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The Columbia River: Many Demands

and Many Uses Michael S. Spranger and
Charles F. Broches

The Columbia River has influenced the quality of life and the na-
ture of economic development in the Pacific Northwest to an enormous
degree. The river system ties the region together geographically, politi-
cally, economically, and historically, and it is the foundation upon
which the Pacific Northwest has prospered,

The languages of politics and economics shape the formulation of
public policy and, in turn, the future uses of the Columbia River. While
technical factors, such as the quantity of water available at specific lo-
cations at specific times, constrain alternatives, ultimately decisions to
allocate water among uses are made on political and economic criteria.

For these reasons, it is important to understand how the major
users of this vital resource perceive its development and the guidelines
they envision that will shape its future. That was the purpose of this
conference on the "Politics and Economics of Columbia River Water."

The River, A Mighty Resource

The Columbia River is the largest river in the Western Hemisphere
that flows into the Pacific Ocean, The river and its tributaries drain ma-
jor portions of the Pacific Northwest, covering nearly 260,000 square
miles � an area comparable in size to France. This includes approxi-
mately 39,500 square miles in Canada and another 219,000 square
miles in the states of Washington, Oregon, Idaho, Montana, Wyoming,
Nevada, and Utah.

The river begins in Columbia Lake on the west slope of the Rocky
Mountains in British Columbia, Canada, and flows more than 1,200
miles before it joins the Pacific Ocean near Astoria, Oregon.

The course of the river is varied, It flows northwest for the first 218



THE COLUMBIA/SNAKE DRAINAGE SYSTEM

miles, then south for 280 miles, crosses the Canada-United States bor-
der into northeast Washington, flows south, then west, and again south
across central Washington in a sweeping curve called the Big Bend,
Many deep channels have been cut by the river, leaving a series of
coulees or dry canyons, the biggest of which is the Grand Coulee lo-
cated in central Washington. Just below the mouth of the Snake River,
the Columbia turns west for 210 miles and cuts across the Cascade

Range through the scenic Columbia River Gorge, forming the boundary
between Washington and Oregon. At Vancouver, Washington, it turns
briefly north for 50 miles, then west for the final 55 miles to the Pacific
Ocean. The river meets the tide 145 miles from its mouth,

From a mere few feet at its source, the river widens to 1Y~ miles



below the Cascade Range, to a maximuin of 6 miles near its mouth, and
discharges into the Pacific Ocean between jetties 2 miles apart. Major
tributaries that make up the Columbia River system include: Kootenai,
Pend Oreille, Spokane, Okanogan, Wenatchee, Yakima, Snake, Lewis,
Cawlitz, John Day, Deschutes, and Willamette rivers.

The river's rate of flow increases greatly as it makes its way to the
ocean. Near Birchbank, British Columbia, the flow is 32 million gallons
a minute; at The Dalles Dam, it is 88 million gallons a minute; and at
the river's mouth, it is 123 gallons a minute. Its flow is more than ten
times that of the Colorado River, and in the United States, it is second
only to the Mississippi River in average annual runoff.

With such vast quantities of fresh water mixing with the salt water
of the sea, the mouth of the Columbia is a dynamic environment. The
river's outflow creates a plume of fresh water that is detectable several
hundred miles out into the Pacific. The Columbia River Bar, where the
river meets the ocean, has long been regarded as the Pacific's most vio-
lent, dangerous, and unpredictable crossing for ships to navigate. In
most respects, it remains so today, threatening even the largest vessels
and challenging the skills of the most experienced pilots.

An Historical Perspective

The Columbia River was the last major waterway discovered and
developed in the United States. For cons it remained a river of mystery
known only to the!ndians of the Pacific Northwest. From the dawn of
Indian civilization, two great native cultures flourished along its banks.
From the Canadian Bend of the River, south to the Great Basin and fram
the Cascades to the Rockies lived the Plateau Indians. At a spot midway
through the Columbia River Gorge where sand hills and pines give way
to green hillsides thick with Douglas firs, the land of the Coastal Indi-
ans began, While all tribes were dependent upon the bountiful Pacific
salmon, each culture was highly individualistic. A common meeting
place was Celilo Falls, the ancient fishing grounds at the east end of the
Columbia Gorge, where natives of the interior traded dried salmon,
hides, and baskets for the shells and woven bark of the coastal tribes.

Archaeological studies show that men and women have lived
along the Columbia River for the last 12,000 years. One of the earliest
settlements was found near The Dalles, Oregon, where archaeologists
found remnants of a village site that flourished over 10,000 years ago.

The first "discovery" and exploration of this area by white man
came from the sea in the late 18th century; land expeditions followed
in the early 19th century.

Many European explorers followed Columbus, charting the Atlan-



tic coastline of the Americas looking for inland waterways. After Bal-
boa discovered the Pacific Ocean in 1513, others surveyed the Pacific
Coast, It was not until 1792 that Captain Robert Gray arrived at the
mythical river of the West � the Columbia,

In 1804, President Thomas Jefferson dispatched the Lewis and
Clark expeditions to secure a route between the Missouri and Columbia
rivers. Beyond carefully documenting the flora, fauna, and native peo-
ples of the West, the expedition helped establish the new nation's
claim to the Pacific Northwest.

Early white settlements were the result of attempts to Christianize
the native Indians, and early missions were established along the Co-
lumbia. By the 1840s, growing numbers of rugged pioneers made the
arduous 2,000-mile trek along the Oregon Trail, through the Coluinbia
Gorge to the fertile Willamette Valley.

By the late 1840s, the westward trickle of settlers became a flood,
and the swift waters of the Columbia River Gorge became their high-
way. The river was the center of early life and the steamboat was queen.
In 1882 a railroad was built along the Columbia's south bank between
Walla Walla and Portland. Soon there were two railroads in the Gorge,
the Northern Pacific and the Union Pacific. Later, the scenic Columbia
River Highway was completed in 1915.

The next major reshaping of the Columbia began in the 1930s with
construction of the Bonneville and Grand Coulee dams. Damming the
river drastically changed the shape and character of the Pacific North-
west. These dams marked the dawn of hydropower in the region. They
provided jobs during the Depression years, irrigated fields for farming,
increased the navigational capability of the river, and generated elec-
tricity for use in the home, farm, and workplace. These dams, however,
also had negative effects. They disrupted the life cycle of the salmon,
destroyed traditional Indian fishing grounds, drowned the turbulent,
but beautiful, rapids, and inarred, to some extent, the wild scenic quali-
ties of the Columbia River Gorge. Bonneville Dam, which was the first
federal hydroelectric project on the Columbia, was dubbed by several
national magazines a "white elephant" and a "dam of doubt" during its
construction by the U.S. Army Corps of Engineers,

Today, the river system has been developed into one of the largest
hydroelectric energy systems in the world, despite early skepticism
that the power would ever be needed. The rapid growth and develop-
ment of the Pacific Northwest in the last 50 years can be attributed
largely to the Columbia River and its abundance of inexpensive elec-
tricity.
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The River at a Crossroads

The Columbia River was once considered an unlimited resource.
However, over the years, increasing demands have been placed on it.
Today, in addition to being a power resource, it is used extensively for
transportation, flood control, irrigation, municipal and industrial water
supply, flow augmentation, fishing, recreation, tourism, and as habitat
for anadromous and resident fish, wildlife, and water fowl,

Despite having an average flow of 123 million gallons per minute at
its mouth, the river may well be facing a water scarcity problem. This
problem within the Columbia system revolves around three factors:
time, place, and use. The simple truth is that the Columbia can no
longer supply water to meet all the demands placed upon it, at all
times, and at every location within its drainage basin, Each of the
river's uses is beneficial, but the uses often come into conflict with one
another, especially in low-water years.t

The time is fast approaching when we will need to make difficult
choices about how the river will be used, These decisions are momen-
tous indeed, for they will affect not only the citizens of today, but fu-
ture generations as well, both within and beyond the borders of the Pa-
cific Northwest. Trade-offs and compromises will be necessary. In
order to make the best decisions, it is essential to have an understand-
ing of the major users and uses of the river and to identify those issues
that may require compromise,

Major Uses of the River

Power

The Columbia River is most commonly associated with the pro-
duction of hydroelectric power, The system accounts for one-half of the
hydroelectric generating capacity in the entire United States, and it
supplies seventy percent of the region's energy needs, Inexpensive en-
ergy from federally developed projects on the river was crucial to eco-
nomic development of the region during the late 1930s and 1940s. As
the major projects came on-line, the federal government established the
Bonneville Power Administration [BPA! to market and distribute the
electrical energy produced by the river. In the beginning there was a
huge surplus of hydroelectric energy. Inexpensive electrical power en-
couraged new energy-dependent industries, notably aluminum manu-

' For a discussion on low-water year questions, see C, F. Broches, M. S. Spranger, and B.
H, Williamson, ed. Are We Prepared for the Next Drought'? Managing Low Water Year
Bmergencies. 1983. Washington Sea Grant Program, Seattle, WA, WSG-WO 83-2.
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facturers, to locate in the Northwest. Accompanying growth in residen-
tial and commercial consumption imposed new demands on the river,
causing the electrical energy surplus once enjoyed in this region to be
replaced by projected shortages in the late 1960s. It became clear that
the era of inexpensive and plentiful hydroelectric power would soon be
over, The presumed alternative was to be thermal power  coal or nu-
clear! since all prime hydroelectric sites on the mainstem Columbia
had already been developed.

To facilitate the transition from a hydro-base to a thermal-base,
BPA developed a Hydro-Thermal Plan during the late 1960s. The objec-
tive of this plan was to meld more expensive thermal power with the
inexpensive hydroelectric power of the river to supply the energy de-
mands of the Pacific Northwest, Under this scheme, the hydroelectric
resources would be used for "peak power loads."

Simply put, the dams would be used to store energy by holding
back water. When demand exceeded the output of the thermal plants,
water would be released to provide power. The reservoirs would, in
essence, become large storage batteries.

By the late 1970s and early 1980s, the energy picture in the Pacific
Northwest dramatically changed again when forecasts projected an en-
ergy surplus, rather than an energy shortage. Changes in consumer de-
mand, coupled with a sluggish economy and high construction costs,
ultimately forced the cancellation of several coal and nuclear plants
that were under construction in the region.

In 1980, Congress passed the Pacific Northwest Electric Power
Planning and Conservation Act  Public Law 96-501!, which created a
four-state regional council charged with responsibility to restore fish
and wildlife on the Columbia and develop an energy plan for future
needs of the Pacific Northwest.

At present, there are 38 major hydroelectric projects within the Co-
lumbia system managed by both federal agencies and private and pub-
lic utility companies. The Bonneville Power Administration extends
beyond the Columbia system, linking 55 hydroelectric dams in an
eight-state grid, through a network of nearly 13,600 miles of high-vol-
tage transmission lines. This network of transmission entities permits
BPA to sell surplus or off-peak electrical energy generated in the North-
west to energy-short consumers outside the basin.

There are some trade-offs in using this hydroelectric power. With
the completion of a second powerhouse in 1982 at the Bonneville Dam,
it is now possible to use every drop of water in the Columbia River sys-
tem to turn hydroelectric turbines, This carries dramatic implications
for other uses of the Columbia River. It means that every gallon of water
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used for fish passage, for navigational locks, and for irrigation repre-
sents a loss of potential electrical energy. And conversely, of course,
water held back to meet energy demands means losses to other poten-
tial uses. Furthermore, future use of hydro plants for "peaking power"
may produce extreme water fluctuations, which could have serious ef-
fects on fish, wildlife, recreation, navigation, waste assimilation, and
environmental values.

In times of low water and energy shortages, these conflicts will be
exacerbated and will need to be resolved.

Irrigation

The development of large-scale irrigation in the Columbia River
Basin coincided with the building of hydroelectric facilities. Early on,
inexpensive electricity and unused flows of spring runoff each year
seemed to imply unlimited development prospects for vast acreages of
potentially irrigable land, Today, irrigation accounts for more than 90
percent of the total water diversion and consumption in the Columbia
River drainage area. Some of this water, of course, reenters the river
after use, The total acreage presently under irrigation is between 7 and
8 million acres. Within the next 20 years, another 2 to 4 million acres
could be added to this total.

Crops currently produced by irrigation in the Columbia River
drainage area include alfalfa, seed crops, mint, peas, dry beans, lentils,
potatoes, tomatoes, sweet corn, asparagus, melons, apples, pears, cher-
ries, and increasing quantities of wine grapes. The area also supports
important commercial livestock production operations. Regionally, ir-
rigated farm products were valued at roughly $3 billion in 1977 and
represent an important component of the Northwest's economy. Much
of this agricultural output finds its way into export markets and thus
provides significant secondary employment, as well as contributing po-
sitively to the nation's balance of trade.

Water used to irrigate agricultural land involves costs in terms of
other uses of the resource. Much of the water used for irrigation does
not reenter the river because of retention by plants or loss by evapora-
tion, This means a loss of potential hydroelectric generation, Although
relatively minor in normal years, the impact could be severe in years of
low-water flow, especially during summer and fall when major users
are in most need of water.

Furthermore, the lifting and distribution of irrigation water require
considerable energy. In some cases of high-lift irrigation projects, the
energy required to pump the water to the fields exceeds the electricity
that the diverted water could have produced by passing through the
turbine generators.
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Irrigated land presently in production is unquestionably an impor-
tant and viable part of the Pacific Northwest region's economy. How-
ever, several of the proposed future developments in the Columbia
River Basin have come under criticism, Much of the proposed develop-
ment would require enormous inputs of water, energy, and chemical
fertilizer, According to soine experts, if the marketplace were free to
work, the high cost of these inputs would likely have an adverse effect
on the profitability of most new irrigated farming ventures, Because
federal funding will underwrite these large-scale water projects, some
researchers have argued that the real cost of the water input will be sub-
sidized by the taxpayer and only a small fraction of the true cost will
actually be charged to the user.

Irrigation withdrawals also affect total river flow, particularly in
low-flow years. If the increase in irrigation reaches the upper projected
level of 4 million acres, annual stream flow in the Columbia drainage
would be reduced approximately 10.8 million acre-feet, This repre-
sents approximately 6 percent of the flow at The Dalles in an average
water year, but more than 10 percent in low-flow years like 1973 and
1977, These figures represent net reductions, During soine periods of
the years, the reduction could be even more severe. Reductions of this
magnitude would adversely affect such instream uses as anadromous
and resident fish, wildlife, navigation, and recreation, as well as hydro-
power generation.

Agricultural runoff may also affect water quality since it often car-
ries eroded soil particles, herbicides, pesticides, and chemical fertilizer
compounds, all of which may affect fish and wildlife habitat and recre-
ational and municipal uses of the water.

Fisheries

Increased use of the Columbia's water has had the most drastic im-
pact on one of the river's most prized resources � its fisheries. Anadro-
mous fish of the Columbia River have a unique life cycle which has
been severely threatened in modern times by other uses of the river.
After spawning or being artificially produced in fresh water, the fish
migrate down the river system to the ocean where they mature, only to
return to their freshwater spawning grounds several years later to re-
produce. The Columbia/Snake River system was once one of the most
productive salmon and steelhead areas in the world. In 1883 a record
catch of 43 million pounds of Chinook salmon occurred, Since that
time, the catch has fierlined dramatically in the Columbia River proper
to an annual average catch of about 5 million pounds for all salmon
species. It has been estimated that over 44 million adult salmon were
lost between 1960-1980 at an estimated cost of $6.5 billion. The princi-



pal cause of this loss has been the erection of dams along the Columbia.
Other factors such as overfishing, poor land management practices,
stream pollution, and water demand for irrigation have also played a
role in this loss.

Initial depletion was the result of commercial overfishing in the
early 1900s. Later on, high dams � namely the Grand Coulee and Hells
Canyon � were built without fish ladders, thus cutting off about one-
half of the spawning habitat of anadromous fish, Dams have also
slowed the flow of the river, in essence creating a series of lakes behind
the dams. This reduced flow increases the downstream migration time
for young fish and lessens their chances of survival since they are on a
limited time schedule to reach the ocean. Passage through the dams is
another serious problem. In fact, 5 to 15 percent of the downstream mi-
grants have been lost passing through turbines at each dam. With up to
eight dams to contend with, some downstream runs have experienced a
90 percent loss in low-flow years. Furthermore, fish delayed by the
dams and fish ladders during upriver migration may not reach the
spawning area in time for successful spawning. Predators are also a
constant problem.

Efforts are now underway to protect and improve this resource, In
November 1982, the Pacific Northwest Power Council recommended
the implementation of several technical and institutional changes that
would restore the annual run of anadromous fish by more than 1 mil-
lion  about 5 to 6 times the runs of several upriver species that are now
approaching extinction!.

Restoration of anadromous fish does not come without costs. It is
estimated that over the next 20 years, these costs could escalate to $500
million, In turn, ratepayers could see electricity costs increase from $2-
10 a month to pay for these changes. A significant portion of this cost
will come from loss of some 550 megawatts of hydroelectric generating
capacity on the river, which represents about 3 percent of the Pacific
Northwest's power needs,

Navigation

Commercial navigation on the Columbia and Snake is another in-
stream use of considerable economic importance. River-based com-
merce both influences and is influenced by other major river uses. As
competition over allocation and management of water becomes more
acute, navigation interests are being drawn into the conflict,

Commercial navigation on the Columbia dates back to the 19th
century when sternwheelers moved goods and people along the water-
course. By the late 1850s, steamboats dominated travel on the Colum-
bia. In fact, they were often the only means of communication for early
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settlements. Steamboats also provided a livelihood for many settlers.
Since the steamboats burned up to 4 cords of wood an hour, cutting
cordwood became the main source of income for many. In the Colum-
bia River Gorge area, wood was carried to the river by flumes, with
scows sailing much of this wood up to The Dalles.

Steamboat traffic transformed the Columbia River into a busy com-
mercial highway; however, even these powerful sternwheelers could
not ascend the falls and rapids of the Gorge. The federal government
authorized construction of two locks to circumvent these rapids. In No-
vember 1896, Cascade Locks was completed, which bypassed the Great
Cascades of the Columbia; and in 1915, a series of five locks, 8 miles
long, bypassed the Long Narrows and Celilo Falls. However, by this
time, because of competition from the railroads, river travel had nearly
vanished. River traffic would not have a resurgence until major dams
with locks were built on the Columbia during the 1930s.

With the completion of the four mainstem dams on the lower
Snake River, a modern inland water transportation system consisting of
eight locks now allows commercial vessels to travel as far east as Lewis-
ton, Idaho, some 465 miles from the Pacific. This corridor, averaging a
minimuin of 14 feet, is one of the deepest navigation systems in the
United States, Barges with a capacity of more than 3,000 tons can be
accommodated on the river, compared to a 1,500-ton capacity on the
Mississippi system, Historically, shipments have consisted of bulk
commodities, which have high volume but low value, These include
agricultural commodities, wood and paper products, fertilizers and
chemicals, and petroleum products. Ports now receive agricultural
shipments for downriver export from as far east as Nebraska and the
Dakotas, extending the Columbia's economic reach more than halfway
across the continent.

One remaining constraint in this system is the Bonneville Locks.
Constructed in the 1930s, they constitute a bottleneck on the system,
with barge traffic often backed up and delayed. A new enlarged lock
has been proposed that would make all locks on the Columbia uniform
in size {85 feet by 675 feet!. Proponents claim that the new lock is the
key to the Northwest in its quest to be a major exporter of agricultural
products. Efforts to secure funding for this new lock remain trapped in
Congress.

As indicated, potential conflicts exist between navigation and
other river uses. In low-flow periods, water required to operate locks
reduces power generation. On the other hand, use of the dams for peak
load generation and the resulting water fluctuations could endanger
navigation. To complicate the situation still further, decisions made
about navigation could have direct impacts on the agricultural and rec-



reational sectors of the economy, Dredging and related activities of
commercial use often compromise water quality standards, thus creat-
ing a most complex set of relationships,

On the lower Columbia below the dams, commercial navigation is
more diverse and less dependent on management programs on the mid
and upper reaches of' the river. The Corps of Engineers maintains a 40-
foot navigation channel between the mouth of the river and Portland/
Vancouver, 105 nautical miles upriver. Ports on the Columbia, domi-
nated by the Port of Portland, actively participate in world trade, bring-
ing the benefits of this economic activity to the entire Columbia region.
Authorization to deepen the river's entrance to 55 feet was approved by
Congress in 1984 and will allow vessels to utilize fully the 40-foot navi-
gation channel to Portland and Vancouver.

Maintenance of the entrance channel requires the Corps of Engi-
neers to remove more than 2 million cubic yards of bottom material
from the river's mouth each year. The Corps continues to explore op-
tions to make the lower Columbia "self-scrubbing." However, until ap-
propriate technologies are developed and the threat of future eruptions
by Mt. St. Helens subsides, dredging will continue.

Recreation

One of the most economically and socially important, yet often not
considered, uses of the Columbia's water is for recreation. Water-re-
lated recreation, such as fishing, power boating, sailing, swimming, and
water skiing on the Columbia, is a Northwest tradition and contributes
much to the region's economy, In fact, tourism is the Northwest's
fourth largest industry, Many millions of dollars are generated in the
region's economy through retail sales, equipment wholesaling and
manufacturing, and support/service enterprises, While not all of the re-
gion's tourism and recreation depend on the Columbia and the Snake,
the river system accounts for a significant and growing share.

Much of the attraction in terms of recreation depends on continued
access to a clean and safe natural environment, Managing hydroelectric
dams to meet peak loads, as discussed earlier, could seriously limit and
perhaps even preclude this access. Under such a management scheme,
reservoir levels fluctuate rapidly in response to peak generation needs.
At Grand Coulee, for example, peaking could result in a very rapid 23-
36-foot fluctuation in the river level below the dam twice a day. These
rapid reservoir fluctuations, combined with increased irrigation draw-
downs, accompanying low stream flow, and water quality problems
during the summer, would isolate boat ramps and docks, create diffi-
cult and perhaps dangerous access to the shoreline, and produce
aesthetically unattractive settings. The implications for recreation are
clear.
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Municipal and Industrial Uses and Pollution Abatement

Although neither glamorous nor well known, use of the river to
meet municipal and industrial requirements remains an important con-
sideration for resource planners. In addition to supplying drinking wa-
ter, municipal, industrial, and agricultural waste disposal is also im-
portant. Historically, we have used our waterways to dilute and
assimilate the chemical, biological, and thermal byproducts that are
generated by our modern society, We will continue to use our water-
ways for this purpose. Agencies such the Environmental Protection
Agency ensure that we do not overuse and abuse the Columbia River.
Overuse in this area could well result in regional water pollution prob-
lems affecting severely the other commercial and aesthetic uses of the
river.

Historically, withdrawal of water from the river has involved rela-
tively minor quantities in rural areas, Given that any withdrawal re-
duces the natural flushing of the river, concern has centered on reten-
tion of high water quality standards for municipal drinking water and
waste treatment disposal,

The development of the hydrothermal plan to meet the region's
projected electricity demand added a new pressure on the river. The
cooling of nuclear plants located near rivers impacts the Columbia in
two ways: cooling towers require the diversion of fresh water; this wa-
ter is then heated in order to cool the reactor. This heated water is sub-
sequently returned to the river and the thermal plume is dissipated as it
flows downstream.

The complexity of problems arising from the region's vulnerability
to low-water conditions is clearly illustrated by the problems presented
by potential thermal pollution, In low-water years, events occur simul-
taneously. First, reduced river flows decrease the amount of water
available for hydroelectric generation. Second, reduced flows require
careful management of existing water reserves to meet fish flows man-
dated by the water budget and navigation requirements. Third, electric-
ity demand requires that thermal plant operation is raised to meet the
power deficit, increasing the thermal plume in the river, Because flows
are restricted and the mass of water available to absorb the plume is
smaller, the impact of the plume is increased, in turn raising demand
for additional flows to meet water quality standards.

The situation approaches a zero-sum garne. The question that will
be resolved during the middle of the next drought is which river uses
will not be fully satished because of inadequate water.
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Political Complexities and Citizen Responsibility

As indicated, management of the Columbia River is complicated
and highly complex. The Columbia Basin includes parts of seven
states, plus the Canadian province of British Columbia. Some tributar-
ies of the system cross the international border three times before enter-
ing the Pacific Ocean. Management authority for power generation,
flood control, commerce, and other use is fragmented among local,
state, regional, federal, and international agencies. Dozens of specific
interest groups, as well as local, regional, and national committees, are
also involved in some aspect of Columbia Basin policy. Because of the
complexity and variety of institutions and interests involved, what has
evolved over time is a piecemeal, fragmented approach toward the
management of the waters of the Columbia River Basin.

