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Figure 1. Map of Columbia River System-Major Dams and Reservoirs.
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MANAGING THE COLUMBIA-SNAKE SYSTEM!'
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The Columia-Snuke River dominates the Pacific
Northwest geographically and economically (Fig. 1)2
Few people in the Northwest are untouched by its
presence. Some gain their living from its vast
resources for power, navigation, fish production, and

irrigared agriculture. Others benefit as consumers of

abundant and tow-priced electricity, tish and food
supplies, domestic water, or uesthetic and recreational
opportunities.

The vastness of the river has frecd most users
from concern over the security of their water. (A ma-
jor exception has been the salmen and steclhead
tishery.) As demands for water have increased, con-
flict between and within user groups has become
more prominent. Ar first someone observing the large
volume of water that {lows out at the mouth of the
Columbia might find it incredible that such a large
river could fail to meet all needs. But all water use
is mot consumptive. Many uses, such as navigation,
power, the anadromous’ fishery, recreation, and
aesthetic values, depend on the character and volume
of the streamflow. In most years, for example, almost
all the streamflow goes through turbines to produce
power. Years of low streamflow, such as 1973 or
1977, can bring power shortages, Further, use of the
streamflow for power production competes with
other valuable uses, Diverting water for irrigation
makes it nnavailable for power; getting the largest
possible fish population requires a different seasonal
flow pattern from power production. So, although
the volume of water is large even in low flow years,
the quality and quantity is not sufficient to meet all
the demands placed on it.t.

How the water will be used depends on who
makes the decisions and how they are made. The Col-
umbia River decision-making system is complicated
and not well understood, It is also an evelving
system.®

There is an increased need for all those affected

1This work is the result of research sponsored in part by NOAA,
Office of Sea Grant, Department of Commerce under Grant No,
NAB1AA-0-D0085 (Project No. RAWSU-3). A more detailed
report is available in Wandschimerder {1984).

to understand how dectsions Conceriimg various uses
are made. The objective of this bulletin 1s (o pro-
vide an overall deseription of the management
system,

Understanding management of the Columbia
River is no casy task. No single organizanon makes
the decisions which determine warer development,
diversions, river flows, reservoir levels, and so forth,
Instead many ditferent organizations each have some
influence, and each in turn responds to the desires
of its clients and to pressure irom the agents of cem-
peting uses. For example, the Bonneville Power Ad-
ministration (BPA) plays an important role in manag-
ing river flow for hvdropower, but to some degree
it is merely responding to the demand for electrici-
ty from the utilities it serves and their customers.
Electrical demand is created by the millions of in-
dividuals and thousands of industries that cansume
BPA'’s power.®

The story is quite complicated. Some order can
be introduced by sorting decision-making into three
levels: the law-making level, the policy-making level,
and the operational level (Fig. 2). The law-making
level reviews the legal basis for the respective agen-
cies and jurisdicrions. The policy-making level is
organized around the various use clusters compeung
for the water. The operational level focuses on

IT'he Columbia River system includes a number of major and
rinor triburaries with the Spake being the most extensive. The
term Columbia River will be used 1o refer 1o the whole system.

Mtalicized terms are defined in the glossary.

1See The Columbra-Snake: Challenges for Multiple-Use Rrver
Management (Queirolo and McNamee) for mere discussion of
uses and conflicts.

sFor example, the Pacific Northwest Electrical Power Plaoning
and Conservation Act (1980) created the regional Power Plan-
ning Council, which in late 1982 and early 1983 issued its first
gy pren wod Sin and wildif program Teooill rabe enme
time before the ultimate role of the council and the full impact
of 115 plans are clear.

¢The issue is actually even more complex because BP'A, especial-
Iy in its early days, was an active promoter of electricity con-
sumption, See Nerwood {1981} for BPA policies and history.



streamflow management from its initial natural state
through storage and diversion for consumptive us<
(irrigation, municipal, industrial) and instream_usc
{flood control, recreation, fish flow, navigation,
recreation/satery, hydropower).

Pecision-making at each level will be described.
Bv looking at decisions at ail levels and {or all uscs,

the reader will be able to understand the manv torees
impinging on a particular decision. For uxdm;;it-., why
can BPA do this, but not tha® % ha rights do ir-
rigaters have and how do their decisions atfect power?
Who represents fishery imterests and whar influgnce
can they have?

THE LAW-MAKING LEVEL

T'he first stage of decision-making is to make the
rules by which other decisions are made. In the
United States the fundamental set of rules 1s the Con-
sritution. Under the Constitution the federal govern-
ment and the states ecach have some authority over

water use. This section will describe the sources of

their respective authority and the principal laws they
have made which govern the Columbia River.

National Legislation and Federal Agencies

The power of Congress to pass laws is limited
by the Censtitution as interpreted by the Supreme
Court. Authority not explicitly delegared to Congress
is reserved to the states. Since the Constitution does
not grant direct control over water to Congress, states
make the basic warer laws (state water laws will be
described later). The U.S. Congress has three im-
portant sources of constitutional authority over water
use: 1) the commerce power; 2} the general welfare
power; and 3) the proprietary power. In addition,
the federal government has solc authority to make
treaties with foreign governments and Indian tribes.

The Supreme Court has said the power of Con-
gress to regulate interstate commerce (the commerce
power) implies national control over navigation and
ultimately all navigable rivers. Under this power, for
example, only the federal government may authorize
obstructions such as dams on navigable rivers, in-
cluding the Columbia River. The second Congres-
sional power is authority 1o spend mosey 1o premote
the general welfare. This power has only been
recognized as a separate authority since the 1930s,
but it provides the basis for public works and
economic develonment sraiects. Grand Coulee Daa
and Bonneville Dam were both initially developed
as .public works projects, though they are also
kegitimate under the commerce power.” The final
federai authority is the proprictary power, which
authorizes the federal government to own and dispose
of land. In addition, where both federal and state law

applies, federal law is supertor. "FThe Supreme Cour
has ruled that the proprietary power rogether wirth
the supremacy clause implies that the federal povern-
ment may reserve water attached o federal Lands
(reserved water rights), thus exempting this water lrom
state law in important ways.

Based on these three powers, espediadly the com-
merce power, Congress his passed a number of Taws
affecring the Columbia River, An important group
of laws creates the federal agencies responsible for
developing and managing the Columbia. In elfect,
these laws are charters which define whar an agen-
cy may or may not do.

