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‘ DISCLAIMER

i This report was prepared as an account of work sponsored by an agency of the United States

Government. Neither the United States Government nor any agency thereof, nor any of their
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I bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer~ °

{ ence herein to any specific commercial product, process, or service by trade name, trademark, |

{  manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-

mendation, or favoring by the United States Government or any agency thereof. The views

and opinions of authors expressed herein do not necessarily state or reflect those of the

United States Government or any agency thereof. i
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1994 PACIFIC NORTHWEST LOADS AND RESOURCES STUDY

- L. INTRODUCTION

The 1994 Pacific Northwest Loads and
Resources Study presented herein estab-
lishes a picture of how the agency is posi-
tioned today in its loads and resources bal-
ance. It is a snapshot of expected resource
operation, contractual .obligations, and
rights. This study does not attempt to pre-
sent or analyze future conservation or gen-
eration resource scenarios. What it does
provide are base case assumptions from
which scenarios encompassing a wide range
of uncertainties about BPA's future may be
evaluated. '

The Loads and Resources Study is pre-
sented in two documents: 1) this summary
‘of Federal system and Pacific Northwest
region loads and resources and 2) a techni-
cal appendix detailing the loads and re-
sources for each major Pacific Northwest
. generating utility. This analysis updates the

1993 Pacific Northwest Loads and Re-

sources Study, published in Decem-
ber 1993. ‘ '

In this loads and resources study, re-
source availability is compared with a range
of forecasted electricity consumption. The
forecasted future electricity demands—firm
- loads—are subtracted from the projected
capability of existing and ‘contracted for”

resources to determine whether BPA and .

the region will be surplus or deficit. If re-
sources are greater than loads in any par-
- ticular year or month, there is a surplus of

energy and/or capacity, which BPA. can sell

" to increase revenues. Conversely, if firm

loads exceed available resources, there is a

deficit of energy and/or capacity, and addi-
tional conservation, contract purchases, or

generating resources will be needed to meet

load growth.

. The Pacific Northwest Loads and Re-
sources Study analyzes the Pacific North-
west's projected loads and available gen-
erating resources in two parts: 1) the loads
and resources of the Federal system, for
which BPA is the marketing agency; and
2) the larger Pacific Northwest regional
power system, which includes loads and re-
sources in addition to the Federal system.

The loads and resources analysis in this
study simulates the operation of the power
system under the Pacific Northwest Coor-
dination Agreement (PNCA) produced by
the Pacific Northwest Coordinating Group.

This study presents the Federal system
and regional analyses for the medium load
forecast. This analysis projects the yearly
average energy consumption and resource
availability for Operating Years (OY)!

.1995-96 through 2004-05. The study

shows the Federal system's and the region's
monthly estimated maximum electricity

" 1 Operating Year (CY) is the 12-month period .

August 1 through July 31. For example OY 1995-
96 is August 1, 1995 through July 31, 1996.

1994 Pacific Northwest Loads and Resources Study
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demand, monthly energy demand, and

monthly maximum generating capability—

capacity—for OY 1995-96, 1999-2000,

and 2004-05. The Federal system and re- -

gional monthly capacity surpluses/deficits
are summarized for 10 operating years.

The Federal system analysis is presented
in Section IV, beginning on page 13. The

~ analysis for the Pacific Northwest region is

presented in Section VI, page 33.

A glossary of terms is included in Section
IX, page 93.

Additional copies of this summary, along
with copies of the 1994 Pacific Northwest

Loads and Resources Study Technical Ap-
pendix: Volume 1 (available February

. 1995) can be obtained from BPA's Public

Involvement Office, toll-free, 1-800-622-
4520. -

Bonneville Power Administration



ii. BACKGROUND

Pacific Northwest Planning Area

The Pacific Northwest regional planning
area is defined by the Pacific Northwest
Electric Power Planning and Conservation
Act (Northwest Power Act), enacted. in
December 1980. It includes Oregon,
Washington, Idaho, Montana west of the
Continental Divide, and portions of Ne-
vada, Utah, and Wyoming that lie within
the Columbia River drainage basin. In ad-
dition, any rural electric cooperative cus-
tomers not in the geographic area described
above that were served by BPA on the
effective date of the Northwest Power Act
are included in planning for resources to
meet load. '

Regional Firm Resources

The Pacific Northwest regional resources
are comprised of generating resources op-
erated or being built by Federal entities,
" public agencies, investor-owned utilities
(IOUs), and independent power producers
(IPPs). This study contains BPA's current
projection of generation from existing re-
sources and those future resources with
signed contracts.

Hydro Resources
.Energy Capability: BPA long-range

planning is based on the firm energy capa-

bility of the hydro system. The firm hydro
energy capability is the amount of power
produced by these regional hydro resources
in the historical sequence of low water
conditions—called the critical period—re-

corded for the Columbia River Basin. Cur-
rently, the critical period includes Septem-
ber 1928 through February 1932. This

~ creates a 42-month critical period. The en-

ergy produced by the region's hydro proj-
ects during the critical period is calculated
using the generation average. The hydro
regulation study used in this analysis esti-
mated the streamflows described in the
National Marine Fisheries Service (NMFS)
Draft  Biological Opinion ~ dated
March 16, 1994. Besides including tradi-
tional streamflow requirements and May
Water Budget, the NMFS Draft Biological
Opinion included June Columbia River
Flow Augmentation (CRFA) to further en-
hance fish passage. The June CRFA and
May Water Budget fish mitigation
measures are described below. -

¢ May Water Budget was developed
~ under the Northwest Power Planning
Council’s (Council) Columbia River
Basin Fish and Wildlife Program. It
includes the storage of 3.45 million-
acre-feet (MAF) of water behind
reservoirs for release in the spring—
usually May.

¢ June CRFA was developed by the
NMFS’s Draft Biological Opinion
dated March 16, 1994. It includes the
storage of 3.5 MAF behind the reser-
voirs in Janurary through April 15 for
release in late spring—usually June.
The critical period contains flows in the
months of May and June that are in excess
of those needed to meet the region's firm
electric needs. To avoid overstating the
Federal firm hydro energy generation re-

1994 Pacific Northwest Loads and Resources Study




sulting from implementing Watér Budget
flows and June CRFA, amounts of unusable

_generation resulting from the May and June

flows are shown as-reductions to Federal
hydro generation. This is labeled “May
Water Budget” and “June Columbia River

Flow Augmentation” on the utilities' loads

_and resources . tables. - (See Section III,
Changes in the 1994 Pacific Northwest
Loads and Resources Study.) The regional
hydro. system generates approximately
12,700 average megawatts of firm energy
under critical water conditions.

Capacity: The monthly instantaneous
capacity of hydro projects is defined as the
full-gate-flow maximum available genera-
tion at each project, based on the average
monthly elevation resulting from 1929-30
water reservoir levels. BPA assumes
. 1929-30 water levels to estimate the re-
gional hydro capacity because that year ap-

proximates a peaking capability that is

consistent with the reliability criteria set
forth in the Pacific Northwest Coordination
Agreement.

The monthly instantaneous capacity is
- limited to 10 times the project's average
monthly energy production because, at low
~or minimum water discharge, a plant may
not be allowed to release enough water to
achieve’ maximum capacity. The region's

hydro projects have constrairits and storage.

. limitations within any water condition.

BPA's planning projections reduce the

estimated instantaneous hydro capacity to
reflect a Federal sustained peaking level of
50 hours per week. This level provides es-

timated firm hydro capacity that can be .

- maintained -each day and continued for
. weeks at a time. This definition of firm ca-
pacity provides a better measure of re-
source capability. The hydro generation

also is adjusted to allow for scheduled hy- .

-dro maintenance, spinning reserves, and
forced outage reserves.

Sections VII and VIO contain tables

~ showing the amount of surplus capacity as

defined above. These capacity tables, based
on critical water conditions, should be used
to determine the amount of capacity avail-
able to support firm sales. Capacity sur-
plus values do not reflect potential
nighttime return problems on the sys-
tem. Nighttime return considerations are

- discussed under Federal System Firm
Capacity Surpluses/Deficits, page 26.

Multiple-Use Planning: Pacific North-
west hydro projects have many uses besides

power generation. The projects may pro- -

vide flood control, supply irrigation -for

- farming, assist in river navigation and rec-

reation, and contribute to municipal water

-supplies. In addition, constraints also are in
‘place to protect and enhance resident and
“anadromous fish populations. These non-

power uses place operating requirements
on the reservoirs and limit hydroelectric
power production. BPA's resource planning
takes into account all presently known
nonpower operating requirements in as-
sessing regional hydro system capability.

The Corps of Engineers, Bureau: of Rec-
lamation, and BPA are, jointly preparing a
System Operation Review (SOR) Environ-
mental Impact Statement (EIS) on the op-
eration .of the Columbia River hydropower
system. This EIS- will allow the three
Federal agencies to make decisions on
(1) adopting a System Operating Strategy

(SOS), (2) renewing the Pacific Northwest

Coordination Agreement, (3) renegotiating
five Canadian Entitlement allocation agree-
ments, and (4) developing a means to.

-periodically review and update the SOS.

The Council, BPA, and  other Pacific
Northwest entities will continue to evaluate
new ways to enhance fisheries and wildlife.
Future proposals could include additional
amendments to the Council's Fish and
Wildlife Program, recommendations arising
from the System Operation Review, and/or

Bonneville Power Administration




implementation of additional programs in
support of the Endangered Species Act.
The impacts of future proposals are un-
known. These proposals, however, most
likely will increase non-power requirements
on the hydro system and reduce operating
flexibility, change the monthly shape of
streamflows, and change the availability of
sustained Federal capacity. Future studies
will incorporate these impacts.

Thermal Resources

The expected output of regional thermal
- resources is based on the energy and ca-
pacity capabilities submitted to BPA by the
project owners. The output of all thermal
plants is reduced to allow for scheduled
maintenance, spinning reserves, and forced
outage reserves.

~ Analysis of Regional Firm
Loads and Resources

The Pacific Northwest regional analysis
contains the Federal system loads and re-
sources, plus non-Federal regional loads,
contractual obligations, -and generating re-
sources. The region has three load groups:
Federal system, generating public agencies,
and IOUs. The regional hydro resources
are owned and operated by various Federal
entities, public agencies, and I0Us. The
regional thermal generating resources, fu-
eled by biomass, coal, natural gas, oil, or

nuclear power, are owned and operated by

various regional entities.

The regional analysis is presented in Sec-

tion VI, beginning on page 33.

Analysis of Federal System
Firm Loads and Resources

BPA is a power marketing agency, re-
sponsible for acquiring and delivering suf-
ficient power to serve the needs of its cus-

tomers. BPA does not own generating re-
sources. BPA's customer loads and con-

- tractual obligations, combined with the re-

sources from which BPA acquires the
power it sells, are’ collectively referred to as
the Federal system. BPA owns and oper-
ates the primary transmission grid~—more
than 14,700 circuit miles of power lines—in
the Pacific Northwest.

The Federal system loads are made up of
BPA's sales to cther Federal agencies, the
region's public agencies, several - direct
service industrial (DSI) customers, and
other contractual obligations to deliver
power. This study includes only the firm
DSI loads; interruptible DSI loads are not
served from firm resources. Operation of
the Federal system under the PNCA serves
interruptible DSI loads on a semi-firm ba-
sis, using various operational procedures.

The hydro resources of the Federal sys-
tem include 30 dams owned and operated
by the United States Bureau of Reclama-
tion (USBR) and the United States Army
Corps of Engineers (COE), plus hydro-
electric projects owned by the city of Idaho
Falls, Washington Public Power - Supply
System (WPPSS), and Lewis County
Public Utility District (PUD). Added as a
new resource in this year's study is BPA's
purchase of firm power from Northern -
Wasco's McNary Fishway hydro unit. BPA.
has the exclusive right to sell power gen-
erated by USBR and COE hydroelectric
projects. BPA also markets the thermal
generation from the WNP-2 nuclear plant
operated by WPP'SS.

The Federal system analysis is shown in
Section IV, beginning on page 13.

Nonfirm Resources

Federal system firm resource capability is
estimated using critical water flows. The
regional hydro system, however, histori-
cally has experienced precipitation levels

. 1994 Pacific Northwest Loads and Resources Study
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that produced . greater-than—cntlcal-peﬁod
flows. This excess water is used to produce
nonfirm energy.

