0.04% 0.04% 0.04%
DSI Firm Load 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457
Existing Resources 6727 6727 67217 6727 6727 €727 6727 €727 67217 €727 6727 6727 6727 6727 6727
BPA Requirements -4944 -4942 -4940 -4937 -4935 -4933 -4931 -4930 -4928 -4926 -4925 -4924 -4925 ~4926 -4927
CONSERVATION PROGRAMS: .
SF Res MCS 126 126 126 126 126 126 126 126 126 126 126 126 126 126 126
MF Res MCS 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
New Manuf Housing 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39
Water Heat 159 159 159 159 159 159 159 159 159 159 159 159 159 159 159
Refrigerators 45 45 45 45 45 45 45 45 45 45 45 - 45 45 45 45
Freezers 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Irrigation 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Industrial 188 188 188 188 188 188 188 188 188 - 188 188 188 188 188 188
New Commercial 214 214 214 214 214 214 214 214 214 214 214 214 214 214 214
Comm Lost Opps Exist 67 67 67 67 67 67 67 67 67 67 67 67 67 67 67
MF Res Weath 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
SF Res Weath 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62
Comm Discret Ex 86 86 86 86 86 86 86 86 86 86 86 86 86 86 86
Subtotal 1033 1033 1033 1033 1033 1033 1033 1033 1033 1033 1033 1033 1033 1033 .1033
GENERATING RESOURCES: -
Hydro Eff Imp 100 100 80 60 40 20 20 o -0 [} o o ] 0 [}
Trans Eff Imp 34 34 23 12 11 o 1] 0 (1] ] o [¢] ] [} 4]
Small Hydro 1 West 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Small Hydro 1 East 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Small Hydro 2 West 11 .11 11 11 11 11 11 11 11 11 11 11 11 11 11
Small Hydro 2.East 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Cogenlw o o] V] 4] o] 0 ] o o o 0 o] (] /] o
Combined Cycle Mix 349 349 349 349 o] -0 [s] ] o o] [v] 0 ] (4] V]
Combined Cycle BPA 697 697 697 697 349 349 (] 0 (o] o (o] o ] 0 [+]
Cogenle [ [¢] o 0 [ [} 0 [ o 0 ] 0 0 0. [}
Cogen2w o 0 [ 1] 0 [} o 0 [ 0 o o 0 . o 0
Small Hydro 3 West 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
WNP 1 813 813 813 813 813 813 813 813 813 813 813 813 813 813 813
WNP 3 ‘ 806 806 806 806 806 806 806 806 806 806 806 806 806 806 806
Small Hydro 3 East - 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
Cogenle o o} o 0 o 0 o 0 0 0 4] o o o o
Cogen3w [} o o 0o o] o o ] 0o o] o o} ] o V]
Geothermal2 383 383 383 383 383 383 383 383 338 338 338 338 293 248 225
Small Hydro 4 West 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Small Hydro 4 East 11 11 11 11 11 11 11 11 11 ‘11 11 11 11 11 11
Cogen3e 120 120 120 110 110 110 110 110 0 o o [} 4] [
Cogendw . 460 460 460 460 460 460 460 460 300 o o] o V] 1] o]
Coall (E. Mont 0o o o 4] 0 V] o 0 o o] (o] ] [+] o (o]
Cogende 0o 0 V] 0 (4] ] V] o o [s] o (4] o V] o]
Windl (] o o o o 0 0 o o [ 0o o 0 0 o
Coal2 (E. Wash) 0 [} 0 [ 0o 0 0 o [0} [+] ] [} (] [} [}
Geothermall o [ o 0 [} () o [ [] [ ] 0 (] o (4]
Solar3 [] o [ [} o 0 0o o o o o [} (] [} [
Solarl [ [ [ 0o o o o 0 (o] [] [} 0 (o] o o
Solar2 [ o 0 0 [ [ 0 (] 0 o 0o ‘0 0 o o
Coal3 (E. Oregon) (U8 o 0 (1] [+] o 4] 4] -0 0 o o (4] o (4]
Coald (Nevada) [ [ o [ o o [} [ [} - o 0o 0 [ (] [¢]
Coal5 (W. Wa/Or) .0 0 o 0 o 4] 0 o [} 0 o 0 0. ] [}
Replacement 1982 1982 2014 2056 2775 2806 3155 3176 3491 3792 3792 3794 3842 3891 3917
Subtotal 5841 5841 5842 5843 5844 5844 5844 5845 5845 5846 5846 5848 5851 5855 5858
Total Firm Resources 8657 8659 8662 B666 8669 8671 8673 8675 8677 8680 8681 8684 8686 8689 8691
Load/Resource Balance 4 o o 0 o 0 o o 0 o o o 0