The major federal agencies are: 1) the Army
Corps af Engincers (Corps); 2} the Bureuu of
Reclamarion (ISBR}); 3) the Benneville Power Ad-
mimstration (BPA);, and 4) the Federal Energy
Regulatory Commission {(FERC). The Corps and
USBR ure the mujor federal owners of dums, reser-
voirs, and hydropower generators on the Columbia,
The Corps 1s authorized 1o build multipurpose pro-
jects (power, navigation, flood control, recreation,
fish) and also to regulate the dams and reservoirs of
other agencies for navigation and Hood control.
Originally, the major interest of the USBR was in
irrigation, bat it is now also a major power producet.
The RPA builds and operates transmission lines and
markets almost all the power produced by Corps and
USBR projects in the Northwest. BPA may not own
or operate power generators. Together, the Corps,
USBR, and BPA operations constitute the Federal
Columbia River Power System (FCRPS).

Besides the agencies that comprise the FCRPS,
other federsl agencies have management respon-
sibilliics wver ihe siver. The Federal Enerpy

Regulatory Commission issues licenses under which

"Work began on the dams beforc the gencrgl welfare clause wasl
tecognized. In fact the legislation supporting these New Dea
projects was declared unconstitutional. Work continued under
other authority.



Figure 2. An Qverview of Managament and Contral of the Columlua River System.
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non-Federal agencies can build and operate
hydropower dams. FERC must also approve BPA
electricity rates. The National Marine Fisheries Ser-
vice {(NMFS) and the U.8. Fish and Wildlife Ser-
vice have responsibility for fishery regulation,
research, and development. The Bureau of Land
Management, U.S. Forest Service, and National Park
Service manage federal lands in the Columbia basin
watershed. The Soil Conservation Service is con-
cerned with soil erosion and water quality und also
with some irrigation projects,

Besides creating and supervising agencies that
participate in Columbia River management, Con-
gress makes laws that directly regulate how the river
is to be managed and used. Some of these laws are
concerned with the environment. Several acts affect
the Columbia River’s anadromous fish.? Some pro-
vide funding far haicheries and other enhancement
projects; others specify how the fish should be
managed. More general environmental legislation in-
cludes the Wild and Scenic Rivers Act, the National
Environmental Policy Act (NEPA), and the En-
dangered Species Act. NEPA requires Environmen-
tal Impact Statements (EIS) before federal money can
be used on any project or program that would have
a major impact on the environment. T'he Wild and
Scenic Rivers Act has made certain streams “off
limits” for hydropower development. Finally, if the
Endangered Species Act were inyoked w0 protect
salmon and steelhead, possible ramifications could
include suspension of harvests and drastic revisions
in hydropower operations.

The most recent federal legistation has been the
1980 Pacific Northwest Electric Power Planning and
Conservation Act {(Power Planning Act). This act
gave the BPA more authority 10 buy power but also
created an interstate Power Planning Council respon-
sible for creating power, fish, and wildlife plans that
BPA must follow unless exempted by Congress. The
Power Planning Act will be discussed further in later
sections.

Indian Treaty Rights

Native Americans have significant water and
fishing rights. These rights derive from two sources:

*Pacific Northwest Electric Power Planning and Conservation
Act of 1980, Fish and Wildlife Coordination Act of 1934 (as
amended), the Magnuson Fishery Conservation znd Manage-
trient Act (1976), the Mitckell Act (1938}, and the Salmon and
Steethead Conservation and Enhancement Act of 1980.

from the tederal reserved warer rights doctrine men-
tioned carlicr. Inthe Pacific Norhwest, treaty fishing
rights have been especiully important. Barly treaties
explicitly reserved the right ro fish when the tribes
ceded their lunds 10 the U8, government. Judges
have ruled thar these trearies entitle Indians wo: 1)
fish on accustomed sites regardless of land owner-
ship; 2} a share of up o one-hall of the harvestable
Columbna River fishery; and 3) some protection of
the fish habirat in order (o maintain a lsbery”

In the past, Indian rights had little effect on Col-
umbia River management. They have had more in-
fluence on fOshery management {propagation,
harvesting) than on questions of water management
(dam construction or reservelr operations), Recent
developments, especially the Phase [ decision, sug-
gest possible increases in the influence of Indian
fishery rights, For example, the fish water budget
discussed later probably owes some of its force to
the underlying Indian rights as well as o provisions
of the Power Planmng Act. Stll, Indian rights are
in a state of {lux, and their full impacr awairs addi-
tional negetiation, implementation, and probably fur-
ther testing in the courrs.

State Water Rights and Other State Laws

Except where federal law supercedes them, statc
laws govern how water can be used. State water law
1s especially important for irrigation. Each state has
a distinct bedy of law, but water laws in the Pacific
Northwest are similar. Basic water law is constructed
around the appropriation doctrine. This principle
gives rights to the first party to divert water and put
it to beneficial use. 'T'he first or senior appropriator
is guarantced his full allotment before junior ap-
propriators can use any: “first in time - first in right.”
Rights are lost if not cxercised or if not put to
beneficial use. Historically, water rights were rare-
ly attached 1o instream uses such as power or
fishing.10

Each state has developed its own water code, State
water laws require a water user to apply for a license

¥These decisions are popularly known as Winans (U.S. v,
Winans, 198 U.5. 371 [1905}), Beldt (or Phase I} and Orrick
{or Phase IT). The later two are called Phase I and IT because
they are two parts of the same case: U.S. v. Washington, 554
F. Supp. 312(W.D. Wash. 1974) and U.S. v. Washington, 506
F. Supp. 187 (W.DD. Wash. 1980). Phase I has been affirmed
by the U.S. Supreme Court in Washington v. Passenger Fishing
Vessel Ass'n., 443 U.8. 655 (1979).

1A maijor exception is rights given 1o Idaho Power Company
at Swan Falls, a source of recenct controversy.



TABLE 1. SOME MAJOR STATE AGENCIES WITH WATER RELATED RESPONSIBILITIES

Agency

Idaha Fublic Utilities Comimnission

Idaho Departrment of Fish and Game

Idaho Department of Water Resources

Mantana Public Services Commissian

Montana Environmental Quality Control

Montana Department of Fish, Wildlife, and Parks

Montana Department of Natural Resources and
Conservation

Oregon Public Utilities Commission

Oregon Department of Energy

Cregon Department of Environmental Quality
Oregon Department of Fish and Wildlife
Oregon Department of Water Resources
Washington State Energy Office

Washington State Energy Facility Site Evaluation
Cammittee

Washington Department of Game
Washington Department of Fisheries

Washington Department of Ecclogy

" Major Water Related
o Responsibilities
Requlate investor-owned utidines.
Manage, research, and requiate fisheries.
Administer state water laws.