It is urgent that something be done. The Columbia River is no
longer resilient and inexhaustible. It has clearly begun to show its
vulnerability to overuse and to inadequate, uncoordinated, and incon-
sistent management. The hydrological record tells us that the region ex-
periences a drought on the average of one every few years. The last low-
water years were the 1976-1977 experience. Few of the institutional
memories remain in place from that drought. Old institutions, such as
the Pacific Northwest Basin Commission, no longer exist. New organi-
zations, such as the Northwest Power Council, have come into being,
Equally important, the demands on the river continue to increase,

This discussion has shown that the river has been extensively de-
veloped for some uses with little or no regard for other uses. Future
demands will intensify the debate over how these resources are uti-
lized.

Over the next few years, the region will be faced with vital public
policy choices about how, where, and under what conditions the water
resources should be used. It will be a difficult time of decision and a

question of balancing the competing needs of diverse uses. These deci-
sions will have implications for generations to come. In this decision-
making process, each citizen has a role to play. By becoming aware and
understanding the issues and conflicts, we have an opportunity to
voice our concerns so that rational decisions regarding the Columbia
River will be made. By getting involved, we can help to ensure that the
waters of the Columbia system are allocated in the future to allow a
compatible mix of resource use for the benefit and enjoyment of all.
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Who Runs the River

Charles F. Broches

This panel was given the task of providing a general familiarity
with the central themes associated with managing the Columbia River.
While not exhaustive, they summarize some of the central factors that
serve to enhance either cooperation or conflict over how the region's
most important water resource is utilized.

In the first paper, Philip Wandschneider presents seven principles
for effective cooperative management of the Columbia River. Key
among these is the recognition that the river serves a multitude of uses,
and successful managers must acknowledge and cater to this pluralistic
environment,

From Wandschneider's general principles, Edward Sheets, Execu-
tive Director of the Northwest Power Planning Council, focuses his at-
tention on the roles and responsibilities of the newest actor to enter the
political environment of river management. Given that the Power
Council is primarily a planning body, it is only natural that many peo-
ple look toward it to balance the demands of agricultural, fish and wild-
life, hydropower, navigation, and recreational claims. However broad
this concern is, the Power Council, Sheets explains, recognizes that its
charter is narrower than this broad function, and that carrying out its
mandate requires the cooperation of the various consumers of the Co-
lumbia's water.

The Columbia is not strictly a concern of American politics and
public policy. As Neil Swainson points out in his paper, rational and
effective management requires that Canada and the United States coop-
erate as coequal users of the river. Canada and the United States have
structured the operation of the river through constraints contained in
the Boundary Water Treaty of 1901 and the Columbia River Treaty of
1964. The Columbia River Treaty established a formula through which
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the U.S. received substantial benefits from the Canadian portion of the
river in exchange for $254.4 million in prepaid American funds. Can-
ada is entitled to begin reclaiming its share of these benefits between
1997 and 2003, How Canada chooses to use its share of these benefits
will have a substantial impact on what takes place south of the Canada-
United States border.
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Seven Principles of River Management
Philip R, Wandschneider
Assistant Professor of Agricultural
Economics
Washington State University

Providing an overview of the complicated management structure
of the Columbia River in a few pages is indeed a difficult task, There are
so many agents, with so many different responsibilities, that it would
be impossible to introduce them all adequately. What I will try to do is
provide an outline to which much of the more detailed discussions to
come can be oriented. I will do this by suggesting a series of principles
that capture the essence of the Columbia River management and con-
trol system.

Principle No. 1: Pluralistic Control

The first principle is that Columbia River management is pluralis-
tic. No single human agency exercises control over the levers on the
dams, reservoirs, canals, and drains by which we attempt to domesti-
cate the Columbia River, No agency is dominant; indeed no agency can
even independently affect the river. Instead each agency is bound in a
web of institutional, hydrological, and economic relationships. Each
agency is constrained by the decisions of others, and in turn, limits the
choice of others.

Of course not all agencies have the same weight in this web. Agen-
cies such as the Corps of Engineers, the Northwest Power Planning
Council, the state water agencies, the Bureau of Reclamation, and the
Bonneville Power Administration  BPA! speak with rather more au-
thority than a small ditch company, a rural electric coop, or a chapter of
Trout Unlimited. But even these more significant agencies are greatly
circumscribed in what they can and cannot do.

For example, consider the BPA. First, its activities are restricted by
the congressional legislation by which it is chartered. It cannot own
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power plants. Its rate-making is subject to certain mandated goals and
practices and to public review and Federal Energy Regulatory Commis-
sion  FERC! approval. Congressional committees review its budget.
Power sales outside the region are restricted, Power resource acquisi-
tion and some other activities must be guided by the plans constructed
by the Northwest Power Planning Council. Additionally, BPA has vari-
ous contractual and informal obligations with the Corps, the Bureau,
and others in the electrical industry. It also has obligations under the
Columbia River Treaty with Canada. And finally, BPA must meet its
legal and commercial commitments to the various utilities that consti-
tute its market, In short, though BPA is powerful in the Northwest, its
choices are greatly circumscribed by numerous commitments and re-
strictions that bind it to the actions of others,

Principle No. 2: Institutional Framework

The principle of pluralistic management is basic. Many of the other
principles specify haw this pluralism is structured to avoid anarchy,
For instance, the second principle is that the various organizations and
agencies that manage the Columbia River make their decisions within a
legal and institutional framework, This framework specifies the relative
authority and responsibility of each agency, and the legal relationships
between the agencies. Several of the most important elements of this
framework will be briefly described,

One basic element is state law, particularly the state water codes.
Most water users must apply for and receive state permits for their in-
tended water use. Historically, the state served mainly as a referee and
enforcer of rights that were self-created by the act of applying water to
beneficial use. The states are becoming more active managers of their
water resources. In particular, states have begun to draft water use
plans to guide allocation, and water regulations to protect and control
instream water uses.

Besides writing the basic water law, states also create other laws
that guide water use and agencies that share in river management.
These include the various water and irrigation districts, state agencies
governing water, environmental and energy affairs, and fish and wild-
life regulations and agencies,

The federal government has superior constitutional authority, but
a more piecemeal approach to water use than the states. There is no
uniform federal water code. One can, however, identify three loose
bodies of federal water law. The first body of federal water law charters
the various water development and management agencies. The Corps
of Engineers, the Bureau of Reclamation, the Bonneville Power Admin-
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istration, the Federal Energy Regulatory Commission, and federal fish
and wildlife agencies play significant roles in Columbia River manage-
ment. Another agency, the Northwest Power Planning Council, is a
joint federal-state agency, but looks to federal law for its basic author-
ity.

For the most part, the basic responsibilities of these federal agen-
cies are well known. The Corps and Bureau build and operate water
development projects, The BPA markets power from the Federal Co-
lumbia River Power System  FCRPS! and serves as required power
broker. The Power Council is a new agency, charged with oversight of
new power acquisition by the BPA and with direction of certain fish
and wildlife mitigation efforts. The FERC exercises the federal control
over nonfederal public utilities, which inust operate under FERC li-
censes.

Besides chartering these agencies, the other two bodies of federal
water law l! authorize and finance specific water projects  e.g� the Co-
lumbia Basin Project!, and 2! govern certain water uses, especially en-
vironmental and recreational uses, Examples of the latter include the
Endangered Species Act, the act creating the Wild and Scenic River
Systems, and the National Environmental Policy Act, which, among
other things, mandates preparation of Environmental Impact Studies
 EIS!,

The division between federal and state water law can be loosely
related to the division between instream and consumptive water uses.
federal law tends to focus on hydropower, navigation, recreational,
flood control, and environmental issues, although the Bureau's consid-
erable role in irrigation cannot be overlooked. State law tends to guide
irrigation and other consumptive uses, though recent efforts to regulate
instream efforts should be noted,

Elements of the institutional framework besides state and federal
law include: 1! the international treaty with Canada, 2! the various Na-
tive American treaties, and 3! numerous private contracts and volun-
tary associations that band together various subsets of organizations
concerned with river management, The Columbia Treaty was discussed
by Professor Swainson. The Native American treaties have had increas-
ing impact on management with regard to fishery habitat. Currently the
9th Circuit Court is debating the extent to which state and federal agen-
cies will need to consider the impact of their yvater-related decisions on
the Native American fishery habitat. The private contracts and volun-
tary associations are publicly less visible but perhaps more significant
influences on river management. A notable example is the Northwest
Coordination Agreement specifying some utility practices. For in-

27



stance, it is partly responsible for institutionalizing the critical water
year approach to streamflow management.

Principle No. 3: Vser Cluster and Management Policy

The third management principle is that policy tends to be made
within groups or clusters of organizations focused on particular uses of
the river. Consider four important policies that shape river manage-
ment: 1! the Hydrothermal Power Program LHTPP!, 2] critical year
water planning, 3! the completion of the Columbia Basin Project, and
4! fish flow/water budget policy, The hydrothermal power program and
critical year water planning both are examples of policies essentially
constructed within the energy cluster. The utilities, operating within
organizations such as the Pacific Northwest Conference Committee,
hammer out such policies themselves. The HTPP affects water manage-
ment because it contemplates using hydropower for peak loads to com-
plement thermal resources for base loads. The critical water year ap-
proach to planning sets policy about seasonal reservoir drawdowns. In
counterpoint to these energy cluster decisions, the completion of the
Columbia Basin Project is now being debated largely within the bound-
aries of the irrigation cluster; the Bureau of Reclamation, the private
irrigation industry, and state water agencies.

In recent years, there has been a tendency to open up decision-
inaking to groups who are outside the specific use clusters, but none-
theless affected by the decision. For example, discussion of the Colum-
bia Basin Project has expanded to include some of the general citizenry
because of the potential impact of the project on state taxes and elec-
tricity rates, The best example of the decreasing rigidity of the clusters
can be found in the fish flow/water budget policy, however, Here the
fishery and energy clusters have entered a dialogue to work out a policy
that clearly affects both water uses,

Principle No. 4: Three-Phase Operational Decision-
making

The fourth principle guiding Columbia River management is the
three-phase process by which operational decisions are made. The de-
cisions that determine how the natural streamflow is altered to become

the regulated streamflow can be thought of as occurring in three phases,
although they take place simultaneously not sequentially. However,
there is a hierarchy in terms of management. The first phase is the with-
drawal of water by consumptive users. By and large, decisions to divert
water are made independently by thousands of irrigating units, al-
though they are shaped by state and federal water agricultural and irri-
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gation policies. The water remaining in or returning to the river is next
managed for non-hydropower, instream purposes. Management in this
phase is extremely pluralistic. State instream regulators and federal en-
vironmental laws are involved, Native American treaty rights are in-
volved. But largely these management decisions are made by the proj-
ect owners under the constraint of the various laws, regulations, and
obligations that bind them, Two agencies have authority beyond their
own projects, however. The Corps has responsibility for flood control
and navigation at all water control facilities, and the Water Budget Cen-
ter has authority to modify general streamflows. Moreover, manage-
ment at this phase is characterized by a great deal of formal and infor-
mal communication between project owners and other groups  e.g.,
fishery agencies! that have access to the owners.

The third phase comprises streamflow management for maximum
hydropower production given water withdrawals and the constraints
set for non-hydropower instream uses. Management for hydropower is
done through a combination of individual utilities managing the proj-
ects they own rights in, and the industry, acting as a whole, establish-
ing an overall set of plans and procedures, The goal is to coordinate
operations to achieve some of the efficiencies that would obtain if a sin-
gle utility managed the river. The unified management plan centers
around reservoir drawdown rules designed to assure power deliveries
in the event of a recurrence of worst case or critical water flows.

Of the utilities, the largest is the Federal Columbia River Power
System. The FCRPS includes BPA as marketer and scheduler of power,
and the Corps and Bureau as project owners and power producers. The
BPA, in consultation with the project owners, has the central role in
determining power scheduling for the federal projects.

Principle No. 5: Making It Work

The fifth principle of Columbia River management is that the myr-
iad of organizations that share in the management of the Columbia
River are glued together by numerous contracts, voluntary agreements,
coordinating committees, associations, and constant formal and infor-
mal communication. Given the economic and hydrological interdepen-
dence of the Columbia River, it is hard to understand how the plural-
ism of the river management does not break down into inefficient and
contentious anarchy. The secret is in these agreements and communi-
cations, Examples include the Water Management Group, the Coordi-
nation Agreement, the Committee on Fishery Operations, and the Co-
lumbia Basin Teletype Circuit  a communication system!.

29



Principle No. 6: People Left Out

The sixth principle of Columbia River inanagement is that the pro-
cess of decision-making in clusters and the system of formal and infor-
mal agreements that coordinates actions and institutionalized policies
can incan some parties may be left out of decisions that affect them. For
instance, energy and fishery interests will have little to say about
whether or not approval is given for completion of the Columbia Basin
Project; yet water withdrawals will affect the streamflows they now
use, A second example is the Hydrothermal Power Program, a policy
conceived by the energy industry, but having potential impacts on, for
instance, recreational and navigational users of the river due to the re-
quirements for large fluctuations in streamflows, Another example is
that, for years, fishery interests had little input into the operational de-
cisions governing streamflows, even though streamflows have signifi-
cant impacts on migration survival rates. The voluntary fish flow pro-
gram and its successor, the Water Budget, have changed the rules so
that fishery interests now have some input into streainflow decisions,

An important aspect of this principle of exclusion is that some-
times rules and laws exclude parties who recognize that their interests
are at stake, and try to get in, At other times, standard procedures sim-
ply bypass some parties who either reinain ignorant or know about, but
are indifferent to, the issue under consideration.

Principle No. 7: Change

The seventh principle of Columbia River inanagement is that the
one constant is that the system is in a continual state of flux, Changes in
economic conditions, in social values, and in hydrological conditions
induce changes in institutions. For example, the Power Council is the
result of changes in economic conditions  perceived impending power
shortages] in the energy industry and changes in the political clout of
fishery interests. The Coordination Agreement and associated docu-
ments followed from political and economic factors in the negotiations
with Canada over the treaty, especially from recognition of the econom-
ies of unified river management with the vastly increased storage ca-
pacity of the Canadian projects,

Two areas that are currently in transition concern fishery versus
hydropower and hydropower versus irrigation uses of the river,
Changes regarding fishery-hydropower issues are being sorted out in
the implementation of the regional Power Act and the Power Planning
Council's Fish and Wildlife Program and in the continuing court battles
over treaty fishing rights. Certainly these issues are still in transition.
Concerning hydropower-irrigation, the issue is the degree to which hy-
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dropower losses must be considered in making irrigation development
decisions. Recently, the Idaho Supreme Court ruled that the Idaho
Power Company had water rights to streamflows  at Swan Falls! hold-
ing equal legal status to consumptive water rights. The automatic su-
bordination of hydropower uses to diversions for irrigation is no longer
tenable, at least in Idaho. The degree of consideration the proposed
completion of the Columbia Basin Project will need to give hydropower
losses is now under debate.

Conclusions

I have presented seven fundamental principles that I believe cap-
ture the inajor features of the extremely complicated structure of rnan-
agement institutions controlling the Columbia River, The necessarily
simplified picture that results will be richly amplified in the other pre-
sentations of this proceedings.



Roles and Responsibilities of the
Northwest Power Planning Council

Edward Sheets
Executive Director
Northwest Power Planning Council

I appreciate very much this opportunity to discuss issues that have
been in the forefront of this region's history and will dominate its fu-
ture. In substantial measure, the Columbia River has unified a region in
which variety seems the only denominator. The river is more than a
powerful syinbol. It is the lifeblood of the Pacific Northwest. Our econ-
omy and way of life would be vastly different without it.

As the Columbia winds its 1,200 mile course to the sea, it cuts
across numerous jurisidictions and is inet by heavy human demands�
including hydropower, agricultural, recreational, navigation, and fish
and wildlife claims. The tensions produced by these circumstances are
nowhere more dramatic than in the effort to accommodate the region's
energy needs while restoring Columbia River fish and wildlife.

In 1980, Congress recognized the difficulty of this task when it
adopted the Northwest Power Act. The focus of the Act was developed
principally in response to the region's electrical energy crisis, For that
reason, many of the Act's most detailed provisions concern the de-
velopment of the twenty-year energy plan. The legislation created the
Northwest Power Planning Council and placed it squarely in the center
of the region's fish versus power dilemma, The Council was explicitly
charged with the duty to ensure a balance between power and fish and
wildlife concerns � largely because the fish and wildlife agencies and
the tribes felt strongly about the issue and persuaded Congress of its
importance. Representative John Dingell championed the fish and
wildlife provisions and worked closely with members of the Pacific
Northwest delegation to ensure their adoption.

The Act structured the Council as an interstate compact � com-
posed of two members appointed by each of the governors of the four
Northwest states, In this way, Congress announced a clear intention
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that the states should play a central role in development of the region's
planning priorities.

Congress specified a long list of ambitious goals and duties for the
new Council:

1. The Council must assure the region an adequate, efficient, eco-
nomical, and reliable power supply.

2. The Council must provide protection for Columbia River Basin
fish and wildlife, including spawning and rearing habitat. Special at-
tention is to be paid to the anadromous salmon and steelhead resources
so central to the region's social and economic well-being, The adopted
language of the Act is instructive. The Act requires that the Bonneville
Administrator use his legal authorities and the Bonneville fund to pro-
tect'; mitigate, and enhance fish and wildlife to the extent they were ad-
versely affected by hydroelectric projects in the basin. In addition,
agencies operating or regulating hydroelectric facilities must take the
Council's Columbia River Basin Fish and Wildlife Program into ac-
count to the fullest extent practicable at each relevant stage of the agen-
cies' decision-making processes. The point of the requirement is to en-
sure that fish and wildlife are provided equitable treatment with the
other values for which the hydro system is operated. The authors of the
Act clearly intended that fish and wildlife needs should be placed on a
par with the use of the river for electricity generation,

According to a recent Ninth Circuit Court of Appeals decision, the
language of the Act contains both substantive and procedural obliga-
tions for Bonneville Power Administration, which has the authority to
acquire and market power, and for the Corps of Engineers, Bureau of
Reclamation, and Federal Energy Regulatory Commission, which li-
cense and operate hydroelectric projects in the basin.

3. The Council must balance these sometimes competing goals
without overriding the proper authority of state and local governments,
tribes, water management agencies, electric utilities, and others.

4. The Council must ensure widespread public involvement in de-
veloping its policies.

5. The Council is not given the authority to alter or grant any water
rights or affect treaty rights,

It is a tall order. The Council entered on its new duties as only one
of the many actors having authority and decision-making status with
respect to Columbia River water. In the past, many decisions on uses of
the river were made without opportunities for sustained public in-
volvement. The Council was put into the position of being a new ref-
eree for some long-festering disputes. Its obligations under the North-
west Power Act made clear the need to build the proper consensus and
identify a balance for future resource use.
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One of the most difficult tasks confronting the Council was the
need to assist juvenile anadromous fish in their effort to reach the ocean,
Before the Columbia River was dammed, the migrating smolts were
swept rapidly to sea by the high spring runoffs. How'ever, construction of
the dams dramatically altered the river flows. In fact, the river became a
virtual string of lakes, Water was now being stored during the spring and
the cross-section area of the river was increased, The result was that fish
passage was being delayed substantially. This subjected the juveniles to
increased predation, disease, and other adverse effects. In short, the
slower travel time resulted in fewer fish reaching the ocean.

As the Council grappled with this problem, it became clear that
there was more than a biological problem at stake. There existed an
institutional difficulty as well. The fish and wildlife agencies and tribes
had very little influence over decisions affecting river management.
They lacked experience in this area and they had virtually no money to
devote to the complicated task.

The agencies recommended that the Council impose a monthly
sliding scale minimum flow requirement year-round at The Dalles and
Priest Rapids dams. The tribes urged that the Council provide optimum
flows to insure maximum smolt survival at each hydroelectric project in
the basin, The tribes were concerned that the agency approach would not
provide sufficient survival levels and would not enhance their long-
undermined treaty fishing rights.

Both the agencies and tribes were in agreement that they needed
funding in order to coordinate effectively with power operations on the
river. Only with adequate funding could they obtain the needed skills to
become genuine partners in the power system decisions that have such
substantial impacts on the fishery resource.

The Council consulted with all parties and decided to address both
the flow and institutional problems. It concluded that increased flows
were needed in both the Columbia and Snake river systems at Priest
Rapids and Lower Granite dams during the spring of the year. It appeared
that flows for the remainder of the year were adequate. To ensure that
increased flows were provided when actually needed � in order to max-
imize effectiveness and minimize power system impacts � the Council
developed the unique concept of the Water Budget.

The Water Budget allows the fish and wildlife agencies and the
tribes to shape river flows during the critical migration period � April 15
to June 15. According to the Council's fish and wildlife program, a Water
Budget manager is funded by Bonneville for the agencies and tribes. The
managers work with the Corps of Engineers and other entities to ensure
that flows are adequate for expeditious juvenile migration,

The total size of the budget is 78 kcfs-months or some 4.64 Maf, In
the unlikely event of a very dry year � one in which Water Budget flows
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would essentially evacuate the reservoirs or harm firm non-power ac-
tivities � the Council program provides for immediate consultations
with the Corps and Water Budget managers in order to find an acceptable
solution. The power system doesn't automatically have first call on the
water.

The Council program leaves many details to be worked out between
the operators of the dams and the fish and wildlife managers and the
agencies, But it does specify the priorities for competing uses of the
system: firm power to meet firm loads, Water Budget, reservoir refill, and
secondary energy generation. And of course the Water Budget is not free.
Recent estimates put the price tag at some $58 million per year in an
average water year.

Well, how is it working? The Water Budget has been tested for two
successive years now. Although, as with any new change of this magni-
tude, there are some important issues still to be resolved, the experience
has been surprisingly successful. Coordination between the Water
Budget managers and the Corps has developed reasonably well; essential
flows have been provided in nearly all cases; BPA-funded research on the
effects of the Water Budget is proceeding; and a dispute resolution
procedure is in place. Recently, a number of agencies authored a Memo-
randum of Understanding that will help resolve some of the outstanding
issues.

I believe that Water Budget implementation shows that the complex
system of Columbia River water allocation can adjust to new realities and
legal obligations. It is never easy, and there is much more work to be
done, but the task is under way and we can be reasonably optimistic that
next spring's first year of forrnal Water Budget operation will be a good
one.

If the Water Budget is a fair example of the difficulties associated
with changing the historical practices on the river, it is clear that the task
is complicated and requires painstaking consensus building. But making
the decision in a publicly accountable way that gives all the affected
interests an opportunity to have their seat at the table will improve the
chances for success.

The Council is committed to carrying out the mandate of Congress
to protect and restore fish runs that have been damaged by the hydro-
electric system. We will continue to work with all of the parties that are
involved in the Columbia River system. Working together, we can, I feel
confident, successfully rebuild the important salmon and steelhead
resources of the Columbia River Basin,
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The Impact of Canada on Management
of the Columbia River

Neil A. Swainson
Professor of Political Science
University of Victoria

Those of you familiar with latter-day political science and econom-
ics will be well aware of the manner in which those provocative col-
leagues of ours, the public choice theorists, have sensitized us to the
fact that institutional complexity and jurisdictional overlaps need not
be equated with decision-making pathology. My first observation
 albeit one I shall leave to others to follow up on! is that the system we
are about to probe, while extraordinarily complicated, is by no means
insensitive or irrational. The making, re-making, and implementing of
public policy within it have had difficulties, but the system has not
been estopped, and continues to display a good deal of logic and flexi-
bility. The following remarks will be restricted, as my title suggests, to
one aspect of this system only � the legal/institutional frameworks ap-
plied first to the Canadian portion of the Columbia Basin, and then to
the management of the entire watershed from an international perspec-
tive.