BPA's loads and resources balance does
not include nonfirm energy. Nonfirm en-
ergy could increase regional generation by
about 3,800 to 4,200 average megawatts
annually when averaged over 50 years of

historical water flows. The Federal share of -
-'this nonfirm energy is about 2,300 to 2,600 -

average megawatts based on 50 years of
hydro flow data. Capacity generally is
available to support nonfirm energy sales.

Nonfirm energy in the Northwest is gen-
-~ erally used to serve the interruptible portion
of BPA's DSI load and dlsplace higher cost

thermal resources, and is stored for later

release during the Columbia River's aug-

mented flows in the month of June. Non-’

firm energy in excess of Northwest needs is
available for export to other markets.

A

Load Forecasting

The load/resource analysis used BPA’s
medium case load forecast that was pre-
pared in August 1994. Loads for. each of

the following customer groups were esti- ]

mated separately: non-generating public
agencies, generating public agencies,
aluminum DSIs, non-aluminum DSIs,
I0Us, Federal agencies, and the USBR. In
general, BPA’s load forecasts are designed

" to respond to and reflect factors such as .

employment, electricity prices, aluminum
prices, smelter production costs, and
planned conservation actions. The IOU
load forecast was produced by BPA in
1993, -This forecast updated the economic
assumptions from the 1991 joint

BPA/Council forecast and also used a

modified version of the residential sector.

Canadian Treaty Downstream
Benefits

Obligations under the Columbia River
Treaty will change during the study period.
This treaty between the United States and
Canada enhanced the use of storage in the
Columbia River Basin. The treaty and
treaty projects provide downstream bene-
fits by increasing the firm power generating
capability of U.S. hydro projects. Under the
terms of -the agreement, the downstream
power benefits are shared equally between
the two countries as determined by a joint
Annual Operating Plan.

Canadian Entitlement to

Columbia Storage Power -

Exchange (CSPE) Through
March 31, 2003

Canada agreed to sell its share of the
downstream power benefits, called the
Canadian Entitlement, for 30-year periods
beginning with the completion of each of
the three Canadian Treaty Projects (Mica,
Duncan, and Arrow). The Canadian
Entitlement was sold to the Columbia
Storage Power Exchange (CSPE), a Pacific
Northwest corporation that was formed to
sell the Canadian benefits to participating
Pacific Northwest utilities. The Canadian
Entitlement sale to CSPE begins to expire
April 1, 1998, 30 years after the completlon
of “the first Treaty Project, and expires
March 31,2003. :

Bonneville Power Administration




Canadian Entitlement to
Canada, Beginning
April 1, 1998

A portion of the Canadian share of
downstream power benefits will begin to

sis assumes Canadian Entitlement deliveries
to Canada under the basic principles of the
Memorandum of Agreement between
British Columbia and the United States ne-
gotiated during- the fall of 1994. These
principles changed the participating U.S.

entities’ capacity and energy obligations to
Canada. The Canadian Entitlement Canada
delivery starting April 1,-1998, is included
in each participating utility's loads and re-
sources balance. BPA delivers the total
Canadian- Entitlement, shown in Table 1,
and it is included as a Federal export.

return to Canada April 1, 1998, 30 years
after the first Treaty Project was com-
pleted. All remaining Canadian downstream
power benefits will revert to Canada by
April 1, 2003, 30 years after the third
Treaty Project was completed. This analy

Table 1

Canadian Entitlement to Canada
Energy and Capacity Obligations Beginning April 1, 1998

Energy in Average Megawatts
OPERATING YEAR 1996 [1997 |1998 [1999 (2000 2001 (2002 |2003 {2004 {2005
Investor-Owned
Utilities 0 0 2 21 | 47 48 47 57 81 80
Public Agencies 0 0 3 15 31 30 30 40 57 57
Federal System 0 0 12 101 222 221 220 278 392 391
TOTAL ENERGY
OBLIGATION 0 0| 17 137 300 299 297 375 530 528
January Capacity in Megawatts
OPERATING YEAR 1996 |[1997 |1998 (1999 |2000 |2001 |2002 |2003 |2004 |2005
Investor-Owned : :
Utilities i 0 0 0 0 0 0 0 0 0 0
Public Agencies 0 0 0 0 0 0 0 0 0 0
Federal System 0 0 0 86 521 521 521 521 950 950
TOTAL CAPACITY -
OBLIGATION 0 o5 0 86 521 521 521 521 950 950

1994 Pacific Northwest Loads and Resources Study : 7




_Major Sources of Uncertainty

Loads and Resbyrcés Uhcer_tainty

Future Federal system and regional firm
surpluses/deficits are subject to a number of
uncertainties over the 10-year study period.
~ These uncertainties include: — ,

¢ BPA's future marketing efforts and/or

revised resources acquisition, includ-
. ing conservation, under BPA's im-
pending business plan; :

¢ Possible increases in resource ac-
quisitions by BPA's public agency
customers, which would decrease
their purchases from BPA;

¢ Deviation from the forecasted rate of .

load growth; )
¢ Changes in conservation . program

levels, including model conservation °

standards (MCS) implementation;

¢ Failure of existing or contracted gen-

erating resources to operate at antici-
pated times and levels; and

¢ Changes in existing hydro system op-
eration in response to programs de-
veloped to address the Endangered
Species Act or other environmental
considerations.

These uncertainties could affect both the -

size of projected surpluses or deficits and
the times at which they occur.

Contractual Uncertainfy »

" BPA's contractual obligation to serve

' future regional load growth is uncertain be- -

cause there is no precise way to predict the
amount of load growth regional utilities

-will place on BPA in coming years. This

study assumes that the following contracts,
though they are subject to change as noted,

.will extend throughout the 10-year study

period. What occurs when these contracts
expire, which will be at varying times dur-
ing the 10-year study period; may affect the
Federal system and regional loads and re-
sources balances:

¢ BPA's power sales contracts with its
’ DSI, public agency, and I0U cus-.
tomers expire June 30, 2001. Rene-
gotiation of these contracts may re- -
sult in new or different Federal obli-
gations. :
¢ The Pacific Northwest Coordination
Agreement will expire June 30, 2003.
BPA expects this agreement, which
coordinates operation of the Pacific
Northwest power system and that of
Canada, will be replaced with a new
agreement. The provisions of a new
agreement may be different from the
existing agreement.

Bonneville Power Administration




.

lIl. CHANGES IN THE 1994 PACIFIC NORTHWEST
LOADS AND RESOURCES STUDY

. This section describes the major changes
in the assumptions of the 1994 Pacific
Northwest TLoads and Resources Study
compared to the 1993 study. Other changes
are reflected in the data for each utility
contained in the 1994 Pacific Northwest
Loads and Resources Study Technical

Appendix.

Hydro Regulation Study

This study incorporates the hydro re-
quirements contained in the NMFS Draft
Biological Opinion dated March 16, 1994.

In addition to all current flow require-

ments, the NMFS Draft Biological Opinion

includes June CRFA, providing 3.5 MAF of.

storage behind the reservoirs’ dams,. Janu-
ary through April 15, for release in June to
enhance fish passage. This creates energy
deficits in the winter during critical water
conditions and potential power purchases.
Under better water conditions, natural
runoffs provide enough storage to meet
CRFA requirements. CRFA reduced the
Federal system critical period energy by
217 average megawatts when compared to
last year’s study. During the 42-month
critical period, - June CRFA with the

May Water Budget produces generation for
the Federal system that is beyond normal
amounts that can be marketed in that
month. June CRFA energy, as well as May
Water Budget, are included as reductions
to the Federal system loads and resources
analysis. In last year’s study, CRFA was
assumed to be handled operationally using
non-firm energy and power purchases.

'New Federal System Firm

Resources

BPA contracted for several resources for
use in meeting long-range loads.

There are four new Federal non-utility

- generating (NUG) resources which provide

up to 184 average megawatts over the
study period. These are shown in Table 2,
page 10. The energy produced by these
projects is shown as Federal NUGs on
line 36 in Exhibits 1 through 4, pages 43
through 53. Additionally, Table 2 lists up to
96 average megawatts of new non-utility
generation contracted for by BPA since last
year’s analysis.

1994 Pacific Northwest Loads and Resources Study




Tabie 2
New Federal System Resources

Name Type On-Line Date Energy (aMW)
New Federal Non-Utility Generation: -
‘Tenaska #2 (Fredenckson) Combustion Turbine October-1996 ) 124
SDS Lumber Cogeneration October 1996 . 50
Clearwater . Hydro January 1996 - - 1
Wyoming Wind (BPA share) Wind January 1996 -9
Total New Federal Non-Utility Generation - 184
New BPA-Contracted Non-Utility Generation: _ )
Wauna ‘ © - Cogeneration October 1996 . 29
Newberry Gieothemlal November 1997 . 30
Glass Mountain (Vale) Geotherinal “October 1998 28
Columbia Hills Wind Wind January 1996 9
Total BPA-Contracted Non-Utility Generation 96

Conservation Reductions

This analysis assumes that energy con-

sumers will change their consumption in re- .

sponse to changes in electricity price. The
1994 BPA load forecast was reduced for
the following conservation program types
and due to conservation reinyention.

1. As in previous -loads and resqurces
studies, the load forecast was reduced for
conventional programmatic conservation
measures. These measures are currently-
budgeted BPA-sponsored programs and

“are counted as a reduction to loads. These

programs include residential, commercial,
industrial, and agricultural programmatic
conservation, and targeted acquisitions.
They are detailed on hne 1 of Table 3,
page 12.

2. This year’s study includes othér BPA-

funded conservation and load reductions -

due to conservation reinvention programs

‘and changes in the competitive power

- marketing business. This is a new reduction
“to the 1994  study and includes the
followmg

¢ Additional performance-based con-

servation billing credits contracts,

~ consistent with the Regional Act’s

b1111ng credit provisions, resulting
from responses to a BPA. request for

: proposals

Competltlve acquisitions, which are
performance-based conservation pur-
chase arrangements resulting from
responses to BPA’s Competitive Ac-
quisition request for proposals;

Power plants, which includes con-

tracts BPA has with individual utili-
ties and with consortia of utilities to
use third party financing toward
comprehensive utility conservation
programs; '
Tiered rate conservation response
due to retail consumer changes in

10
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retail rate structure resulting from
BPA implementing tiered rates;

¢ Market transformation reductions

due to lasting changes in the market
that result.from the penetration of

energy efficient. -technologies and -

practices; and

¢ Non-MCS codes and
which are conservation means not
currently included in MCS.
These programs are detailed on line 2 in
Table3. , .
Table 3, line 3, shows additional
customer-funded conservation programs.
These conservation measures are not fully

standards,

defined and are not included as a load
reduction. They are shown to help
illustrate the total cumulative conservation
savings within the Pacific Northwest
region, following guidelines set in the
1994 BPA Business Plan and the Council’s

. regional power ‘plan. Total cumulative

conservation savings are shown in Table 3,
line 4. »

New Non-Génerating Public
Agency Resources

This year’s analysis contains new public
agency resources including Clark County
PUD’s Cogentrix (202 average megawatts)
and Grays Harbor PUD’s share of Centralia
(50 average megawatts).

&

1994 Pacific Northwest Loads and Resources Study
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" IV. FEDERAL SYSTEM ANALYSIS

This study provides base case assump-
tions from which scenarios encompassing a

wide

range of uncertainties about BPA's

future may be evaluated. It incorporates
only load forecast uncertainty and capacity
availability under extreme weather condi-

-tions.

The Federal system loads and resources
analysis is based on the following assump-

tions:

¢

Capacity surplus/deficit values do
not reflect potential nighttime re-
turn problems on the Federal sys-
tem; -

The region experiences medium load

, growth;

.expire June 30, 2001, are renewed -

The Pacific Northwest Coordination

Agteement, which expires June 30,
2003, is replaced with a like agree-
ment;

BPA's power sales contracts with .

Pacific Northwest Federal and public
(agencies, IOUs, and DSIs, which

with like agreements;

All existing Federal contractual ar-
rangements not included under Pa-
cific Northwest power sales contracts
expire and are not renewed;

Federal surplus firm power sales to
the cities of Burbank, Glendale, and
Pasadena, and the Southern Califor-
nia Edison Company (SCE), are
shown as power sales through their

" expiration.

BPA’s surplus firm power sale to

M-S-R remains a power sale through.

October 31, 2009, then converts to a
capacity/energy exchange until it ex-
pires;

BPA's surplus firm power sale to
Puget Sound Power and Light termi-
nates and. converts to a seasonal
power exchange beginning in
OY 2001-02, per the terms- of the
contract;,

- BPA delivers 150 megawatts of

surplus peak capacity to PGE
through June 30, 2001.