Regulate investor-owned utilities.

Policy, research.

Manage, research, and regulate fisheries.

Administer state water laws. Manage, research, and
license energy and natural resources,

Regulate investor-owned utilities.

Research, forecast, hcense,

Research, policy, regulation concerning water quality.
Manrage, research, and regulate fisheries.
Administer state water laws.

Research, policy planning.

License energy projects.

Manage, research, and regulate sports tisheries.
Manage, research, and regulate commercial fisheries.

Administar state water laws.

Source: Compiled by author.

from a state agency. The agency then decides if the
proposed use is beneficial and if the quantity of water
requested is justified. Stares may attach conditions
tc water licenises, They may also set aside water for
public uses. Although instream uses generally are not
granted to individuals, states are beginning te pro-
vide protection in the form of minimum flows
{Washington’s Columbia River Instream Resources
Protection Program, for example).

Besides creating basic warer law, states create the
laws and regulations governing local water and utility
districts. State law governs the purpose, formation,
and practices of irrigation districts and public utili-
ty districts, for example. States also regulate fishing,
hunting, and recreation and state agencies manage
lands for these purposes. Table 1 shows some ma-
jor state agencies and their areas of responsibility.



POLICY-MAKING FOR THE COLUMBIA RIVER

Once the basic rules have been established,
middle-level policy decisions must be made to guide
day-to-day operations.

Policy and the Federal Government

The federal government affects Columbia River
policy through three important avenues: 1) presiden-
tial policy; 2) the congressienal authorization pro-
cess; and 3) the appropriation-budget process. Federal
agencies are ulrimately responsible to the president.
Each new president may have a different approach
to similar problems. For example, under Roosevelts
New Deal, federal agencies (the Corps and USBR)
were the main water project developers. In contrast,
under Eisenhower’s “Partnership” policy the Mid-
Columbia dams and some Snake River dams were
built by non-federal organizations (public utilities and
private industry, respectively).

The second influence is the congressional
authorization process. Each major new Corps or
USBR project must go through a series of steps in-
volving various studies and hearings. Ultimately Con-
gress must pass a law explicitly authorizing the Corps
or Bureau to construct the project. Bur autheriza-
tion is not enough. The sponsoring agency must then
go through a third process in order to have money
appropriated. ! Many more projects are authorized
than are built. For example, the Columbia Basin Pro-
ject has been authorized to irrigate over one million
acres, but money has been appropriated for construc-
tion 1o service only about one-half that acreage.

The politics of autherization and appropriation
involve what political scientists call the iron or power
triangle. This consists of: 1) the interest group ad-
vocating a project; 2) a congressional subcommittee
specializing in the area; and 3) the relevant federal
agency. A functioning iron triangle may often make
policy without regard to other interests, agencies, or
even the President.

These processes are common to all issues in which
the federal government is involved. Specific policy
decisions concerning the Cofumbia tend to be made
within several water use clusters.

USince 1974 the BPA has been exemypt from the appropriation
process. It finances operations and construction projects from
its own budget. However, BPA is still subject to congressional
oversigh:. Tt must submit its budget 1o Congress, and it must
get approval for certain major expenditures. Since 1980 it is
further subject to the provisions of the Power Planning Act.

Irrigators are the major consumptive users of the
Columbia River. Given the large streamflow, in-
dustrial and municipal water supplics account for
relatively little of the water that is diverted and con-
sumed. Power and fish are the most significant in-
stream users. Therefore, focus on irrigation, power,
and fish tells much of the story.

Irrigation Policy

Irrigation policy centers around new irrigation
development and expansion of old projects.'2 Figure
3 shows primary areas of potential expansien. Two
major 1ssues are access 1o water and access to finance.
The mainstem Columbia River flow is so huge that
physical lack of water is not generally a constraint.
Furthermore, under state water laws consumptive
users may generally appropriate water with little
regard to instrcam uses such as fish and hydro-
power.'* Therefore legal access to water is not usually
an issue to irrigators using mainstream sources.

In conirast, rrigation expansion faces major
obstacles on some of the tributaries, notably the
Yakima and the Snake. On the Yakima, conflicis with
Indian fishing rights are significam. On the Snake,
the conflict is with hydropower. When water is
diverted for irrigation it is lost to hydropower, Even
water which finds irs way back into the river at
downstream points {return flows) has skipped dams
and hence failed to generate the power it might have.
1o Idaho this conflict has been focused around the
Idaho Power Company’s rights to water at Swan
Falls. These hydropower rights even put some pre-
sent irrigators in danger of lesing their water rights,
The conflict caused by increasing demands on the
water not only pits irrigation against hydropower and
fishing interests, but also pits old irrigators against
new.

Since irrigators have historically had ready access
to water, the major problem has been financing. Mast
large irrigation projects involve federal financing as
well as construction. Traditionally irrigators have

12Another set of policy issues concerns the financing of old pro-
jects, the price of water, and size restrictions on farms.

WFgr example, the water needed te complete the Columbia Basin
project was set aside in 1938 under state water law (R.C.W.
90.40). Whereas new water applications will be subject to restric-
tions to protect instream uses (Washingron’s Columbia River
Instream Resources Protection Program), Columbia Basin pro-
ject water is protected by its 1938 application date.



Figure 3. Columbia River Basin Primary Areas of Future Irrigation Development.
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Figure 4. Appraximate Generation and Loads, Pacific Northwest Utilities.
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*includes losses and exports ta Pacific Southwest.

ce: PNWCC Long Range Forecast (1982), NWPP Operations Review for 81-82 (1983}, BPA

Sour
Annual Report (1982}, and author’s intarpolations.
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beenn subsidized 10 order 10 promote economic
expansion. ™ The result 13 4 demand for tederal pro-
jects fur in excess of the available budget. Irngation
polivy thus otien becomes u matter of the politics
of the iederal appropriation process described earlier.
W here irrigation is privately developed, state policy
and the ceonomic feasibility of pumping are more
unporant.

Energy Policy

The energy industry ia the Pacific Northwest is
a complex web with three major types of power sup-
plicrs: the Federal Columbia River Power System
(BPA, Corps, and USBRY), the investor-owned unluies
(IOUs), and the public utilities (municipals,
cooperatives, and public urility districts— PUDs). '3
Figure 4 shows the web of electricity generation and
distribution. All systems are tied together by the
BPA’s high-voltage transmissien grid which dis-
tributes federal power and wheels (fransmits) power
for other uriliries.