As many of you know, Canada's national government has jurisdic-
tion over the "Canadian Columbia" via its navigation and shipping,
fisheries, and Indian Affairs powers. None of these really, however, has
had a major bearing on its approach to this area since 1945. It does have
a jursidictional competence to license works in the Canadian wat-
ershed that might affect rights across the border, and it has a monopoly
in Canada also of the right to negotiate, sign, and ratify treaties. Unlike
your federal government, however, it has no automatic power to imple-
ment such agreements if the subject matter of them falls within provin-
cial jurisdiction. As the Canadian Columbia's water is essentially sub-
ject to provincial regulation  and proprietary rights!, the involvement
with this watershed of the Canadian federal government, its Inland Wa-
ters Directorate I'in its Department of the Environment!, and its Depart-
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ment of External Affairs in recent years has been a comparatively mod-
est one,

We do not have time today to trace the varying institutional re-
sources upon which the British Columbia cabinet has relied in the last
half century for help with its water management responsibility. All that
we need note here is that its Ministry of the Environment now adminis-
ters its Water Act, licenses and supervises users of water, and conducts
extensive hydraulic studies. Concurrently, this cabinet receives advice
on energy matters from a Ministry of Energy, Mines and Petroleum Re-
sources, plus reports on the merits of all proposed new utility projects
from the province's Public Utilities Commission. This last-mentioned
regulatory authority also has jurisdiction over utility rates, Final deci-
sions on the projects themselves, however, are made at Cabinet level. It
is also pertinent to recall that there are four power producers in the
Canadian watershed, the most important of which are the West Koo-
tenay Power and Light Company, its parent Cominco Ltd., and, much
the largest, the provincially owned B,C, Hydro and Power Authority�
with cabinet member representation on its board.

It is fair to say that the two Canadian governments that share re-
sponsibility for the upper Columbia Basin face a conflicting mix of
claims to use its water for consumption, some irrigation, power genera-
tion, flood control, navigation, fishery, other recreational and general
environmental protection purposes. These claims are advanced by in-
dividuals, groups of individuals  incorporated and otherwise!, and by
local governments, in a political culture that now provides its own ver-
sion of participative democracy. Major project proposals now educe in
my country, as in yours, extended public hearings. Not unreasonably,
then, one can characterize our decision-making environment apropos
of water use decision-making as pluralist � but modestly so, when com-
pared with yours. Interest groups interact with each other, the utilities,
and the Utilities Commission. Ultimately, however, at present the ma-
jor decisions concerning the use of Canadian Columbia River water ap-
pear to derive from the interaction of the chief users of it  including
Hydra! with the two provincial ministries already mentioned, and
then, in varying combinations, from their interactions when necessary
with the provincial cabinet � where, in our political system, ultimate
responsibility for synthesizing the range of competing values finally
rests.

It is important to remember that the management of the water in
the Canadian portion of the watershed, and the American portion also,
is subject to two important sets of constraints contained in the Bound-
ary Waters Treaty of 1901 and the Columbia River Treaty of 1961-64.
The Boundary Waters Treaty is relevant here primarily because the Co-
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lumbia and five of its tributaries  one, twice! are transboundary waters.
The constraints in fact under the BWT for long were minimal, as there
were no inainstream developments on the Columbia in Canada prior to
the Columbia treaty, and Article II of the BWT in any case left upstream
riparians great freedom of action � subject only to claims for damages
suffered downstream across the border. The BST's Article IV was a dif-
ferent matter, however, as it required the International Joint Commis-
sion � which it in effect created � to license works below the boundary
on transboundary rivers, if these were to affect the natural level of wa-
ters across the boundary. The! JC has issued a number of Article IV or-
ders since the first in 1928 permitted the reclamation of lands near
Creston, B.C., including the 1938 order allowing for the raising of Koo-
tenay Lake, together with the creation of the International Kootenay
Lake Board of Control, and the 1954 order permitting the Waneta Proj-
ect.  The recent agreement to allow a 15-foot raising of the Seven Mile
Reservoir would normally have required IJC licensing, but I understand
that this has been incorporated in a treaty as part of the "Skagit River
package. "!

The IJC was also involved in its investigation and reporting role
 under the BWT's Article IX! with the long analytic run-down to the
Columbia River Treaty, but for reasons that we cannot pursue here, it
really passed off the scene insofar as the drafting of that agreement was
concerned, once the forrnal negotiation of it began in September 1960.
This treaty, of course, signed in January 1961 and proclaimed in Sep-
tember 1964, established an elaborate set of agreed-upon rules and con-
ditions governing the management of streamflows over its projected
sixty-year life. It is subject to cancellation thereafter on ten years' no-
tice. Perhaps a brief reminder of its basic provisions will be helpful.
Under it, Canada agreed to construct three projects, committing 15.5
million acre-feet of water to regulated storage and releases. The United
States was given an option to build Libby. Canada agreed to commit
8,45 million acre-feet of storage  largely at Arrow and Duncan Lake! to
flood control operation, under conditions specified in Annex A of the
treaty, and to meet additional calls for flood control operation if cir-
cumstances so warrant, Canada also agreed to operate the entire 15.5
million acre-feet under detailed operating plans specified in Annex A,
and prepared five years in advance, to achieve optimum power genera-
tion first downstream in the United States, and after Mica and /or other
Canadian facilities downstream are machined to achieve "... optimum
power generation at site in Canada and downstream in Canada and the
United States... including consideration of any agreed electrical coor-
dination between the two countries." The downstream power benefit
thus created  and calculated according to Annex B! was to be shared
equally. Canada's half of it was to be returnable to Canada, although
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provision was made for disposing of portions of it in the United States.

The same fifty-fifty sharing rule was applied to the downstream
flood control benefit, only in this case Canada's entitlement � one half
of the then present value of the flood damage prevented [$64.4 million
US! � was to be paid when the three Canadian treaty storages became
operational, The downstream flood control and power benefits derived
from Libby in Canada were not to be shared. On the other hand, Canada
undertook to acquire and prepare the Libby flowage area north of the
boundary, Canada was given the right to divert approximately 20, 75,
and 90 percent of the Kootenay's flow north into the Columbia's,
twenty, sixty, and eighty years after ratification. Libby, of course, was
constructed in this country after 1964, and the three Canadian treaty
storages were completed  in two cases ahead of schedule!, and have
been operated since in accord with the provisions of the treaty. In addi-
tion, Canada's power-generating capacity in the basin has been sub-
stantially increased with the completion of the Kootenay Canal, Seven
Mile, and Revelstoke projects.

The one characteristic of the Columbia treaty to which I wish to
direct your attention is its specificity, which was not the original goal of
some of its leading draftsmen, but became one in the context of a host of
strategic decisions evoked by the complex polycentric bargaining from
which the treaty emerged. This bargaining, furthermore, continued in
Canada for two years after the treaty was signed, enmeshed in a bitter
domestic Canadian debate over the merits of the treaty, and led ulti-
mately in 1963 to a treaty protocol that clarified some ambiguities in,
and made some modest changes to, the agreement, but that also had the
effect of heightening the specificity referred to. In addition, the protocol
paved the way for the sale of Canada's entitlement to the first thirty
years of the downstream power benefit � for $254.4 million  US] pre-
paid. Note that this sale ends in 1997, 1998, and 2003 � not now that far
away,

The Columbia River Treaty included several specific provisions for
its implementation, of which the most important was a requirement
that Canada and the United States nominate entities responsible for
this process. The chairman of B.C. Hydro, and the administrator of the
Bonneville Power Administration, together with the division engineers
of the Corps of Engineers, were so designated. These two entities estab-
lished internal working groups of their own, and in time created an
eight-member Columbia River Operating Committee, with equal nurn-
bers of technical personnel drawn from their staffs on each side of the
border. Furthermore, the treaty provides for a four-member Permanent
Engineering Board with membership nominated by the two countries'
governments, substantially to oversee the work of the entities, to keep
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records of Columbia and Kootenay flows, and to report annually to the
two national governments. Often now this body meets just once a year.
Its Canadian section is backed up by a federal-provincial coinmittee of
engineers,

Obviously, B.C. Hydro, with basic responsibility for building and
operating the Canadian treaty storage projects, has required strong sup-
port from the Government of B.C. It has got it. Nevertheless, in spite of
the earlier emphasis in these comments on the crucial role of the pro-
vincial cabinet, the fact remains that most of the new policy decisions
taken in B.C. since 1964 concerning the Columbia's regulation have
been handled by technical personnel. In a sense, the intermix of politi-
cal and technical effort that was such a characteristic of the twenty
years of effort prior to the ratification of the treaty, in Canada at least,
has4een superseded. Perhaps because the big decisions were taken ear-
lier, or because the Columbia's management in B.C.  and Canada! has
moved well down  if not right off the political agenda!, politicians in
B.C. have largely turned to other matters. This remains true in spite of
the fact that ten years ago a provincial premier did call for the treaty's
renegotiation.

While technical personnel in B.C. have thus had to play a leading
role in the "implementing" decision-making, their task has not always
been an easy one � for a variety of reasons. One is the sheer complexity
of parts of the treaty. Annex B, for example, raises issues over which
the most sophisticated technically disagree. A second source of diffi-
culty has derived from the fact that while the treaty was comprehen-
sive, it did not provide solutions for all of the problems that it evoked.
It advanced no clear guidelines, for example, to deal with the filling of
the last 4.5 million acre-feet of storage at Mica, and none at all for an
issue that recently faced the river's "managers" � the impounding of
4.3 million acre-feet of storage in the Revelstoke Reservoir. Here law-
yers coopted by the two entities, as so often happens, gave quite con-
tradictory interpretations of the rights and obligations of B.C. Hydro as
it faced this task. Ultimately a solution to this difficulty was found in a
sharing of the cost of this reservoir filling � in the course of which shar-
ing Canada exports energy to make up for American losses attributable
to the Revelstoke impoundment.

Still another difficulty facing operating personnel on both sides of
the border has been a notable loss of "organizational memory," as key
personnel involved in the formative years of the treaty have left govern-
uient, retired, and/or died. In Canada only two engineers who worked
on the treaty's negotiations remain in public service � one at the federal
level, one provincial. To complicate Hydro's experience, many of the
most knowledgeable anent the treaty left within a short period of time.
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My impression is that your entity in this country has had the same ex-
perience, perhaps even complicated by the transfers and early retire-
ments associated with careers of military personnel,

These considerations notwithstanding, as personnel present today
may well testify later, those charged with implementing the treaty have
really been remarkably successful in coordinating and to some extent
integrating two complex systems across an international border, and
successful also in hitting upon ways not always anticipated by the
treaty to generate additional benefits, which both countries can enjoy.
One of the features of the Revelstoke agreement is the way in which it
provides for a sharing of these augmented benefits; I gather, indeed,
that it really amounts to a Coluinbia Basin Coordinating Agreement.

It is a truism that those responsible for implementing the Columbia
River Treaty now face a world with some quite different values, or dif-
ferent weights attributed to values � as compared with the world of
1960. A heightened environmental sensitivity, for instance, is now very
much a part of the political culture of B.C�as it is in the American
Pacific Northwest. This sensitivity accounts in large measure for the
fact that B,C. has not acted this year, as it could have under the treaty,
to build a Copper Creek  Canal Flats! Kootenay River to Columbia Lake
diversion, even though sma11-scale projects, like this one, tend to be
"beautiful" now in B,C.  Let me just add here that personally I hope
that this diversion � a subset of the late General Naughton's plan for
Columbia development � is never proceeded with.!

Another value change in recent years affecting Canadian Coluinbia
River management has been reflected in a massive increase in the water
rentals now levied by the provincial government annually, and in-
dexed annually, on B.C. Hydro  and other water users!, These water
rentals have had a direct bearing on some recent Columbia decision-
making, and nearly scuttled the Revelstoke agreement already referred
to. Their impact in this case did go to cabinet, and resulted in an order-
in-council providing an exemption from these rentals for the compen-
satory energy exported by Hydro as its contribution to the cost of filling
the Revelstoke Reservoir.

Nearly two years ago, while discussing the likelihood of B.C. Hy-
dro modifying its treaty storage releases to meet the needs of American
fishery enhancement, I suggested in Portland that I thought the Cana-
dian response would be sympathetic, but that it would not involve a
willingness to depart froin the explicit control regimen that the treaty
requires. This is still my impression. It can be argued, probably, that
such a position reflects a desire to avoid acting in such a way as to re-
duce  although I am not sure of this! the magnitude of the downstream
power benefit.  Current indications, by the way, suggest that Canada
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plans to "take back" the remaining entitlement once the sale ends.
While it will be larger and more valuable than once expected, it will not
be nearly as large in relation to B.C.'s base load as would have been the
case fifteen years ago, and hence it will not be at all "indigestible."]

There are, nevertheless, other explanations for the position about
which I am speculating. One is that sticking with the provision of the
treaty recognizes the point made so well by Irving Fox and David
LeMarquand over a decade ago, to wit, that the ultimate provisions in
any international river agreement may reflect a consideration of almost
the whole range of problems shared by the countries involved. There
are real uncertainties, in short, associated with a treaty reopening, or
modification, well recognized by the limited number of British Colum-
bians  nearly all technicians! who think about Columbia management
at all, This remains so even though these few individuals are well
aware of the fact that in recent years the downstream power entitlement
now being realized in the United States has turned out, since the mid
1970s, to be significantly larger than the one British Columbia appeared
to be selling in 1963,

A further consideration is that there are still a few powerful deci-
sion-makers in Canada  and in B.C. especially! who remember with em-
barrassment an issue raised by the United States when the power sale
was being negotiated. At that time, American representatives did not
hesitate to argue that the prepayment was eliminating for B.C. for the
period of the sale the constraint of self-interest in ensuring that Cana-
dian storage would be so operated as to optimize first American and
then both countries' power production. The determination on the part
of these Canadians to demonstrate that their country is prepared to live
up to the terms of the treaty and sale, as a matter of principle, just
should not be underestimated.

Whether the bargain can be or will be modified, in time, to take
into account such additional values as fishery enhancement or ex-
panded irrigation use in the United States, and expanded energy ex-
ports from Canada  which latter would make sense to me!, remains an
interesting question for speculation. But it is just that, My hunch is that
some major initiatives from this side of the border would be required to
make such a development possible,
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Who Wants the Water: Resource Allocation
Michael S. Spranger

There have always been a variety of people in the Pacific North-
west wanting to use the waters of the Columbia River. Early Native
American Indians used the resources and water of the river for food and

travel. Later, explorers and settlers used the river for similar purposes.
Generally, there was enough water to go around.

It was not until the early part of this century that man began to
have a major effect on the waters of the Columbia when he started to
develop the river for power, for irrigation, and for navigation.

In those early years, the water was thought to be unlimited, For
example, J.P, Ross, first administrator of the Bonneville Power Admin-
istration, once proclaimed in looking at the river as a power resource:

The Columbia was au oil well that would never run dry and a coal
seam that would never thin out,

However, we have found that this is simply not the case; there is a limit
on the use of the water.

Today, we have many groups, agencies, and individuals who want
use of the waters of the Columbia. These uses are all beneficial, legiti-
mate uses, especially in the eyes of those using the water,

The problem we now face is that we have a limited resource that
may no longer be able to keep up with the demands, particularly in
low-water years. The result is often conflict and competition for this
water resource. The Corps of Engineers stated in a 1976 report:

Conflicts among river uses are already occurring in our increasingly
severe aud low water years, If demands on the available resource con-
tinue to grow as projected, the competition for the existing storage
supplies will increase substantially in the next decade. Past flexibili-
ties are fast disappearing. Decisions on the use of existing supplies for



hydropower irrigation in supplementing minimum in-stream flows
will involve a definite limit in allocation to one or more of the com-

peting uses.
 U,S, Army Corps of Engineers, Columbia River and Tributaries

Review Study � Planning Issues � Columbia and Lower Snake Rivers,
V, 16, 1976.!

In addition to more demands being placed on the Columbia, we are
also having to cope with changing attitudes and values placed on the
river and how it is used. A use that we once cherished and considered
above reproach  e.g., hydropower! may fall into disfavor among those
groups now adversely iinpacted by the use  e.g., fisheries, white-water
recreationists, etc.!. Who are these groups that want the water? What
are their attitudes and values?

To give you an idea of who these groups are and what they repre-
sent, we have assembled this panel to discuss their desired uses for the.
waters of the Columbia and the values they place on them. Although
there are certainly other uses and groups, we believe that this panel
represents the major user groups. We asked them to consider three
questions in their remarks:

1. What is the importance of the Columbia River for your use and
perspective?

2. How could the river best be managed  optimized! for your par-
ticularr use?

3, What are the pressing political and economic problems that you
foresee now or in the future'?

I am sure that you inay find some disagreement among the panel
members on how the water should be used. Our goal is not to create
additional conflict and controversy, but to stimulate discussion on
these important uses. It is hoped that by being better inforined about all
uses, we will be able to make rational decisions on how best to allocate
the water among the users to maximize the benefits to the Pacific North-
west, A later panel will address some "Lessons Being Learned" on how
we can use the waters in a cooperative manner, with a minimum of
conflict.
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River Transportation and Development:
Competition or Cooperation?

Peggy Bird
Executive Director
Pacific Northwest Waterways Association

When I was growing up on the East Coast a few years back, I didn' t
know a whole lot about the Pacific Northwest. I knew the state capitals
from geography class, knew about Lewis and Clark and Sacajawea from
history class, and I knew about the darns that were being built on the
Columbia from my father who was machining the turbines for the
powerho uses,

In the last twenty years of living here, I' ve learned a lot more, What
I'm learning convinces me that the use of water resources on the Co-
lumbia-Snake system is as complex and complicated a process as you' ll
see anywhere.

For starters, the river system in its drainage basin, includes seven
states in the United States as well as Canada. There are more than 120

utilities, public and private. There are 20 major fishery agencies and
councils, There are 36 ports in the Columbia-Snake marketing group.
There are dozens of irrigation districts. And that doesn't count the cit-
ies, towns, counties, and tribal jurisdictions,

Then there are groups like the Pacific Northwest Waterways Asso-
ciation, The PNWA is a 51-year-old organization. We represent a broad
base of members interested in the appropriate development of water-

, way resources. The Association was formed  as the Inland Empire Wa-
terways Association! by a group of farmers who were interested in con-
vincing the federal government that a lock should be included in the
plans for the Bonneville Dam that allowed passage of their grain barges,
And, if you think that issue sounds familiar, you' re right. Only now,
we' re trying to get the lock enlarged to accommodate grain tows,

In any case, PNWA covers five states � Alaska, Oregon, Washing-
ton, Idaho, and western Montana. Our 170-plus members include farm-
ers, grain coops, irrigation districts, ports, towboat companies, private
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and public utilities, construction companies, and engineers. The Asso-
ciation's purpose is to develop regional multi-interest consensus on im-
portant waterway-related economic development issues and represent
those issues to federal agencies and the five-state congressional delega-
tion.

I go into all this background so that you will understand my re-
marks on the topic of this panel "Who Wants the Water."

I suspect that I represent the schizophrenia of the politics of the
Columbia-Snake system as well as, if not better, than any other single
individual you will hear today. Within PNWA's meinbership, there are
different interests. The ports compete with each other, The interests of
public and private utilities are not always the same. The towboat com-
panies are having problems with the wind surfers running in front of
their grain tows in the Gorge, but the ports are prospering from the tour-
ist business wind surfing is bringing in, The coastal ports are suffering
from the disastrous fishing seasons we' ve seen over the last few years.
The utilities are fingered as the culprits for the decline in the fish runs.
Every time a lock is filled to allow passage of a barge or pleasure boat,
potential energy is lost from the diversion of the water from the tur-
bines to the lock. Spilling water for fish passage is another opportunity
cost for energy producers. Diverting water for agricultural use upstream
lowers the amount available downstream for energy and navigation.
Dams built for flood control or power production can interfere with
navigation. Increasing power costs hit irrigated agriculture hard and
this affects port business; this in turn hurts the construction business
and engineers. And that list covers only the potential conflicts between
my members for the resource.

It is no accident that the major cities of the Northwest are located
where they are. Early European explorers and white settlers used the
plentiful rivers and waterways to reach inland and to ship cargo out.
Like the original American Indian inhabitants of the region, the white
settlers fished the rivers and used them for transportation and com-
merce. Logs float more easily than they drag over the ground, They still
float cheaper than they truck, and you don't need fire suppression sys-
tems when logs are stored on the river.

As we became more populated, we began to generate power, irri-
gate dryland farms to increase production, control floods with reser-
voirs, use the river for recreation. And it seemed as though we had
enough resource to go on forever. In the words of Woody Guthrie's
WPA project song, "Roll on, Columbia, Roll on."

Well, the luxury of an endlessly increasing pie of water resources
to slice up is one we no longer enjoy, We are now facing trade-offs for
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water use. The river has been managed for multiple use in the past,
That is a concept my members wholeheartedly support. But clearly, a
mechanism for identifying the balance and trade-off costs is necessary.

Let me give you a few pieces of information to chew on about who
uses the river:

1. One of every Five jobs in the Portland area relates to port activi-
ties.

2. The Pacific Northwest is the only region in the United States cur-
rently in trade surplus. That trade is overwhelmingly grain, We are an
international trader of great importance.

3. The Columbia-Snake River system as a slack water navigation
system from Astoria to Lewiston is only ten years old. It is in its adoles-
cence. The potential for increase by the year 2000 is in the neighbor-
hood of one-third in cargo through Bonneville.

4, The hinterland of the river for commerce is now Nebraska and
Iowa, where we are "stealing" grain shipments from the congested Mis-
sissippi.

5. Tourism to the Columbia Gorge is up, thanks to things like wind
surfing and the Cascade Locks sternwheeler, as well as the sheer beauty
of the Gorge.

6. Our hydro-based power is still the envy of the rest of the country
and one of the selling points for every trade mission and trade show.
Utilities are getting involved in economic development, as well as
states and businesses.

7. We have some of the most productive and efficient fariners in the
world. We are the breadbasket and fruit bowl for both sides of the Pa-

cifiic Rim,

From the perspective of PNWA's members,who wants the water is
easy � we all do. And we all have historic and economic justification
for our use of it. We have developed where we are and how we' ve done
it because of this river system.

For PNWA's members, the real issue is competition for the re-
source. Everyone who uses or oversees the management of the river
makes allocation decisions either formally or informally, We need to
decide among ourselves how best to do that.

There are opportunities through seminars like this and organiza-
tions like PNWA to work with our common interests and past our dif-
ferences. We developed this river system by deciding what we wanted,
together, and then moving on from there. It is in all of our interests to
work out a consensus of how the competing interests � transportation,
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commerce, fisheries, irrigation, agriculture, trade, tourism, power gen-
eration, flood control, recreation � how they fit together and how they
can avoid major conflict.

If we don' t, someone will do it for us. In the end, the decision is a
political one. Politics is the art of compromise, allocating who gets
what, when, and how much it costs, If we work it right, the decision
will not be based on who has the loudest voice or who has the most
expensive hired gun, If we present a united front, our chances of seeing
a multiple use river system that serves well the needs of the citizens of
the region increases. If we are fragmented, one sector of our economy
prospers at the expense of another. And, as I' ve alluded to earlier, we
are too interdependent for that.

Decisions made on the use of the resource that consider only one of
the uses without taking into account the costs to the other users are not
going to serve the interests of the region's citizens in the long run,

We are beginning to bump up against one another in our use of the
river, It won't get better. It can only get worse, As we look at things like
expanding the Bonneville Lock to accommodate our increasing grain
trade, as we look at BPA rate cases and how power costs are allocated,
completion of the second half of the Columbia Basin irrigation project,
projects like the Yakima Enhancement Project and user fees on ship-
ping, we must look at them in the context of the whole river system and
understand the web of interdependency we have.

If we are successful at reaching a consensus on this among all the
users, our region will prosper. It is the key to everything else we' re try-
ing to accomplish.
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Fish and Wildlife Needs
for Columbia River Water

Joseph R, Blum
Deputy Director
U.S. Fish and Wildlife Services,
Western Region

Major uses of Columbia River water include irrigation, power gen-
eration, navigation, recreation, Indian water rights, and fish and wild-
life. This paper concentrates on the last of these uses, with the focus on
the following three categories:

1. the importance of the water to fish and wildlife;
2. managing the water use for fish and wildlife;
3. problem areas for fish and wildlife.

The Importance of the Water to Fish and Wildlife

Water of sufficient quantity and quality is essential for perpetuat-
ing and enhancing the fish and wildlife resources of the Columbia
River, When viewed from an economic and recreational standpoint,
salmon and steelhead by far form the bulk of this resource base that is
dependent upon Columbia River water, However, other important fish
and wildlife resources, some of which are difficult or inappropriate to
measure in economic terms, also rely on Columbia River water for
sustenance and shelter,

In relation to endangered species, the Columbia River watershed,
including its many tributaries and riparian zones, provides habitat es-
sential for the recovery of the endangered Columbian white-tailed deer
and threatened bald eagle. The Columbia White-Tailed Deer National
Wildlife Refuge � a 4,800-acre complex of federal and private lands
near Cathlamet, Washington � has secured a sinall part of the species'
historical habitat, which extended at one time from near Roseburg, Ore-
gon, north to the southern tip of Puget Sound, Washington. The river
and its many islands form one of the last safe havens for this unique
population.