A surplus capacity contract of
50 megawatts with WWP continues
through September 30, 2010;

Sustained capacity limits are 50 hours
per week. ' :

- BPA's capacity sale of 1,100 peak

megawatts to PacifiCorp (formerly -
doing business as Pacific Power &
Light, aka, PP&L) continues
through August 31, 2001;

BPA serves all of the Pacific North-
west public agencies' net firm load
requirements not served by their own
resources; ' '

Extreme weather adjustments during
the months of November through
February. These adjustments vary
monthly from 1,400 to 1,800 peak
megawatts. under the medium load
forecast; and

The I0Us do not make new long-
term BPA purchases under their
power sales contracts.- :

N .

- 1994 Pacific Northwest Loads and Resources Study
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The assumptlon that there Wwill be no
long-term power - purchases by BPA's 10U

customers is due to the uncertainty of the-

IOUs' intentions. BPA believes this as-
sumption is reasonable because: 1) The
I0Us have not informed BPA to the con-
trary; and 2) the IOU power sales contracts
contain a 7-year notice requirement that
provides BPA adequate time to secure re-
sources to meet increased IOU obligations.

Currently, no IOU is placmg an obhgatlon

on BPA.

PGE was purchasing capacity of
150 megawatts through June 30, 1999, un-

der its power sales contract. This contract,

has since been revised and the capacity now
is purchased under the surplus peak rate
schedule through June 30, 2000.

Federal System Firm Energy
Loads .

The Federal system firm loads include
BPA's firm DSI load,! sales to Federal

agencies, current obligations to regional .

IThis study includes only firm DSI loads;

. interruptible DSI loads are not served from firm
resources. Operation of the Federal system under
the PNCA serves the interruptible DSI loads on a
semi-firm basis using various mechanisms.

-

public agencies and IOUs under their
power sales contracts, and other inter- and

" intra-regional contractual obligations.

The Federal system firm energy loads
under the medium load forecast for
OY 1995-96 through 2004-05 are shown in
Figure 1. The methods and assumptions
used to complete this year's range of fore-
casts are discussed under Load Forecast-
ing, page 6.

The Federal loads include all intra-re-
gional contracts made within the Pacific
Northwest, called contracts out, and inter-

regional contracts or exports of firm sur- .
~ plus power to Southwest utilities. The
" Federal firm energy loads under the me-

dium load forecast are presented on line 8
of Exhibit 1, page 44, and monthly for the
medium load forecast for OY 1995-96,

1999-2000, and 2004-05 assuming 1930 -

water conditions in Exhibits 2 through 4,
pages 48 through 53. '

J14
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Figure 1

Federal Firm Energy Loads

1994 BPA Forecast
N | - —— , hw
1 NLA
.
1981 1985 1989 1993 1897 2001
. Operating Year
- Medium Loads, 1994 study —%— Medium Loads, 1993 study ——— Historical
MPMO: 12/94
. March through October, the peak loads
Federal Sysmm Firm Peak Loads estimate normal weather conditions with a

Figure 2, page 16, shows the Federal
firm peak loads for OY 1995-96, 1999-
2000, and 2004-05 under the medium load
forecast. Figure 4 shows the Federal firm
peak loads under the medium load forecast
for OY 1995-96. The figures show the
expected 1-hour monthly demand under the
1994 BPA load forecast, and include
extreme weather adjustments. Extreme
weather conditions were assumed for the
months of November through February and
estimate a 5-percent probability that the

actual peak load will be exceeded. The .

extreme weather adjustment includes
possible increased obligations on BPA by
the public agencies during extreme weather

- conditions. In the remaining months of

50-percent probability that the actual peak
load will be exceeded. The peak load
projections are reduced by a. diversity
component to address the fact that all peak
electrical demands do not occur
simultaneously throughout the region.

This year's study includes the following

BPA contract: .

4 A capacity sale of 1,100 megawatts to
PacifiCorp through August 31, 2011;
and :

¢ A sale of 150 peak capacity megawatts
to PGE through June 30, 2000.

" This study assumes that public agencies
will purchase capacity from BPA under
their power sales contracts to meet peak
loads not served by their own resources.

1994 Pacific Northwest Loads and Resources Study
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The monthly Federal firm peak loads are  pages 58 through 63, for the medium load
. presented on line 15, and the monthly ex-  forecast for OY 1995-96, 1999-2000, and
treme weather obligations are presented on  2004-05, assuming Federal obligations un- -
lines 47 and 50 of Exhibits 6 through 8, der 1930 water conditions.

- Figure 2
Federal Firm Peak Loads Under Extreme Weather Conditions
0Y. 1995-96, 1999-2000, and 2004-05
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Existing Federal System Firm
Resources

The Federal system hydro resources from -

which. BPA markets power are shown in
Table 4, page 18. In addition, BPA markets
power purchased from non-Federally
owned resources. BPA's. capacity/energy
exchange contracts provide energy to BPA
- as payment for the capacity BPA delivers.

The non-Federally owned resources, return
energy associated with BPA's existing ca-
pacity/energy exchanges, contractual re-
sources, and other BPA hydro-related con-
tracts are shown in Table 5, page 19.

Combined, these resources represent
BPA's available firm resources. A detailed
listing of all Federal generating resources is
contained in the 1994 Pacific Northwest
Loads and Resources Technical Appendix;
Volume 1 (available Febriiary 1995).

1994 Pacific Northwest Loads and Resources Study
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Table 4

Federal System Hydroelectric Pro;ects

. : Initial Year of Number of | Name-plate | Instantaneous Firm
Project Service Units Rating Generatmg Energy2
(MW) Capaclty (aMw)
: (peak MW)
U.S. BUREAU OF RECLAMATIQN aniaosl.scmlc PROJECTS
Grand Coulee 1941 27 6,187.5 6,684 1,875
:-Grand Coulee Pump Gen. 1973 . 6- 3140 | 314, 0
- Hungry Horse 1952 4 392.0 428 98
Palisades 1957 4 142.2 164 61
Anderson Ranch 1950 -2 ' 27.0 30 11
Minidoka - 1909 7 13.4 16 - 9°
Roza 1958 1 11.3 13 4
‘Black Canyon . 1925 2 - 80| . 10 7
Chandler 1956 2 12.0 13 7
“TotAL U.S. BUREAU OF RECLAMATION PROJECTS 55 - 7,107.4 7,672 - 2,072
U.S. ARMY CoRPS OF ENGINEERS HYDROELECTRIC PROJECTS
Chief Joseph 1955 27 2,069.0 2614 1,156
John Day 1968 16 2,160.0 2484 911
The Dalles 1957 22 1,780.0 | 2074 723
‘| Bonneville - 1938 18 1,050.0 1186 477
McNary 1953 14 980.0 1127 662
Lower Granite 1975 6 810.0 932 217 .
Lower Monumental 1969 6 810.0 930 218
Little Goose- 1970 6 . 810.0 932 213
Ice Harbor 1961 - 6 603.0 693 177
Libby ~ 1975 5 525.0 600 205
Dworshak 1974 3 400.0 460 164
Lookout Point 1954 3 120.0 138 24
Detroit . 1953 2- 100.0 115 34
Green Peter R 1967 2 80.0 92 22
Lost Creek - 1975 2 . 49.0 56 23
Albeni Falls 1955 3 42,6 49 26
Hills Creek ~ 1962 2- 30.0 35 14
Cougar - 1964 2 25.0 29 12
Foster 1968 2 - .20.0 23 10
Big CIiff - 1954 1 18.0 21 10
Dexter -_1955 _ 1 150 | / 17 _ 8
ToTAL CORPS OF ENGINEERS PROJECTS 149 12,496.6 -14,607 - 5,306
HypRo EFFICIENCY IMPROVEMENTS3. 0 0 0 45
TotAL USBR AND COE PROJECTS 204 19,604.0 22,279 ! 7,378
MAY WATER BUDGEI‘OVEBGENERATION“ 0 0 0 216
JUNE COLUMBIA RIVER FLOW AUGMENTATION .
OVERGENERATION” 0 0 0 -162
TotAL USBR AND COE PROJE,CTSr 204 19,604.0 22,279 - 7,000

IMaximum generation under optimum conditions. Does not reflect reduction to the peaking capacity of the
hydro system due to the drafting of reservoirs and othe: project constraints.
2Firm energy from a 42-month critical period.
3Contracted hydro efficiency improvements are being completed on various hydroelectnc projects. These
efficiency improvements were not included in this year's hydro regulation.
4May Water Budget and June Columbia River Flow Augmentation reductions are due to excessive
generation in the months of May and June during the 42-month critical period in support of fish mitigation.

18
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Table 5

Non-Federally Owned BPA Resources and Contracts
- Capacity based on January 1996

- DY 1995-96 0Y 1995-96
. Date in (Capacity Firm Energy
Project Type Operator Service (peak MW) (aMW)
Existing Non-Federally Owned BPA Resources ’ :
~ WNP-2 Nuclear | WPPSS 1984 1,170t 819!
Packwood Lake Hydro WPPSS 1964 30 8
Idaho Falls Hydro City of Idaho 1982 18 18
Falls
Cowlitz Falls Hydro | Lewis County 1994 252 22
PUD .
McNary Fishway Hydro Northern 1997 03 03
Hydro Unit ‘Wasco PUD
Big Creek Hydro Unit | Hydro Mission 1981 1 0
Valley
ToTtAL NoN-FEDERALLY OWNED BPA RESOURCES | 1,244 | 867
Firm Contracts
Canadian Entitlement . 162 58
Restoration, Columbia River Treaty w/Canada 0 -26
Southwest Capacity/Energy Exchanges 0 10
Montana Power Capacity/Energy Exchange 0 29
PacifiCorp (Wyoming) Import for Southern Idaho Load- 189 94
Basin Electric Cooperative Purchase* 120. 85
WNP-3 Exchange Settlement Agreements 0 113
Montana Power Purchase’ 75 53
Puget Sound Power & Light Purchase$ 0 29
San Diego Gas & Electric, Capacity/Energy Exchange’ 0 © 22
San Diego Gas & Electric, Deferred Return Energy’ 0 51
Southern California Edison Environmental Storage$ 0 7
ToraL BPA FIRM CONTRACTED RESOURCES i ___546 _ 527
ToTAL NON-FEDERALLY OWNED BPA RESOURGE CONTRACTS [ 1,790 T 1,394

I Efficiency improvements will increase WNP-2 capacity to 1,170 megawatts and energy capabxhty to

878 average megawatts when completed in OY 2001.
2 Operational capacity is 70 megawatts, but is restricted in January.

3 Operational date is July 1, 1997. Peak capability. will be 8 megawatts and 7 average megawatts of annual

energy.

4 The Basin Electric Cooperative contract began November, 1991 and ends Apnl 23, 1999.

5 The Montana Power Company contract began July 1, 1993, and ends June 30, 1996.

6 The Puget Sound Power & Light contract began July 1, 1993, and ends June 30, 1996.
7 The San Dicgo Gas & Electric contract begins August 1, 1993, and ends July 31, 1997.
8 The Southern California Edison contract begins April 16, 1995, and ends February 29, 2005.

1994 Pacific Northwest Loads and Resources Study
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Table 6 summarizes the Federal system
firm energy resources and contracts avail-
able” to meet Federal firm loads for

resources are comprsed as follows:

. 83 percent from hydroelectric power,

- 10 percent from one nuclear power plant, -
OY 1995-96. Federal system firm energy -

and 7 percent from BPA's firm contracts.

Table 6

Federal System' Firm Resources for OY 1995-962
Capacity based on January 1996

Sustained Generating Firm Firm.
Peak Capacity Peaking Energy | Energy
(MW)  Capacity (aMWw) % of Total
Project Type o % of Total | '

Hydro . " 15,008 91 7,122 83
‘Nuclear - 1,170 T - 819 10
Firm Contracts ol 375 2 | . 57 7
ToTAL FEDERAL RESOURCES 16,554 100 | ss19, 100

+ .

! Includes Federally and non—Federally owned projects.

2 Operating Year (OY) is the 12-month period August 1 through July 31. For example, OY 1995-96 is

August 1, 1995, through July 31, 1996.

'Federal System Nonfirm
" Resources

BPA planning does not include nonfirm en-
ergy in its Federal system loads and re-
sources balance; however, it is an important
. component of BPA's marketing programs

and revenue forecasts. Regional nonfirm

energy can vary from zero in the worst
water conditions to as much as
8,300 average megawatts in the best water

year. Federal system nonfirm energy com-

prises approximately 60 percent of the re-
" gion's nonfirm enérgy. Federal nonfirm en-
ergy averaged over 50 years of historical

water flows would increase the Federal

system resources from 2300 to
2,600 average megawatts.