Until the recent passage of the Power Planning
Act, planning and policy were mude by the cluster
of utilities {including the federal system) with some
oversight by Congress and the states. BPA has always
been a principle actor. The Pacific Northwest
Utilities Conference Commirtee (PNUCC) served as
the major arena tor debate. In particular, PNUCC
played an important part in policy about future
power needs and the resources to meet rising de-
mand. PNUCC’s major function was to develop
forecasts of expected energy demand on a 10- and
20-year base. For years, PNUCC’s forecasts were de
facto official regional forecasts. Under terms of the
Power Planning Act, the Power Planning Council
will now be developing forccasis.®

Once demand is predicted, the next step is to
prepate 10 meet the demand. Before the Power Plan-
ning Act, no one utility or group was responsible
for meeting the projected need. In the late 60s and
early 70s, BPA assisted in the formation of a group

4[rrigators pay no interest for their portion of the capital costs
of federal water projects. Furthermore, power revenues pay rnost
of the capital costs.

BExcellem descriptions of enerey pelicy in the Pacific Northwest
can be found in Lee et al. (1980) and Norwood (1981).

180ther utility and independent researchers have been making
energy forecasts recently. See, for example, Berney er al. (1982).
BPA also intends to make formal annual forecasts from now
on. Mcanwhile PNUCC will resumably continue 10 mazke its
forecasts. We will, therefore, have three regional forecasts.

n

of utilities called the Joint Power Planning Coungil
(JPPC). The JPPC wdenniited the plants needed to
meet future needs. The Joint Power Planning Coun-
cil plan was called rhe Tydro- Ubhernmal Power Plan
(HTPP)Y. The HTPP wus cnergy policy for the
Pacific Northwest between about 1968 and 1973,
Table 2 shows the seven HTPP projects and other
Northwest thermal projects. It involved construction
of a number of large thermal power plans with the
BPA 1o help with finuncing und tansmission,
Onginally 20 plants were planned, The HTPP fell
apart because: 1) nsing coergy costs lowered growth
in demand and therefore need for some of the pro-
jects; and 2) an Internal Revenue Seivice ruling in-
hibited BPA’s ability to finance projecrs. The final
blow to the HTTPP came s a result of lawsunts against
BPA. BPA was enjemned from parricipating in the
HTPP until ot complered Enviconmental Linpact
Statements about uts role in the program.

The Northwest Power Planniing Act was imnated
1o rectify the problems resulting when the HTPP
fell apart. The unlitics (and BPA) sought legislarion
which would enable the region 1o meer what was then
perceived to be continuing growth in load and possi-
ble furure energy shortages. Among the major issues
which the industry wanted to address were: 1) some
federal (BPA) role in financing very expensive new
thermal projects; 2) sharing of cheap tederal power
1o which public utilities had been given preference;
and 3) assurance thar Bonneville’s Direer Service In-
dustry (DSI) customers would have a continuing
source of cnergy. In the debate over the legislatton,
concerns over public accountabiliry, energy conserva-
tion, and especially fish and wildlife impacts
emerged. The acr which eventually passed addresses
all these concerns. It is something of a constitution
for Pacific Northwest energy planning and Colum-
bia River fish and wildlife policy. Major provisions
of the act:

1. Establish a regional Power Planuing Council compris-
ing two representatives from each of four states {Idaho,
Montana, Oregon, Washington). The Council is a
unique institurion in American guvernment since it
is an interstate organization but it has responsibilities
regarding federal agencies. ‘T'he Council is responsi-
ble for creating a regional Energy and Conservation
Plan which includes a Fish and Wildlite Program. ‘L'he
energy plan must give preference (0 conservation and
renewable resources.

2. Give BPA the responsibility for meeting the load of
any regional utility which requests power. BPA s also



TABLE 2. MAJOR NORTHWEST THERMAL POWER PLANTS.'

Total Capacity

Principal

Plant’ _ ‘tocaion = Fuel Sponsors’  (Megawatts|* _ Status
Hanford WA Nuclear WPPSS 860 Existing

Centralia | & {I* WA Coal PP&L, WWP 1,400 Existing

Jim Bridger* WY Coal PP&L. IPCo 2,000 Existing

Colstrip | & MT Coal TMPCo, PSP&EL 660 Existing

Trojan* CR Nuclear PGE 1,130 Existing
Boardman®* OR Coal PGE 530 Existing

WNP 2* WA Nuclear WPFSS 1,100 Existing

WNP 1* WA MNuclear WPPSS 1,250 Postponed

WNP 3* WA Nugclear WPPSS 1,240 Postponed

WHNP 4 WA Nuclear WPPSS 1,260 Terminated

WNP 5 WA Nuclear WPPSS 1,240 Terminated
Calstrip Il & IV MT Coal TMPCo, PSPEL 1,400 Under Construction

‘Source: BPA Final Role E.5 (1980}, modified by author.

*Plants marked with an asterisk {*} were part of Phase | of the Hydro-Thermal Power Program.
TMPCo = The Montana Power Company

1 |PCe = Kdaho Power Company
PGE = Portland General Electric Company
PP&L = Pacific Power & Light Company
PSP&L = Puget Sound Power & Light Company

*Actual average energy produced will be less because some capacity

shut down for periodic maintenance.

given authority to “acquire resources” to meet those
joads. BPA still may not actually own or build plants,
but it may acquire the output of the plants on leng-
term contracts which give BPA the right ro schedule
the output. This expands BPA’s potential role as the
regional electricity wholesaler.

3. Require BPA’s power acquisitions conform to the

Power Planning Council’s energy, fish, and wildlife
plans, except in certain carcfully defined cir-
cumstances. The relationship between the Council and
BPA (also the Corps and other federal agencies) is com-
Alimqemd Loevores, The Counci) may not directly order
e e L A [yt 3] 5]
BPA to do things. BPA implements the plan accord-
ing to its interpretation; however BPA must submit
major purchases to the Council. BPA and the Coun-
cil must also follow procedures that encourage public
participation,

WPPS5 =
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Washington Public Power Supply System

WWP = Washington Water Fower

is for loads outside the region, and plants must be

4. Guarantee public utilities continued first call on cheap
federal hydropower. However, domestic and rural con-
sumers of investar owned utilities also may get this
cheap power through a complicated energy swapping
arrangement. Rates to traditional preference customers
are not supposed to increase by more than they would
have without the legislation.

5. Gruarantee the Direct Service Industries (DSIs) con-
tinued access to federal power. However, rates will in-
crease and no new DSIs beyond the existing {or already
promised) ones are allowed.