0
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Study ID :
Study Title:

15-JUL~-91 07:59:56
conservation alternative

: SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

(PARTY = BPA

0100 Games
- Operating Year ! 35-36 36-37 37-38 38-39 39-40 40-d41 41-42 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50
Observed Load 6236 6239 6241 6243 6245 6247 6248 6250 6252 6253 6255 6256 6257 6257 6258
Observed Rate 0.04% 0.04% 0.03% '0.03% 0.03% 0.03% 0.03% 0.03% 0.03% 0.03% 0.02% 0.02% 0.01% 0.01% 0.01%
DSI Firm Load 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457 2457
Existing Resources €727 6727 6727 6727 6727 6727 6727 6727 6727 6727 6727 6727 6727 6727 6727
BPA Requirements -4928° -4929 -4929 -4930 -4931 -4931 -4932 -4933 -4933 -4934 -4934 -4935 -4935 ~4934 -4934
CONSERVATION PROGRAMS :
SF Res MCS 126 126 126 126 126 126 126 126 126 126 126 126 126 126 126
MF Res MCS 12 12 12 12 12 12 12 12 12 12 12 12 12 - 12 12
New Manuf Housin 39 38 37 36 34 © 32 31 28 26 24 21 19 17 14 12
Water Heat ' 159 159 159 159 159 159 159 159 159 159 159 159 159 159 159
Refrigerators 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45
Freezers . 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Irrigation 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
Industrial 188 188 188 188 188 188 188 188 188 188 188 188 188 188 188
New Commercial 214 214 214 214 214 214 214 214 214 214 214 214 214 214 214
Comm Lost.Opps Exist 67 67 67 67 67 67 67 67 67 67 67 67 67 67 67
MF Res Weath 9 9. 9 9- 9 9 9 8 7 7 [ 5 5 4 3
SF Res Weath 62 62 62 62 62 62 60 56 50 45 39 33 28 22 17
Comm Discret Ex 86 86 86 86 86 86. 86 86 86 86 86 86 86 86 86
Subtotal 1033 1032 1031 1030 1028 1026 1023 1015 1006 999 989 980 973 963 955
GENERATING RESOURCES: . -
Hydro Eff Imp o o ] (] 0o ] [ [ o [ ] o ) o o
Trans Eff Imp o o [+] o] V] 4] 1] o] (o] 0 (o] o] o o] o
Small Hydro 1 West 10 10 10 10 10 10 10 10 (o] 0 o (o] o] (o] 0
Small Hydro 1 East 14 14 14 - 14 14 14 14 14 o] 0. o 0 (o] 0 ]