The NMFS Draft Biological Opinion
dated March 16, 1994, was incorporated in

-

this years 50—year nonfirm energy analysis.

This changes the shape and availability of _

nonfirm energy.

Federal System Firm Energy
Surpluses/Deficits

This analysis includes all- operating re-
quirements currently adopted by the hy-
droelectric project owners® and" the firm
planning assumptions from . the NMFS
Draft  Biological =~ Opinion dated
March 16, 1994.

The Federal firm energy surpluses/defi-
cits under the various load forecasts for
OY 1995-96 through 2004-05 are pre-
sented in Table 7, page 21, and graphically
shown in Figure 3, page 22. The Federal

system- is energy deficit throughout the

10-year study period under the medium
load forecast. Although utility loads
continue‘ to grow through the 1990s, the

20
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Federal system deficit, under medium
loads, does not increase significantly due to
the expiration of the WNP-1 exchange
contract obligation on June 30, 1996, re-
turning 340 average megawatts of firm
energy to the Federal system.

The components of the 10-year critical
period average Federal energy loads and
resources balances under the medium load
scenario is presented in Exhibit 1, line-45,
page 44.

To show the monthly variability of the
loads and resources study, the monthly
Federal system energy components assum-
ing medium loads under 1930 water condi-
tions for OY 1995-96, 1999-2000, and
2004-05 are shown in Exhibits 2 through 4,
pages 48 through 53. .

Figure 4, page 22, shows the impact of
the May Water Budget and June CRFA on
the Federal system energy surpluses/defi-
cits. : :

Table 7

Federal System Firm Energy Surpluseleeﬁqits

Assuming Existing Loads, Resources, and Contracts
Energy In Average Megawatts

Medium Load Scenario

OPERATING YEAR!
1996 | 1997 1998 [ 1939 {2000 | 2001 |2002 |2003 |2004 | 2005
=210 |-12 =22 -114 |-301 |[-303 |-309 {-422 {-590 |-699

7

1 Operating Year (OY) is the 12-month period August 1 through July 31. For example, OY 1995-96 is

August 1, 1995, through July 31, 1996.

" 1994 Pacific Northwest Loads and Resources Study
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Figure 3
Federal Firm Energy Surpluses/Deficits
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Effect of May Water Budget and June Columbia River Flow
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Medium Load Forecast
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V. PLANNING TO MEET FORE‘CASTE\D DEFICITS

As part of its Competitiveness Project,

- BPA has developed marketing and business

plans that may alter the way the agency ac-

quires and markets resources. Therefore,

only existing contractual resource options

now available to BPA are included in this
section of the study.

Contractual Resource Options

BPA has long-term surplus firm power
sale and capacity/energy exchange con-
tracts with five Southwest utilities: South-
ern California Edison (SCE); the M-S-R
Public Power Agency (M-S-R), whose
members include the Modesto Irrigation

District, and the cities of Santa Clara and -

Redding, California; and the cities of
Burbank, Glendale, and Pasadena, Califor-
nia. :

BPA also has a long-term surplus firm
power sale and seasonal exchange contract
with one Northwest ut111ty—Puget Sound
Power and Light.

The above contracts contain provisions,

throughout their duration, for complete or

partial termination of energy deliveries if

that energy is needed to serve BPA's firm.

requirements.

The Southwest utlhtles contracts allow
BPA to terminate surplus firm energy de-
liveries and convert these contracts to ca-
pacity/energy exchange contracts under the
following conditions:

¢ On an annual basis, following a de-
termination by BPA under annual

Pacific Northwest Coordination
. Agreement planning; or
¢ On 60-days' notice pursuant to Public

Law 88-552.

These provisions relieve BPA of its en-
ergy delivery obligations and make those
resources available to BPA for meeting
firm energy requirements. Energy may be
acquired from the following categories:

* Eﬁergy made available from the ter-
mination of energy deliveries under
Southwest surplus firm energy sales;

¢ Exchange energy available upon con-
version of the Southwest surplus firm
energy sales to capacity/energy ex-
changes; and

"~ 4 Supplemental energy available to
BPA for purchase upon conversion
of the Southwest surplus firm energy
sales to capacity/energy exchanges.

In the event that BPA terminates energy
deliveries of these Southwest surplus sales
and converts them to exchanges, provisions
within the contracts, except the city of
Burbank's, allow for later reversion back to
surplus energy sales, depending on the
availability of Federal surplus firm energy
and certain other conditions.

This study assumes that these contracts
retain their power sale status throughout
their terms (expiration dates range from
OY 2007-08 to 2012-13). Should BPA
terminate these sales and convert them to
capacity/energy exchanges, exchange en-
ergy would become available to BPA as a-
firm resource. The additional resources re-
sulting from early conversion of these sur-

. 1994 Pacific Northwest Loads and Resources Study
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plus firm power sales to capa'city/energy/

exchanges are shown in Table 8, lines 1 and
_ 2, page 25.
Supplemental Energy If BPA terrm—
nates Southwest sales and converts them to
_capacity/energy- exchange contracts, BPA
may elect to purchase supplemental energy
in that same operating year. The amount of
additional resources that would become
available upon early conversion of these
contracts and purchase of supplemental en-
ergy is shown in Table 8, line 3.

Option Energy: BPA also has éontraé:—
tual rights to purchase optional energy

from Southern California Edison. This.

"contract allows BPA to purchase up to

71 average megawatts of optional energy

on a rolling 5-year basis starting in
0Y 1994-95. In addition, BPA has near-
term contractual rights to purchase optional
energy from San Diego Gas and Electric

Company. This contract allows BPA to .-

" purchase up to 4.5 average megawatts of
-option-energy during OY 1994-95 through
OY 1996-97. BPA considers these con-
tracts as resource options, which BPA may
elect to purchase they ‘are not considered
firm resources in this study. BPA included
Southern California Edison option energy
as a firm resource in the 1993-94 Pacific
Northwest-  Coordination = Agreement
operating plan. The total optional energy
available to BPA under these contracts is
shown in Table 8, line 4.

Pacific Northwest Surplus Firm En-
ergy: In addition, BPA hasa surplus firm
sale and seasonal power exchange agree-
ment with Puget Sound Power and Light.
This contract contains provisions that allow
BPA to terminate the surplus energy sale
on the earlier of:

¢ 5-years' written notice from BPA; or
¢ onJuly I, 2001.

In this event, the surplus energy sale
converts to a seasonal power-for-power
exchange. BPA's right to issue S5-years'
written notice is in accordance with
Section 5(a) of the Bonneville Project Act;
(Public Law 75-329, as amended), and
Section 5(f) of the Northwest Power Act

(Public Law 96-501). This study assumes

that this surplus sale will extend through
OY 2000-01, when the contract is required

to be converted to seasonal exchange

status. If BPA needs the energy earlier, the

. contract will be terminated as a power sale

and convert to a seasonal power exchange
in that year and for the remainder of the

contract. The earliest that BPA can
" terminate surplus firm energy deliveries to .
Puget Sound Power and Light Company is

OY 2000-01. The amount of resources
available to BPA, under all load forecasts,
from the conversion of this contract to a

seasonal power exchange is shown in Table

8, line 5.

Non-Treaty Storage

On July 9, 1990, BC Hydro and BPA
signed an agreement increasing
United States-Canadian coordination of the
Columbia River system. This agreement
cooperatively manages 4.5 million acre-feet

‘of non-treaty hydro storage through

June 30, 2003. Studies on the increased
coordination indicate a possible increase of
300 average megawatts in firm energy for
the combined Canadian and Pacific North-
west systems. Fifty percent of the benefit,
150 average megawatts, is available to the
United States.- The Federal system share is
115 average megawatts. This energy,
however, is not as valuable as a firm re-

‘source because non-treaty storage has a
lower refill priority than primary storage .

reservoirs. Therefore, BPA intends to use
the non-treaty storage as a resource option
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to increase flexibility in operating the hydro ~ However, it may be included as a firm re-
system. Since this energy may not be avail-  source in future studies. Non-treaty storage
able every year, it is not included as a firm  isincluded in Table 8, line 6.

resource in this loads and resources study.

Table 8

Existing Federal System Contractual Resource Options
Energy In Average Megawatts

OPERATING YEAR! 1996 | 1997 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 ‘

1. Termination of PSW 2121 237| 237 237| 237| 237| 237} 237| 237] 237
Surplus Power Sales

2. Exchange Energy 68 71 74 73 71 70 69 68 67 66
From PSW )

3. Supplemental Energy 37 38 39 41 42 43 44 46 47 48
From PSW : .

4. Optional Energy From 76 76 71 71 71 0 0 0 0 0
PSW ) :

5. Termination of PNW 0 0 0 0 0 75 0 0 0 0
Surplus Power Sale

6. Non-Treaty Storage 115] 115| 115} 115] 115| 115 115| 115 -0 0

TOTAL CONTRACTUAL OPTIONS 508| 537) 536| 537| 536] 540| 465} 466( 351] 351

1 Operating Year (OY) is the 12-month period August 1 through July 31. For example, OY 1995-96 is
August 1, 1995, through July 31, 1996.
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Federal System Firm Capacity.
Surpluses/Deficits

" Figure 5 shows the Federal firm capacity
surpluses/deficits under the medium load
forecast for OY 1995-96, 1999-2000, and
2004-05. This analysis incorporates all op-

erating requirements currently adopted by

the hydroelectric project owners and the
firm planning assumptions from the NMFS
Draft Biological Opinion dated March 16
1994.

The monthly capacity surpluses/deficits
incorporate the Federal System assump-
tions noted on page 13.

Figure 5 -

1995-96 Federal Firm Capacity Surpluses/Deficits Under Extreme
Weather Conditions? :

10000

Peak Mégawatts

-2000

-4000

Aug Sep Oct Nov Dec

MPMO: 12/84

Jan Feb  Mar  Apr  May Jun Jul

—— 199596
. —®— 199900

—@— 200405

! Extreme weather conditions in the months of November December, January and February assume a
5-percent probablhty that the peak load will be exceeded. .
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The study assumes that there are no
nighttime return problems from future ca-
pacity sales. Nighttime return problems can
occur when replacement energy from ca-
pacity sales, combined with minimum hydro
generation, the output from other Federal
resources, and other Federal contract
returns are,greater than BPA's nighttime

load. The following factors contribute to .

nighttime return problems:
¢ Low Federal system loads;

¢ Additional nohpower, hydro require-
ments that dictate minimum stream-
flows; and

¢ The inability of BPA's WNP-2 nuclear
resource to cycle from day to night.

These requirements restrict the ability to
accept nighttime return energy,
though there is surplus generating capabil-
ity during the daytime. These constraints
are common in summer and fall when
BPA's nighttime loads are low. BPA's fu-

ture Federal surplus capacity transactions.

may include provisions to:

¢ Limit return energy to a percentage
of contract demand;

¢ Defer energy returns to a time more
favorable to system operations; or

¢ Request cash payment in lieu of re-
turn energy.

BPA's surplus firm capacity values take
into account the following Federal system
hydro constraints:

¢ Limitations on moving water be-
tween projects, including upstream
storage; »

¢ Pondage limitations due to hydraulic

imbalance from reservoir to reservoir;

and '

¢ Navigation and recreation . con-

* straints, including restrictions on the

rate of rise or fall of tailwater and
forebay elevations.

As BPA acquires future resources, the
added capacity will increase capacity avail-
able to the Federal System.

A 10-year summary of Federal capacity
surpluses/deficits under the medium load

forecast, assuming extreme weather condi~

tions, is-presented in Exhibit 5, page 56. The
monthly variability of the Federal system ca-
pacity components that comprise the loads
and resources study assuming medium loads
for extreme weather under 1930 water condi-
tions for OY 1995-96, 1999-2000," and

2004-05 are shown on line 51 in Exhibits 6

through 8, pages 58 through 65.

Federal System Loads and
Resources Comparison-Energy

even -

Table 9, page 29, shows changes in the
energy analysis of the 1994 Pacific North-
west Loads and Resources Study compared
to the 1993 Pacific Northwest Loads and
Resources Study for OY 1995-96 through
2003-04. The table lists the Federal firm

-.energy surpluses/deficits for the 1993 study

and changes since last year to obtain the
current firm energy surplus under the
medium load forecast. Positive values in the
table indicate an increase and negative val-
ues indicate a dzcrease in Federal system
firm energy surpluses. Federal planned re-
source acquisitions are not included as firm
resources because they have not yet been
contracted for. Similarly, resource options
that BPA already has contractual rights to
acquire, if needed, have not been included
because BPA may or may not exercise the
options in any given year.