As it turned out, the Pacific Northwest current-
ly has an energy surplus, not the shortage con-
templated in the Power Planning Act. The region
has, therefore, had to face issues which were not ad-
dressed in the Act such as the termination of WPPSS



{Washington Public Power Supply System) power
plants and the ensuing financial mess. The Act has,
however, helped defuse some energy issues (such as
access of 10U domestic and rurat customers to federal
powet). Another major accomplishment is that 1t
estublishes a regional decision-making and planning
system for energy and fish and wildlife. An exam-
ple of the impact is the water budget for fish which
will be discussed later,

Fishery Policy

Uil recently fishery policy had little impact on
river management. Fishery policy was mainly cen-
cerned with harvest in the ocean and river and pro-
pagation at hatchery and natural sites. While fishery
interests were very concerned about how warter
management affected upstrcam and downstrcam
migration and spawning habitats, their influence was
largely restricted to passage problems ar dams, and
even here their influence was moderate. Fed by
heightened environmental sensitivities and by Indian

fishing rights decisiens in the courts, fishery use has
recently attained more recogmition.

Among major concerns of fishery interests has
been the downstream passage of juvenile salmon
{smolts}. Smolt migration is affected by mortality at
dams either from geing through the turbines or over
the spillways. Smolt migration is also wmpaired by
the long period it now takes to get theough the slow-
moving pools behind the dams. Early attempts to
amelicrate this problem included spilling water at
dams (which is usually less harmful than passsge
through turbines) and transportation by barge or
truck for release below Bonneville {which helps both
dam passage and migration time). The drought of
1973 dramatized the serious impact of slow migra-
tion oo smolt passage. Ry 1975, plans began for add-
cd water flow during the spring migration peried.
The Power Planning Council’s Fish and Wildlife
Program establishes a fish “water budget” which for-
mally incorporates this waterflow into streamflow
management.

COLUMBIA RIVER OPERATIONS

Operational decisions in managing the Colum-
bia River are made in three stages: 1) decisions 10
divert water for irrigation and other consumptive
uses; 2} setting reservoir and river flow limits; and
3) management for hydropower (see Figure 5).

Consumptive (Out of Stream)} Uses

In principle anyone with a valid water right simp-
ly withdraws the quantity of water needed for irriga-
tion or other consumptive use. On tributaries with
high demand for water, such as the Yakima, some
process of apportionment berween users may be need-
ed. In pracrice, users must also have the physical
means (weils, pumps, canals) and the financial capaci-
1y to take the water.

Surface water is often taken through large scale
projects such as the Columbia Basin Project. These
projects require complicated administrative and
logistical apparatus. For example, operation of the
Columbis Basin Project inveives covidinating the
water requests of individual users with the distribu-
tion system managed by three irrigation districts and
the main canals and reservoirs operated by the
Bureau of Reclamation or in common. Qnce the
water season starts, orders for water are taken each
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day and the appropriate amount of water is released
in the main canals and distributed to users by ditch-
riders and water masters of the irrigation districts.

Although large-scale projects like the Columbia
Basin Project are very important, especially in
Washington, most land in the Pacific Northwest is
irrigated in smaller developments by single farmers
or small groups. Much of this acreage is watered from
wells. Well water is withdrawn by the irrigator ac-
cording 1o individual calculations of cost and benefits,
under the supervision of state water administration.

Table 3 shows the extent of irrigation in the three
Pacific Northwest states.

Resarvoir and River Flow Limits

The Corps of Engineers is the focus for the next
stage, that of setting limits on reservoir levels and
streamflows. Each project owner (including the
TISBR, PUDs. and some IOUs) manages 118 OWIL
reservoir, but the Corps has supervisory power in
the realm of flood control and navigation. It also owns
many of the major river projects (see appendix). The
Corps manages teservoirs by setting limits on how
BPA or other power operators may use reservours
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Figure 5. Schematic Diagram of Columbia River Streamflow Management.
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TABLE 3. IRRIGATED ACRES IN THREE NORTHWEST STATES, 1980, AND POTENTIAL ADDITIONAL

DEVELOPMENT, 2000, IN THOUSANDS OF ACRES.

Ground’ Surface' Combination’ Total' Sl;fvg:j’ Ati‘:lti?i“;tinzll‘
Washington 428.0 1519.2 4.4 1951.6 1061.0 958.0
Oregon 330.6 1982.3 25.0 23378 524.9 335.0
ldabo 1233.7 2633.5 182.7 4049.9 1693.5 920.0
NW Total 1852 .3 6135.0 2121 8339.4 3269.4 2213.0

'Irrigated Lands in the Pacific Narthwest, 1980. Prepared by the Land Resource Committee of the PNRBC for the Depletions
Task Force of the Columbia River Water Managerment Group, 1981.

Wnited States Bureau of Reclamation, 1880 Anaual Report.

“Whittlesey, N.K., et al. £nergy Tradeoffs and Economic Feasibility of irrigation Development in the Facific Northwest, 1581

Bulletin 0B9E, Agricultural Research Center, WS

and streamflows for generation.'” These include pro-
ject operating limits listed 1n manuals whose writing
begins with the design of the project. Adjustments
in the form of *hard” and “soft” constraints are made
by the Corps’ Operations Center (Reservoir Control
Center in Portland) and transmitted 10 the BPA's
Operations Center (Dittmer Control Center in Van-
couver, Washington).

The major concern of the Corps is flood control.
Of all the water uses, flood control has the highest
priority. Usually, however, operations for flood con-
trol are consistent wirh other uses, notably power.
Flood control regulations or “rule curves” are
generated by computer models based on past ex-
perience and revised according to current weather
and water runoff projections. A flood control rule
curve indicares what elevation a reservoir must have
to leave room for incoming floodwaters.

Management for Hydropower

The final stage of Columbia River epcrations is
hydropower preduction. Control for hydropower is
admimistratively compiex because of the large number
of entities involved. It is also logistically complicated
due to coordinating a large hydraulic system with
the region’s other power sources and matching both
to energy demand. Due to the importance of

17BPA markets Corps and USBR generated power in the Pacific
Northwest. Also BPA schedules power production for these
plants based on memoranda of agreement and consultation with
the other two federal agencies. Therefore, the Corps and USER
actually operate the reservoirs, but they follow BPA leadership
for power production.
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hydropower, the next paragraphs describe

hvdropower management in some deral.

Physical aspects of hydropower manage-
ment, While Columbia River hyvdropower provides
threc-quarters of the Pacific Northwest’s electrical
needs, the river flow is not naturally suited to this
task. Adjustments must be made to match hvdro-
power production with thermal production and
energy demand. Two characteristics of the narural
river system determine the adjustments which must
be made.