Bald eagle use of the watershed includes all aspects of the species'
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life history. Nesting territories in more remote areas may exist within a
few hundred feet of waterways, with seasonal roosting areas scattered
throughout the basin. A local bald eagle population will concentrate
along the smaller tributary streams during the salmon spawning sea-
sons when spent salmon carcasses become the bird's prime food item.

The Columbia River system is also vital as a major waterfowl mi-
gration, wintering, and production region. Flooding and degradation of
island, wetland, and other riverine habitats through impoundment,
clearing, water level manipulation, and other water development activ-
ities are serious concerns for the management of waterfowl such as the
Canada goose,

There are both positive benefits and negative impacts to waterfowl
regarding the various uses of Columbia River water. For example, irri-
gation of crops that serve as a food source benefit wintering waterfowl
such as the mallard and the Canada goose. However, nesting and brood
habitat have decreased with the building of dams, There are fewer nest-
ing islands, and water fluctuations may impact both fish and waterfowl,
In general, we can say that there are probably more waterfowl in the
Columbia Basin now than were present 100 years ago. We are now aver-
aging a carrying capacity of 750,000 wintering waterfowl, and could in-
crease that figure to one million.

Although the agricultural use of water and the development of
"seep lakes" have been advantageous for waterfowl, raptor populations
and colonial nesting bird populations  herons, gulls! are reduced. Agri-
cultural lands no longer support a lot of rodents for the raptors, and
there is less nesting habitat for the colonial birds. 13am and reservoir
construction can result in an immediate loss of bald eagle habitat or a
long-term loss due to the impacts of power transmission lines. Coin-
mercial and residential developinent to accommodate an increasing
human population within the basin has various impacts on fish and
wildlife.

Although migrating birds, endangered species, and other popula-
tions of fish and wildlife rate high on the Fish and Wildlife Service's
list of priorities and objectives, all seem to pale when we consider the
importance of anadromous fish to the region. The important anadro-
mous stocks in the Columbia River Basin include chum, sockeye, coho,
and spring, summer and fall chinook salmon, and steelhead trout. Less
than one-half of the original habitat of the basin remains accessible to
migratory salmonids, and much of this remaining habitat has been
largely converted into a series of reservoirs by construction of hydroe-
lectric dams, As a result, the annual commercial and recreational har-
vest of many of the salmonid stocks has been reduced to a small frac-
tion of former levels. But despite man's efforts in drastically modifying

52



the habitat in the river, the potential still exists for Columbia River wa-
ter to sustain very productive populations of salmon and steelhead.

In its 1981 Framework Plan, the Columbia River Fisheries Council
estimated that the economic value to ocean and in-river fisheries would
be approximately $250-300 million annually if all runs were restored to
their potential productive levels  about 6.5 million adult saImon and
steelhead produced annually!. However, the value of restoring de-
pressed stocks of salmon and steelhead cannot be measured in dollars
alone. Salmon and steelhead are an essential element of the quality of
life in the Pacific Northwest for all people, including Indians and non-
Indians, whether actively participating or not participating at all in the
fishery.

Managing the Water Use for Fish and Wildlife

The most serious impediment to achieving the productive poten-
tial of the salmon and steelhead stocks in the Columbia River Basin has
been the development and operation of the hydroelectric system. Dam-
related mortalities have severely reduced the ability of natural stocks to
return in sufficient numbers to adequately seed the available habitat.
The result is that in many areas of the Columbia River Basin, habitat
ideal for salinon and steelhead production is not being utilized. Of
course there are many areas where habitat and its production potential
are limited by serious problems such as irrigation withdrawals, logging
activities, road building, etc. We must continue to aggressively pursue
the correction of these problems to maintain and improve the existing
habitat base.

Without safe passage, the unique and varied natural populations
that depend on the habitat base will continue to decline. The overrid-
ing question is: "What can we, as managers and competing users of the
salmon and steelhead resources, do to reverse these trends?"

In the past, the managers of the river's resources have worked with
the power system operators and regulators to seek solutions to the pas-
sage problenis. Adult and juvenile fish collection and bypass systems at
the dams have been improved through research and engineering.
Screened turbine intakes and bypass systems have been shown to be
effective in safely directing many of the downstream migrants around
the dams and have been installed at some of the dams. Sequential gen-
eration to guide concentrations of out-migrants to the safety of the spill-
way and over the dam rather than through the turbines has been used
with some success at some dams where there are no bypass facilities.

Because facilities for safe passage have not been provided at all of
the mainstem dams, other means of safely moving the fish downstream
have been pursued, including the use of spill and transportation via
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barge or tank truck, Juvenile fish collection and transport facilities have
been installed at McNary Dam on the Columbia River and Lower Gran-
ite and Little Goose dams on the Snake River, Over 8 million juvenile
salmon and steelhead were collected and transported in 1984. Trans-
portation has been particularly effective in improving the survival of
steelhead but has not been an effective ineans of safely moving juvenile
spring chinook downstream. In addition, the collection facilities do not
intercept a large number of fish that must migrate past dams down-
stream that do not have effective bypass facilities. At these dams, spill
must be provided to move the juvenile fish downstream safely,

Adequate instream flows are also essential to move the juvenile mi-
grants downstream in a timely fashion to ensure their survival. At
lower flows, it takes the fish much longer to migrate the length of the
river, This exposes them to increased predation and disease and can
interfere with their successful transition from fresh water to salt water.

In the severe drought year of 1977, the use of special flow releases from
upstream storage impoundinents was essential to avert catastrophic
losses of migrating salmon and steelhead,

We have made substantial progress in developing the technology
and the skills for safely passing adult and juvenile salmon and steel-
head up and down the Columbia River. But not only does power pro-
duction affect the production of fish, safe passage and fish production
affect the production of power, Past management of the Columbia River
has focused primarily on inaximizing the production of power, The
technology and skills that have been developed for fish protection need
to be more fully utilized to achieve more equitable treatment for fish
and wildlife.

In the past, legislative mandates such as the Fish and Wildlife Co-
ordination Act, gave much of the latitude to the federal water managers
to decide what remedial measures were best for the fish. Compensation
for salmon and steelhead losses was delayed for several years and in
some cases for decades, For example, production to compensate for the
four lower Snake River dams, which were constructed from 1961 to
1975, did not begin until only recently, Most of the production facili-
ties are nearing completion, but full production levels may not be
achieved for some time to come,

In passing the Pacific Northwest Electric Power Planning and Con-
servation Act of 1980 [Power Act!, it was Congress's intent to require
that fish and wildlife receive more equitable treatment with power pro-
duction, The Power Act requires a balance between a program to pro-
tect, mitigate, and enhance fish and wildlife with a power plan de-
signed to provide an adequate, efficient, economical, and reliable
power supply, We view the passage of the Power Act as the dawn of a
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new era of management of fish and wildlife and power production in
the Columbia River Basin. Future decisions affecting fish and wildlife
and power production must be planned jointly and simultaneously in
order to maximize the benefits from both. We, and the other fish and
wildlife agencies and Indian tribes, are essential partners with the
power managers in this effort. This new era of interdependence among
traditional adversaries over water use is exemplified by the fact that
much of the storage needed to meet future hydropower and irrigation
needs will not be economically feasible without instream flow en-
hancement for salmon and steelhead.

With respect to safe passage for salmon and steelhead, one of the
most important components of the Fish and Wildlife Program de-
veloped under the Power Act is the Water Budget. The Water Budget is
a volume of water set aside for the fish and wildlife agencies and tribes
to use to shape flows during the downstream migration period of April
15 to June 15. The Water Budget is added to firm power flows when
needed to maintain optimum instrearn flow for migration. In conjunc-
tion with spill and bypass systems, which are designed to move fish
safely around the dams, the Water Budget is designed to reduce travel
time and improve survival,

The Power Planning Council and its Fish and Wildlife Program
have also helped to focus attention and speed up the resolution of other
passage problems in the Columbia River, including the installation of
effective bypass systems where none exist now and the development of
bypass plans, The Program is also designed to determine the extent of
unmitigated and uncompensated losses of salmon and steelhead due to
hydroelectric development and operation. This effort should help cor-
rect some of the deficiencies and delays associated with past mitigation
and compensation efforts.

Problem Areas for Fish and Wildlife

Breaking away from the traditional management of the Columbia
River primarily for power to an era in which more equitable treatment
of fish and wildlife is required has created a number of problems;

1. Policies for managing water for fish and wildlife protection,
power production, flood control, and other uses are not well defined
and have not been meshed in a manner to assure equitable treatment
for fish and wildlife.

For example, the generation of secondary or nonfirm energy often
conflicts with the need for spill at dams that do not have adequate by-
pass facilities. The fish and wildlife agencies and tribes have developed
spill policies for fish protection but had a difficult time in 1984 sorting
out conflicting policies of the power system managers regarding secon-
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dary energy generation, Power generation, flood control, navigation,
and other water uses and fish and wildlife all vie for the same water in a
balancing process that currently has no set of clear ground rules. Clear
and consistent policies will help everyone effectively mesh our needs
and develop innovative means to achieve equitable treatment for fish
and wildlife.

2. The roles of the power system operators and regulators, the
Northwest Power Planning Council, and the fish and wildlife agencies
and tribes in meshing the water needs of all water users need to be bet-
ter defined.

The recent hearings over the Federal Energy Regulatory Cornmis-
sion's IFERC! role in hydroelectric development in the Columbia River
are a good example of the kind of inetamorphosis of agency roles and
responsibilities that inust occur to mesh yesterday's management and
regulatory structures with today's problems. This is not a problem
unique to FERC � all involved management and regulatory entities
need to strive to better, collectively, their respective roles.

3. Open lines of communication need to be maintained and im-
proved at all levels of management to make sure that we are all ad-
dressing the underlying causes rather than the symptoms of our most
pressing problems.

It goes without saying that when you are in a major transition pe-
riod such as we are experiencing now, innovative approaches to com-
munication need to be used to ensure that lack of communication or
misunderstandings do not hinder progress toward problem resolution,
The most recent meeting of representatives of the Corps of Engineers,
Bonneville Power Administration, and the directors of the fish and
wildlife agencies and Columbia River Inter-Tribal Fish Commission, in
seclusion at Silver Falls State Park, is an example of the kind of direct
communication essential for effective problem resolution. The meeting
was the first step in defining policy questions that affect balancing fish
protection with power production and should help focus attention on
the major policy problems rather than the symptoms of those problems.

The resolution of these problems will go a long way to assure that a
balance is achieved between protection, mitigation, and enhancement
of fish and wildlife and the development of an adequate, efficient, eco-
nomical, and reliable power supply. We recognize that definition of
some of the legal boundaries within which the Power Planning Coun-
cil, power system managers and regulators, and fish and wildlife agen-
cies and tribes must operate may remain unclear for some time to come.
But this should be aii incentive, rather than an obstacle, in moving for-
ward as rapidly as possible to define our partnership roles and respon-
sibilities with respect to implementing water use policies and priori-
ties.



Maintaining Water Quality
Robert Burd
Director of Water Programs
U.S. Environmental Protection Agency

My intent is to address the water quality aspect of "Who Wants the
Water" and the importance of water quality for all users of the Columbia.
Obviously, you can give fish all the water available in the Pacific North-
west, but if the quality isn't high enough for those fish, they aren't going to
survive. So water quality is something we should think about. I think the
answer to the question "Who Wants the Water" is found by taking a look
at the various water quality standards in Washington, Oregon, Idaho, and
all the other states in the Union, Comprehensive water quality standards
were adopted in the mid-1960s by federal law and were to be reviewed
and updated every three years. These standards were adopted after much
public participation and, theoretically, represented all the users that
we' ve been hearing about this morning.

Now for some background on water quality standards, The Coluinbia
River, from its mouth up to Grand Coulee, is classified as Class A. That is
a high classification, including all the major uses of the river. Water sup-
ply goes for domestic use, industrial irrigation, public water supply pur-
poses, fish migration, spawning, rearing, shellfish growing, wildlife habi-
tat, recreation, commercial navigation, and waste water assimilation. Now
from the Grand Coulee to the Canadian border, the river is classified as
Class AA and the uses associated in the water quality planning in Class
AA are the same as those in Class A. All the uses are, by the way, consis-
tent with the Northwest Power Council's charge. The difference between
the Class AA and Class A classification concerns the criteria adopted to
support those uses.

All the water quality standards include scientific parameters, such as
dissolved oxygen and temperature, These things are very important to fish
life, The standards for the Columbia River are among the highest in the
nation, and the difference between Class AA and Class A deals with how
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much dissolved oxygen there is in the river: for Class A, it is 8 mg per liter,
and for Class AA, 9,5 mg per liter, All the standards are set at a high level
for oxygen, temperature, and nitrogen supersaturation, All the standards
speak to the fact that toxics and radioactive substances must not interfere
with the uses we' ve been hearing about.

Water quality standards also very importantly include something that
we identify as anti-degradation policy, which is something that goes back
historically. The League of Women Voters back in the 1950s requested
Stewart Udall to incorporate these into water quality standards and they
have been incorporated ever since then by all fifty states. This anti-degra-
dation policy has been important in the West because we have those
streams that this policy refers to � that is, those with a water quality
higher than the standards that are set, For example, there are a lot of
streams in the Northwest where the dissolved oxygen is higher than 8 mg
per liter and also where it is higher than 9.5 mg per liter. Anti-degradation
policy says that you must maintain the level that is above the standards at
all times unless there is some overwhelming economic or social reason to
lower it down to the existing standard. In my fourteen years of experience
in the Northwest, we have gone through that process only once, and that
was in Idaho when we wanted to rebuild the American Falls Dam. Here a
request was made to lower the dissolved oxygen standard to some extent.
We didn't put the state of Idaho through the process of justifying lowering
the standard on a social and economic basis, but they did it anyway. That
is an example of an anti-degradation policy, and I think it's important,
particularly here in the West.

It seems obvious, from all the uses that are in the standards, that
everyone wants the river, and there seem to be many more uses than
when Lewis and Clark were here in 1804 and 1805. With multiple uses
of the river, there is bound to be some competition here locally, That
doesn't even include the lust in the hearts of the Southern Californians
who might want to irrigate their avocado groves; but then again, I guess
those Southern Californians are getting tired of their warm sunny
weather and are moving to the Northwest. But for the sake of history,
I'd like to review some of the conflicting uses that I personally have
been involved with on the mainstem Columbia River, from the water
quality point of view.

One controversy was the waste water discharge from the pulp mills
on the Columbia River. Because of these discharges, a kind of filamen-
tous growth was clogging fishing nets and was also causing some in-
crease in the bacterial level beyond the water quality standards, That
controversy was resolved when secondary waste treatinent, a biological
form of waste treatment, was installed at all the pulp mills. You can get
a good view of the waste water treatment process at Camas at the Crown
Zellerbach plant.
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Another controversy I had to deal with was temperature standards.
This issue involved getting compatibility in the standards between Ore-
gon and Washington and also getting standards adopted that did pro-
tect fish life. This issue was settled satisfactorily and resulted in the
cooling towers we see at power plants, such as the one at the Trojan
nuclear plant, designed to keep the temperature discharge within a sat-
isfactory limit.

Another controversy that consumed a lot of time at the EPA and
other agencies was the nitrogen supersaturation problem in the river.
There is a specific standard in Washington and Oregon water policy
standards dealing with nitrogen supersaturation. This issue was at least
partially solved by flip lids installed on the spillways of dams. The
problem still exists to some extent, but it is not as extensive as it was
back in the 1970s.

Still another controversy with which I was involved was that of the
potential construction of a new dam at the Hanford Reach of the Co-
lumbia River, which is evidently the last free-flowing reach of the
mainstem Columbia. I think that this proposal is probably dead, al-
though perhaps not completely.

And, finally, there was a problem involving the Portland Airport,
where there was a proposal to extend the runway out into the Columbia
River. This would have involved a large amount of fill, which would
have affected the river current and possibly some of the fish life, This
was solved by not expanding out into the river.

These are some of the examples dealing with water quality that the
EPA has been concerned with. Our authority to "participate" in those
controversies is provided through the Clean Water Act, which allows
the EPA and the states to issue permits for waste water discharges to
make sure that national water quality standards are met. These permits
reference those standards, and we back up into the pipe from those
standards to ensure that the standards are met. There are also other per-
mit programs, such as the 404 dredge and fill program. The Corps of
Engineers issues those permits, using guidelines set by the EPA. As I
mentioned, the state adopts water quality standards that EPA has to ap-
prove, and those standards are based on guidelines and regulations
from EPA.

And finally, we are very much involved with the environmental
impact statement process of the National Environmental Policy Act
 NEPA!. We review a great many proposals at EPA and run them
through the EIS process. These are the laws and regulations that get us
involved in all the issues on the mainstem of the Columbia, as well as
on the tributaries.
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I'd like to emphasize that the regulations currently used by EPA
stress protection of all the existing historic uses of the Columbia River
and its tributaries. There was a move a few years ago to have EPA li-
beralize the regulations or make them more flexible. That very much
alarmed Congress, and Congress was preparing to adopt specific legis-
lation that said, "No way can any past existing use of these waters be
denied or changed." We, in effect, convinced Congress not to pass that
legislation by saying that we would put out regulations that, in effect,
said the same thing, So the policy worked out with Congress is that
existing uses of the river must be protected and we won't allow down-
grading of those uses.

Congress is also very much interested in the anti-degradation pol-
icy and we affirm the importance of the anti-degradation policy. There-
fore, from the EPA perspective, we want the river managed to protect
all those uses. It seems that fisheries uses are the ones in which we get
most involved and over which there is the inost controversy. We are
interested in decisions that affect the river, and we'd like to see water
quality standards as the basis of decision-making.

Now I believe that we have high standards on the river, and many
things have been done to protect its uses. I don't think that we are com-
pletely out of the woods yet because there will be other issues that will
arise associated with the water quality/water quantity equation, I'd like
to emphasize again that quantity is not an EPA mandate, so we' ll pass
over that and talk about water quality,

Two issues we still face that I want to mention are the control of
nonpoint sources of pollution and toxic wastes. Every day you proba-
bly read about the toxic chemical of the month. In the past ten years
throughout the country, cities and industries have spent $50 billion
putting in waste treatment facilities for waste that comes through a
pipe, but we believe that in the Northwest 60 percent of the pollution
that comes into the rivers is froin nonpoint sources of pollution, pri-
marily from agricultural sources, but also to a great extent, from silvi-
culture and from mining and urban runoff. This type of pollution af-
fects the tributaries more than the mainstem, but much of it goes from
the tributaries and ends up in the mainstem. We think it's important to
establish controls on those sources, controls that we call best manage-
ment practices. Russ Smith and I had some discussions about this back
in the early 1970s in relation to irrigation and return flow. As a good
example of power politics, EPA at one time was thinking that we ought
to regulate irrigetors and ask them to apply for permits. Political scien-
tists would be amazed at how quickly Congress, after hearing from
many irrigators, passed a law, taking EPA out of the business of regulat-
ing irrigators through the permit process. But there has been a lot of
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progress, Best management practices such as trickle irrigation, rather
than rigid furrow irrigation, and that kind of thing have helped to pro-
tect water quality. But we need to do more.

We also need to be concerned about toxic chemical wastes. For

years we, in the water quality business, have been looking at what we
call the water column, the water that may be a few feet below the sur-
face. We measured dissolved oxygen and water temperatures, thinking
that all that was important to protect fish life, We found out, in many
places, and most recently in Puget Sound, that all those toxic chemicals
in the water are settling down onto the bottom and into the sediment.
The fish are feeding on the bottom. All of a sudden, we' re getting dis-
eased fish and other sorts of problems, so that's a problem we didn' t
pay enough attention to in the past. We are definitely going to pay at-
tention to it in the future, however.

To summarize, we have demonstrated in many ways that we can
solve water quality problems so that all the uses we' re talking about
will be protected, but there still needs to be vigilance and work in the
future, particularly on these nonpoint sources of pollution and toxic
chemicals. Solutions will require the full participation of industry,
farmers, and state and local governments, EPA has a critical role to play
in providing technical assistance and other support, but many control
measures must be decided at the local level. By paying more attention
to these problems and to the congressional goal of maintaining all of
our waters in a fiishable, swimmable condition, we will be able to main-
tain the water quality found in the Pacific Northwest. This will require
all of us to work together on behalf of the environment.



The Perspective of a Citizen's Group
R. Kahler Martinson
Columbia River Citizens Compact

During the winter of 1979, some one hundred people met at the
Menucha Conference Center in the Columbia Gorge to discuss the Co-
lumbia River, its resources, and its future. This group recognized that
demands upon the river are increasing, Peaking power seemed an ever-
present threat to migrating fish and to wildlife. Ownership rights to the
water were hotly debated among federal, state, private, and tribal enti-
ties, The Northwest Power Act would help protect the basin's fisheries
but only as a trade-off to power development. The interest of this group
to preserve the future of the Columbia Basin's natural resources
evolved into a formal organization, the Columbia River Citizen's Com-
pact  CRCC!. The CRCC is a broad-based environmental group with
membership presently from Idaho, Oregon, and Washington. The inter-
ests and expertise of the membership include both fish and wildlife as
well as energy, land, and water management as they affect fish, wild-
life, and the environment in the Northwest. The CRCC has been in-
volved in instream flows, wilderness, gorge preservation, and in the de-
velopment of the Northwest Power Planning Council's  NPPC] Fish and
Wild li fe Program.

Members of CRCC value the natural life that the Columbia and its
tributaries and watershed sustain. They recognize the worth of the fish
and wildlife, the riparian habitats, and the river itself, The membership
includes hunters and fishermen, both sport and commercial, who pur-
sue their sport or livelihood in, on, and alongside the Columbia. Others
are wildlife watchers. Some merely appreciate the fact that fish and
wildlife are there. Some are backpackers, hikers who appreciate the di-
versity offered by a river traveling from sagebrush through mountains
and forests to the ocean, Perhaps all enjoy the special physical features
of the Columbia: the broad estuary and lower Columbia islands, the
spectacular Gorge, the free-lowing Hanford Reach.
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Members of CRCC recognized the man-caused alterations to the
Columbia that depleted the runs of salmon and destroyed important
wildlife habitats when they joined to help sustain and restore these re-
sources. Toward this end, the CRCC adopted the following principles
with which to measure the present operation and every proposed proj-
ect that may affect the Columbia River, its tributaries, and watersheds:

1. Fish and wildlife shall be entitled to equal rights with power,
transportation, municipal and industrial uses, and agriculture in the
consideration of any proposed project in the Columbia River system.

2. No government agency or publicly licensed entity shall operate
or manage the Columbia River system in any manner which would dis-
criminate against protection of fish and wildlife habitat in favor of
power, transportation, municipal and industrial uses, or agriculture.

3. Legal protection shall be provided for optimum flows, as distin-
guished from minimum flows, for fish and wildlife on every occasion
when a public water right is to be established or recognized.

4. Legal and political support shall be given to protect aboriginal
and public water rights for instream flows.

5. For both the present operation and any proposed project, public
agencies must recognize that the Columbia River system is for the bene-
fit of the entire Pacific Northwest rather than any private interest or lo-
cal area.

6. Every government agency or publicly licensed entity seeking ap-
proval of any dam or water-related project shall provide funding for
independent expert analysis and investigation of the project and shall
guarantee full public hearings in the affected area and also in Portland,
Seattle, Boise, and Missoula.

7. In every project the ultimate total direct and indirect costs shall
be identified and the real beneficiaries shall be disclosed. There shall
be an end to public subsidies to destroy fish and wildlife resources.

8. No proposed project shall be approved unless it makes good eco-
logical and good economic sense.

9, Government agencies and publicly licensed entities shall be re-
quired to pay up their long past due debts for full compensatiori and
enhancement owing for destruction of fish and wildlife.

10. New projects shall not be started until full funding has been
provided for compensation for destruction of fish and wildlife habitat.

In addition, these citizens advocate flow regimes in the river to op-
timize production of salmon and steelhead and to avoid short-term
fluctuations that may destroy riparian habitats valuable for wildlife.