Changes were based on the following up-
dates in loads, contracts, and resources:

_ Federal Agencies and USBR

Federal agencies' loads were decreased
by 10 average megawatts for the study pe-

riod.

1994 Pacific Northwest Loads and Resources Study
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DSI Aluminum Firm Loads :
"~ The near-term portion of the 1994 BPA
- forecast assumes that DSI aluminium smelt-
er firm load will be 1,916 average mega-
watts in OY 1996 are forecasted to remain
constant over the study period. In the 1993

study, DSI aluminum smelter firm loads .

were forecasted to decline over the study
period, thus decreasing the DSI aluminum
loads.

_DSI Non-Aluminum Firm Loads
"There are few differences in the non-
aluminum DSI loads from this year’s

analysis compared to the 1993 study.

Non-Generating Public Agencies’
Power Sales Contract Purchases

This year's study shows decreased sales
to small and non-generating public agencies

due to load reductions included for com-

petitive acquisitions, tiered rates, conserva-
tion responses, market transformation,
power plants, and other codes and stan-
dards (not MCS) of up to 82 average
megawatts over the study period. In addi-
tion, this study contains new small generat-
ing public resources including Clark

County  PUD’s Cogentrix (202 average:

megawatts) and Grays Harbor PUD’s share
of Centralia (50 average megawatts); which
reduced the non-generating public agen-
cies’ purchases from BPA.

Generating Public Agencies’ Power
Sales Contract Purchases
Sales to the generating pubhc agenmes

- decreased due to load reductions included

for competitive acquisitions, tiered rates,
conservation responses, market transfor-
mation, power plants, and other non-MCS
codes and standards. The generating public
agencles share of these load reductions
totals up to 102 average megawatts over
the study period. - »

Exports.-

" BPA's new diversity exchange with Riv-

erside,  capacity/energy _exchange with
Pasadena, and environmeéntal exchange
with Southern California Edison represent
the monthly load increases on BPA associ-
ated with these deliveries.

- Contracts Out

The 1994 study includes a new contract
with Washington Water Power for deferred
power deliveries extending through
June 30, 2000.

Regulated Hydro

The NMFS Draft B1010g1ca1 Opinion
dated March 16, 1994, was used for the
hydro regulation study. In addition, the in-

* clusion of the May Water Budget and June

CRFA significantly reduces the Federal

- system hydro generation.

Imports

To cover potential short-term ﬁrm
energy deficits, BPA extended its purchase
from Basin Electric Cooperatlve through
April 31, 1999.

In addition, BPA's new contracts include
deferred replacement energy. returns from
San Diego Gas and Electric, diversity ex-
change from Riverside, exchange energy
from Pasadena, and environmental ex-

change with Southern California Edison.

Contracts In
To cover potential short-term deficits,
BPA purchased power from Puget Sound

- Power and Light and Montana Power

through OY 1996-97. BPA also revised its
WNP-1 contract with Washington Water
Power for deferred returns considerations
through June 30, 2000. P
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WNP-2

WNP-2 turbine and efficiency improve-
ments increased the nuclear plant’s output
by up to 127 average megawatts over last
year’s study.

' Non- Utlllty Generation
Federal non-utility generation includes
Tenaska II (Frederickson), SOS Lumber,

'Clearwater, and Wyoming Wind, bringing
up to 184 average megawatts of generation
to the Federal system.

Miscellaneous Changes

The miscellaneous changes in this year's
study include revised USBR loads, new
Canadian Entitlement obligations beginning
April 1, 1998, and revised transmission
losses.

Changes in Federal System Firm Energy Surplus/Defi cit

Table 9

Medium Load Forecast
Energy in Average Megawatts

\

Operating Year! 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
1993 Federal Firm Energy Surplus/Deficit 2 270 |- 43| 212 | 352 | 518 | -559 | 464 ] -579| -748
Load Changes: (+ Load Increase, - Load Decrease) ‘
Federal Agencies & USBR -9 -10° -9 -9 -10 9 -10 9 9
DSl Aluminum Firm Loads -66 126 130 133 142 163 279 290 301
DSI] Non-Aluminum Firm Loads -11 -1 2 -2 2 1 -1 2 -2
Small Public Agency Purchases -67 91| 201 | -345}| -346 | -341| -337| -330]| -318
Generating Public Agency 0 -65 76 91 91 91 -98 -85 -85
Purchases .
Fed & Generating Public Losses -10 0 -1 0 1 2 5 5 5
IOU Purchases ' 0 0 0 0 0 0 0 0 0
Exports 9 13 15 15 15 15 14 15 13
Contracts Out 5 22 27 28. 25 -1 0 0 0
Total Load Changes -149 6] 203 | 267} -262f -261 | -148| -116 -95
Resource Changes: (+ Resource Increase, - Resource Decrease)
- Regulated Hydro 217 217 | =217 240 | -240| 240 | -240 | -240 | -240
Independent Hydro -1 .-1 0 0 0 (1 R 0 0
May Water Budget 49 38 30 44 49 53 59 74 82
June Columbia River Flow Aug. -162 | -180{ -190 | -178 | -171| -169 | -162| -146 | -138
imports 86 81 81 60 22 22 22 22 22
Contracts In ‘ 78 59 7 6 7 7 7 7 7
WNP-2 72 70 91 91 94 127 127 127 127
Non-Utility Generatlon 6 175 183 183 | 183 183 183 183 183
Miscellaneous 0 0] 2 5 11 12 11 14 20
Total Resource Changes -89 25 -13 29 45 5 7 41 63
Difference: 1993 Study Less 1994 Study .
Resource Changes - Load Changes 60 31 190 238 217 | 256 155 157 158
1994 Federal System Firm Energy ' -
Surplus/Deficit 3 210 -12 221 -114| 301} -303| -309 | 422 | -590

1 Operating Year (OY) is the 12-month period August 1 through July 31. For example, OY 1995-96 is

August 1, 1995, through July 31, 1996.

2 1993 Pacific Northwest Loads and Resources Study, December 1993, page 42.

.3 1994 Pacific Northwest Loads and Resources Study, December 1994, page 21.
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Federal System Loads and

Resources Comparison—-Capacity -

Table 10, page 32, shows changes in the
capacity analysis of the 1994 Pacific North-
- west Loads and Resources Study compared
to the 1993 Pacific Northwest Loads and
Resources Study for OY 1995-96.- The ta-
" ble lists the Federal system firm 50-hours-
' per-week capacity surpluses/deficits for the
1993 study and changes since last year to
obtain the current firm 50-hours-per-week
capacity surplus under the medium load
forecast. Positive values in the-table indi-

* cate an increase and negative values indi-

_cate a decrease in the Federal system firm
capacity surpluses. As previously- dis-
cussed, Federal planned resource acquisi-
tions not yet contracted for and contracted
for resource options are not mcluded as
firm resources. :

- Changes were based on the following up-
dates in loads, contracts, and resources:

DSI Firm Loads - ‘
The DSI near-term forecast shows ca-

pacity loads decreasing by as much as

142 peak megawatts in August of OY 1996

versus the 1993 study. This is due to lower -
.. aluminum prices, and drought conditions in-

- the region.

Non-Generating Public Agencies’
Power Sales Contract Purchases

This year's study shows generally de-

creased. sales to small and non-generating

public agencies due to.additional conserva- -

tion load reductions, increases, Grays
Harbor PUD’s dedication of their share of

Centralia, and Clark County PUD’s .

Cogentrix plant, with loads decreasing as
much as 182 peak megawatts in December
of Y 1995-96.

Generating Public Agencies’ Power
Sales Contract Purchases

Sales to the generating public agencies
under their power sales contracts decrease
by up to 140 peak megawatts in February
of OY 1995-96. This change is due to de-
creases in the generating public agencies
peak load forecast due to additional load
reductions of up to 102 peak megawatts

and increases -in the amount of resources .

dedicated by the generating public agencies
to serve their own loads.

Investor-Owned Utilities” Power
Sales Contract Purchases

Since last year’s study, Portland General
Electric revised its 150-megawatt capacity
purchase from BPA. PGE now is purchas-
ing this capacity under a surplus peak con-
tract with BPA included in Contracts In.

Exports

Since last year's analys1s BPA has com-
pleted a capacity/energy exchange with
Pasadena, a diversity exchange with River-
side, and an environmental exchange with
Southern . California  Edison,  which
decreased the available Federal capacity
surplus during May through September.

Contracts Out :

This year’s' study  includes BPA’s
1,100 peak megawatt capacity sale with
PacifiCorp and 150 peak megawatt capac-
ity sale with Portland General Electric.

Federal .System Diversity . .
Decreases in the obligation of the Federal

“system to the public agencies and IOUs un-

der their power sales contracts and new
Federal contracts decreased Federal system
diversity impacts.

30 ” - =
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Extreme Weather Adjustments

The extreme _weather adjustments
changed slightly compared to the 1993
study mainly due to decreases in BPA’s
obligation to public agencies under their
power sales contracts.

Regulated Hydro

As previously discussed, the 1994 hydro
regulation study included CRFA. These
changes included storing water in reser-
voirs in the winter for later release in the
late spring and early summer. This created
lower flows in the winter and additional
flows, especially in the late spring and
summer, thus reducing the available hydro
in the winter and increased the hydro ca-
pability in the spring and early summer
when compared to last year’s study.

Sustained Peaking Adjustment

The 50-hours-per-week sustained peak-
ing adjustment in this year's analysis de-
creased the regional capacity surplus in the
hydro regulation versus the 1993 study.
This is due to changes in the shaping of the

hydro system due to CRFA. By storing in-

the months of January through April 15,
the availability of sustained peaking dimin-
ished dramatically in some months.

imports

To cover potential short-term firm energy
deficits, BPA extended its purchase from
Basin  Electric  Cooperative  through
April 31, 1999, which increased capacity
resources.

WNP-2 .
The change in generation is due to effi-
ciency improvement at the project.

Hydro Reserves/Large Thermal
Reserves/Spinning Reserves

The change in reserves is due to varia-
tions in hydro and thermal capabilities.

DSI Reserves’

The DSI system operating reserve is es-
timated at one-third the DSI firm load, lim-
ited by the amount of Federal thermal
forced outage reserve.

Contracts in

BPA revised its WNP-1 obligation con-
tract with Washington Water Power for
deferred power deliveries to cover short-

‘term firm energy deficits.

Miscellaneous Changes
The miscellaneous changes in this year's
study include revised USBR agency loads,

and revised transmission losses.

1994 Pacific Northwest Loads and Resources Study
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VI. REGIONAL ANALYSIS

The regional loads.and resources analysis
is based on the following assumptions: -

¢ Capacity surplus values do not re-
flect potential nighttime return
problems on the region's system.

¢ The Pacific Northwest Coordination

Agreement, =~ which expires
June 30, 2003, is replaced with a like
agreement; -

¢ BPA's power sales contracts with
‘Pacific Northwest Federal and public
agencies, I0Us, and DSIs, which
expire June 30,2001, are renewed
with like agreements;

¢ All existing regional contractual ar-
rangements not included under

Pacific Northwest power sales con- .

tracts expire and are not renewed;

¢ All Federal Southwest surplus firm
power sales are shown as power sales
through their expiration; and

¢ Extreme weather adjustments were
included for the months of November
through February. These adjust-
ments vary monthly from 3,700 to
4,100 peak megawatts under the -
medium load forecast.

This analysis includes current operating

~ requirements adopted by the hydroelectric

project owners, and incorporates the
NMFS Draft Biological Opinion dated
March 16,-1994.

Regional Firm Enérgy Loads

"Regional firm energy loads for OY 1995-
96 through 2004-05 based on BPA’s 1994
medium load forecast are shown in
Figure 6, page 34. The load projections
also include all intra-regional contracts
made by Pacific Northwest utilities and the
Federal system, and additional conservation
reductions described in Conservation
Reductions, page 10. The average annual
rate of growth for the period from
OY 1995-96 through 2004-05 is 1.0 per-
cent per year under the medium load
growth scenario. The regional firm energy
load for the medium load forecast is
presented on line 4 in Exhibit 9, pages 70
through 71, and the monthly firm loads for
0OY 1995-96, 1999-2000, and 2004-05

~ under the medium load forecast are pre-

sented in Exhibits 10 through 12, pages 74
through 79.