First, the natural streamflow of Columbia River
peaks in the spring when the snow melis. The highest
demand for clectricity occurs in the winter, however,
when electricity is used for heating. To some extent
winter loads can be miet by increased thermal (nuclear
and coal) production, However, it is not ¢conomic
to build thermal plants which remain idle most of
the year. Their large capiral costs must be paid even
during periods of inactivity. Water, in contrast, can
be stored from the heavy spring runoff for use dur-
ing the following winter’s peak load period. This pro-
cess of shaping the streamflow to energy demand is
illustrated in Figure 6.

The second characteristic of the natural
streamflow is its large year-to-year variation in
volume. Adding to the problem is the difficulty of
prediciiig, wiiil well inrc the year, whart the nmeff
for a particular year will be. This vanation and un-
predictability make the Columbia River an unde-
pendable source of power. Some river sysiems are
able to greatly minimize uncertainty by storing large
quantities of water from abundant years for use dur-
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ing drought. Storage for the Columbia River, how-
ever, amounts to only some 40% of annual average
streamflow in contrast to 386% for the Colorado or
310% for the Upper Missouri '8 Therefore, other
methods must be used to adapr 1o these yearly
fluctuations.

The rask of matching hydropower production to
thermal production and energy demand, and of deal-
ing with the rwo difficulties just described is under-
taken in three steps: 1) annual (scasonal) operations
planning; 2) intermediate/monthly operations plan-
ning; and 3) daily scheduling and dispatch, The ma-
jor overall decisions are made during the annual plan-
ning pracess.

Annual planning shapes hydropower production
to the seasonal pattern of electricity use and
establishes a level of electricity which can be assured
(dependable or firm energy). The key activity is for-
mulation of a number of guides, called rule curves,
by which storage reservoirs will be regulated.

To assure that the encrgy they are expecting the
hydropower system to produce will be guaranteed,
the energy planners explore the historical records to
find how much water would be available during a
“worst-case” drought. This wopst-case scencrio,
together with whatever water would be available from
storage, establishes a minimum level of water which

“BPA, 1977.
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will assuredly be available to produce electricity. The
historical period of drought is called the crsrical perind.
The amount of energy which cun be produced us-
Ing these minimum streamflows and storage water
is called dependable or firm energy. In normal years,
streamflows will be higher, making possibie preduc-
tion of surplus or secondary CHETEY.

The critical rute curve describes, on a month-to-
month basis, how reservoirs must be operated 1o use
critical period (minimum) sireamflows and storage
to produce energy shaped to seasonal use. Critical
rule curves ate specified for each reservoir in terms
of a monthly minimum elevation in feer. Figure 7
shows a critical rule curve for a reservoir. In effect,
the critical rule curves ration water so that Operators
do not draft their reservoirs 100 deeply carly in the
year and then have too little lefi if critical {drought)
conditions should occur later. !9

Once critical rule curves are calculated to establish
the amount of firm energy, another set of curves is
calculated to guide overall energy production, firm
and nonfirm. The premise of this phase of planning
is to assure that reservoirs will be filled by the end
of the year. (Critical rule curves would empty all
reservains by thie end of ihe criticai pertod.) kirst an

1*Critical rule curves are also specified for each utility and for
the overall, coordinated Pacific Northwest systern by convert-
ing feet 10 units of energy and adding up the energy available
for each reservoir.



ELEVATION, FEET

3560

3550 .

35640

3530

3520 .

3510

3500

3450

3470

3460

3450

3430

3420 |

3410

3330

3370

3350

Sy

Figure 7:
CRITICAL RULE CURVE AND ENERGY
CONTENT CURVE ELEVATIONS

| N

! i

AUG | SEPT C 0eT | AGv | DEC | +am . FeR fwmc»{ APRIL | MaY Uk

— H ,_.___ ._.‘

Emergy Content Cunve . i
; lassJared refil curve) o
T T —
' . |
: _'

d

'TEE B EIEE N

N

i
I T -
Critical Rufe Curve |/

i yi
| -
|
| - .
- N —
Lower Limit on Variable Energy Content Curve
: L l |
d T
| \
[ HUNGRY HORSE — \
RESERVOIR !
. |
July 1975-June 187§
] — |
' - T
1 | . SETH A

| ol

| - [ . - —
| Aea | 3ER LAY By, oTa

1T
L.
I
'
P
i

Source: BPA Draft Role EiIS (1977} Appendix A



assured refill curve is calculated based o past reconds.
The assured refitl curve, if followed, wall guarariee
that the reservoir will be refilled Y5% of the time.
(The assured curve is sometimes also called the buse
energy Content curve.)

Note in Figure 7 that the base energy content
curve is even mote conservative than the critical rule
curve; it permits even less water to be druwn out ot
reservoirs. However, as the year progresses, infor-
mation about snowpack, weather, and streamtlow
makes predictions about acrual streamflows possible.
In typical years, expected streamflows will be higher
than drought conditions allowing reservoir operators
to draft their reservoirs deeper than the assured refill
curve or the crirical rule curve and siill guarantee
that reservoirs will refill. Revised regulations based
on such predictions are catled variable reiill or
variable encrgy content curves.

This introduction to the language and concerns
of energy planners simplifies and emits many details.
Keep in mind that while the discussion has been
largely in terms of one reservoir, in actuahty
engineers must devisc an annual plan that coordinates
all the reservoirs on the Columbia River. The rask
becomes very complicated indeed.

Other considerations such as flood control and
the fish water budget must be factored into the
hydropower rule curves. These concerns are superim-
posed on the hydropower regulations in the form of
hard and soft constraints. For example, flood con-
trol rule curves require reservair aperators to reduce
elevations to make room for possible spring floeds.
Flood control instructions take precedence. So an
operator must evacuate the reservoir, if so directed,
even if the dam must spill water instead of produce
salable hydropower.

The fish water budget also takes precedence over
energy requiremnents. The water budget requires
energy operators to allow more spring runofl to pass
through; that is, 1o store less water for the winter
season. While these streamflows may often be used
to produce hydropower, this output is at a period
of low demand. It must be sold at low prices, while
more expensive encrgy is bought in the winter 1o
replace what might otherwise have been produced
from srored water.