Concerns at the present time are for obtaining unpaid compensa-
tion for past fish and wildlife losses and lack of equitable treatment of
fish and wildlife in the management of the river. Although the North-
west Power Planning and Conservation Act and the NPPC's Fish and
Wildlife Program should resolve compensation and equity issues,
much of the solution lies in the response of the Corps of Engineers, the
Washington PUD's, and Idaho Power Company through the Federal En-
ergy Regulatory Commission and the Bureau of Reclamation. Unless
these entities are able and willing to pay past debts and to change cur-
rent operations, compensation and equitable treatment for fish and
wildlife on the Columbia will not be achieved,

A current and future threat to the fishery resources of the Columbia
can be the sale of power out of the Northwest. Additional agreements to
provide power may constrain the management of river flows for fish-
eries and/or create fluctuations iniinical to fish and wildlife needs.!f
power is contracted to the extent that spilling of water over dams is
precluded, salmon and steelhead production will be reduced.  At some
dams, young fish must either go over spillways or pass through turbines
on their migration downstream to the sea. At others, the facilities that
guide them safely past the turbines are not completely effective. There-
fore, some water must be passed over the spillway to carry young fish
over the dam to avoid the hazardous passage through the turbines.!
Fish and wildlife needs must take priority over new sales of power and
thus must be considered and satisfied before commitments for power
are made.

In summary, citizens from the Northwest from a variety of interests
and background view the Columbia River as an important part of their
life, They enjoy its fish, wildlife, and natural features. And they are
willing to actively help maintain and restore its natural resources. They
see the operations of the federal agencies that manage the projects and
regulate the river as the key to the restoration of the Coluinbia and its
resources. If these agencies give fish and wildlife equitable treatment
with power and other uses, there is hope.



Resource Al1ocation and
Electric Energy Production

Merrill Schultz
Director
Intercompany Pool

When I agreed to make a presentation at this conference, I was
asked to speak on behalf of the "Power Interest" in the Columbia River,
as if that interest could be served to the exclusion of all others. The

basic questions to be addressed were identified as:
1. What is the importance of the Columbia River for your use and

perspective?

2. How could the river best be managed  optimized! for your par-
ticular use?

This paper, therefore, is not intended to present a position of bal-
ance; it is supposed instead to state the unalloyed preferences of the
"P o wer Interest."

First, it is revealing to identify the so-called "Power Interest." That
phrase conjures up an image of arrogant managers, sleek investors, and
complacent bureaucrats; if there are such people, their welfare is
largely unaffected by the extent to which the river is operated for elec-
trical energy, The individuals who have a real interest in the optimiza-
tion of river operation for power production are the consumers of elec-
tric energy. Whether hydroelectric facilities were developed by
investor-owned utilities, publicly owned utilities or by the federal gov-
ernment, it is their customers who comprise the real Power Interest.
And since almost all of us are ratepayers, we are the Power Interest.

Therefore, I will not address the assigned questions in terms of the
desires of a sinister-sounding Power Interest, but rather on the basis of
what is required to minimize all of our monthly electric bills.

Importance of the Columbia River

The overwhelming importance of hydroelectric energy, most of
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which is produced by the Columbia River and its tributaries, to the
economy of this region has been demonstrated by many distinguished
observers, and I do not propose, once again. to document that fact. De-
spite the rate increases of the last decade, electric energy is still being
retailed in the Northwest at a price less than half the national average,
and it provides one of the few economic pluses for commercial and in-
dustrial undertakings to locate in this region.

Hydroelectric energy will make up more than 80 percent of the to-
tal production of electric energy in the Northwest in this operating
year, even under recurrence of the lowest streamflows in history, All
new electric energy resources, including conservation in significant
quantities, have unit costs many times larger than the unit costs of hy-
droelectric facilities already in our regional rate base; any loss of exist-
ing hydroelectric capability will eventually have to be replaced, and
with a cost impact far out of proportion to the energy impact.

Optimizing the River for Power

To minimize power bills through optiinization of Columbia River
management for power production, three things are necessary, and the
first two are obvious:

1. Mazimize the amount of water in the river
Water extracted from the river for consumptive uses cannot be used to
produce electric energy. Thus, consumption of Columbia River water
for manufacturing, irrigation, or domestic use obviously raises regional
power bills. In some cases, there is a double effect; water pumped from
Grand Coulee Reservoir  FDR Lake] into Banks Lake for irrigation is not
only removed from power production, but it also requires a significant
amount of the remaining capability to be dedicated to its pumping,

2, Minimize the amount of turbine bypass  spill!
Water left in the river but required to bypass the turbines at the various
projects also does not produce energy, For maximum electric power
bill reduction, such energy losses as represented by lockage, leakage,
fish ladder flow, releases of fish attraction water and direct require-
ments for spillway discharge must obviously be minimized.

3. Regulate flow to match electric load requirements
Equally important as the first two needs, but much less generally un-
derstood, is the requirement that river flows be regulated in time to
meet the fluctuating needs of electric energy consumption, In other re-
gions, where electric load is met largely with thermal generation, the
small amounts of hydro generation are almost incidental; utilities in
those areas can use streamflows whenever they occur, chiefly to dis-
place more expensive forms of generation, In the Northwest, the most
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efficient operation is to flat-load our nuclear and coal generation and to
depend on hydro power to carry the load swings. If the river could be
fully developed and operated for power, the hydrograph would be
transformed to look exactly like the regional load profile. This regula-
tion is accomplished by alternately storing and releasing water in and
from reservoirs and smaller impoundments, so that the elevations of
the ponds and reservoirs fluctuate widely, as well as the flows them-
selves. This kind of "shaping" occurs simultaneously over several time
intervals:

Annual shaping. To maximize the ability of the river to ineet firm
load requirements, we must balance capability from year to year. We
depend on our major reservoirs, like storage batteries, to tide us over
particularly bad hydro years in the expectation that two or more ex-
tremely bad years will not occur in sequence. This means that, in a low
water year, there will be no spring freshet and reservoirs will not be full
for recreation and other uses during the suminer.

Seasonal shaping. Because of the applications of electric energy in
the Northwest, customers use much more electric power in the winter
than in the summer. Natural Columbia River flows are much higher in
summer than in winter. We need essentially to reverse the seasonal pat-
tern of flows, again using major reservoirs, to get the most load-carrying
capability out of the river. The Water Budget, established by the North-
west Power Planning Council, has agreed to reduce regional electric
load-carrying capability by 350-550 average megawatts, an amount
equal to the energy output of a large coal-fired plant. Yet the Water Bud-
get does not materially reduce the total annual hydroelectric capability;
it merely forces more of that generation to occur in the spring, when it
isn't needed, and therefore less to be available in the winter, when it
would be usable.

Daily shaping. Because people use much more electric energy on
weekdays than they do on weekends, reservoirs and ponds are put
through a weekly cycle. Storage is drafted for flow auginentation during
the week, and flows are cut back to very low levels on Saturday and
Sunday.

Hourly shaping, People use a lot more power when they are awake
than when they are asleep. Off-peak, we would frequently like to re-
duce flows to a level as close to zero as possible at all projects and to
increase the flows substantially through the peak hours, The daily and
hourly cycles have significant impacts on navigation and recreation.

Thus, although the effects of the first two imperatives � maximize
the amount of water left in the river and minimize turbine bypass � are
obvious to everyone, the significance of the third factor is less widely
appreciated, But it is equally important.
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It is an old saw in the industry that electricity is one product that
cannot be stored; it must be produced at the precise instant when it is
demanded by the customer, However, even if we cannot store electric-
ity directly, we can store  and release! water so that the total hydroelec-
tric energy production most efficiently matches the demand,

Of the three things desired by the "Power Interest," this one per-
haps represents the greatest tampering with the natural order and
causes the greatest conflict with other uses of the river. Because we are
all constituents of the Power Interest, we should all at least be keenly
aware of the cost of measures that either limit increased river flow regu-
lation for power or restore the river to more nearly natural conditions.
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Demands, Desires, Determination and
Enforcement of Water Permits and Rights

Russell D, Smith
Secretary-Manager
South Columbia Basin Irrigation District

All living things within the Columbia River drainage basin have
some demands on the water resources of the Columbia River, including
Mother Nature, who has the most capricious and devasting demand of
all, The hydrologic cycle and weather patterns alone control the
amount and type of water deposited in the basin.

The existing geology of the area gives evidence of the catastrophic
management of the water resources of the area in the past. Such evi-
dence includes the rise of mountains, the remnants of lakes, the several
great gaps, the great coulees, and the Columbia Gorge, Gone are the
mastodon and bison that excavations have revealed once existed in the

area. Currently there are concerns that the anadromous salmon are on
the decline while the shad is on the increase.

Historically man, in his miniscule competency, has endeavored to
manage the water resources by exercising prayer and sacrifice to the
deity, by dance and ceremony, by rain machine, and currently by seed-
ing the clouds with chemicals. There is little evidence of man's success
unless you associate Noah with the great flood he rode out in his ark.

The only success man can claim in regard to management of the
water resources has been his construction, operation, and maintenance
of several small dams on the Columbia River and its tributaries, includ-
ing Bonneville, Grand Coulee, Hells Canyon, and jackson. I use the
term "small" because of the potentials existing at each site and the
comparison they make to the natural dams created by the Gros Ventre
Slide, the Hebgin Slide, the Fernie Creek Slide, and the Mount St, Hel-
ens Eruption. Each of these natural dams took only a few minutes to
create. Utilizing these small dams, man has been able to conserve the
high spring and flood run-offs for later uses to improve flood control,
improve navigation, provide dependable supplies of water for the pro-
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duction of food and fiber, and to generate electricity to make the work
of man and woman much lighter,

In earlier days, there were contests and conflicts between animals
for the use of water, then between animals and man, and now between
men. In the history of the western United States, we have written water
codes of laws intended to manage the rights to use water among the
competing interests, In Europe and the Eastern United States where
rainfall is plentiful and the resultant streams are conveniently located,
the old riparian laws were adequate. In the arid and semi-arid areas of
the West, the streams were not dependable and were very poorly lo-
cated; hence the need to appropriate water from one stream and divert
it to another drainage area. As a result, there was the development of
laws for appropriation. In Washington State, there is some disagree-
ment among legal counsel as to the existence of riparian laws in our
code and the need therefor. To me, an old water mechanic, some ripar-
ian laws do exist and there is a need for riparian law in our water code.

Our state Water Code Act of 1917, Chapter 90.03.011 R.C.W�pro-
vided that "The power of the state to regulate and control the water
within the state shall be exercised as hereinafter in this chapter pro-
vided." I am in agreement that each state should regulate and control
the waters within its boundaries. Our Water Resources Act of 1971,
Chapter 90.54,020�!, provides that "Uses of water for domestic, stock
watering, industrial, commercial, agricultural, irrigation, hydroelectric
power production, mining, fish and wildlife maintenance and enhance-
ment, recreational, and thermal power production purposes, and pres-
ervation of environmental and aesthetic values, and all other uses com-
patible with the enjoyment of the public waters of the state, are
declared to be beneficial," Personally, until the price of fish  red
salmon $5.15/lb. and shrimp $8.18/lb�Pasco, October 1, 1984! becomes
more competitive with beef, pork, and poultry, I see little need to en-
hance the production of fish.

My interest includes all of these uses listed by the state as benefi-
cial; however, my interests are directed primarily at conservation for
food production, hydroelectric power generation, and navigation. I
have been actively involved in the irrigation of land, the reclamation of
land for irrigation, and the production of hydroelectric energy for over
forty years.

I am told that there exists a surplus of food and electric energy. For
this I am very grateful. An abundance of these two, particularly the
food, makes a good diet readily available at a very reasonable cost, Food
 including drinking water!, clothing, and protection from the elements
still constitute the basic needs of mankind, These things can best be
assured in the arid western United States by the development of recla-
mation through irrigation.
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The economics of irrigation development are very impressive and
beneficial to the area, region, and country. Quoting from the U.S. Bu-
reau of Reclamation 1980 Annual Report, I present the following high-
lights:

Water Deliveries: 30,200,000 acre-feet, which includes 27,500,000
acre-feet to irrigation, 2,000,000 acre-feet for municipal and industrial
uses, and 700,000 acre-feet to other uses.

Population Served: Was 22,100,000, 19,000,000 receiving munici-
pal and industrial water with only 3,100,000 receiving irrigation water.

Value of Crops ot the Farm Gate: $7.4 billion for an average value
of $737 per acre or $2.69 per acre-foot of water delivered for irrigation.
Those waters irrigated 10,093,000 acres of cropland and produced
54,500,000 tons of food and fiber enough to feed 39,000,000 people
for a year; provided 66,500,000 man-days of recreation; and produced
46 billion kilowatt hours of electrical energy.

In the Columbia River drainage basin, the United States Bureau of
Reclamation's 1980 Annual Report shows that they delivered irrigation
water to 2,786,339, acres of cropped land for a crop value of
$1,504,959,300 or $540 per irrigated acre.

Over a hundred kinds of crops were grown throughout the recla-
mation area, including dates, grapes, oranges, asparagus, tomatoes, po-
tatoes, avocados, alfalfa, and wheat. On the Columbia Basin Project in
Central Washington in 1980, the United States Bureau of Reclamation
provided 1,801,890 acre-feet of water to 514,390 acres of irrigated crop
land, which produced $275,009,365 of crops at the farm gate for a value
of $535 per acre or $154 per acre-foot of water,

I must point out that the same water flowing through all the tur-
bines and generators below Grand Coulee Dam at that time would have
produced 790 kilowatt hours of electrical energy for a value of only
$7.50 per acre-foot, which is only 5 percent of the irrigation crops
grown with that same acre-foot of water.

Economics, therefore, demand that the water be used for the pro-
duction of food and fiber,

The population involved in food production using irrigation is
only 19 percent of the population in the reclamation states and is even
a lesser percentage in the country as a whole. Therefore, as a political
force, irrigation food producers are not a dominant group, even if they
could be solidified.

What the irrigation food and power producers need is for the gen-
eral population to acknowledge their contribution to the country and to
have the water managers of the West enforce the water code of the West
as originally authored,

71



What we do not need is the current attitudes of the Northwest
Power Planning Council and the Bonneville Power Administration,

The irrigation load of the Northwest was only 752 megawatts as
compared to 6,130 megawatts by the industrial user, 2,762 megawatts
by the commercial user, 5,612 megawatts by the residential user. The
summation is 15,456 megawatts of total load, of which the irrigation
load is only 4.87 percent,

In its planning, the Northwest Power Planning Council devoted a
great deal of time and many pages to that less than 5 percent of the load,
and indicated it could and would be reduced by increasing the rates.

Now Bonneville Power Administration, yielding to pressure by the
aluminum industry, has elected to decrease its rates to the aluminum
processors and increase the rates to other users, including the irrigator.

For the sake of all people who desire good food at low cost, I re-
quest that management and allocators of water administer their func-
tions and responsibilities to ensure that we will always have an abun-
dant supply of low cost food, fiber, and electrical energy.
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River Use: A Triba1 Viewpoint
William F. Yallup
Chairman, Fish and Wildlife Committee
Yakirna Indian National Tribal Council

In the context of the allocation of the water resources in the semi-

arid Columbia Basin, the question "Who wants the water?" is akin to
asking "Who breathes air?" There are a myriad of interlocking and con-
flicting demands for greater and greater shares of what is, on a year-to-
year basis, a finite resource. This writer could exhaust the page limits
for this paper listing the entities � federal, tribal, state, local, corporate,
and individual � who "want the water." The same can be said for the

list of aquatic and terrestrial organisms dependent upon the water for
their existence. Unfortunately, members of the former list have for too
long imposed their will upon the members of the latter to their substan-
tial detriment. Hopefully, conferences of this type can present a num-
ber of creative solutions to the problems created by previous uncoordi-
nated development throughout the basin.

From the perspective of the Yakima Indian Nation, allocation of
the water resource must be considered in light of the Yakima Nation's
treaty-reserved right to an adequate supply of water to fulfill the pur-
poses of the treaty. Prior to the coming of the white man, the Yakima
people exercised dominion over all of Central Washington and de-
pended upon the abundant +rater to supply their food, medicine, and
to a very great extent, their culture. Nature dictated how much water
was available, and the dependent organisms adapted accordingly. On
June 9, 1855, the Yakima Nation executed its treaty with the United
States. The Yakimas ceded to the United States approximately 12 mil-
lion acres in return for numerous promises by the United States, retain-
ing various rights unto themselves. In that treaty, the Yakima Nation
reserved for its use a 1.3 million-acre reservation bordered on the east

by the Yakima River and on the west by the Cascade Mountains, Cen-
tral to the treaty was the retention of the reservation as a homeland for
the Yakima people and continued exercise of hunting, Fishing, and
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gathering rights both on and off reservation. A clear agricultural pur-
pose for the reservation is reflected in Article IV of the treaty:

... sixty thousand dollars to be expended under the direction of the
President of the United States the first year after ratification of this
Treaty, in providing for their removal to the reservation, breaking up
and fencing farms...  emphasis added!
Treaty with the Yakimas 12 Stat, 95.

Article III reflects the retention of the fishing, hunting, and gather-
ing rights:

The exclusive right oi taking fish in all the streams, where running
through or bordering said reservation, is further secured to said
confederated tribes and bands of Indians, as also the right of taking
fish at all usual and accustomed places, in common with the citizens
of the Territory, and of erecting temporary buildings for curing thein;
together with the privilege of hunting, gathering roots and berries,
and pasturing their horses and cattle upon open and unclaimed land.

The Yakima Treaty, like international treaties, is considered to be
part of the supreme law of the land, and as such is generally paramount
to other conflicting laws. [United States v. Oregon and Washington, 302
F, Supp. 899 �969!; aff'd 529 F.2d 570 �976!; Worcester v. Georgia, 31
U.S. 515, 8 L.Ed, 483 �832!]. With regard to the use of water and its
allocation among parties, the courts of this land have consistently held
that Indian treaties reserved sufficient waters to fulfill all purposes of
the reservation. Where, as in the case of the Yakima Nation, the treaty
has several purposes, the treaty reserved sufficient waters to fulfill each
of those purposes. [U,S.v. Adair, 723 F.2d 1394 �984!]. Irrigation for
farming was a portion of the purpose for the Yakima Reservation, and
sufficient waters were reserved for that purpose, [Winters v. United
States, 207 U.S, 564, 28 S.Ct. 207, 52 L.Ed, 340 �908!; U.S.v. Ahtanum
Irrigation District, 236 F.2d 321  9th Cir. 1956! cert, denied 352 U.S.
988 �957!].  Ahtanum Creek forms the northern boundary of the Yak-
ima Reservation,j Commensurate with the irrigation reservation was
the reservation of the fishery right. Inherent in that right was sufficient
water for fishery survival in order that the "right of taking fish" was not
an empty one, The United States Supreme Court, in Washington v.
Washington State Commercial Passenger Fishing Vessel Assoc., 443
U.S. 658 �871!, characterized the reservation of the right to take fish as
follows:

Because the Indians had always exercised the right to meet their sub-
sistence and commercial needs by taking fish froin treaty area waters,
they would be unlikely to perceive a "reservation" of that right as
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merely the chance, shared with millions of other citizens, occasion-
ally to dip their nets into the territorial waters. Because it was the
tribes that were given a right in common with the non-Indian citi-
zens, it is especially likely that a class right to a share of fish, rather
thon a personal right to attempt to land fish, was intended. 443 U.S.
at 678-679.  Emphasis added!

Accordingly, the Yakima Nation received a portion of the fish runs
that could be harvested at their usual and accustomed places. With that
reservation, the Yakiina Nation and tribes with treaty provisions simi-
lar to Article III of the Yakima Treaty retained the right to have the fish-
ery protected from environmental degradation by any users holding
rights junior to the tribal right. Two recent Ninth Circuit Court of Ap-
peals opinion reflect this right. In a case dealing specifically with the
Yakima Treaty and protection of spring chinook redds spawned in the
upper Yakima River Basin, the court ruled:

The parties to a treaty bear a duty to refrain from actions interfering
with either the Indian's access to fishing grounds or the amount of
fish present there. Id. The government constructed the irrigation proj-
ect subject to that duty, When its operation of the project threatened
further to deplete an already low Chinook salmon run, it violated its
duties under the Treaty.  Emphasis added! Kittitas v. Sunnyside Val-
ley Irrigation District, Ninth Cir. Nos. 80-3500 3002, 1-3068, 3069
 Sept. 10, 1982!.

The party impacted in Kittitas was the federal government acting
through the Bureau of Reclamation's Yakima Irrigation Project, Under
the decision the Bureau was  and is] required to supply sufficient wa-
ters to protect all redds spawned in the Yakima system, even if that
protection results in use of waters stored specifically for irrigation pur-
poses. The court based its decision upon the tribe's fishery reservation
right rather than a strict water right theory, ruling simply that the fish-
ery right required releases of water to prevent the fishery right from be-
coming illusory.

In a second recent opinion interpreting the Klamath Treaty, the
Ninth Circuit adopted a water right theory to protect fish and wildlife
rights of Klamath Tribal members.

We therefore have no difficulty in upholding the district court's find-
ing that at the time the Klamath Reservation was established, the Gov-
ernment and the Tribe intended to reserve a quantity of the water
flowing through the reservation not only for the purpose of support-
ing Klamath agriculture, but also for the purpose af maintaining the
Tribe's treaty right to hunt and fish on reservation lands. [U.S. v.
Adair, 723 F.2d 1394 at 1410 �984!.] See also Co!ville Confederated
Tribes v. Walton, 647 F.2d 42 �981!



In discussing the date of priority of the water right implied in the
Klamath Treaty, the court ruled that it dated not from the 1864 signing
of the treaty but instead:

Such water rights necessarily carry a priority date of time imme-
morial, The rights were not created by the 1864 Treaty, rather, the
treaty confirmed the continued existence of these rights.  Emphasis
added! Adair at 1414,

As noted, the courts have interpreted the tribal right to water for
fishery protection both from a fishery right and also from a water right
standpoint, and in both cases have ruled in favor of the tribal right. Fur-
ther, the court in Adair ruled that the right dates from "time immemo-
rial," obviously a priority date superior to any other claimant "who
wants the water."

Importance of the Columbia River
for Our Use and Perspective

"The right to resort to the fishing places in controversy was a part
of the larger rights possessed by the Indians... which were not much
less necessary to the Indians than the atmosphere they breathed." This
statement, made by Supreme Justice MCKenna in the case of U,S, v,
Winans, 198 U,S, 370, in 1905 rings as true in 1984 as it did then. The
Columbia River and its waters play as large a role in the culture of its
Indian people today as they did prior to the coming of the white man.
While "progress" on the Columbia destroyed much of what once was
for the Indian people, "The River" still provides the heart of our culture
and a significant portion of our economy.

The Columbia River tribes continue to resort to the Columbia for
continuation of our fish-eating way of life. Ceremonial and subsistence
fisheries are still paramount, with ceremonies occurring as they have
since time immemorial. Numerous tribal members still fish from plat-
forms with hand-held nets for fish for subsistence purposes. Our people
still construct drying sheds for their fish as was provided for in the
Treaty of 1855.

With unemployment on most reservations standing upwards of 50
percent, the ability to fish commercially is also of paramount impor-
tance to the tribes, Because of these factors, protection, mitigation and
enhancement of Columbia River Basin fish runs is a first priority of Co-
lumbia River tribes, The tribes will continue to use their priority rights
to fishery protection and instream flows to seek the end of bringing
back Columbia River runs,

76



How the River Could Be Managed for Our Particular Use

It is the tribal position that the treaty-reserved right to take fish in
the Columbia carries with it the right to have significant numbers of fish
of all species available. In order to accomplish that end, significant
changes in river management must be made, First and foremost, pre-
sent river use planners must revise their thinking and accept that fish
and wildlife hold at least equal rights with other competing uses. Hope-
fully such revisions can be accomplished without the rancor and litiga-
tion that have previously been required to accomplish any change. The
"handwriting is on the wall" that environmental concerns must have
equal consideration with other uses, Witness the previous citations
from Adair and the Kittitas Irrigation District cases. Also it is critical at
this point to note the ruling by the Ninth Circuit in the case of Yakima
Nation v. FERC [Rock Islandj,� F.2d � 19S4, wherein the court held
that the fish and wildlife provision of the Northwest Power Act 16
U.S.C. 39, et seq. are substantive in nature, thereby requiring that hydro
producers specifically implement the provision of the Act as inter-
preted by the Northwest Power Planning Council. Hock Island also re-
quires compliance with NEPA prior to the relicensing of Rock Island
Dam for an additional 50-year period.