1994 Pacific Northwest Loads and Resources Study

33




Figure 6

Regional Firm Loads |
1994 BPA Forecast . -

£

Average Megawatts

:

Lt Ll
\

0

1996 ., 1997 1998 1999 2000
' Operating Year

—%— Medium Loads, 1994 Study

MPMO: 12/94.

Regional Firm Peak Loads

Figure 7, page 35, illustrates the regional
firm peak loads under the medium load
forecast for OY 1995-96, 1999-2000, and
2004-05. The figures show the expected
I-hour monthly. demand wunder the
1994 BPA load forecast. and include
extreme = weather adjustments. Extreme
weather conditions were assumed for the

months of November through February and-

estimate a S-percent probability that the

‘forecasted peak load will be exceeded. In -

the months of March through October, the
peak loads estimate normal weather
conditions with a 50-percent probability

" 2001 2002 2003 2004 . 2005

—— Medium Loads, 1993 Study

that the forecasted peak load will be
exceeded. - The projected regional peak
loads include all intra-regional contracts
made by Pacific Northwest utilities, includ-
ing the Federal- system. The peak load
projections are decreased by a diversity

-factor due to the fact that all peak electrical

demands do not occur sunultaneously
throughout the region.

The monthly regional firm peak loads are
presented on line 4, and the extreme
weather adjustments ‘to the regional peak
loads are presented on line 37, of Exhibits
14 through 16, pages 84 through 89, for

-the medium load forecast.-
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"Figure 7

Regional Firm Peak Loads for OY 1995-96, 1999-2000, and 2004-05

Under Extreme Weather Conditions
Medium Loads
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PRI ATIRUC IR T AC AR DU AUIE U O A O ¢

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

MPMO: 12/94 ) —m— 2004-05 Operating Year
—®— 1999-00 Operating Year

—k— 1995-96 Operating Year
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Regional Firm Resources

Table 11 summarizes the regional system
resources for OY 1995-96. Hydroelectric
resources make up a smaller percentage of
the regional resources than of the Federal

system resources because most of the.

thermal resources are owned by investor-

owned utilities in the region. These thermal
resources are composed primarily of IOU-
owned coal and nuclear plants. A detailed
listing of all regional generating resources
is contained in the 1994 Pacific Northwest
Loads and  Resources Technical

- Appendix: Volume 1 (available February

1995).

Table 11

Regional Firm Resources for OY 1995-961

Capacity based on January 1996

. Project Type Sustained Generating | Firm Energy | Firm Energy
: - Peak Capac- Peak (aMw) % of Total
ity (MW) Capacity :
, "% of Total
Hydro =~ - 26,504 70 12,312 60
Coal . 4,410. 12 3,862 19
~ |Nuclear - ' 1,170 - 3 819 4
Imports - o 2,634 7 1,734 8
Combustion Turbines 1,416 4 544 - 3
Non-Utility Generation 1,139 3 1,012 5
Miscellaneous ' 538 1 T 363 .. 1
’ TQTAL RESOhRCES 37,811 100 20,646 100

10perating Year (OY) is the 12-month period August 1 through July 31. For example, OY 1995-96 is

August 1, 1994 through July 31 1995.
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_Regional Nonfirm Resources

As previously discussed, BPA uses criti-
cal water flows to-compute the regional
hydro firm energy for resource planning,
Nonfirm energy is created when the re-
gion's hydro projects experience water
flows greater than critical period levels.

Regional planning does not include nonfirm
energy in the loads and resources balance.
Nonfirm energy can vary from zero in the
worst water year, to as much as
8,300 average megawatts in the best water
year. The average annual nonfirm energy
increases regional resources by about
3,800to 4,200 average megawatts when
averaged over 50 years of historical water
flows.

The augmented Columbia and Snake
River flows in the NMFS Draft Biological
Opinion. dated March 16, 1994 further
changed the shape and amount of usable
nonfirm energy. '

Regional Firm Energy
Surpluses/Deficits

This study includes all operating re-
quirements currently adopted by the

hydroelectric project owners and the firm
planning assumptions from the
NMFS Draft Biological Opinion dated
March 16, 1994

The regional critical period firm hydro
energy shows a net decrease in this study
compared to last year's study due to revised
hydro project parameters, the impacts of
the CRFA, changes in the shape. of
Columbia River generation, and up-grades
at existing hydro projects.

The regional firm energy surpluses/
deficits for the medium load forecast for
OY 1995-96 through 2004-05 are pre-
sented in Table 12, and depicted graphically
in Figure 8, page 38. The region experi-
ences firm energy deficits in OY 1995-96
under the medium load forecast.

The components of the regional energy
loads- and resources balances for the me-
dium load scenario is presented on line 38
in Exhibit 9, page 70. Monthly regional

" firm energy loads under the medium load
. forecast for OY 1995-96, 1999-2000, and

2004-05 are presented in Exhibits 10
through 12, on pages 74 through 79.

1993 Pacific Northwest Loads and Resources Study
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Table 12

Reglonal Firm Energy Surpluses/Deficits Assummg Exlstmg Loads

Resources, and Contracts
Energy In Average Megawatts

OPERATING YEAR!

1996 | 1997 | 1998 | 1999 |2000 |2001 |2002 |2003 |2004 |2005

Médium Load Scenario |-834 |-928 |-1,040 |-1,399 [-1,770 -1,933 {2,290 | 2,573 | 2,899 |-3,117

Figure 8
‘Regional Firm Energy Surpluses/Deficits
3000 :
2000
1000 3
£- ]
g o
g -] ] ) .
s .
§.1ooo- x .‘ ’
£ T 1 e
2000 :
m i . . . N .
© 1906 1997 1998 _ 1999 2000 2001 2002  .2003 2004 . 2005
) : Operating Year .
—&—  Medium Loads, 1993 Study —e—  Medium Loads, 1994 Study

- MPMO: 12/94

10perating Year (OY) is the 12-month period August 1 through July 31. For example OY 1995-96 is
August 1, 1995, through July 31, 1996.
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Regional Firm Capacity
Surpluses/Deficits

Figure 9, page 40, shows the region's .

firm 50-hours-per-week capacity surpluses/
deficits under the medium load forecast for
OY 1995-96, 1999-2000, and 2004-05.
‘This analysis incorporates all operating
restrictions currently adopted by the hy-
droelectric project owners and the firm
planning assumptions* from the NMFS
Draft  Biological  Opinion
March 16, 1994.

The regional firm capacity surpluses/
deficits incorporate the regional assump-
tions on page 33. )

It is important to note that the capac-
ity surplus values do not reflect potential
nighttime return problems on the re-
gion's system. Peaking replacement energy
from capacity sales is returned at night,
when the output of the hydro system and
other regional resources could be greater
than the region's nighttime load. The
following factors contribute to nighttime
overgeneration: o

datedi

4 Low regional system loads;

¢ Nonpower hydro requirements that
dictate minimum streamflows; and

4 The inability of the region's thermal re-
sources to cycle from day to night.

These requirements restrict the ability to

accept nighttime return energy, . even
though there is surplus- generating capabil-

ity during the daytime. These requirements

are common in summer and fall when the
region's nighttime: loads are low. Depend-
ing on water availability and economic
conditions, return energy from these con-
tracts could create low-priced forced en-
ergy sales and may reduce the region's abil-
ity to meét firm loads.

A 10-year summary of regional firm ca-
pacity surpluses/deficits for the medium

- load forecast is shown in Exhibit 13, page

82. Monthly firm capacity surpluses/deficits
under the medium forecast for
0Y 1995-96, 1999-2000, and 2004-05 are
presented in Exhibits 14 through 16 on
pages 84 through 89.

1994 Pacific Northwest Loads and Resources Study
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Flgure 9

1995-96 Regional Firm Capacity SurplusesIDef' icits
Under Extreme Weather Conditions?
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IExtreme weather conditions in the months of November, December January and February assume a

5-percent probablhty that the peak load will be exceeded.
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“  SECTION VIl
FEDERAL SYSTEM EXHIBITS

7z t .
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EXHIBIT1 ,
FEDERAL SYSTEM CRITICAL PERIOD ENERGY
ANALYSIS FOR 10 OPERATING YEARS
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EXHIBIT 1 (CONTINUED)
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. EXHIBITS 2 -4
FEDERAL SYSTEM MONTHLY ENERGY ANALYSIS
UNDER MEDIUM LOADS FOR 1930 WATER
CONDITIONS ‘
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EXHIBIT 2 (CONTINUED)
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| EXHIBIT 5
FEDERAL SYSTEM MONTHLY 50-HOUR CAPACITY

SURPLUS/DEFICIT UNDER THE FIVE LOAD
SCENARIOS FOR 1930 WATER CONDITIONS
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' EXHIBITS 6 -8
- FEDERAL SYSTEM MONTHLY CAPACITY ANALYSIS -
UNDER MEDIUM LOADS FOR 1930 WATER
CONDITIONS
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EXHIBIT 6 (CONTINUED)
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EXHIBIT 7
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EXHIBIT 7 (CONTINUED)
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6292
mnwc

6£9¢ -
2L2y
it

6298
£L2h

625ST

§8.2-~
8.8~

SLT-
8101-

05161

nr

$6/02/21 ~ *31va NNy
6/02/21 J00831IHM H661

2 40 2 133HS

€508
089¢

£50¢
089¢%
O

£50¢
089¢

gbist
S€91-
6.8~
0

1201~

THhLT

Nnre

"SISATYNY SIHL NI a30nTONI 1ON ONV SNOILdO 32

_ 8002 ‘1 ATNM SIYIIXI
*T002° ‘0€ 3INNr HINOUHL 3VS ¥3

HOIHM J9NVHOX3 ¥3
MOd V SV NMOHS SI

‘J¥IdX3 AZHL TILNN S3IVS ¥3MOd SY

HoLs
HoHH
0

HoLE
b0bH
0

boLs
HobYH

L9591

9SL1-~
(324
L0H-

0
1101~

10061

0
95

(==t =JaX_Y. L=}

AVH

690
60.8
0

690¢
60.8
U

6908
6048

19691

5081~
2hL

60b-

0
8201~

19561

0
95
0

8
68
0

0

0

0

0s-91
ddv

gcee
G962
0

5282
5962
0.

g22¢
9962

82891
190¢-
chl
288~
SL1-
SH0T-~

15261

‘0

95
0411

8
68
0
0

Y
0

ST-1
ddv

509~
9¢1
0

505~
981
U

50§~
91

6.921
S161~
£b4
118~
SLI-
L8071~

HZH9 T

0
Hog
0L11

8
L1
0

ocoo

JvK

HH2h1

£881-
bee-

SLY-
G601~

LL691

H0og

- 0LTT
8

934

SINIVYLSNOD NuNLIY IWILLIHOIN ON INIWNSSY

HZ9e-
L862-
1861~

LE9T-
000T-
G-

2891~
S66~

£62H1
80bH1-
6L
g82g-
SLI-
1601~

95991
0

H0g
0L11
8

681

0

0
0
0

NVP

A9Y3INI NOILJG ‘vdE 0L 33S °3
ADY3INT VINIWI1ddNS ‘vdE 0L 33S ‘g
AQUINT TVINIWITddNS “vdg 0L d98 'V

dN0S3Y ¥V SLOVYLNOD, vdd ONIMOTI0d4 IHL °€

MOd IYNOSYAS V 0L SLYIANOD NIHL LIVIINOD IJHL
18dSd HLIM LOVYLINOJ SITVS ¥3MOd SN1d¥NS vde 2

NMOHS 3¥Y MSd 3HL HLIM

80¢&-
S2¢
G681-

8851
1222
S-.

£651
9222

8STLT

9981~
el
66%-
SL1-
£601-

95661

0
H0¢
0L11
8
S12
0

0

0
0

J3a

£6.L-
2s1-
0641~

L66 -
8291

he

1001
2H91

91551

S0.l2-
2hL
89¢~-
SLT-
9601-

80161

AON

6ghH
8401
0

6£H
8401
0

6£H
8L01

STbeT

262~

"0bL

662~
SLT1-
6L0T-

08691
0

H0g
0L1T
80¢
801

0

0

0

0

130

L211
H9LT
¢

L211
wohﬁ

L211
H9LT

G20£1
0Ll2-
6L
L62-~
SL1-
£901-

16591
0

95
0L11
80¢
b

(=2 =1=J~]

d3s

4V3A ONILVY3H0 § -H002
WARAIOo3IHW

savon

SL1OVYLINOD S3VS ¥aM0d SNId¥NS vdg ‘T 3L

Lg22
wumm

Lg22
wnmm

L1822
bise

6€6%1
1942~
8gL
PA
SLI-
1901~

18472
0

95
0L1T
80
£1

0

0

0
0

15-91
any

9681
2892
0

9681
Mmmm

9681
£ese

15921
£92¢-~
884
91E-
SL1-
1501~

60LLT
0

95
0LIT
80%
e1

0

0 .