The vartous rule curves constitute the core of an-
nual operations planning. As noted before, annuat
planning is done on a coordinated basis for the en-
tire Pacific Northwest. Once annual planning is com-
pleted, operational activity returns to the individual
utilities, including the BPA-managed Federal Col-
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wmbia River Power Systemn The individual unilities
then undertake wrermediate planning and dady
schieduling in accordance with the regional annual
operafions plan and various agreements. We now
turn 1o a hriet deseription of the institutions which
facihitate the coordinated operation of the utilides,

Institutional aspects of hydropower
management. |hree agrecments provide the basic
fnstitutonal structure for coordinuting the regional
utilities. Figure 8 shows these agreements and the
arrangements they establish,

The Columbia River Treaty is an international
treaty; it provides for the canstruction, linaneing, and
operation of the three lurge storage reserveirs in
Canuada and one in the Unired States which extends
into Canada (see Fig. | and appendix). These Cana-
dian projects provide alimost hall the rotal storage
on the Columbvia.

The major  agreements are  the
framework for coordinating operation of all the other
dams and reservoirs. The Northwest Coordination
Agreement is u formal contract which binds s
members to cerrain procedures, including some
described previously, The Northwest Power Pool
(NPF) is a voluntary association which alsoe estab-
lishes a set of agreed-upon procedures.

The annual planning process described earlier 18
orchestrared by the Coordinating Greup, engineers
working for the Northwest Power Pool. Thesc
engincers coordinate regional annual operations for
the Northwest Power Pool and the Coordination
Agreement simultaneously. Their planning is based
on data provided by the individual utilities. The pro-
cess itself involves a series of steps in which data and
results are comniunicared back and forth berween the
Coordinating Group and individua) utilities. BPA
and Rritish Columbia Hydro and Power Authority
plan separately for the Cunadian storage projects, but
these plans are coordinated with and incorporated
into the regional plan.

"This framework allows the production Facilitics
of all Pacific Northwest utilities (hydro and thermal)
to be integrated as if there were one giant utility.
At the same time the separate utilities maintain their
individuality. Implementation is made possible by
transfers of energy between utilities. This allows use
of generating resources according to the most effi-
cient regionat plan, regardless of ownership. If utility
A needs power but its reservoir is not scheduled for
drawdown, it can get power elsewhere which it will
return later,

other two



Figure 8. Management Structure for Pacific Northwest Energy Operations Planning.

) Northwest Narthwest
_Colu_mbla Coordination Power Pool
River Treaty Agreement {NPF|

Mon-Federal
Utilities

BC
Hydro

Coordinating
Group

Jaint
Commitiee

Annual Plans NW (Annual) Coordinated
for Operating Operations Plan
Canadian storage
-
Federal * Non-federal
(BPA} o Utilities
[ ]

BPA Utilties
Manthly Monthly
Planning Planning

BPA Lhilities

Daily Daily

Schedules Schedules

Source: Constriected by author. Dotted lines indicate membership.

19



SUMMARY

Columbia River management is a complicated
system composed of many people and organizations
involved at several levels. Fed by precipitation and
snowpack melt, the streamflow is managed daily at
the operational level to regulate storage and diver-
sions for consumptive uses and instream uses. These
day-to-day operations are guided by middle-level
policy decisions focused around competing use areas
such as navigation, irrigation, powet, or fish. These
policy decisions are made, by the respective jurisdic-
tions and agencies, within a context of rules estab-
lished a1 the law-making level.

The Northwest Power Planning Act calls for most
competing uses to be taken into account. It also man-

dates broadened aitizen participation in managemen
decisions. Those immediately mmvolved in the three
levels of deasion-making have access and knowledyre
which make their voices carry more weight than the
average citizen. Ulrimately, however, all resdents
of the Pacific Northwest have much ar stake cither
as consumers of electricity or as users of other Cal-
umbia River resources — lsh. irrigation, navigation,
recreation, municipal and industrial water supply,
or agsthetics, By outlining and explainiog the three
levels of decision-making, this publication has at-
tempied to provide an introductory roadmap for more
effective participation in mansgement of the Colum-
bia River.



APPENDIX

Acronyms Used

BPA - Bonnevilie Power Administralion

CRIRPT - Columbia River Instream Protection Program
(Washington]

DS = Direct Service Industry

EIS - Envirommemal Impuct Statement

FCRPS - Federal Columbia River Power System

FERC — Federal Energy Regulutory Commission

HTPP - Hyvdro-Thermal Power Program

10U - Investor Qwned Urility

JPPC-Joint Power Planning Council

NEPA - Naticnal Environmental Protection Acr

NMFS - Narional Marine Fisheries Services

NPP —Northwest Power Pool

PNRBC — Pacitic Northwest River Basins Commission
{defunct)

PNUCC- Pacific Northwest Utilities Conference
Commitles

PUD - Public {Peoples) Uhility District

UISKR — United Siates Bureau of Reclamation

Glossary*

Anadromous Fish. Species of fish that reproduce in fresh
water but mature in the ocean such as salmon and
steelhead trout.

Appropriution Docirine. The water rights principle that
assigns rights 1o the first party 10 appropriate (divert)
water and put it to beneficial use: “first in time, first
in right.”

Assured Refilf Curze. In hydrepower operational planning,
the guideline which, if followed, assures that reser-
voirs will be refilled given a severe drought condition
(energy content curve},

Beneficial Use. A principle that requires water be used
in a socially approved manner ar else be lost. Usual-
ly defined by state law.

Capacity. In powcr operations, the greatest load which
a piece of equipment can safely serve.

Critical Period. Maximum firm energy-producing capabili-
1y of the present system under “worst case” conditions
using lowest historic streamflows and current storage
capacity. The critical period most used in current
planning reflects the 42% months of lowest water con-
ditions on record (August 16, 1928, through February
1932),

Critical Rufe Curze. In hydropower operational planning,
the guideline which, should the historicaliy worst case
(most severe drought) occur, rations drawdown of
water so firm loads can be met throughout the period.

Energy. The ability to do work; the average power pro-
duced over time (average generation). Measured in

2t

kibowarr  {mwegawatt) howrs or
(megawints).

finergy Coneent Crrge, T hvdropower operatonal plan
mng, the gideline which, o followed, assaiees that

averaee  kilowatts

teservous will be refilled wiven s severe droughr con-
ditwn Gessured el curve).

Frem Fuergy Foergy intended to have assured naddabibe
v te the customer. Tn hvdiopower, tiom engrgy s
caloubared wsing the ernwal 1ule cugves

Lowd The amount ob clectical eoceps o be delivered
a given peinl.

Reeoried Water Ryghre Water naghits serasde by the U8,
goveIInent To meet ieads on Linds abwe tederal governe
ment reserves Tor puble nses uncluding Indan
reseryvalions.