Once the fish and wildlife resources are placed upon an equal foot-
ing, the river should be managed to optimize all resources within the
constraint that the fishery resource must no longer be the primary seg-
ment of river use to suffer if there is a water shortage,

The mandate of the Northwest Power Act that there be protection,
mitigation, and enhancement of Columbia River runs, coupled with
treaty rights, requires that there be an immediate, coordinated effort to
change river management. Adequate passage both up and down-stream
for all migration periods must be expedited, Instream flows and dam
operations designed to minimize impacts on fish must be implemented.
Offsite mitigation and enhancement must move forward rapidly and in
a manner that complements present planning.

The tribes of the Columbia River sincerely believe that significant
portions of these runs can be restored with creative and good faith ef-
forts by all. "Business as usual" cannot continue if results are to be
achieved. The fish have borne the brunt of development to date. In or-
der to accomplish what must be done to comply with federal law and
the treaties, other users must now agree to share a portion of that bur-
den. How much depends on how well we work together to make it hap-
pen.
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Pressing Political and Economic Prob1ems Now
and in the Future

Obviously the major political problem extant is that current river
users see solutions to fishery issues as large economic problems. There-
fore, those users are tempted to push for political solutions inimical to
fishery interests, Fortunately most of those battles were decided in fa-
vor of fish during the intense discussions prior ta passage of the North-
west Power Act. Treaty rights and the Act, coupled with the Rock Is-
land ruling, hopefully will convince all users that cooperation is the
best policy. This is not to say that intense political pressure is not con-
stantly applied on both sides of the issue. Interpretations of treaty
rights and the Act are constantly questioned by those who may be ad-
versely impacted, A primary example is the continued insistence by
the Federal Energy Regulatory Commission LFERCj that it is somehow
above consideration of these issues.

The FERC's position on these issues perrneates every aspect af wa-
ter allocation in the basin. Litigation and continued congressional over-
sight of FERC activities appear to be the only means of dealing with
FERC's position,

Every Columbia River user views allocation or reallocation as a po-
litical-economic issue. Any change in the status quo is viewed with
suspicion and alarm, often coupled with a call or letter to one's senator
or representative. How that can be alleviated calls for one with more
wisdom than this writer possesses.

Obviously the continuing power surplus leaves a question much in
everyone's mind. Will it end and if so, when? If it continues, will power
producers be willing to supply more flow for fish or will they fear that if
they pass excess waters now, that they won't get them back in the fu-
ture? Will Congress continue to allow Northwest power users cheap
rates? All of these questions have bath political and economic conse-
quences that cannot be forecast, but that assuredly have the potential
for confrontation in the future.

As long as there is water in the river and people who compete for
its use, there will be problems, How these are dealt with by the various
players will decide the fate of the river and its resources. The Columbia
River tribes, particularly the Yakimas, pledge to insure that fish and
wildlife will receive equal treatment in the future.
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A National Water Policy:
Our Next Urgent Need

The Honorable Mark Hatfield
United States Senator from Oregon

When I looked at the program for today and saw that I was to give an
appropriate discussion in relation to politics and economics, as a former
political scientist, I realized I was in a no-win situation. The economists
don't consider political science a science and we consider economics to
be somewhere this side of witchcraft. I have often said that if economists

built bridges, they'd all be in jail, so I'm supposed to do the impossible
today. Speaking of being in a no-win situation, there's a story I' ve fre-
quently told of the collegian who would date various and sundry young
ladies, but never could quite find one who would please his mother, Ev-
ery time he brought a date home, his mother found some fault, Well, one
day he noticed a young lady striding across campus and what attracted
his attention was that she had a stride precisely like his mother' s, As he
encountered her, lo and behold, she looked just like his mother, and her
voice was precisely that of his mother' s. While engaging in conversation,
she demonstrated that she thought like his mother, so he thought he had a
real winner, Well, he took her home to introduce her to the family, and his
father didn't like her!

I have decided that the federal government does not like orderly pro-
grams dealing with life. That may be a cynical view to express, but per-
haps it is greatly influenced by the closing days of the 98th Congress, In
those days we were attempting to create a base upon which the govern-
ment could continue to function by appropriating monies through a con-
tinuing resolution, We got hung up on an issue called "water projects,"
Now, the reason I have taken these few moments to express my concern
about the federal government's inability to come to grips with the matter
of orderly development and orderly management of water is that when
the President of the United Stateand, in order to keep this bipartisan
today � when the speaker of the House referred to water development
projects as "pork barrel" and as "budget busters," it demonstrates that
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there is no consensus about what the federal role should be in water re-
source development. The Bonneville Lock became the focal point in part
of this debate and part of this political maneuvering. When one recalls
that Congress has failed to enact any project authorization on any authori-
zation bill for fourteen years, it also demonstrates the paralysis which has
struck our federal government in dealing with these problems. When you
consider that it's been eight years since the legislation pertaining to water
policy was enacted, it again demonstrates this neglect,

Let me suggest that the whole theme of my remarks today is to advo-
cate as strongly as I can and to urge your consideration of demanding that
the federal government adopt a comprehensive national water policy. We
faced a crisis in the 1970s, as it related to the energy crisis brought about
by the Arab boycott of Middle Eastern oil. Out of that crisis came the rec-
ognition that we should have long before established a comprehensive en-
ergy policy. As you know, government tends to respond only during times
of crisis, unfortunately, rather than to anticipate problems and deal with
them in a calm, effective way. But since 1977 when the U,S. established a
comprehensive energy policy, as imperfect as it is, we have been able to
cut the importation of Arab OPEC oil by 75 percent, We have also seen the
opportunity to shift our reliance on oil supply to Mexico, Canada, and
Venezuela � the top three foreign suppliers today of U.S. crude. In addi-
tion, the strategic petroleum reserve is four times as large as it was three
years ago, now containing 430 million barrels of oil, a supply for 90 days
of net imports, and it will grow more � part of our comprehensive energy
policy.

Now let me move back to the lack of a water policy to illustrate what I
consider to be a desperate and important need for that. I think there is a
crisis that is not only ominous, but that could go far beyond the impact of
the energy crisis of the '70s. Bear in mind that water is the only substance
necessary to all life. We' re dealing with fundamentals here. Many organ-
isrns can live without oxygen, but none can live without water, Countries
could survive without oil, but not without water. Besides consumption,
water is needed for energy production, most industrial operations, trans-
portation, and we could go on with all the other multiple uses and de-
mands for water. Let me also indicate to you again by illustration the de-
gree of our dependency upon this great water resource. Over the past
thirty years, the United States has doubled its consumption of water. To-
day, it is 450 billion gallons of water per day, or as that averages out in all
uses, to about 2,000 gallons for every American, Of course 90 percent of
the water goes into agricultural and industrial purposes and uses. For ex-
ample, to produce a hamburger, french fries, and a coke at a McDnnalds's
hamburger establishment, it takes 1,500 gallons of water; to produce the
average car, it takes 100,000 gallons of water, and just to produce the tires
for that car, it requires 30 gallons of water. The average American con-
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sumes about 90 gallons of water per day, of which only two gallons per
day are required for drinking and cooking and that, of course, is the basis
of survival.

Now the supply problem also points to the impending water crisis
that we have, not only the increased demand and use, but also in what' s
happening to our supply base. The largest aquifer in the country, the
Ogallala, stretches 800 miles from South Dakota to Texas, There are 200
wells in this strip of land, pumping up water in 8 different states, The
water table in those states has dropped 10-15 feet. By the year 2020,
only one-third of the southern portion of the aquifer will be left if future
use follows this trend. Also, don't forget that this particular strip of ter-
ritory is America's breadbasket and has some of the largest percentages
of the world's food production; therefore, depletion of this water re-
source not only has implications for this country, but for other coun-
tries as well.

In terms of further problems of supply, when the federal govern-
ment completes the Central Arizona Project, which was to be a living
memorial for Carl Hayden  former legislator from Arizona!, we will find
that massive quantities of water will be diverted from the Colorado
River to Arizona. Bear in mind what's going to happen when you do
that. Southern California will lose one-third of the water it gets from the
river. Presently, no replacement for that water is on the drafting board,
Let's Iopk at another section of the country. In Florida, seawater intru-
sion and plummeting water tables have caused sudden creation of sink
holes; the experts are telling us now that there are many more to come.
We might ask, then, the basic bottom-line question: How will America
cope with the dwindling water supplies, the conflicting regional water
needs and the skyrocketing water demands of agriculture and industry?
The answer: a coordinated comprehensive national water policy. And
what should be the goals of such a policy? Well in my view, those goals
should be very simple, very straightforward. We should develop a na-
tional policy to coordinate the nation's water supply and distribution
system. We should also seek ways to augment present water supplies,
and we should increase our conservation efforts.

Our water supplies are dictated largely by nature, but we can still
manipulate nature through our technology and our genius. Let me illus-
trate by saying that the western part of the United States has 60 percent
of the nation's land mass, but we only get 25 percent of the annual rain-
fall, and therefore we have to recognize the role of conservation as we
talk about the matter of water availability. Remember this, many people
have said that it was the six-gun that won the West, I am convinced it
was not the six-gun that won the West, but water impounded that won
the West and that still presents us with certain unique needs and re-

83



quirements. It seems to me the West should be again the leader in the
conservation movement as it relates to water, in agriculture, in public
use, and in industrial use of water. We are not doing that. In the field of
agriculture alone, we find that in the eastern part of the United States,
140 billion gallons of water per day are drawn, 88 percent of which is
returned. In the western part of the United States, 165 billion gallons of
water are drawn per day, but only 48 percent is returned, a much lower
percentage. The low return in the West is due largely to outdated irriga-
tion methods. Even though we are making some strides and improve-
ments, we still have basically outdated irrigation methods, National
water policy should focus on improved irrigation; improved irrigation
systems, it is estimated, could reduce the agricultural water demand by
half.

Let us focus our attention on private industry. There are so many
changes occurring in private industry today that it's awfully hard to
keep track of them. Let me just give you one example. In the sweetener
line of sugar, we used to depend a great deal upon sugar cane and sugar
beets. I understand now that these agricultural products are fast being
replaced by the use of corn as a base for sweetener. In the preparation
process, you have to soak the corn for a period of time before you begin
the processing; this adds to the demand of water just to produce the
sweetener for our table. In Bend, Oregon, there is a research company
doing a lot of work with some very fantastic breakthroughs, in the
utilization of membranes, In this process they are finding different
ways of purifying our water but they are also working on ways to take
the water from the corn soaking process, and through the membrane,
retrieve what they need in their other industrial processes, then return
that water back into the environment. These are just a few of the things
that illustrate the conservation and reutilization of water in industry. It
is cost-effective.

The general public also has opportunities to conserve water. The
flow restrictors on faucets and toilets have been long known and are
inexpensive; in fact, they only cost $10,00. In Arizona we have a con-
trast between Tucson and Phoenix in their water conservation efforts.
In Tucson, the consumption of water per capita is 140 gallons per day
with restrictors, In Phoenix, without restrictors, it averages 800 gallons
per person per day. Now that's a dramatic contrast and I'm not suggest-
ing that they all will follow those lines, but wherever we can conserve,
it seems to me, we must apply that conservation knowledge; in fact, it
takes more than knowledge, it takes a whole ethic, I could digress here
and do a little philosophizing with you for a few moments on what I
perceive to be one of the great weaknesses of our culture. Today we
have succumbed to the convenience factor; use it and then throw it
away.!nstead, we should be returning to the conservation ethic, which
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is a culture value system and something more than a mechanical tech-
nique.

Now let me take up the coal slurry pipeline; we' ve had a lot of ar-
guments in Congress on this issue. I'm sure one of these days, we' re
going to see the full realization of some of those dreams of a coal slurry
pipeline, taking tons and tons of water. In fact, it is estimated it will
take one ton of water to move one ton of coal. We also have another
estimate that a 55-billion-ton per year pipeline would require 13 billion
gallons of water per year,  now I' ve moved from tons to gallons, in my
measurement of water for this use!. In Congress we' ve debated the ri-
valry between the railroads and the coal slurry pipeline, but haven' t
had any real discussion or done an analysis of the role of water, in any
comprehensive way. Here we could conceivably be legislating projects
that would have a tremendous impact on our water supply without
ever having put it into our decision-making.

We also have to look at the matter of water storage; this is primarily
a federal role. There are roles for everyone: citizens, local government,
state government, and the federal government, as well as the private
sector. Dams and reservoirs on the rivers of the West, of course, accom-
plish this. Precipitation in the West over the past several months
should be a reminder of the need for improved storage, Adequate stor-
age of water in areas lacking surplus will prevent pitting one regional
interest against another regional interest or within the region, one inter-
est against another, such as the agriculture, industry, navigation, fish-
ing interests within a region, as well as between regions.

Turning to the distribution facilities in this whole comprehensive
plan that I think we should have, the role should primarily be a local
one, The East has allowed their distribution facilities to become anti-
quated. In fact, I would suggest to you that the whole nation's infras-
tructure is becoming antiquated. We ought to look upon it not as an
infrastructure for the benefits of our own communities and domestic
people, but as benefits for the entire nation. All we need to do is to look
at the policies and thinking of President Dwight D. Eisenhower who
understood that the nation's infrastructure is an important component
of a nation's security. When Dwight Eisenhower announced the inter-
state highway system, he didn't announce it as a transportation system;
he announced it as a national defense program, which it is. These pro-
grams that deal with the infrastructure are as fundamentally important
to our national security as they are to maintain the life and the culture
in our communities. We also have to recognize that water quality is one
of those components that is often neglected and then after the fact, we
try to clean it up. With this mentality it takes us billions of dollars to do
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the job that we could have done with millions, if we'd have been a little
more the anticipating-type.

The national policy should focus on the quality of water that the
states are now distributing. Recent news which has reported the fail-
ures in toxic waste programs is highly disturbing. The EPA  Environ-
mental Protection Agency! spent between 25 and 30 billion dollars to
improve water quality, after the fact. Yet only one-third of the 18,000
cities of this country are meeting clean water requirements and scores
of Oregon communities have clean water problems, I'm sure that the
same would be true in our sister states. So put simply, national water
policy should coordinate the nation's need with water availability, wa-
ter storage and distribution systems. If we are to be responsible ste-
wards within the conservation ethic, then the nation must have a com-
prehensive water policy.

At the present time, there is no independent group to coordinate
federal water resource programs and activities and our water resource
research programs are ineffective because of underfunding. Those wa-
ter programs are not put into the context of a national requirement;
they' re still looked upon in some instances as "pork barrel." We need a
high-level executive agency to conduct water policy, I'm not suggesting
we create another agency or that we create more federal employees
that should let the conservatives rest a moment. But I do say that we
have to at least set up an interagency program that will bring together
the expertise we now have under some kind of an aegis and designate a
lead agency that can bring together the U.S. Dept. of Agriculture ex-
perts, the Environmental Protection Agency experts, the Corps of Engi-
neers experts, and the Bureau of Reclamation experts to coordinate
their efforts. To resolve this would, of course, be a great problem.
There's not going to be an easy way, but, my friends, we'd better start
and we better anticipate because once we get deeper into this water cri-
sis, and it's inevitable, then we' re going to have to exercise far more
creativity, spend far more money, and probably be less effective than if
we started this now, or as we should have done, about ten years ago.

Let me close with one last thought. What I have said today is not
terribly earth-shaking or, for that matter, terribly new. I always have to
be reminded from time to time that some of the ideas that seem to float
into our minds as political leaders  because it's such an ego-centered
profession that I represent!, we begin to think germinated and were cre-
ated out of our own great genius. So we begin to go around prattling, "I
had a vision, I had a dream, I had an idea," and we like to take credit for
those, Well, to try to keep some degree of humility in this business, I do
a lot of reading of history. If you want to realize how there is nothing
new under the sun, you go back and read a little history. There's a little
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book that was written out of a speech that Mr. Herbert Hoover gave as
he was installed as the President of the National Izaac Walton League in
1921, when he was Secretary of Commerce...In this little book called A
Remedy for Disappearing Game Fish, he incorporated a program for a
comprehensive water policy for the United States in which he talked
about saving the rivers that are saveable at this moment, and preserving
the rivers that are still preservable, and recognizing the fundamental
importance and role that water plays in our life in 1921! After he had
retired from political life and had become our elder statesman, around
the age of 68, he published a second book called Fishing for Fun - or
How to Wash One's Soul, which William O. Douglas, former Justice of
the United States Supreme Court, said was a classic. This book actually
is a book of basic philosophy and conservation. As I read those books, I
could not help feeling again that when we talk about a comprehensive
water policy, we have to put it beyond the technology and the mechan-
ics. We have to set it within a framework of value, a value system, or a
philosophy, if you please. We have to move beyond the pragmatics and
recognize that it has to have a philosophical base, This philosophical
base is, of course, the conservation ethic the survival of the human
race. We are now reaching a point where, unless we begin to deal with
those values of the sanctity of life and the importance of preserving life,
we are going to lind ourselves overwhelmed, and destroyed by our own
"progress,"

So a national water policy will end the nation's paralysis, in my
view on water projects and water planning, This policy will bring the
Bonneville Lock project to Oregon and Washington as a result, but also
more importantly, it will move this nation closer to a future security in
this water management policy and the basis for survival of the human
race.

Questions and Answers
Q: Does the Senator believe that we will get a U.S.-Canada salmon

intervention treaty this year'?

A: The question you ask can be answered only by Senator Ted Ste-
vens of Alaska. We have reached an agreement between Oregon and
Washington but we still lack that Anal agreement that must be reached
with Alaska. I believe that with proper orchestration and persuasion,
we can get that agreement. Senator Stevens feels that there are some
unique fine points that affect Alaska that he wants to nail down. He has
assured me that it's not an insurmountable question, but he wants to get
some of the details worked out. When that happens, I think we will see
the realization of that treaty,
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Q: What is the possibility of an omnibus water resource bill?
A: An omnibus water resource bill passed the House by a vote of

about 333 to 34, It has a price tag of some $18 billion on it, which scared
David Stockman into a second coronary and created the basis for the
horrible ending of this Congress and the confrontation between the
White House, Mr. O' Neill, and me, After some deliberation, the Com-
mittee of the Senate came out with a budget that had a price tag of about
$11 billion, spread out over a twenty-year period. In the Senate Appro-
priations Committee, we came up with a proposal of about $5 billion
and twenty-nine projects, nineteen af them to be authorized in the au-
thorization process; the others were already authorized. These also
were to be spread out over the next twenty years; again, Mr. Stoclunan
failed to buy off on any one of these proposals.

We then made a proposal that would have included a proviso al-
lowing construction of those projects already authorized, under a cost-
sharing plan that would be worked out by Congress. The cost-sharing
plan in the Rowe Bill of the House and in the Senate Bill were both
unsatisfactory to the Administration. I support the basis and theory of
cost-sharing; I'm not an anti-cost-sharer in the waterway and in part
development, I do have colleagues who are totally opposed to the
whole concept of cost-sharing, But the cost-sharing formula has to be
carefully worked out so that it does not, in effect, favor, say, the deep-
water port as against an inland port, or the large port against the sr@all
port, We have worked out a coalition of senators from the Gulf States,
from the Eastern Seaboard, from the Great Lakes, and from the West
Coast on a cost-sharing plan that we felt was equitable. We offered to
fund 5O percent at the local level of a deep-water port; we offered to
propose funding for the inland ports and waterway replacements of 35
percent based on the trust fund, which is still,! think, a most equitable
formula.

I frankly believe � and I will be very candid � that Mr, Stockman
was trying to find an excuse for the President to veto the whole continu-
ing resolution; I think he felt it would be political suicide to approve it.
Because he could not justify a veto on the dollar question because we
were $8OO million under what the President had asked for in a non-
defense discretionary funding program, the White House glommed
onto the idea of "Ah ha, pork barrel, water project." This was the men-
tality Mr. Carter had in January 1977 when he announced his Western
"water hit list" that he thought would play well politically.

Mr, Stockman is a very bright man, though he tends to be a little
cute at times in some of these political maneuvers, So what I am saying
to you is that then we deleted the whole water project, even the ones
that Secretary of the Interior, Bill Clark, was up logrolling for because
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the Administration asked for eleven of them. My view was that we get a
comprehensive and a composite package, or we get nothing. So we
didn't get any; we excised. Now in the new session, we' ll come back to
square one with water project authorization and we' ll get a negotiated
agreement before we start down that track with the White House on
cost-sharing. Then I think we' ll be on track. But again. we still have to
deal with that superficial understanding of which water projects really
constitute pork barrel and which deal with the infrastructure.

Let me add one final point, When the Bonneville Lock was built
and started operation in 1938, the first year it had 160 tons of com-
merce. We are now anticipating that it will require the shipment of 20
million tons of commerce through that lock by the year 2000. Two years
ago, the barges had to wait 55 minutes to maneuver the lock; now it' s
over 2 hours. You can see how that impacts upon the economics of the
waterways. If we could get that out of our way, we could become the
gateway of the whole Asian market, and God only knows we need to do
something to improve our balance of trade, We started 2 years ago with
a 42 billion deficit; this year it will jump to a 130 billion deficit. So
those are some of the economic implications as well as the political
issues in dealing with one of the uses of the Columbia River.

Q: Why can't we budget our water projects as part of our annual
budget process, as is done with defense experiments?

A: What you' re suggesting is an off-budget item. We have a number
of off-budget programs that are not computed into that single-year bud-
get, which gives you a distorted view as to what the budget demand is.
It's much like some of our military procurements; we put a hundred
million dollar down payment on $4 billion weapons, which do not be-
come due until the second, third, or maybe fifth or sixth year in produc-
tion; therefore, we get a distorted view in 1985 of what that hundred
million really means. In terms of the water projects, you have a down
payment that's going to repay itself so that you have an amortization
effect upon that whole project. That's an idea I have heard discussed;
it's a valid idea and I'd welcome it. I'm not sure that even with that kind

of a proposal we could get through a comprehensive water program
without some kind of cost-sharing; we still have to go back to that fun-
damental. But to get the full budgetary impact, that could be a very
helpful thing,

Q: How do you think that the Regional Power Act is being imple-
mented?

A: Let me summarize my view. Senator Jackson and I were the ba-
sic authors of the bill, along with Senator Frank Church of Idaho. We
knew precisely what our intent was and we established what we



thought was a fairly good and complete legislative record to refer to for
implementation.! think that the Regional Power Act, heing as compre-
hensive a piece of legislation as it is, may need some fine-tuning. We
anticipated that it would need some review and some oversight; I think
the time has arrived for that oversight, I have taken advantage of Sena-
tor Evans from Washington coming to the Senate. He was certainly one
of the major factors in the launching of the Act, Out of those discus-
sions, we hope to set forth a plan for an oversight hearing to clarify
some of those matters and perhaps to amend the Act. I'm not suggesting
that I'm being critical, although I do think that I could be critical on
certain things that have happened in its implementation. I'd rather pre-
serve that base in the relationship than to be publicly critical at this
time and see about the possibility of an oversight to work out some of
these things. I think it's fundamental; I'm just as enthusiastic today for
the regional power concept as I was when we wrote it up. I am less than
happy with some of the interpretations,

Q: Could you comment on the dredging of the Columbia River Bar
and what its effects will be' ?

A: The question has to do with the dredging of the Columbia River
Bar to the 55-foot channel, which previously had an authorized chan-
nel depth of 48 feet. The Corps of Engineers not oily came up with a
cost-benefit ratio of ll to 1 on that, but they also did some correlated
studies on the impact upon the flow. As you know, the currents of the
mouth have been a great puzzlement ever since Captain Robert Gray
came along and traversed that bar in 1792. We have even had some spe-
cial studies on the shoaling around the docks and navigational channel
near Astoria that have almost defied engineering solution, These stud-
ies indicated that the deepening of the bar would be not only economi-
cally sound, but would improve the safety factors in the traversing of
the bar, with no long-term impact on currents, shoaling, or other things
that happen as a result of manipulating the bar.

With that study in hand, Congress appropriated our money to do
this project, We completed the dredging in September 1984. It is too
early to evaluate any effects, but we certainly have not had any changes
that anybody has noted. There have been three basic bottlenecks on the
Columbia for full navigation potential, the Columbia Bar being one that
we just took care of. The Burlington Northern Railroad Bridge in Port-
land is the second, and we just got the appropriations completed on
that to replace that bridge, which is a hazard to navigation, Bonneville
Lock is the third and final impediment. Once we replace the Bonneville
Lock, we will have the Columbia River up to its full waterway poten-
tial, fully utilizing the 145 miles of water from Lewiston, Idaho, to the
Pacific Ocean for slackwater navigation,
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How the River is Run
Michael S, Spranger

We have learned about the historical development of the river and
how the river is used. Now we shall turn our attention to some techni-

cal issues on how the river is run,

We don't often think about the importance of a coordinated, inte-
grated river system managed for multiple purposes, but management of
the system is an hour-by-hour, day-by-day, year-by-year process. It is a
complex process that is not very well understood by most of us.