0

]

ST-1
anv

91780 "¥HIM IX3/M Q/S IViOL
91780 "YHIM IX3/M 0/S WiId
/b2 97490 “¥HIM IX3 a3d4 SSod
‘raY C¥HIM LX3/M 0/S VLO0L
‘COY MIHIYIM [¥I/M 0/€ WNTD
/82 ‘ray ¥3HlvaM aWayixy

1I191430/SN343NS VL10L
LIDIA430/Sn7d8NS WNId
. © 81121430/S
$3234N0S3Y L3N

722 ANIVW O¥OAH v¥3a3d
/12 S3A¥3SIY IS0
/02 SIAYISIY ONINNIJS
/61 SIAYISIY TYWNIHL F9¥Y1
/781 S3Y¥ JISIK 8 WYHL WS ‘QAH
AONVNIINIVIW ONY S3

S32UNOSIY V.ol

/LT SNOILISINDOV 323N0S3Y
NOILVYINAD ALITILN-NON

/91 TYWY3HL 394V
/51 NI SLOVILINOD
/51 S1Y0dWI
NOI.LvV¥3IN3D0D

SITaVMINIY

SANIgYNL NOILSNEW0D

JISIN 3 TYWYIHL TIVWS
. S32MN0S3Y

SLLVMYO3IW N

ON
JA°]

1S
0S

ev
L5
9b
Sb
n1duns

bh

6%
AY3s3y

8¢g

Y3HLO0

I-Av3d

dv3A ¥3LVH 0S61

v

13V NOILVAYISNOD ONV ININNVIJ: ¥3MOd IJI¥LI373 LSIMHINON OIJIOVd IHL 33ANN
NOIS3Y LS3IMHLYON JI4IOVd JHL NI S33YN0S3Y ONV SAVO0T WILSAS v¥303d J0 AYVWWNS

(Q3NNILNOJ) WILSAS vdagad 32 3nevl

63

1994 Pacific Northwest Loads and Resources Study




FEDERAL SYSTEM FOOTNOTES

" For Exhibits 1 through 8

1. BPA's small and nongenerating- public agencies' purchases are requirements these

agencies place on BPA under their power sales contracts and BPA's partnership pro-

-gram. BPA's obligation is each agencys net firm load requ1rement not served by its

own dedicated Tesources.

. BPA's exports include surplus firm power sales to the cities of Burbank, Glendale,

and Pasadena, and to Southern California Edison; BPA's surplus firm power sale to
M-S-R Public Power Agency, which converts to a capacity sale on November 1,

 2009; BPA's capacity contracts with the cities of Anaheim and Riverside; BPA's

capacity for exchange energy with deferred return with the Sacramento Municipal .
Utility District and San Diego Gas and Electric; BPA’s capacity for exchange energy
contracts with the cities of Anaheim, Pasadena, and Riverside; BPA’s diversity
exchange with the city of Riveérside; BPA’s delivery of environmental storage to

~ ‘Southern California Edison; BPA's contract with BC Hydro for Canadian Entitlement

beginning April 1, 1998; and BPA's Northwest-Southwest Intertie losses.

. BPA's contract$ out include its contracts of Canadian Entitlement capacity and sup-

plemental capacity.to Pacific Northwest public agencies and IOUs, which expire
March 31, 2003; BPA's contracts with Clark County PUD and other public agencies

‘(Packwood Lake); BPA's WNP-1 obligation contracts with Montana Power
"~ Company, Pacific Power and Light, Portland General Electric, Puget Sound Power

and Light, and Washington Water Power; BPA's WNP-3 settlement contracts with
Pacific Power and Light, Partland General Electric, Puget Sound Power and Light,
and Washington Water Power; BPA's power transfer through Pacific Power and
Light's system to serve BPA's Southern Idaho load; BPA's capacity sale with Montana
Power Company; BPA's surplus firm power sale to Puget Sound Power ‘and Light,
which converts to a seasonal power exchange in OY 2001-02; BPA's surplus firm
capacity sale to Washington Water Power; BPA's bridge capacity sale to Pacific

- Power and Light through July 31, 1995; BPA’s capacity sale to Portland General.

Electric; BPA’s deferred power exchange with Washington Water Power; and BPA's
Baker Head loss replacement with Puget Sound Power and Light.

4. Columbia Storage Power Exchange (CSPE) is the sale of the Canadian share of

downstream benefits under the Columbia River Treaty with Canada to a group of
Northwest utilities, expiring April 1, 2003.

. BPA's generating public agencies' purchases are requirements which these agencies

place on BPA under their power sales contracts and BPA's partnership program.
BPA's obligation is each agency's net firm load requirement not served by its own
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dedicate_d\ resources. These contracts actually expire June 30, 2001; however, they
are assumed to remain in effect through the 20-year study period.

6. Generating private utility purchase is the contracted peak and energy requirement
placed on the Federal system under the IOUs' power sales contracts with BPA
Currently, no IOU is placing load on BPA under a power sales contract.

7. Federal diversity is a percentage reduction applied to the Federal systein non-coinci-
dental peak utility requirements. This is due to the fact that all peaking electrlcal
loads do not occur simultaneously throughout the region.

8. DSIs' aluminum and nonaluminum top quartlle load and associated line losses are
BPA's interruptible loads.

9. May Water Budget and June Columbia River Flow Augmentation is the energy loss
due to the overgeneration which may be unusable as a firm resource on the Federal
system due to the operation of the hydro system.

10. Sustained peaking adjustment is a percentage reduction applied to the Federal hydro
system to meet a capacity load of 50 hours per week. - This adjustment also includes
reductions for Federal hydro maintenance, spinning reserves, forced outage reserves,
and summer flow augmentation on the Lower Snake River and John Day hydro

.’ projects.

11. Canadian Entitlement Return non-Federal to the Columbia River Storage Exchange
(CSPE) reflects the public agencies' and IOUS' obligation of Canadian Entitlement al-
location to the Northwest entities of the CSPE, which expires March 31, 2003.

. 12. Canadian Entitlement Return non-Federal to Canada reflects the Federal system, pub-
lic agencies', and IOUs' obligation of Canadian Entitlement allocation to Canada,
which begins April 1, 1998.

13. Restoration adjusts for the losses and gains of the hydro system due to Canadian stor-
age under the terms of the Pacific Northwest Coordination Agreement. It is an obli-
gation to those utilities that gained generation from the addition of Canadian storage,
and a resource gain to utilities that lost generation from Canadian storage.

14. Imports includes exchange energy to BPA from the cities of Anaheim, Pasadena, and
Riverside; capacity for energy exchange agreements (#1 and #2) with the city of
Pasadena; seasonal replacement energy from the city of Riverside; Southern California
Edison’s return of environmental storage to BPA; exchange energy from the M-S-R
Public Power Agency after its surplus firm sale converts to a capacity/energy
exchange beginning November 1, 2009; exchange energy returned from San Diego
Gas and Electric; deferred energy returned from Sacramento Municipal Utility
District, San Diego Gas and Electric, and Washington Water Power; power purchases
from Basin Electric Cooperative and TransAlta; power from Pacific Power and
Light's Wyoming Division to serve BPA's Southern Idaho load; and BC Hydro’s
deliveries of power to BPA.

15. Federal contracts in includes exchange energy to BPA from Montana Power
Company, energy delivered to BPA by Northern Wasco County PUD from its
McNary Fishway project; WNP-3 settlement exchange energy from Pacific Power and
Light, Portland General Electric, Puget Sound Power and Light, and Washington -
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Water Power; deferréd power exchange energy from Washington Water Power;
seasonal power exchange energy from Puget Sound Power and Light beginning in -
OY 2001-02; and power purchases ﬁom Puget Sound Power and Lrght and Montana
Power Company.

16. Federal large thermal consists of the generation from WNP-2, operated by WPPSS

17: Federal NUGs include: Tenaska II (Tenaska at Fredrickson), SDS Lumber (Klickitat
Energy), Clearwater Dam (owned by the State of Idaho Department of Water
Resources) and Wyoming Wind. -

18. Resource acquisitions are resources BPA has identified and contracted for future
purchase. When new Federal resource acquisitions are contracted for and/or on hne
they will be included in the loads and resources balance.

19. Hydro, small thermal and miscellaneous resources, and combustion turbine reserve
requirements are estimated at 5 percent of the Federal capacity of these resources.

20. Large thermal reserve requirements are estimated at 15 percent of the WNP-2 nuclear
pl‘OjeCt

21. Federal spmmng reserve is the reserve generating capacity maintained to provide a

regulating margin for the automatic generation and frequency control of power gen-
* eration.. :

~ 22. Direct service industrial reserve requirements are one-third of the industrial firm load,

or the sum of the reserve requirements for Federal hydro, small thermal and
miscellaneous resources, combustion turbines, and large thermal resources, whichever
is smaller. :

23. Hydro maintenance is the sum of all Federal hyrlro project maintenance based on the
mean of the 1983-84 through 1988-89 schedules submitted to the Northwest Power
_Pool. ‘

24. Extreme weather adjustment for BPA's directly served loads.

25, Possible Federal extreme weather adjustment is the possible load on BPA by public -
agencies customers having the right to place this obligation on BPA. -
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EXHIBIT 9
REGIONAL CRITICAL PERIOD ANALYSIS
ENERGY FOR 10 OPERATING YEARS
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EXHIBIT 9 (CONTINUED)
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'EXHIBITS 10 - 12
- . REGIONAL MONTHLY ANALYSIS UNDER MEDIUM
LOADS FOR 1930 WATER CONDITIONS
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EXHIBIT 10
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EXHIBIT 13 |
REGIONAL MONTHLY 50-HOUR CAPACITY

SURPLUS/DEFICIT UNDER THE FIVE LOAD
SCENARIOS FOR 1930 WATER CONDITIONS
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| ~ EXHIBITS 14 - 16 _
REGIONAL MONTHLY CAPACITY ANALYSIS UNDER
MEDIUM LOADS FOR 1930 WATER CONDITIONS
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" REGIONAL FOOTNOTES

For Exhibits 9 through 16

1. Firm loads-for the region 1nc1ude the sum-of the estimated firm loads of Federal

‘agencies, public agencies, direct service industries (DSIs), investor-ownéd utilities
(IOUs), and associated transmission losses. Peak loads represent non-coincidental
capacity demands. adjusted to account for Federal system diversity; they are based on
the.prediction of normal weather and have a 50-percent chance of being exceeded.

: Total loads for the 1 region include system firm loads, plus BPA's nonfirm loads, which

include industrial top-quartile loads, assoc1ated transmission losses, and Utah Power
Company's interruptible load.

. Exports from the region by Northwest ut111t1es include BPA's surplus firm power sales

to the cities of Burbank, Glendale, Pasadena, Sacramento Municipal Utility District,
San Diego Gas and Electric, and Southern California Edison; BPA's surplus firm

power sale to M-S-R Public Power Agency, which converts to a capacity sale on-

November 1, 2009; BPA's capacity contracts with the cities of Anaheim and
Riverside; BPA’s capacity for exchange energy contracts with the cities of -Anaheim,
Pasadena, and Riverside; BPA’s environmental storage agreement with Southern
California Edison; BPA’s optional capacity agreement with Southern California
Edison; BPA's contract with BC Hydro for Canadian Entitlement beginning April 1,
1998; BPA's Northwest-Southwest Intertie losses; Idaho Power Company's power

. sales to Sierra Pacific, the cities of Azusa, Banning, and Colton in California, the city

of Washington in Utah, and Utah Associated Municipal Power Systems (UAMPS);

Montana Power Company's power sales to the Los Angeles Department of Water and -
" Power; Pacific Power and Light's transfer to its Northern California load, and power

sales to the California Department of Water Resources, Pacific Gas and Electric,
Southern California Edison, Sacramento Municipal Utility District,’ and the Western

. Area Power Administration (WAPA); Portland General Electric's power sales to the

cities of Burbank and Glendale, Southern California Edison, and WAPA, and seasonal
power exchange "deliveries to Southern California Edison; Seattle City -Light’s
seasonal power exchange deliveries to Pacific Gas and Electric; Puget Sound Power
and Light's seasonal power exchange deliveries to Pacific Gas and Electric;
Washington Water Power's seasonal power exchange deliveries to Pacific Gas and
Electric; the City of Idaho Falls' contract with Utah Power Company for Gem State
Hydro; Seattle City Light's seasonal power exchange deliveries to Northern California
Public Agencies; and Snohomish County Public Utility District’s seasonal power
exchange with Sacramento Municipal Ut111ty District, and Tacoma Public Utilities'
power sale to WAPA.