Small Hydro 2 West 11 11 11 11 11 11 11 11 o (4] [o] 0 [+] V] -0
Small Hydro 2 East 14 14 14 14 14 14 14 14 4 0 o] o] o] o] (4]
Cogenlw - ' 0 ] 0 0 o [ o] (o] o o] [o] o] (o] o 0.
Combined Cycle Mix 4] () 4] (4] 4] 0 o 0 o] 1] o [+ (4] o 0
Combined Cycle BPA o o (o] [o] 0 [+] o] o o 0 o o o] (o] 4]
Cogenle o o [¢] o [ [¢] [] 0 o [ [ o 0 0 [
Cogen2w [ 1] o] (o] o o] o o o] o] o o] o 4] o]
Small Hydro 3 West 11 11 11 11 11 11 11 11 11 11 11 11 o o] 0
WNP 1 813 813 813 813 [s] o] (4] o o 0 o] o (o] o] [+]
WNP 3 806 806 806 806 806 806 806 806 806 (o] o] 1] 0 0 o]
Small Hydro 3 East 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
Cogen2e [¢] 0 [o] o 0 0 (o] o] 0 0 [} o] o] (o] o
' Cogen3w 0 o o] o] o V] o 0 o] [¢] o o [+] [} V]
Geothermal2 180 135 90 45 0 [v] 4] o 0 (o] o] (o] [+] 0 o
Small Hydro 4 West 7 7 7 7 ) 7 7 7 7 7 7 7 7 7 7
Small Hydro 4 East 11 11 11 11 11 11 11 11 11 11 11 T 11 11 11 11
Cogen3e ] 4] (o] [o] 1] V] (o] o -0 0 o] V] (o] o o]
Cogendw o o] (o] o (4 o [+] o] o 0 o o ] [¢] [
Coall (E. Mont) o] o] o] (o] s} 0 o o o o 0 o] 1] [+] 0
Cogende V] o .0 o V] 1] (1] [s] 0. V] (o] (o] [+] o] 0
Windl 0 o -0 o o [} (o] (o] (o] ) 0 o o [o] o]
Coal2 (E. Wash) 0 0 ] [} 0 1] o] o] 0 0 0 [+] o] (1] o
Geothermall . 0 o o o 0 [ o] [} (o] (4] 0 o (¢] [v] V]
Solar3 V] 4] (4] [+] V] o [+] (o] (o] 0 [} [¢] (o] o 0
Solarl o o 1] o ] [+] (o] o] o] 0 0 1] (o] o] [
Solar2 ] o L] V] o o (o] o (4] (4] 0 (/] o] 0 o]
Coal3 (E. Oregon) o (4] 0 [} [v] 0 o] [s] 0 0 [} 0 o] 0 o
Coald (Nevada) o o) [4] ] 0 (] [+] o] o] 0 0 1] 0 1] 0
CoalS$ (W. Wa/Or) -0 [s] 0 o '] V] -0 4] 0 (o] [l 0 (4] 0 0
Replacement 3965 4014 4063 4112 4973 4977 4984 4994 5050 5870 5881 5892 5912 5921 5930
Subtotal 5861 5865 5869 5873 5876 5880 5887 5897 5908 5918 5929 5940 5949 5958 5967
Total Firm Resources 8693 8695 8698 8700 8700 8702 8705 8706 8708 8710 8711 8712 8714 8714 8715
Load/Resource Balance 0o (1] -0 o [+ 1] o] o [¢] [s] [v) 1] o [+] 0