As with uses of the river, we have also found technical constraints
and concerns in managing the system. There have been discussions and
debates in the region over such technical issues as implementation of
the water budget, new spill policies, downstream shaping of flows, and
the need for, and adequacy of, bypass facilities.

In order to manage the river for multiple purposes and uses, it is
extremely important that we learn more about the technical issues and
constraints that are imposed upon the Columbia River system, To dis-
cuss some of these technical issues and concerns, we' ve assembled in-
dividuals who work on these issues on a daily basis, All have technical
background and a vast amount of experience in managing and operat-
ing the river system.
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Water Management Activities
of the Corps of Engineers

Nicholas A. Dodge
Chief, Water Management Branch, NPD
U,S. Army Corps of Engineers

It has been noted by Phillip Wandschneider' that the management
and control of the Columbia River stem from three levels: law making,
policy making, and an operations level, Each level generally forms an
umbrella for the succeeding one. It was also observed that the bounda-
ries between them are somewhat murky because management authority
is divided among so many different organizations many of which
spring from specific legislative acts. This makes the institutional sys-
tem quite pluralistic. If this structure is not already complex enough by
itself, one look at the legislation aimed at establishing the federal gov-
ernment's role in the relatively uncontested function of flood control
reveals at least five congressional acts that set out a major charter for the
Corps of Engineers  COE!. These acts recognized flood control as a na-
tional problem, the solution of which is in the interest of general wel-
fare; they prescribed the principles of economic justification, cost shar-
ing, recognition of interstate compacts, furnishing of lands and
easements; held the government free of damages incident to the work;
defined O&M criteria; and established flood control functions for other
federal and nonfederal projects, The point is that each water resource
function has a similar hierarchy of legislation, which is routinely inter-
preted by affected entities, and it is through this interpretation that the
many institutional arrangements  reflecting policy! are consummated.

Probably one of the best examples of institutional arrangements is
the Pacific Northwest Coordination Agreement, Under this agreement,
sixteen signatories agree to a process that leads to the development of
an annual operating plan. The basic principle behind the agreement is
that by pooling resources, Pacific Northwest utilities and the federal eri-
ergy producers, through load and hydrologic diversity, storage, and
thermal coordination, can effectively increase their combined re-
sources when operating similarly to a single entity. This is a benefit to
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the ratepayer. It can be achieved even though some reservoir parties
 signatories! have a multiplicity of reservoir functions which, by con-
gressional mandate or FERC license, does not allow a maximization of
the power function but only approaches it. This is physically effected
through the joint use of storage wherein reservoir regulation for one
function benefits another one.

The net outcome of the annual plan, then, is to provide a firm
agreement on the energy capability of the system consistent with all
laws, non-power operating requirements, and other contractual ar-
rangements. Each storage project is, in effect, assigned a part of the sys-
tem load through the development of "rule curves" that guide the regu-
lation  Figure 1!.
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In spite of the joint-use water concept, if any or all the single-inter-
est groups desire to increase their "share of the pie" beyond a certain
amount, there will be conflicts. In the 1970s local interests became con-
cerned when greater hydro load demands were suggested because of
the resource deficits then forecast and the desire of utilities to maxi-

mize secondary energy production, The concern was that storage drafts
would be significantly larger than was originally envisioned and that
local concerns such as tourism, fishing, and irrigation might suffer.
This problem was exacerbated by adoption of the Water Budget, which
brought into play:
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1, Reduction and adverse shaping of FELCC for the utility industry
 Figure 2!;

2. Negative impact on local interests who want high reservoir
levels maintained; and

3. Flood control mandatory space requirements, which, when
maintained, would either reduce the assurance of Water Budget or as-
surance of refill  Figure 3!.

Pertinent to this problem is the Power Planning Council's Fish and
Wildlife Program Measure 304 a!�!, which requests reexamination of
COE flood control responsibilities to assure a proper balance among the
various uses of the projects, including fisheries. This study is currently
underway. A companion measure in the program is Measure 304 a! 8!,
which recommends a prioritization of actions by the reservoir owner.
This measure has been subject to a variety of interpretations, by single-
interest groups, usually in a way that favors the goal of the group. It is
only fair to note that the measure is not an absolute requireinent upon
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the Corps. The Corps is required to consider the prograzn measure and
is doing so. However, that consideration must encompass other water
management arenas that the Corps is also required to fulfill.

The COE, by virtue of its water management responsibilities, has
had to make some unpopular decisions for the 1984-85 operating plan
in that the desires of the various single interests can no longer be met to
the former extent, This can be described as a balancing of functions be-
tween power, fish, and other uses that the COE is required to fulfill for
its inultiple-purpose projects. This balancing is undertaken in consid-
eration of the Power Planning Council's Fish and Wildlife Program as
well as the Corps' evaluation of the acceptability of impacts of non-
power requirements,

At the operating level, the COE continues to play a significant role
as it does in operational planning, During the freshets, COE manages
the entire system storage with regulation instructions issued to reser-
voir owners on a daily basis, if needed. In the daily operation for
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power, COE schedules its headwater projects hour by hour, in consulta-
tion with the Bonneville Power Administration  BPA] and consistent
with other needs. The lower Columbia River projects are scheduled and
dispatched for power by the BPA, recognizing project limits set out by
the COE. Canadian storage is managed for flood control and power by
BPA and the Corps as set out by the Treaty documents. The Water Bud-
get Center, created by the Council as provided by the Fish and Wildlife
Program, requests Water Budget flows through face-to-face contact with
the Corps' Reservoir Control Center and in conjunction with BPA sche-
dulers, The execution of these requests results from the reservation of
storage on a firm basis developed in the annual operating plan,

At the operating level the conflicts are similar to those in the opera-
tional planning arena except that they tend to detail or result from
faulty or incomplete planning. Examples such as defining Water Bud-
get schedule flexibility, accounting methods, etc., are details that even-
tually will be resolved and rules codified. However, before this can be
accomplished, a complete understanding between the executive level
directors must be reached, which relates to the responsibilities of each
entity involved and the method of resolving disputes. Such an action is
now in progress but is not yet completed.

In conclusion, it is quite obvious that the management of the Co-
lumbia River is a complicated exercise. The river drains a basin of
259,000 square miles, and most of the 9 million people in the Pacific
Northwest are touched in one way or another by this great resource,
That its management will become completely centralized is very un-
likely, but a considerable degree of centralization does exist now. The
COE � because of its ability to manage a significant part of the basin's
storage, because of the strategic location of its thirty-one projects, be-
cause fish protection is a crucial issue at these same projects, and be-
cause the COE is the largest energy producer in the region � probably
comes closer than any other entity to what might be generally termed
"centralized management," Notwithstanding, negotiation and contract
will always play an important role in management decisions pertaining
to the Columbia River. It seems apparent that these powerful vehicles
will continue to be employed as long as the river remains a shared re-
sponsibility of the state and federal agencies and the Indian tribes.

' Control and Management of the Columbia-Snake River System, Washington State University Report
XB0937. 1984.





That is, the moment-by-moment changes in load are met by changes in
mid-Columbia generation and many of the other resources in the Pa-
cific Northwest are run at a more steady generation level and changed
only on an hourly or daily basis.

It is easy to see that if any one project were to operate without con-
sidering the impact its operation has on other projects, serious prob-
lems could arise. For example, if one project wished to peak, it could
draft its reservoir rapidly if upstream projects were not peaking, or
could cause spill at downstream projects if they were not ready to peak
or do not have sufficient powerhouse hydraulic capacity to use all the
inflow,

The potential for operating conflicts came to a head in the early
1970s when additional units were installed at Grand Coulee and Chief

Joseph darns. The mid-Columbia project owners and participants got
together and developed the Mid-Columbia Hourly Coordination Agree-
ment, through which the projects optimize the use of the mid-Colum-
bia,

This "hourly coordination" attempts to operate the seven dams as
if they were owned and operated by a single utility. Basically, it has
three priinary objectives: first and foremost is to meet the total load re-
quested by all parties, second is to minimize inadvertent spill, and
third is to keep the reservoirs as full as possible to maximize the effii-
cient use of the water available. These criteria sometimes conflict with

one another. For example, keeping the reservoirs full increases the risk
of spill.

While attempting to meet these objectives, other constraints must
be recognized, Each project has its own unique set of constraints. I will
mention a few just to give you a flavor of the system, Grand Coulee has
a forebay draft constraint of 1Y~ feet per day and a tailwater rate of
change constraint that can be as low as 2 feet per hour, Chief Joseph has
a reservoir with 26 feet of draft capability, but only the top 6 feet can be
used during the summer months. Wells Darn has turbine blade prob-
lems that restrict the band of allowable generation on each unit. Rocky
Reach has a limited reservoir capability but a very large hydraulic capa-
bility, Rock Island has the smallest reservoir on the mid-Columbia and
has no allowance for overfi/l. Wanapum Dam has the lowest hydraulic
capability of the mid-Columbia dams and its capability has been fur-
ther reduced by problems with both turbines and generator windings.
Priest Rapids has an FERC license minimum discharge constraint of
36,000 cfs and is just 4 miles upstream from the Vernita Bar, an impor-
tant spawning area for fall chinook salmon.

In addition to these constraints, other normal constraints and nu-
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merous special flow requests limit the flexibility of the system. For ex-
ample, a request may be made for a reservoir to be held down so a boat
launching ramp can be built, or a request may be made to hold a proj-
ect's discharge down so divers can inspect one of the dams. Mean-
while, we' re supposed to try to meet the total load request, avoid spill,
and keep the reservoirs full.

Recently, three new constraints have been added to the system.
These are the spring spill program, the "Water Budget" flows, and Ver-
nita Bar spawning flows.

There is stiH some controversy over what the rate of mortality is of
downstream migrant fish passing through turbines, but almost every-
one can agree that the mortality is less through spillways than it is
through turbines. The mid-Columbia PUDs have agreed to spill a signif-
icant amount of water  in some cases up to a maximum of 25 percent!
during the downstream migrant season in order to increase survival,
This spill results in a direct loss of energy to the mid-Columbia project
owners and participants, In addition, the rnid-Columbia PUDs have vo-
luntarily agreed to spill additional water for which BPA supplies re-
placement energy. This "nitrogen abatement" spill is used to minimize
nitrogen supersaturation in the Columbia River system by transferring
spill to projects where the spill causes less nitrogen supersaturation,

The Water Budget is a part of the Regional Power Council's Fish
and Wildlife Program which is intended to simulate the spring freshet.
The purpose is to increase the average velocity of flows in the river so
that downstream migrants will be encouraged to move through the sys-
tern faster. The major impact of the Water Budget on mid-Columbia op-
erations is the shifting of the release of stored water from wintertime
use when loads are highest and energy is most valuable, to springtime
use where loads are significantly lower and energy therefore less valu-
able.

The Vernita Bar flow constraints are required to accommodate
spawning, hatching, rearing, and emergence of fall chinook salmon at
the Vernita Bar, This constraint limits Priest Rapids discharges from
mid-October to mid-April. During the mid-October to late November
period, discharges are controlled at Priest Rapids to encourage salmon
to spawn at lower levels on the Vernita Bar. From December through
April, minimum discharge restrictions are imposed at Priest Rapids in
order to protect the majority of the incubating eggs, rearing fry, and
emerging fry. This constraint both limits the peaking capability of
Priest Rapids and can cause drafts of reservoirs throughout the mid-
Columbia to maintain the Priest Rapids outflow when inflows supplied
from Grand Coulee are low.
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All these constraints mean that in only three months of the year�
July, August, and September � are there no special operational consid-
erations on the mid-Columbia system regarding anadromous Ash.
Those months may soon also be restricted if protection measures are
found to be necessary and effective for summer chinook.

In conclusion, it should be apparent that the mid-Columbia opera-
tion is a complex balancing act. Any new operational regime proposed
for the river will have impacts on all other uses of the river. This inter-
action requires that at all times we strive for balanced consideration of
all uses of the river.
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Maximizing the Survival of
Migrating Salmon and Steelhead

Malcolin H. Karr
Water Budget Manager
Columbia Basin Tribes

I am speaking today as Water Budget manager for the Columbia Ba-
sin Tribes. Any opinions that I express, therefore, are not necessarily
those of the fishery agencies.

Within the panel topic of "How the River Is Run," I have been
asked to concentrate on river management to maximize survival of mi-
grating salmon and steelhead, with emphasis on the water budget con-
cept.

Fishery agencies and tribes have long pressed for a formal arrange-
ment mandating inclusion of fiishery needs as a Columbia River system
operational constraint. These efforts intensified after large juvenile fish
losses occurred during the 1973 and 1977 extremely low runoff years.
Passage of the Northwest Power Planning and Conservation Act  Power
Act! in 1980 was a major step toward achieving the desired arrange-
ment.

The Power Act directs the Northwest Power Planning Council
 NPPC!, created by the Act, to develop a program to "protect, mitigate,
and enhance" the fish and wildlife resources of the Columbia River Ba-
sin as affected by hydroelectric developments. Furthermore, it directs
that programs formulated under the Act be consistent with Indian trea-
ties.

The next step toward the desired arrangement was adoption of a
Columbia River Basin fish and wildlife program by NPPC on November
15, 1982, The contents of this program were greatly influenced by fish-
ery agency and tribal participation during program formulation. This
program conforms to Power Act requirements by allocating a volume of
both Columbia and Snake River waters specifically to protect migrating
juvenile salmon and steelhead  smolts!.

The basic concept, called the "Water Budget," is to provide enough
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water to move smolts through the Coluinbia and Snake system of reser-
voirs in a biologically timely manner. This will reduce the huge smolt
losses such as have occurred in drought years since the construction of
dams. Before the existing impoundments, smolts could migrate from
upper basin rearing areas to salt water in less than a week, Now, with
the controlled flows possible with the existing dams and reservoirs, es-
pecially during low runoff years, travel time for the same distance can
be eight weeks or longer, This unnatural delay causes large smolt
losses, which greatly reduce the number of returning adult salmon and
steelhead, The Water Budget, therefore, is for flow augmentation when
needed during smolt migration to reduce travel time and increase sur-
vival. This will help to achieve the overall fisheries agencies and tribal
goal of increasing upriver runs of salmon and steelhead.

Here are a few Water Budget specifics:

~ The Water Budget can be used annually from April 15 through
June 15,

~ Water Budget usage is measured at Lower Granite Dam on the
Snake River and Priest Rapids Darn on the mid-Columbia,

~ Project operational requirements include maintaining specified
power base flows at those two locations, to which the Water Budget can
be added.

~ The Snake River Water Budget allocation of 1,19 million acre-feet
 maf! is equivalent to a sustained flow of 20,000 cubic feet per second
 cfs! for one month; the mid-Columbia allocation of 3.45 maf is equiva-
lent to 58,000 cfs for one month,

~ Use of the Water Budget is at the discretion of the two Water Bud-
get managers.

The next step toward achieving the arrangement sought by the fish-
ery agencies and tribes, which we are now trying to carry out, is to im-
plement the Fish and Wildlife Program in a manner that will achieve its
intended results. This is where the Water Budget Center's responsibili-
ties and the role of the Water Budget managers enter in.

The Water Budget managers were appointed by early January 1983.
My appointment by the tribes includes authorization for me to work
directly through the Columbia River Inter-Tribal Fish Commission. My
counterpart, Mark Maher, was appointed by the fishery agencies and
works through the Columbia Basin Fish and Wildlife Council,

It iminediately became clear that many of the I'ish and Wildlife
Program measures specified to be carried out jointly by the fishery
agencies and tribes could not be treated as separable items but must be
handled as a unit. This led to establishment of a joint fishery agencies
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and tribal office, called the Water Budget Center, where the Water Bud-
get managers and essential supporting staff can operate together full
time. Evolvement of the scope of responsibilities assigned by the fish-
ery agencies and tribes to the Water Budget Center reflects this need for
integration of directly related program components.

Simply stated, the Water Budget Center acts on behalf of the fishery
agencies and tribes in overseeing and/or implementing management ac-
tions that impact adult and juvenile salmon and steelhead migration
and passage through the Columbia/Snake system of dams and reser-
voirs. Major components assigned to the Water Budget Center under
Water Budget managers' supervision include:

~ managing the Water Budget so that the limited amount of allo-
cated water is used judiciously and as effectively as possible in enhancing
smolt migration through the system of reservoirs;

~ designing and implementing the many components and objec-
tives of a smolt monitoring program to provide information on migrat-
ing characteristics and survival of juvenile salmon and steelhead, and
to provide the in-season data needed for appropriate flow, spill, and
fish facilities management;

~ designing and conducting a program to evaluate the effectiveness
of the implementation actions.

Applicable fishery agencies and tribal policies, in addition to the
Fish and Wildlife Program, provide overall guidance to the Water Bud-
get Center. A inajor document setting forth these policies is the joint
fishery agencies and tribes Detailed Fisheries Operating Plan prepared
annually by the Water Budget Center. This plan lists the fishery agen-
cies and tribes adult and juvenile fish passage objectives, and detailed
operating criteria for each of the thirteen Columbia/Snake projects re-
garding flow and spill management, operation of by-pass and fish trans-
portation facilities, and other applicable criteria.

These policies and criteria are translated by the Water Budget Cen-
ter into system operational requests from the Water Budget managers to
the Corps' Reservoir Control Center. This is done whenever fish move-
ment and existing or impending passage conditions dictate a need for a
change in system operations to protect the migrating fish; for example,
when the runoff forecast or planned reservoir operations show that a
drop in flows below that needed by the migrating smolts is expected, a
Water Budget request is executed. This request will specify the level of
flow needed, over what period of time, and at what location in order to
shape flows to the movement and needs of the fish,

Another type of request is "spill for Fish passage" specifying the
amount and location of spill needed in order to reduce losses of smolts
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passing dams either lacking bypass facilities or with facilities of too
low effectiveness. At times, the amount of flow in the system exceeds
that required for both meeting power demand and providing spill for
fish passage, resulting in additional water that must be spilled. The Wa-
ter Budget managers then transmit a "spill priority" request to the Res-
ervoir Control Center specifying where to distribute the extra spill and
in what order. This takes into account the location and movement of
both adult and juvenile fish in order to prevent the buildup of high con-
centrations of dissolved gases, and to maintain good upstream and
downstream passage conditions where needed, Time will not permit
me to discuss Water Budget Center activities beyond these examples,

There have been problems, some that we consider serious, in terms
of some of the system operational requests not being carried out in the
manner expected by the fishery agencies and tribes, While misunder-
standings did happen and are to be expected, more often the problems
at the technical, implementation level stemmed from lack of policy-
level agreement on questions such as: Who determines the migrational
needs of the fish? Where do fishery needs fit in the priority order of
competing system uses'? Who controls the way Water Budget usage is
shaped to the movement of juvenile fish'?

I am able to report today that these and other policy questions have
been carefully addressed in recent weeks by joint meetings at the policy
level. The most notable outcome to this point is the execution of a
Memorandum of Understanding signed by Tim Wapato for the Colum-
bia River Inter-Tribal Fish Commission, Dick Myshak for the Columbia
Basin Fish and Wildlife Council, and Colonel Jim Fry for the Corps of
Engineers. Foflowing are three of the items endorsed:

1, The parties recognize that the fish and wildlife agencies and
tribes are the biological experts and are responsible for development of
fish protection plans.

2. The parties recognize that the Corps is the operational expert
and will operate Corps hydroelectric facilities and fulfill other hydroe-
lectric system responsibilities.

3. The parties recognize and hereby adopt the recommended prior-
ities for operation of the system as provided in Section 304  a!�! of the
Regional Council's Fish and Wildlife Program. The parties recognize
that the Corps must consider other uses and authorized purposes of its
projects and act in accordance with Section 4 h!�1!.

While these as yet are only words on paper. if adhered to in the
future by all parties, many of the implementation problems encoun-
tered this year can be resolved. We will try hard to carry these out in the
spirit intended.
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Lessons Being Learned
Charles F. Broches

The final panel's topic, "Lessons Being Learned," is intended to
emphasize the reality that management of the Columbia River is a con-
tinuing learning experience for all those involved in utilizing this
valued resource,

The key problem facing those who manage the river is determining
how to allocate water.!t should be kept in mind that there is no river
czar who possesses the power to unilaterally set levels of water use.
Instead, competition for water is coordinated through a complex set of
international, regional, and local agreements involving an array of dif-
ferent decision-makers with diverse degrees of authority and responsi-
bility. To add to this complex environment is the fact that the availab I-
ity of water is not guaranteed from year to year. There is little serial
correlation between water years. Thus, the region's water users and de-
cision-makers cannot pretend to predict with complete accuracy how
their desires will correlate with the availability of water.

The papers that follow are inclined toward reporting the positive
aspects of learning to cooperate. There is much evidence to suggest that
a great many positive steps have already been taken to promote better
utilization of the river, While guarded optirnisrn is the general theme
that runs through each of the papers, it is important to remember that
decades of distrust and conflict are not easily undone.

The history of water resources policy-making suggests that institu-
tional conflict can best be resolved through the interaction among those
with conflicting claims to the water. If the conflicting parties can carne
to recognize that each claim to the resource is based on a legitimate
beneficial use of the water, the chance for the parties-at-interest to re-
solve disputes around a conference table rather than in a courtroom is
increased, Indeed, the central conclusion of the following papers is the

109



growing recognition that all of the users of the Columbia River have a
legitimate claim for using the river and that by listening carefully, a
substantial reservoir of commonality exists that can reduce future ten-
sions.
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Adaptive Management: Learning
from the Columbia River Basin
Fish and Wildlife Program

Kai N. Lee
Associate Professor of Environmental Studies
and Political Science, University of Washington
and Member, Northwest Power Planning Council

Jody Lawrence
Policy Specialist, Washington State Energy Office
and Northwest Power Planning Council

In its recently amended Columbia River Basin Fish and Wildlife
Program, the Northwest Power Planning Council adopted a biological
policy framework of adaptive management.i Our primary purpose here
is to explain this policy approach and its role in the program, which is
now the largest effort at biological restoration on the planet.

There is a second theme implicit in our story, This conference de-
lineates the sometimes intense competition over the resources of the
Columbia River. Competition is not only unavoidable; it can lead to
better utilization of resources, For that benefit to be realized, however,
competition must produce more than conflict. It must foster solutions
as well. Congress created in the Power Council a body that makes ana-
lytically based, informed judgments on behalf of the Northwest. We be-
lieve a problem-solving approach based upon science can contribute to
the difficult problems of salmon enhancement � and that that has
broader implications for users of Columbia River water.'

The Council's Fish and Wildlife Program responds to an extraordi-
nary mandate: the restoration of naturally reproducing fish and wildlife
in the Columbia River Basin, in compensation for damage from hydro-
power development. The program prepared under the Northwest
Power Act3 takes major steps to elevate the place of fish and wildlife�
salmon and steelhead in particular � among the multiple uses of the
Columbia River.

It will take more than law and money, however, to improve the
situation of the basin's anadromous fish: scientific uncertainties

abound. The recent abrupt shift in oceanic and atmospheric conditions
labeled "el Nino" underscores our limited understanding of the popu-
lation dynamics of anadromous fish. Mixed-stock fisheries force the im-
position of conservative harvest regulations, And the history of
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hatcheries, until now the principal form of enhancement, is at best
mixed. The point is simply put, If organisms that range from the Clear-
water and Deschutes rivers to the Gulf of Alaska are to be protected and
enhanced, the ecosystems they inhabit must be guarded, augmented,
and above all better understood,

Adaptive management is a policy framework that recognizes bio-
logical uncertainty as a reality, while accepting the congressional man-
date to proceed on the basis of the "best available scientific knowl-
edge."4 Adaptive management asks what information the elements of
the program could yield, thinking of them as experiments designed to
test and extend the scientific basis of fish and wildlife management. By
learning from the implementation of the program itself, the Council
and resource managers are able to act affirmatively on behalf of living
resources both in the short run and the long term.