Rede Crrees. Graphiy guides to the use of stored water
which define the rights, nutaoons and obligabons
for the reservoeir,

Shapmy, Using stotape to adiust the prnlern ol power pro-
duction to the pattern of power doad

Snrodre. Juvenule salmon amd steebhead durng thar migra-
tion down mer 1o the ovemt,

Surpius Inerge Lnergy tlug does lave asaured
avaiiabilirs: it is avaifable undee non-droughr comdi-
Gons (on-firm eacrgy, sevondany cnictey

Parwable Energy Content Curee. To iydiopower, the reser-
voir gmdeline which atfows drawdown of the reser
vair for energy production, provided a 95% probabili-
1y of retilling ihe resersoir v be predicted i the
lust hall of the water yean fuariable retill curve}.

Wheefmg. Use of transmission faclities of one utility 10
transmit the powet of and (o0 anuther system,
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COLUMBIA-SNAKE

RIVER SYSTEM MAJOR DAMS AND RESERVOIRS

Project o

Bonneville
The Dalles
John Day
McNary
Priest Rapids
Wanapum
Rock Island
Racky Reach
Wells
Chief Joseph
. Grand Coulee
Keenleyside
{Arrow Lakes)
13. Mica
{Kinbasket Lake)
14. Duncan
15. Libby
16. Boundary
17. Albeni Falls
18. Cabinet Gaorge
15. Noxon Rapids
20. Kerr
21, Hungry Horse
22. Chandler
23. Roza
24. lce Harbor
25. Lower
Monumental
26. Little Goose
27. Lower Granite
28. Dworshak

SCOENDO A RN

RN
By -

29. Hells Canyon
30. Oxhow

31. Brownlee

32, Black Canyon
33. Boise Diversion
34. Anderson Ranch
35. Minidoka

36. Palisades

. Pelton

. Round Butte

. Big Cliff
Detroit

- Foster

. Green Peter

. Cougar

. Dexter

. Lookout Point
. Hills Creek

. Merwin

LESRHE/LBBEY

Stroam 80““9"’1 Storage Plant Capacity Authorized

- ponsor Capacity (sfd.} Maximum (MW} Purposa’
Columpia CE 71,500 960 P.R.N
Columbia CE 26,470 2,047 P.RN
Columbia CE 269,700 2,484 P.R,N,F,PS,|
Columbia CE 93,300 1,127 P,R,N
Columbia Grant Co. PUD 22,400 912 P.R
Columbia Grant Co. PUD 81,171 986« P
Columbia Chetan Co. PUD 5,647 681" P
Columbia Chelan Co. PUD 18,150 1290 P.R
Colurmbia Douglas Co. PUD 37,500 820 P
Columbia CE 97,000 2,482 P.R
Columbia USBR 2,638,000 6,525 P.N,F,PS,I
Columbia BC Hydro 3,580,900 F.PS
Columbia BC Hydro 3,556,000 1,840 P.E.PS
Duncan BC Hydro 705,800 F.PS
Kootenai CE 2,487,300 483 P.R,N.F.PS
Pend Oreille Seattle City Light 13,644 655 P.R
Pend Qreille CE 48 P.R.NF.PS
Clark Fork WWP 21,560 230 P
Clark Fork WWP 116,300 564 P.PS
Flathead TMPCo. 614,700 180 P.PS
S. Fk. Flathead USER 1,615,000** 328 P.N.F.PS.§
Yakima USBR 12.8 P
Yakima USBR 13.0 P
Lower Snake CE 12,500 695 P.R.N
Lower Snake CE 10,100 932 P.R,N.1
Lower Snake CE 25,000 932 P.R,N
Lower Snake  CE 26,700 932 P.R.NF
N. Fk.

Clearwater ~ CE 1,016,000 460 P.R.N.F.PS
Snake IPCo 5,900 450 P
Snake IPCo 2.500 220 i
Snake IPCo 490,125 B75 P,F,PS
Payette USBR 9,800 10 PE:

i USBR '
gg:: USBR 213,300 345 P,F,PS,I
Snake USBR 48,000 158 o E'Eg:
Snake USBR 60?-3?2 :33 sy
geschutes Egg 138:250 300 P PS

eschute;; 1150 21 P,RR
No- Santam CE 160,500 15 PR.N,FPSIW

o. Santiem  CE va 1En 7 P FIRR
So. Santiam CE T éz p R,N,F,PS,I
Mid Sar‘!tiam CE 1?2'% 28.8 P.R,N,EPS
McKenzie CE '430 17.2 P RR
Willamette  CE 00 138 PRNFPSLW
Wilamette  CE 151 870 345 P.RN.FPSIW
mai;nene PP L 132 970 14% P.PS



COLUMBIA-SNAKE RIVER SYSTEM MAJOR DAMS AND RESERVOIRS — CONTINUED

Owner Storage Plant Capacity Authorized
Projact Stream Sponsor’ Capacity (sfd.)* Maximum (MW) Purpose’
48. Yale Lewis PP & L 95,600 132 P.PS
49, Swift #1 Lewis PP & L 225 360 268 F PS5
50. Mayfieid Cowlitz Tacorna City Light 10,778 3584 P,RR
B1. Mossyrock Cowditz Tacoma City Light 704,089 133 P.FFS
52. Swan Falls Snake IPCo 3,450 12 P
53. C.J. Strike Snake IPCo 20,000 89 P
54. Bliss Snake iPCo 1,200 30 P

55. Lower Salmon
Falls Snake IPCo 2,800 70 P

56. Upper (AEB}

Salmon Falis  Snake IPCo 600 39 P
57. Shoshone Falls Snake IPCo 280 1256 P
B8. Twin Falls Snake IPCo 450 10.0 P
59, American Falls' Snake USBR 753,837 - I.F.PS
IPCo - 923 P

SQURCE: Northwest Power Pool, Operations Review for 1987-82. Fab. 1983, Table F; and BPA, Muftipurpose
Dams of the Pacific Northwest, Sept. 1982

'CE—Corps of Engineers TMPCo-The Montana Power Company
IPCo—Idaho Power Company USBR — Bureau of Reclamation
PGE—Partland General Electric Company WWP — Washington Water Power Company
PPE&L — Puget Power & Light Company

25fd (second-foot-day) - Volume of water which passes a point in a day if the rate is one cubic foot per second {c¢fs). One
acre foot = 50417 sfd.

*F —flood control PS5 —power storage

|—irrigation R —recreation

N —navigation RR — reregulation for up-stream dam
P—power W-- water supply

“Idaho Power Company owns the generating plant located at the USBR’s American Falls project.

“Pre-encroached: actual capacity reduced from that shown by ioss of head due o encroachment of downstream
pouis or tailwaters of indicated projects.
**BPA uses storage capacity of 1,593,600 sfd in power studies.
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