Study ID  : 15-JUL-91 07:59:56

Study Title: conservation alternative

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),
0100 Games .

Operating Year

Observed Load
Observed Rate

_ Existing Resources

BPA Requirements

CONSERVATION PROGRAMS:

SF Res MCS

MF Res MCS

New Manuf Housing
Refrigerators
Freezers

Water Heat
Irrigation
Industrial

New Commercial

Comm Lost Opps Exist

MF Res Weath
SF Res Weath
Comm Discret Ex

Subtotal

GENERATING RESOURCES:
Small Hydro 1 West
Small Hydro 1 East
Small Hydro 2 West
Small Hydro 2 East
Cogenlw
Combined Cycle Mix
Cogenle
Cogen2w
Small Hydro 3 West
Small Hydro 3 East
Cogen2e
Coall (E. Mont)
Cogen3w
Small Hydro 4 West
Small Hydro 4 East
Cogen3e
Coal2 (E. Wash)
Cogend¥
Coal3 (E. Oregon)
Cogende
Coald4 (Nevada)
Coal5 (W. Wa/Or)
Windl
Wind2
Replacement

Subtotal

Total Firm Resources
Load/Resource Balance

90-91 91-92

9551 9881
3.45%

9685 9681
47 7

0 3

o 1

o 1

[ o

o o

o 0

0 o

o 2

0 11

0 - 2

o 1

o 1

o 2

o 24

0000000000000 OOO0O0DOOOOO0O0OO

o} o
9732 9782
181 -98

10214
3.37%

9795
127

- w
NAWANDHOOONNOG

- .
®Ww w
o

000000000 OOO0O0O0O0OO

10233
21

0o0co0000

PARTY = IOUs

93-94 94-95 95-96- 96-97 97-98 98-99
10558 10916 11253 11590 11827 12264 12600
3.37% 3.39% 3.09% 3.00% 2.91% 2.82% 2.74%
9910 9353 8791 8795 8798 8710 8621
o 0 o o o ° o
10 14 17 21 25 30 34
4 s 6 7 9 10 11
4 s 7 9 12 14 17
o 2 5 8 12 15 19
0 1 1 2 3 4 5
0 s 16 28 39 51 63
2 3 s 7 10 12 14
19 .31 43 55 68 80 92
52 72 89 108 127 146 166
10 14 18 21 25 29 33
s 7 9 11 13 15 17
8 11 15 18 22 26 29
14 21 28 3s 42 49 56
128 191 259 330 407 481 556
29 29 29 29 29 29 29
34 43 43 43 43 a3 43
25 32 32 32 32 32 32
25 47 47 a7 a7 47 47
30 30 30 30 30 30 30
0 349 349 349 349 349 349
30 30 30 30 30 30 30
180 180 180 180 180 180 180
0 0 o 26 37 37 37
o 0 0 26 52 52 52"
180 180 180 180 180 180 180
o 0 o 0 188 375 563
0 360 360 360 360 360 360
0 0 o 25 25 25 25
0 0 o 25 32 32 32
o 140 360 360 360 360 360
o 0 o o 188 375 563
o o 620 780 780 780 780
0 0 0 0 0 o o
o 0 0 0 0 o o
0 o 0 0 0 o 0
0 0 0 0 0 0 )
o o 0 0 0 o 0
o 0 0 0 0 o 0
o o 0 o o o 0
533 1420 2260 2522 2942 3316 3692
10571 10964 11310 11647 12147 12507 12869
11 47 58 s9 218 243 271

B-37

12946
2.74%

8652

13165
221

01-02 02-03 03-04 04-05
13291 13638 13984 14331
2.67% 2.60% 2.54% 2.48%
8683 8448 8214 8306
0 0 0 o
44 50 55 60
14 16 17 18
22 25 28 31
27 32 36 a1
8 9 10 11
90 104 117 131
18 20 21
116 129 141 153
203 222 241 260
a1 45 49 53
21 23 25 27
36 39, 40 40
71 76 76 76
711 790 856 923
-29 29 29 29
43 43 43 43
32 32 32 32
47 47 47 47
30 30 30 30
349 349 349 349
30 30 30 30
180 180 180 180
37 37 37 37
52 56 56 56
180 180 180 180
938 1125 1313 1313
3600 360 360 360
25 25 25 25
32 32 32 32
360 360 360 360
563 563 563 563
780 1000 1330 1330
0 0 0 188
0 ‘o 0 0
o 0 (o] o
0 o 0 0
0 0 0 0
o 0 0 0
0 0 0 o
4067 4478 4996 5184
13461 13716 14066 14413
171 77 81 79