_Also included in exports are resources purchased by utilities outside the region.
These include WAPA's purchase of the output of Longview Fibre, 14.2 percent of the
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Boardman coal plant sold to-San Diego Gas and Electric, and 10 percent of the
Boardman coal plant sold to the City of Turlock, CA.

4. Federal diversity is a percentage reduction applied to the Federal system non-coinci-
dental peak utility allocation requirements. This is because all peaking electrical loads
do not occur simultaneously throughout the region.

5. Regulated hydro includes those hydro dams where the firm energy generation of the
dam is affected by the release of stored water from upstream reservoirs. Regulated
hydro generation is determined by completing a hydro regulation study of the Pacific
Northwest hydro system.

-6, Independent hydro includes those hydro dams where no reservoirs exist upstream to
release stored water and the firm energy is based on fixed historical flows. Hydro
independents are not changed as a part of the hydro regulation study.

7. May Water Budget and June Columbia River Flow Augmentation is the energy loss
due to the overgeneration which may be unusable as a firm resource on the Federal
system due to the operation of the hydro system.

8. -Sustained peaking adjustment is a percentage reduction applied to the Federal hydro
system to meet a capacity load of 50 hours per week. This adjustment also includes
reductions for Federal hydro maintenance, spinning reserves, forced outage reserves,
and summer flow augmentation on the Lower Snake River and John Day hydro.
projects. :

9. Small thermal and miscellaneous resources include Tacorna Pubhc Utilities' Steam
Plant No. 2; Idaho Power Company's Energy Management System; Portland General
Electric's Summit units; Puget Sound Power and Light's Crystal Mountain and
Shuffleton; Montana Power Company's portlon of Corette and Bird in the region; and
Seattle C1ty Light's Boundary.

10. Combustion turbines include Clark County Public Ut111ty s Cogentrix; Idaho Power
Company's Wood River; Portland General Electric's Bethel and Beaver; Puget Sound
Power and Light's Whidbey Island, Whitehorn, Fredrickson, and Fredonia units; and
Washington Water Power's Northeast units.

11. Renewables include Emerald County PUD's Short Mountam and Washington Water
Power's Kettle Falls.

12. Cogeneration includes Eugene Water and Electric Board's WEYCO Energy Center;
Snohimish County PUD's Scott Paper; and Portland General Electric's Coyote
Springs. Longview Fibre output is sold outside the region to WAPA.

"13. Imports include exchange energy to BPA from the cities of Anaheim, Pasadena, and
" Riverside; exchange energy from the M-S-R Public Power Agency after their surplus
firm sale converts to a capacity/energy exchange beginning November 1, 2009;
deferred energy returns from Sacramento Municipal Utility District and San Diego
Gas and Electric; exchange energy returned from San Diego Gas and Electric; power
from Pacific Power and Light's Wyoming Division to serve BPA's Southern Idaho
load; Power purchases from Basin Electric Cooperative and Powerex (TransAlta);
seasonal power exchange deliveries to BPA from the cities of Pasadena and Riverside;
environmental storage returns to BPA from Southern California Edison; Pacific
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'15.

Power and Light transfers from their Wyoming division and seasonal power exchange
deliveries to Portland General Electric from Southern California Edison; power sale-
deliveries to Puget Sound Power and Light from BC Hydro, and seasonal power -

- exchange deliveries from Pacific Gas & Electric and from Puget Sound Power and

Light to Seattle City Light; Utah Power Company's intra-company transfer; seasonal
power exchange deliveries to Washington Water Power from Pacific Gas and
Electric; power deliveries to Seattle City Light from BC Hydro for Ross replacement;

seasonal power exchange deliveries from Northern California Public Agencies to

" Seattle City Light; and BC Hydro’s dehvery of power to BPA for the Portland

14.

General Electric inter-company pool

Resource acquisitions are resources BPA has identified and contracted for future
purchase. When new Federal resource acquisitions are contracted for and/or on-line,

* they will be included in the loads and resources balance.

16.

17.

18.

19.

20.

21

Non-utility generation (NUG) resources include generation provided to utilities by
independent power producers and resources included under the Public Utility’
Regulatory Policies Act (PURPA). This study included 189 individual NUGs.

Hydro, small ‘thermal and miscellaneous résources, and combustion turbine reserve
requlrements are estimated at 5 percent of the capac1ty of these resources for all utili-
ties in the region. - .

Large thermal reserves requirements are estimated at 15 percent of the total capa/city
of the Pacific Power and Light thermal import into the reglon plus the large thermal
resources owned by utilities in the region.

Federal spinnirig reserves equal the reserve generatlng capacity mamtamed to provide
a regulating margin for the automatic generation and frequency control of power gen-
eration.

Direct service industry reserve requxrements are estlrnated at one-third of the indus-
trial firm load, or the sum of the reserve requirements for Federal hydro, small thermal
and miscellaneous resources, -combustion turbines, and large thermal, whichever is’
smaller. :

Hydro mamtenance is the sum of individual Federal system, public agency, and I0U
hydro project maintenance, based on the average of the 1983-84 through 1988-89 .
schedules submitted to the Northwest Power Pool. '

Extreme weather adjustment is the sum of all utility load responses with Pacific
Northwest cold weather, and has a S-percent chance of being exceeded.
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GLOSSARY

Average Megawatts - A unit of electrical consumption or production over a year. It is equivalent to
" the energy produced by the continuous use of 1 megawatt of capacity served over a period of 1
year. (Equivalent to 8.76 gigawatt hours, 8,760 megawatt hours, or 8,760,000 kilowatt hours.)

Biomass - Any organic matter that is available on a renewable basis, including forest residues,
agricultural crops and waste, wood and-wood wastes, animal wastes, livestock operation residue,
aquatic plants, and municipal wastes.

Boiling Water Reactor (BWR) - A nuclear power plant in which steam from the reactor is fed
directly into the steam turbine. ) ‘

Bonneville Power Administration (BPA) - BPA is a power marketing agency, responsible for
acquiring and delivering sufficient power to meet its contractual obligations to serve the electrical
needs of its customers. BPA does not own generating resources.

Calendar Year - Calendar year (CY) is the 12-month period January 1 through December 31. For
example, CY 1994 is January 1, 1994 through December 31, 1994.

Capacity - The maximum power that an electrical system or machine such as a hydro powered or
thermal powered generating plant can produce under specified conditions.

Capacity Factor - The ratio of the average load on a machine or piece of equlpment over a given
period to the maximum power rating of the machine or equipment.

Cogeneration - The simultaneous production of electricity and useful heat cnergy from a fuel source.
Often this. is accomplished by the recovery of waste energy caused by various industrial and
commercial operations This is typically used for industrial processes or space heating
applications.

Columbia River Flow Augmentation (CRFA) - A part of the National Marine Flshenes Service
Biological Opinion dated March 16, 1994, that calls for the storage of water in the winter for
later release in the late spring in order to assist in the downstream migration of juvenile salmon
and steclhead.

Conservation - Any reduction in electrical power consumption as a result of increases in the

efficiency of energy use, production, or distribution.

Critical Period - That portion of the historical streamflow record during wh1ch the recorded
streamflows, combined with all available reservoir storage, produced the least amount of energy.

Dedicated Resources - Generatmg resources owned by a utility and used to serve its firm loads.
These resources are declared for a rolling 7-year period in Exhibit I of the utilities' power sales
contracts with BPA.

Direct Service Industries (DSI) - A group of industrial customers that purchase electric power
directly from BPA. Most DSIs are aluminum and other primary metal smelting plants.

Diversity - An adjustment applied to peak loads to reflect the fact that all peaking electrical demands
do not occur simultaneously across the region.

Energy Load - The demand for power averaged over a specified period of time.

Federal Columbia River Power System (FCRPS) - The FCRPS consists of 30 Federal
hydroelectric projects constructed and operated by the U.S. Army Corps of Engineers (COE),
U.S. Bureau of Reclamation (USBR), plus BPA's transmission facilities.

Federal System - The Federal system is a combination of BPA's customer loads and contractual
obligations, and resources from which BPA acquires the power it sells. The resources include
plants operated by the U.S Army Corps of Engineers (COE), U.S. Bureau of Reclamation
(USBR), and hydroelectic projects owned by the city of Idaho Falls and WPPSS. BPA markets
the thermal generation from WNP-2, operated by WPPSS.
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50-Hour Peak Capacity - The amount of capacity that can be sustained for 10 hours a day during
peak-load hours for a 5-day week.

Firm Capacity - Maximum on-peak electrical energy which is considered assurable to the customer
to meet all contractual peak load requirements over a defined period.

~_ Firm Energy - Electric power which is considered assurable to the customer to meet all contractual

energy load requirements over a defined period.

. Firm Energy Load Carrying Capability (FELCC) - The amount of electncal energy load that a

hydro system could serve on a firm basis under critical-period streamflows.

Fiscal Year - In this study, fiscal year (FY) is the 12 month period October 1 to September 30. For
example FY 1994-95 is October 1, 1994 to September 30, 1995.

Forced Outage Reserve - Capacity that is held in reserve, for use in case a generatmg umt
malfunctions.

Forced Energy Sale (Sprll) Electrical energy that cannot be accepted into the system and must
either be sold or spilled due to constraints and limitations of hydro projects.

Forebay - The portion of the reservoir at a hydroelectric plant that is rmmedlately upstream of the
generating station.

Historical Streamflow Record The unregulated streamflow database of the 50 years from July

1928 to June 1978. )

Hydroregulation - A study- s1mulatmg operation of the Pacxﬁc Northwest electric power system that
mcorporates the historical streamflow record, monthly loads, thermal and other non-hydro
resources,. hydroelectric plant data for each project, and the constraints limiting each project's
operation.

Interruptible Loads - Loads that can be interrupted in the event of a power deficiency on the

supplying system.
Megawatts - A unit of electrical power equal to 1 million watts or 1 000 krlowatts

Model Conservation Standards (MCS) - A set of energy-efficient building standards for new’

electrically heated commercial and residential buildings. It also includes standards for
residential and commercial buildings that have been changed to electric space heating. '

Nondedicated Resources - Resources brought into semce after June 1980 by BPA customers who
.choose not to use them to serve their own firm loads. -

Nonfirm Energy - Electrical power producéd by the hydro system that is available w1th water
conditions better than those of the critical period without appreciably jeopardizing reservoir refill.
It is available in varying amounts depending upon season and weather conditions.

Nonfirm Energy Loads - Loads that are served with nonfirm energy whenever it is available.

Obligation - Capacity and energy the Federal system is required to provide to public agencies and
I0Us under their power sales confracts with BPA.

Operating Year - For this study, operating year (OY) is the 12-month period August 1 through July
31. For example, OY 1994-95 is August 1, 1994 through July 31, 1995. ‘

Peak Load - The maximum demand for power during a specified period of time.

_Programs In Perspective - An annual program conducted by BPA to take the agency's proposed

programs and budgets before the public, both to explain the agency's plans and to get constructive
feedback. _
PURPA Resources - Resources declared by utilities according to the Public Utrhty Regulatory
. Policies Act of 1978 (Public Law 95-617).
Region - The geographic area defined by the Pacific Northwest Electric Power Planning and
~ Conservation Act. It includes Oregon,- Washington, - Idaho, Montana west of the Continental

Divide, portions of Nevada, Utah, and Wyoming that lie within the Columbia River drainage

basin, and any rural electric cooperative customer not in the geographic area described above but
~ served by BPA on the effective date of the Northwest Power Planning Act.

- Resource Acquisitions - Conservation or generating resources acquired in order to meet projected

firm energy deficits.

Spinning Reserves - Reserve generating capacity which is maintained for immediate response to
load variations. This provides a regulating margin for controlling the automatic generation and
frequency of power in the Federal system.

96

Bonneville Power Administration

.-




Surplus Firm Capacity - The maximum amount of assured electncal power above the firm peak
loads served by the power system.

. Surplus Firm Energy - The amount of assured electrical energy above the firm energy loads served

by the power system.

Sustained Peak - The peaking capacity necessary to sustain a load for a given period of time.

Water Budget - A part of the Pacific Northwest Power Planning Council's Fish and Wildlife
Program that calls for a quantity of water to be released in order to assist in the downstream
migration of juvenile salmon and steclhead.
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