-
Study ID : 15-JUL-91 07:59:56

Study Title: conservation alternative

‘SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

PARTY = IOUs

B-38

0100 Games
Operating Year 05-06 06-07 07-08 08-09 . 09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20
Observed Load 14754 15178 15604 . 16030 16458 16460 16462 16464 16466 16468 16470 16471 16473 16474 16475
Observed Rate 2.95% 2.87% 2.80% 2.73% 2.67% 0.0l1% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%
Existing Resources 8398 8383 8368 8513 8542- 7194 6872 6543 6477 6261 5838 5194 5139 5051 4589
BPA Requirements o o o 0. o 0 o ] o 0 o o o [ ]
CONSERVATION PROGRAMS:
SF Res MCS 66 71 77 83 89 89 89 89 89 89 89 89 89 89 89
MF Res MCS 20 21 22 .24 25 25 25 25 25 25 25 25 25 25 25
New Manuf Housing 33 36 38 41 44 44 44 44 44 44 44 44 44 44 44
Refrigerators 45 49 53 59 65 65 65 65 65 65 65 65 65 65 €5
Freezers 12 13 14 16 18 18 18 18 18 18 18 18 18 18 18
‘Water Heat 144 158 173 188 203 203 203 203 203 203 203 203 203 203 203
Irrigation 22 22 22 22 22 22 22 122 22 22 22 22 22 22 22
Industrial 165 177 189 202 212 212 212 212 212 212 212 212 212 212 212
New Commercial 280 300 321 343 365 365 365 365 365 365 365 365 365 365 365
Comm Lost Opps Exist 57 60 64 68 72 72 72 72 72 72 72 72 72 72 72
MF Res Weath . 27. 27 27 27 27 27 27 27 27 27 27 27 27 27 27
SF Res Weath 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
Comm Discret Ex 76 76 .76 76 76 76 16 16 16 76 76 16 76 76 76
Subtotal 987 1050 1116 1189 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258
GENERATING RESOURCES:
Small Hydro 1 West 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29
Small Hydro 1 East 43 43 43 43 43 43 43 ‘43 43 43 43 43 43 43 43
Small Hydro 2 West 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Small Hydro 2 East 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Cogenlw 30 30 30 30 30 30 30 o} o (o] [ [ [} o ]
Combined Cycle Mix 349 349 349 349 349 349 349 349 ° 349 349 349 349 349 349 349
- Cogenle 30 30 30 30 30 30 30 o} [ (] o o 0 o o
Cogen2w 180 180 i80 180 180 180 - 180 0 0 ] 0 o} 0 [} o
Small Hydro 3 West 37 .37 37 37 37 37 37 37 37 37 37 37 37 37 37
Small Hydro 3 East 56 56 56 56 56 56 56 56 56 56 56 56 56 56 56
\  Cogen2e 180 180 180 180 180 180 180 180 [¢] 0 [¢] [} [} o [
Coall (E. Mont) 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313
Cogen3w . 360 360 360 360 360 360 = 360 360 360 0 [¢] 0 0 o 0
Small Hydro 4 West 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
Small Hydro 4 East 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Cogen3e 360 360 360 360 360 360 360 360 360 220 [ 0 0 [ o
Coal2 (E. Wash) 563 563 563 563 563 563 563 563 563 563 563 563 563 563 563
Cogendw 1400 1500 1500 1500 1500 1500 1500 1500 1500 1500 880 720 720 720 720
Coal3 (E. Oregon) 375 563 563 563 563 563 563 563 563 563 563 563 563 563 563
Cogende : o 80 450 670 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Coal4 (Nevada) o o [ 0 0 ] [ o o [ 0 o 0 o 0
Coal5 (W. Wa/Or) 0 o [} [} [ [ [] o o [ [¢] o 0 0o ]
Wind1l 0 o [ [} 0 [ [ o [ [ 0o 0o 0o 0 [
Wind2 0 [} 0 [ [ [] 0 o} 0o [ [ 0o o 0 [
Replacement o [ o o o 1352 1607 1831 1831 2643 3907 4714 4980 5279 5822
Subtotal 5441 5809 6179 6399 6729 8081 8336 8320 8140 8452 8876 9523 9789 10088 10631
Total Firm Resources 14826 15242 15663 16101 16529 16533 16466 16121 15875 15971 15972 15975 16186 16397 16478
Load/Resource Balance 69 63 60 67 68 69 [ -346 -595 -500 -500 -500 -290 -80 [0}



Study ID : 15-JUL-91 07:59:56
Study Title: conservation alternative

B-39

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW), PARTY = IOUs
. 0100 Games
Operating Year 20-21 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31 31-32 32-33 33-34 34-35
Observed Load © 16475 16474 16474 16473 16472 16472 16471 16471 16470 16470 16469 16468 16464 16461 16457
Observed Rate 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% O0.00% -0.01% -0.02% -0.02% -0.02%
Existing Resources 4143 4143 4143 4143 4143 4143 4143 4143 4143 4143 4143 4143 4143 4143 4143
BPA Requirements 0 ] o 0 o] 0 V] 0 o] W] 1] o] 0o V] (o]
CONSERVATION PROGRAMS:
SF Res MCS 89 89 89 89 89 89 89 89 89 89 89 89 89 89 89
MF Res MCs 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
New Manuf Housing 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44
Refrigerators 65 65 65 65 65 65 65 65 65 65 65 65 65 65 6S
Freezers 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Water Heat 203 203 203 203 203 203 203 203 203 203 203 203 203 203 203
Irrigation 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22~
Industrial 212 212 212 212 212 212 212 212 212 212 212 212 212 212 212
New Commercial 365 365 365 365 365 365 365 365 365 365 365 365 365 365 365
Comm Lost Opps Exis 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72,
MF Res Weath . 27 27 27 217 27 27 27 27 27 27 27 27 27 27 27
SF Res Weath 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
Comm Discret Ex 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76
Subtotal 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258 1258
GENERATING RESOURCES: -
Small Hydro 1 West 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29
Small Hydro 1 East 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43
Small Hydro 2 West 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Small Hydro 2 East 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Cogenlw [ o o (] [¢] [] 0. [¢] (4] 4] [ [ [} 4] (]
Combined Cycle Mix 349 349 349 349 0 0 o] [} V] 0 0 (o] 0 V] (o]
Cogenle 0 o] o] o] o o o (o] [+] 0 o (V] 0 o] (4]
Cogen2w o [ 0 o] V] 0o 0 (4] o 0 o] o o 0 0
Small Hydro 3 West 37 .37 37 37 37 37 37 37 37 37 37 37 37 37 37
Small Hydro 3 East 56 56 56 56 56 . 56 56 56 56 56 56 56 56 56 56
Cogen2e o] o ] o o] W] -0 ] o o o] o o o o
Coall (E. Mont) 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313 1313
Cogen3w 0 o R o 0 o 0 0 0 o 4] 0 .0 0/ (4] [¢]
Small Hydro 4 West 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
Small Hydro 4 East 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Cogen3e (4] o] o] 0] o (o] . 0 4] o] 0 (o] 0 (4] o (o]
Coal2 (E. Wash) 563 563 563 563 563 563 563 563 563 563 563 563 563 563 563
Cogendw ; 720 720 500 170 170 100 (1] o] 0 0 4] o] Ky o (o]
Coal3 (E. Oregon) 563 563 563 563 563 563 563 563 563 563 563 563 563 563 563
Cogende 1000 1000 1000 1000 1000 1000 920 550 330 o] [} 0o o] o] (o]
Coald (Nevada) [+] o ] ] o] (o] 0 /] ) 0 (o] o] o] V] o
Coal$ (W. Wa/Or) 0 o 0 (4] 0 o] 0 (o] 0 o . 0 V] o . V] o]
Windl 4] o o (o] o] (o] 4] 0 0 o] 0 (4] o 0 (o]
Wind2 ] o V] V] o] o o V] (1] o (o] V] o] [+] o
Replacement 6268 6268 6486 6816 7164 7233 7413 7782 8002 8331 8331 8331 8331 8331 8331
Subtotal 11077 11077 11075 11075 11074 11073 11073 11072 11072 11071 11071 11071 11071 11071 11071
Total Firm Resources 16478 16478 16476 16476 16475 16474 16474 16473 16473 16472 16472 16472 16472 16472 16472
Load/Resource Balance ] 1 ] 0 (/] 0 0 V] ] 0 o 2 5 9 12



Study ID : 15-JUL-91 07:59:56

Study Title:

SYSTEM SUMMARY:

0100

Operating Year

Observed Load
Observed Rate

Existing Resources

BPA Requirements

. CONSERVATION PROGRAMS:

SF Res MCS

MF Res MCS

New Manuf Housing
Refrigerators
Freezers

‘Water Heat

Irrigation
Industrial

New Commercial

Comm Lost Opps Exist
ME Res Weath

SF Res Weath

- Comm Discret Ex

Subtotal

GENERATING RESOURCES:

.

Small Hydro 1 West
Small Hydro 1 East
Small Hydro 2 West
Small Hydro 2 East
Cogenlw '

Combined Cycle Mix-
Cogenle

Cogen2w

Small Hydro 3 West
Small Hydro 3 East
Cogen2e

Coall (E. Mont)
Cogen3w

Small Hydro 4 West
Small Hydro 4 East
Cogen3e

Coal2 (E. Wash)
Cogendw

Coal3 (E. Oregon)
Cogende

Coald (Nevada)
Coal5 (W. Wa/Or)
Windl

Wind2

Replacement

Subtotal

Total Firm Resources

Load/Resource Balance

conservation alternative

Games
35-36 36-37 37-38
16454 16451 16448
-0.02% -0.02% -0.02%
4143 4143 4143 .
o o o
‘89 89
25 25
44 43
65 65
18 18
203 203
22 22
212 212
365 365
72 72
27 27
40 40
76 16
1258 1257
29 29 . 29
43 43 43
32 32 32
47 47 47
[} ] [}
o o o
1] ] 4]
0 < 0 o
37 37 37
56 56 56
0 o 0o
1313 1313 1125
0 o] o
25 25 25
32 32 32
[ o [}
563 563 375
(o}
563 563 563
[ o] W]
0 o 0
o 0 [s]
0 o] 0
4] o ]
8331 8331 8687
11071 11071 11051
16472 16471 16450
15 .o

Mean Loads and Resources (Avg MW),

16446
-0.02%

4143

11051

16448
o

PARTY = IOUs

39-40 40-41 41-42 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50
16443 16441 16438 16436 16434 16431 16429 16428 16427 16427 16427
-0.02% -0.02% -0.01% -0.01% -0.01% -0.01% -0.01% -0.01% -0.01% 0.00% 0.00%
4143 4143 4143 4143 4143 4143 4143 4143 4143 4143 4143
] o o o [+] ] 0 ] 0 o o}

89 89 89 89 89 89 89 89 89 89 89
25 25 25 25 25 25 25 25 25 - 25 25

38 37 3 32 29 27 24 21 19 16 13

65 €5 65 65 65 65 65 65 65 65 65

18 18 18 18 18 18 18 18 18 18 18
203 203 203 203 203 203 203 203 203 203 203
22 22 22 22 22 ‘22 22 22 22 22 22
212 212 212 212 212 212 212 212 212 212 212
365 365 365 365 365 365 365 365 365 365 365
72 72 72 72 72 72 72 12 72 72 72

27 27 26 24 22 20 . i8 16 14 12 10
40 - 40 39 36 32 29 25 21 18 14 11
76 76 76 76 76 76 76 76 76 76 76
1252 1251 1246 1239 1230 1223 1214 1205 1198 1189 1181
29 29 29 29 o 0o o -0 o 0o [}
43 43 43 43 10 0 o o o o 0

32 32 32 32 7 o o [+] o o o
47 47 47 47 22 o o o o [ 0

o 0 o o o 0 o o 0 0o 0

o o o 0 0 [ o o o o [+]

o 0 o ) o o o o [ 0 o

[} o [} o} 0 o] [ o [ [ o

37 37 37 37 37 37 37 11 ] 0o ]

56 56 56 56 56 56 56 30 4 4 4

0 o o o o o [s] o o o (o]
750 563 - 375 188 o 0 o [} o [} 0
[} o o o o o ] [ [} 0 o

25 25 25 25 25 25 25 o o o 0

32 32 32 32 32 32 32 7 o 0 o

o [ 0 o o o] o 0 o [ o

o 0 o o o [ o] o o o . [

0o 0 0 o] 0o [} o 0 ] o o
563 563 563 563 563 375 188 o [ o o]
[ [} (o] ] ] o o [ 0 o 1]

[ 0 o ] o 0 ] 0 o o o

o o o [ o [0} o [ o [} o

o o 0 o 0 o o o] o ] 0

o [ o o 0 o o o o] [ o
9435 9622 9811 10004 10310 10542 10736 11032 11083 11092 11100
11049 11049 11050 11056 11062 11067 11074 11080 11087 11096 11104
16444 16443 16439 16438 16435 16433 16431 16428 16428 16428 16428
o o 0 o o [ o o 0 0 o

B-40



Study ID :  15-JUL-91 07:59:56
study Title: conservation alternative

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),

" PARTY = Generating Publics

0100 Games

Operating Year 90-91 91-92  92-93 93-94 94-95 95-96 96-97 97-98 98-99 99-00 00-01 01-02 02-03 03-04 04-05
Observed Load “i3ei i3 Tises Ta7se 4922 so@s 5245 5414 5573 5744 5895 6045 6196 6346 6496
Observed Rate . 3.49% 3.48% 3.70% 3.44% 3.32% 3.23% 3.13% 3.05% 2.97% 2.62% 2.55% 2.49% 2.42% 2.37%
Existing Resources 2380 2378 2407 2436 2431 2431 2446 2461 2455 2449 2469 2490 2489 2489 2512
BPA Requirements 1905 2055 2181 2322 2491 2654 2803 2953 3123 3295 3425 3556 3706 3857 3984
CONSERVATION PROGRAMS:

Subtotal T e e Ty T T e T e T e 0 0 o o o
GENERATING RESOURCES:

Subtotal (4] [ o o [ 0 (] [ [¢] o [¢] [ 0 0 [}
Totai Firm Resources 4284 4434 4588 4758 4922 5085 5249 5414 5579 5744 5895 6045 6196 6346 6496
Load/Resource Balance 0 0 [¢] ] [ 0 0 0 0 [¢] 0 [ 0 0 [
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Study ID : 15-JUL-91 07:59:56
Study Title: conservation alternative

SYSTEM SUMMARY: Mean Loads and Resources (Avg MW),
0100 Games

Operating Year

Observed Load
Observed Rate

Existing Resources

BPA Requirements

CONSERVATION PROGRAMS:
Subtotal

GENERATING RESOURCES:

Subtotal,

Total Firm Resources

Load/Resource Balance

PARTY = Generating Publics

05-06 06-07 07-08 08-09 09-10
6672 6847 7022 7195 7368
2.71% 2.63% 2.55% 2.47% 2.40%
2534 2534 2534 2534 2520
4138 4313 4487 4661 4849
0 o o o ]

o [ ] o o
6672 6847 7022 7195 7368
[¢] o 0 o

7361
-0.11%
2361

5000

12-13

T11-12 13-14 14-15 15-16 16-17 17-18 18-19 19-20
7353 7346 7340 © 7333 7328 7322 7317 7313 7308
-0.10% -0.09% -0.09% -0.08% -0.08% ~0.07% -0.07% -0.06% -0.06%
2361 2361 2361 2361 2361 2361 2361 2361 2361
4992 © 4985 4979 4973 4967 4962 4957 4952 4948

0 ° 0 0 o o 0 o o

0 0 0 0 0 o 0 o 0

7353 7346 7340 7334 7328 7322 7317 7313 - 7308

0 0 0 0 0 o 0 0 0

B-42



Study ID : 15-JUL-91 07:59:56
Study Title: conservation alternative

SYSTEM SUMMARY: Mean Loads and Resources (Avg Mw),

" PARTY = Generating Publics

0100 Games

Operating Yea; 20-21 21-22 22-23 . 23-24 24-25 25-26 26-27 27-28 28-29 v29-30 30-31 31-32 32-33 33-34 34-35
Observed Load 7305 7303 7300 7298 7296 7294 7292 7290 7289 71287 7286 1285 7286 1267 1288
Observed Rate -0.04% -0.04% -0.03% -0.03% -0.03% -0.03% -0.03% -0.02% -0.02% -0.02% -