Background

The Northwest Power Act of 1980 revised the charter of the Bonne-
ville Power Administration and established a planning and cost-alloca-
tion framework for the region's electric power industry. Planning re-
sponsibilities were assigned to a new interstate-compact agency, the
Northwest Power Planning Council.5

In Section 4 h] of the Act, Congress rejuvenated a long neglected
responsibility of the region's hydropower system: the protection and
enhancement of fish and wildlife in the Columbia Basin, to mitigate
damage from the development and operation of hydropower facilities.
The Council was assigned the task of developing a Fish and Wildlife
Program, with substantial guidance from the Basin's Indian tribes and
federal and state fish and wildlife agencies. That program was adopted
in 1982 and amended earlier this month, Organized into eleven sub-
stantive sections, the program contains well over 200 "measures"�
studies, projects, operating procedures, and other actions to benefit fish
and wildlife.

The centerpiece of the program is a regional effort to restore the
once-prolific runs of salmon and steelhead in the Columbia River and
its tributaries, emphasizing naturally reproducing stocks in the upper
river. These are the runs most severely affected by hydropower de-
velopment and operations. Declines in these populations affect all
users, especially the tribes whose legal claims are tied to traditional
fishing sites, The program's upriver einphasis is reflected in its three
costliest elements: the Water Budget, which restores part of the spring
freshet that helps to flush migrating young fish to the sea; a capital con-
struction program to increase the survival of salmonids as they migrate
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through and around dams in the main stem of the Columbia and Snake
Rivers; and an effort to enhance anadromous fish in the Yakima River
Basin of Washington,6

The program is ambitious and comprehensive. In addition to the
anadromous fish sections, the program includes efforts to protect and
enhance resident fish and terrestrial wildlife, to coordinate Council ac-
tivities with those responsible for regulating harvest of Columbia River
stocks, and to define responsibilities for program implementation by
the Bonneville Power Administration, federal and non-federal hydro
project operators and regulators, and the tribes and resource agencies, It
should be noted that the Council has no formal authority in harvest
control nor in resource management per se.

Throughout, the Fish and Wildlife Program must. engage with two
human frailties: limited knowledge, mentioned above, and conflicting
interests. As the anadromous fisheries dwindled, conflict became en-
demic. Indian rights, virtually ignored for decades, have gained dra-
matically in legal stature over the last ten years. Conflicts between
states and tribes have been the result, superimposed upon troubled re-
lations among the states, over issues such as Idaho's exclusion from the
compact regulating inriver fisheries of the Columbia.

While there is no doubt that hydropower development has had a
major impact on fish and wildlife, the Council and the electric power
industry are mindful of the tendency to regard the ratepayers as a deep
pocket, to provide benefits unrelated to power development.' The cur-
rent cost of implementing the Fish and Wildlife Program is approxi-
mately $30 million per year, one percent of the annual revenues of the
Bonneville Power Administration; revenues lost because of the Water
Budget are estimated at $58 million per year, but these depend on con-
ditions in the power market and on water levels in the reservoirs. Con-
cerns about the costs of the program have been pursued, thus far con-
structively, by the Pacific Northwest Utilities Conference Committee,
But the potential for disputes on these and other grounds is indicated
by fears that the program will affect water rights, or in suggestions that
nonpower interests should share the costs of protection and enhance-
ment.

In sum, the program outlines a means for the region to accord fish
and wildlife "equitable treatment "s among the multiple purposes of the
hydroelectric projects of the Columbia Basin. Such treatment will be
historically unprecedented,9

Adaptive Management: A Biological Policy

Despite the scope and ambition of the Fish and Wildlife Program,
Congress contemplated little research prior to action. Instead, the Act
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directs the Council to rely upon the "best available scientific knowl-
edge." Many of the measures in the program have been carried out on a
limited scale within the Columbia Basin. The Council's mandate is dis-
tinctive, nonetheless, in that we are directed "to deal with the Colum-
bia River and its tributaries as a system,"» The Act's bias toward ac-
tion, combined with the Council's systemwide responsibility, leads
logically to the policy perspective we call adaptive management,"

Adaptive management is learning by doing; by treating measures
in the Fish and Wildlife Program as experiments, the implementation
of the program becomes a set of opportunities to test and improve the
scientific basis for action. Those opportunities, in turn, structure a sys-
temwide planning regime that makes use of information produced by
implementation of the program.

Adaptive management is both a conceptual approach and a strat-
egy of implementation. As a conceptual approach, it sets a scientifically
sound course that does not make action dependent on extensive stud-
ies. As a strategy of implementation, adaptive management provides a
framework within which measures can be systematically evaluated as
they are carried out.

Adaptive management rests on five principles which must be
shared by those involved in implementation:

1, Protecting and restoring fish and wildlife is a common objective,
Hunters, fishers, scientists, and naturalists all benefit from enhance-
ment. Yet short-run human interests are often poorly aligned with the
needs of the natural system. The focus of the Council's program is the
shared long-term interest in protecting and rebuilding stocks.

2. Projects are inevitably experiments; the choice is to make them
good ones or poor ones. Given the current state of knowledge, no mea-
sure can be guaranteed to perform as intended. Some will fail; others
will do better than expected,

3. Action is overdue, We should not defer action until "enough" is
known. Acting with the expectation of surprise is an important kind of
study in its own right.

4, Information has value, not only as a basis for action but also as a
product of action. Designing projects so as to develop their learning
benefits is an important planning objective.

5. Enhancement measures may be limited in time, but manage-
ment is forever. The obligation of the program is to rebuild a self-sus-
taining resource within an environment modified and maintained by
human action. Enhancement activities must include deliberately de-
signed means for learning and remembering how better to manage the
resource.
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Action can produce knowledge, but only if learning is an objective
from the outset. Thus, in addition to restoring depleted stocks of fish
and wildlife, adaptive management seeks to assure that future manag-
ers will be able to draw upon a stronger body of knowledge. By stress-
ing what is to be learned, the Fish and Wildlife Program can be more
than a collection of measures; it becomes a method of increasing the
likelihood of success over time.

Adaptive management provides a unified approach within which a
wide variety of measures can be designed and then assessed during im-
plementation. Those that produce dramatic results will not need much
evaluation beyond a summary of what is needed to succeed elsewhere.
But only rarely will failure be unequivocal and swift, If outplanting of
hatchery fish were followed in some cases by disease in naturally re-
producing fish, it would be hard to tell whether outplanting led to dis-
ease � unless that possibility were anticipated and appropriate records
kept. Moreover, without a firm grounding in biological analysis, man-
agers may read incomplete results as failure, narrowing options for the
future by incorrectly inferring the lessons of experience, Adaptive man-
agement encourages deliberate design of measures, to assure that both
successes and failures are detected as early as feasible and interpreted
properly as guidance for future action.

It is obvious that one should learn from experience, What science
adds is the habit of thinking in terms of experiments and the informa-
tion they can provide. Experiments are disciplined interventions into
natural processes. The Fish and Wildlife Program is a set of interven-
tions into the natural processes of the Columbia Basin: measures are
experiments. If measures are well designed, much will be gained, espe-
cially in the long term.

Were there certainty about how to restore and enhance the fish and
wildlife of the Basin, the program could be judged simply on the basis
of its near-term effectiveness. Because there is little certainty, the pro-
gram should be evaluated on bath its short-term success and its ability
to take account of new information. A program that learns poorly will
be defeated by uncertainty; one that learns well can prevail despite the
poor state of knowledge initially. Acting in light of new infoimation is
adaptive management.

The Role of the Council

No Council member is a biologist. The program is a biological plan
for restoring and enhancing fish and wildlife. It may be unclear how a
scientific perspective should affect the work of the Council.

The Council's task is different from that of those who carry out the
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measures in the program. The Council's role is institutional � helping
to define purposes, within the framework of the Act; working with util-
ities, Congress, and others to provide funding to achieve those pur-
poses; and influencing the selection of people to lead implementation
efforts.

Between the Council's institutional guidance and the execution of
the program measures, there is a set of organizations: the Bonneville
Power Administration, the Ariny Corps of Engineers, the Bureau of
Reclamation, the Federal Energy Regulatory Commission, Indian tribes
of the Columbia Basin, and federal and state fish and wildlife agencies.
These organizations implement; they employ and direct those who
carry out the actual work; they transform measures into detailed opera-
tional programs; they budget resources. Given their operational impera-
tives and the history of conflict that surrounds fisheries management,
none of the implementing organizations has been in a position readily
to heed the principles of adaptive management.

The Council, however, with its systemwide planning responsibil-
ity, can work with agencies and tribes to instill such an approach to
action and lay the foundation for long-term, basinwide management.
Central to that perspective is the fact that enhancement actions can pro-
vide information relevant to continuing redesign of the program � that
one can learn by doing.

High-output I.earniag

If projects are to be experiments, there must be something to ob-
serve. This idea has several significant consequences:

1, Measures should be formulated as hypotheses. What is the in-
tention of the measure, precisely? Given the experience of biologists
and resource managers, what unintended consequences might ensue?
By making expectations specific, concrete, and quantitative in advance,
one can identify surprises as they emerge.

It is crucial, however, that expectations be treated as hypotheses
rather than predictions: managers must not be punished for being
"wrong" in the sense of making a prediction that is not borne out by
events; surprise is the key to learning.

2. Measures should make an observable difference. Natural popu-
lations of fish and wildlife fluctuate for reasons beyond human control
or prediction. If an experimental probe is to have a discernible signal, it
must have an iinpact sufficient to overcome the noise of natural varia-
tions.

Thus, instead of iinproving fish passage at widely scattered proj-
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ects, it makes sense to undertake improvements simultaneously in ad-
jacent dams. The effects of modifications will then be compounded,
making it easier to see a statistically reliable effect on fish survival.

3. Mani tori ng must be designed at the outset. One cannot see what
one does not look for. The program already requires careful monitoring
of the biological effects of the Water Budget 2 adding scientifically
coherent monitoring to other key sections is a high priority in translat-
ing adaptive management into explicit directives.

4. Biological confirmation is the fundamental measure of effective-
ness. The Act calls for review of the Council's energy plan and fish and
wildlife program "not less frequently than once every five years";" the
Council began to amend the 1982 Fish and Wildlife Program on the first
anniversary of its adoption. But it takes four or five years for a steelhead
or chinook salmon to grow to adulthood and return to the river. Adap-
tive management heeds biologically relevant information, even when it
may be slow in coming,

5, Quantitative models can sharpen hypotheses, orgariize large
numbers of observations, and facilitate an overall perspective on the
consequences of intervention. For all these reasons, models can be of
great utility in guiding implementation,

Quantitative modeling results, however, should always be-
presented together with sensitivity analyses that put the predictions in
context. When the measures available are sensitive to uncertainties in

input data, it is important to measure the uncertain parameters or to
control their impact. Conversely, models can demonstrate that some
parameters are not important to the measures under consideration; this
tends to quiet disagreements over those parameters and improves the
likelihood of consensus,

The basic message is called "power of test" in statistics: to distin-
guish one effect {the measure! from a multitude of others {natural fluc-
tuations!, it is necessary to make that effect a large enough one to be
seen.

Application to the Program

What might adaptive management mean concretely?i4 Adaptive
management has been broadly outlined in Section 1500 of the program;
the approach set forth there implies that the Council will:

* urge managers, scientists, and the utilities to address uncertainty
in their resource management and implementation activities and in re-
search;
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* encourage flexibility in operations and program implementation,
as new information becomes available;

* improve the power of test of key measures in the program; and
* emphasize evaluation, paying attention particularly to measures

on which work is just beginning.

Adaptive management affects both what the Council does and how
implementing entities approach what they do. We plan a workshop in
the next few months, to discuss with scientists and resource managers
the application of adaptive management to the amended program, For
example, the adaptive management concept can be integrated into the
program's anadromous fish goals.» In setting production objectives,
one must face the uncertainties of rebuilding naturally reproducing
runs. Adaptive management is a way to establish objectives  hy-
potheses! that can be revised in light of new information.

Adaptive management also provides a systematic approach to im-
plementing the Fish and Wildlife Program. Which measures are likely
to produce information that will reduce critical uncertainties'? Those
are the ones that need to be designed with maximal power of test. Mea-
sures that promise useful information deserve high Council priority.

The Yakima hatchery, for example, approved in the amended Pro-
gram's is of central importance to the Program because it is intended to
produce fish for outplanting, to initiate naturally reproducing runs
throughout the Columbia system. This facility can also become a
unique laboratory for the study of hatching, rearing, and disease control
in salmonids, The master plan to be developed for this hatchery should
define questions to be investigated by the operation of the facility, such
as the importance of genetic variability in stocks selected for outplant-
ing.

It is also important to make clear what adaptive management is
not. Standing alone, adaptive management cannot answer the eco-
nomic questions that arise in salmon enhancement," The Council,
among others, is responsible under the Act for assuring the Pacific
Northwest of "an adequate, efficient, economical, and reliable power
supply."" Thus far, the cost of carrying out the program � roughly one
percent of annual BPA revenues � has been too small to affect the eco-
nomics of power. In addition, it has proven difficult to estiinate the
costs of achieving the congressional objective of protecting and enhanc-
ing the region's fish and wildlife. More generally, there are low-cost
measures that are likely to be of little benefit, and high-cost nnes � such
as improving the survival of juvenile fish in the main stem of the
river � that can return large benefits. In supporting the Council's initia-
tive in the Yakima Basin, the utilities agreed, cautiously, that a pilot
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scale test of the program's anadromous fish enhancement strategy was
sensible.»

Information gained from adaptive management will also be useful
in improving the cost-effectiveness of the program. The adoption of
adaptive management by the Council, indeed, reflects a concern for
economically sound use of ratepayer funds. The level of biological un-
certainty makes it necessary to obtain additional information before re-
liable judgments about systemwide cost effectiveness can be made. But
there is no doubt that a scientifically sound framework is indispensable
for assessing the value of program measures; adaptive management is
such a framework.

It is also important to see that adaptive management is not a substi-
tute for efforts to achieve equitable treatment for fish and wildlife.
Some elements of the program, such as the Water Budget, were de-
signed in part to create for fish and wildlife interests a "place at the
table" when decisions affecting living resources are made. Such mea-
sures are bound to encounter resistance, since their effect is to reallo-
cate decision-making influence. That resistance must be met with
strong leadership from the Council in settling disputes and sustaining
the thrust of the prograin.

The Fish and Wildlife Program is public policy; adaptive manage-
ment is something narrower, a scientific policy. Adaptive management
is not sufficient in itself to guide the program even though it is clearly
necessary.

Reluctances, Reservations, and Cautions

Adaptive management has been accorded a cautious reception by
the resource management cominunity and utilities. That was in part the
normal reaction to a new idea whose operational implications are not
entirely clear. But it is certainly true that the experimental approach
raises hard questions.

Consider scientific validity. Adaptive management is one of the
few ways to achieve sufficient power of test to advance our limited
understanding of fish and wildlife management, This is not to say, of
course, that every large-scale intervention is technically justifiable.
Even those that are sound must be interpreted carefully. Some mea-
sures, such as the Water Budget, may yield clear results only after a
long period of implementation. Some measures such as fish passage fa-
cilities are highly site-specific, limiting our ability to transfer lessons
learned to other locations. Moreover, the natural world is highly vari-
able, so that choosing control groups and baselines against which to
measure change is a difficult task.
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Fish are oblivious to whether they are being managed in an experi-
mental fashion, but the humans implementing the program care about
how their work is being evaluated. This introduces additional subtle-
ties into experimental design. An attempt to introduce unorthodox pro-
cedures into well-established craft technologies such as hatchery man-
agement is likely to be met with resistance. Conversely, the perception
by resource managers that a change is positive may bias data reporting,
producing falsely optimistic results.

At the policy level there are parallel hazards. Adaptive manage-
ment could be misinterpreted as a license to undertake poorly con-
ceived measures, justifying them as experiments. Alternatively, the fact
that a measure is being implemented using an experimental framework
could be mistaken as evidence that the technique is unproven, and that
further use of it should be delayed until the "test" is completed.

In the long run, the greatest hurdle may turn out to be the problem
of adverse results. Measures are undertaken to enhance or to protect a
living resource. Adaptive management requires clear specification, in
advance, of anticipated outcomes, Given biological uncertainty, one
must expect even perfectly implemented measures to fail sometimes,
either because of natural fluctuations or because the underlying con-
cept is flawed, Thus adaptive management increases the likelihood of
both visible success and visible failure. Resource managers whose ca-
reers hang in the balance will regard this prospect with mixed feelings.

There are two challenges here, The first is to redefine success so
that nominal failure can be evaluated on the basis of the information it
does, in fact, provide. Second, one should encourage resource manag-
ers to recognize the potential value of surprising outcomes, since they
often contain the most valuable information. Experimental scientists
typically measure success by whether the measurements were correctly
carried out, not whether they agree with theory. Even though resource
managers are often trained as scientists, the organizational culture in
which they work is at best indifferent to the experimenting spirit of
adaptive management. This barrier is likely to be a formidable one,

Finally, the tribes and agencies responsible for resource manage-
ment may wonder if the Council is the appropriate entity to undertake a
scientific policy like adaptive management, Science has not played a
prominent role in the Council's decision-making thus far, nor has the
Council settled upon a single concept of its planning responsibilities in
fish and wildlife.

Adaptive manageinent is a scientific policy, It can succeed only if
the Council is able to fashion a working relationship with the scientific
and resource manageinent communities. In bringing adaptive manage-
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ment to life, the Council will need expert assistance in two ways. First,
the scientific perspective is a vital ingredient of the policy judgments
that comprise an adaptive management approach. Technical considera-
tions are not always controlling � learning is not the only benefit of the
program � but the value of learning can only be assessed within a pro-
cess in which scientists participate. Second, adaptive management re-
quires measures to be designed as experiments; for this, scientific expe-
rience is instrumental.

More fundamentally, at the heart of adaptive management there
must be pooled scientific judgment. From this perspective, adaptive
management is a decision-making process through which a community
of peers determines whether the experiment embodied in a program
measure is worth carrying out, not only if it succeeds, but for its learn-
ing benefits if it produces surprise, Peer review of this kind would pro-
vide expert, disinterested regional judgments to guide the production
of information from program implementation, How to define the com-
munity of peers is one of the primary institutional issues to be taken up
in the Council's goals process, as well as in the forthcoming workshop
on adaptive management,

It is important, finally, to sustain the momentum of the program. Of
all the obligations of science to society, none outranks the ethical: the
point of experimenting is to protect and enhance living resources more
effectively; for the imperiled fish and wildlife of the Columbia Basin,
there is little time left to act.

The ancients lamented the folly of human action, They put it poeti-
cally in the saying that the owl of Minerva flies at dusk: wisdom, sym-
bolized by the owl, is apparent only at the end of the day, when the
battle is over.

But when we learn from action, the owl can fly at dawn.

Note: The authors welcome comments on this paper. They may be sent
to Professor Lee at the Institute for Environmental Studies, University
of Washington, FM � 12, Seattle, WA 98195.

Notes

' Northwest Power Planning Council, 1984. Columbia River Basin Fish and Wildlife Program,  Port-
land, OR; Council, forthcoming!, section 16OO. Cited hereafter as "Fish and Wildlife Program."

s The ideas developed here for fish and wildlife bear a family resemblance to the power planning
strategy adopted by the Council. See Northwest Power Planning Council, 1983 Northwest Conserva-
tion and Electric Power Plan  Portland, OR: Council, 1983! Chap. 3.
' Pacific Northwest Electric Power Planning and t.'onservation Act ot 1980, 16 C.S.C. 839; cited
hereafter as "Northwest Power Act" or "Act."

s ibid., Sec. 4 h!�! B!m emphasis supplied.
" See the paper bv Edward Sheets for this conference.
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' Fish and Wildlife Prograin, sections 300, 400, 600, 900, and 1500. A]so see the papers by Nirholas
Dodge, Malcolm Karr, William Lloyd, Don Long, Kahler Martinson, and Timothy Wapato at this con-
ference.
i The Act directs that "Consumers of electric power shall bear the cost of... deal[ing] with adverse
impacts raused by... electric power facilities and programs only." Sec. 4 h! 8! B!.
s Ibid., Sec. 4 h!�1! A![i].
s The change in priorities is suggested in the Council's decision in Sec. 404 b![5! of the Program to
require closure of the new second powerhouse at Bonneville Dam, when needed, to protect migrating
young fish.
The powerhouse is equipped with the most advanced fish screens and bypass technology, Unfortu-
nately, the flow of water into the dam apparently defeats these $23 rniflion fish passage facilities.
Instead, the current, cascading over the remains of a cofferdam built during the construction of the
powerhouse, carries more than two thirds of the migrants underneath the fish screens and into the
turbines; there, 15 percent are killed.
The Fish and Wildlife Program provides that the Corps of Engineers will develop a solution to the fish
bypass problems at Bonneville Dam. In the meantime, the Corps, in consultation with the fish and
wildlife agencies and tribes, will operate the dam to achieve 85 percent Fish passage efficiency, That
Figure � comparable to the best levels achieved in the Columbia system would require closure of the
second powerhouse for substantial parts of the migration season, The program still assures that firm
power loads would be met. The econoinic impact of the interim operating procedures is estimated at
roughly $5 milhon per year of lost power revenues.

ie Ibid., Sec. 4 h!�! A!, emphasis supplied.
" The term originated in research conducted at the Institute of Animal Resource Ecology at the Uni-
versity of British Coluinbis, See Adaptive Environmental Assessment and Management, ed. C.S. HIOI-
ing  New York: John Wiley 8c Sons, 1978!: Environmental and Social Systems Analysts Ltd., Review
and Evaluation of Adaptive Environmental Assessment and Management [Vancouver, B,C,: Environ-
inent Canada, 1982!.
The idea that enhancement activities should be carried out using an experimental framework had
been stated earlier in P.A, Larkin. "Play It Again Sain � An Essay on Salmon Enhancement," J. Fish.
Res. Bd. Can. 31 �974] 1433-56,
An experimental approarh to social welfare policy is discussed in Alice M. Rivlin, Systematic Think-
ing for Social Action [Washington, D,C.: Brookings Institution, 1971! Chap. 5,
" See. Fish and Wildlife Program, Section 304.

» Northwest Power Act, Sec. 4 d]�!.
's The authority to translate these ideas into Council actions is straightforward. Even without a close
legal analysis, it seems clear that the five aspects of experimental design disrussed above can be
grounded in the Act's requirement to plan in accord with the best available scientific knowledge. The
practical and political feasibility of adaptive rnanageinent is another question, however.
" See, Fish and Wildlife Program, Sec, 201. A Council staff issue paper proposing a goals develop-
ment process will be circulated shortly after this conference. Adoption of goals would occur in 1985,
according to that proposal.

's See, Fish and Wildlife Program, Sec. 704 i!�!.
'r In his paper for this ronference, Timothy Wapato discusses the dispute over the eronomic princi-
ples that should guide salmon enhanceinent.

's Northwest Power Act, Sec. 2�!.

's See Egil Krogh's paper for this conference.
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Indian Treaty Rights and
Economic Considerations

S, Timothy Wapato
Executive Director
Columbia River Inter-Tribal Fish Commission

Several recently enacted federal statutes direct anadromous fish-
eries restoration, enhancement, and management in the Pacific North-
west, These laws are significant for the breadth of activity they sub-
sume; for instance, the overriding principle of the Northwest Power Act
provides that fish and wildlife interests and power interests shall coop-
erate as partners in the development, operation, and management of the
Columbia River hydroelectric system for the benefit of all citizens of the
Pacific Northwest. In effect, Congress has placed fish and wildlife con-
cerns on an equal footing with power production in the Columbia River
Basin.

Other federal statutes govern various aspects of anadromous fish-
eries management, The Magnuson Fisheries Conservation and Manage-
ment Act, for instance, provides binding principles for harvest manage-
ment of ocean fisheries. What have we learned from our efforts to

implement such laws'? What role has economics played and what are
some common criticisms of economics as applied to natural resources
management? This paper will briefly address these questions, The fol-
lowing comments, regarding the application of economics in fisheries
management, preface a discussion of fisheries-related statutes.

Two general models of economic analysis are frequently used in
water resources and fisheries planning, The first and most familiar is
cost-benefit analysis. Less fainiliar, but perhaps more broadly applied,
is the cost-sensitive model.  " cost-sensitive" is used here in the sense
of "cost-effective."! No single definition for either model is uniformly
accepted. With this caution in mind, cast-benefit analysis may be de-
scribed as a technique in which data are assigned dollar values and are
formatted to arrive at a direct comparison of monetary costs and bene-
fits. Cost-sensitive analysis entails identification and consideration of
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monetary costs, but does not require monetization of benefits or a direct
comparison of benefits and costs in pecuniary terms,

From the perspective of a person whose job is to protect and ef-
fectuate Indian treaty rights, the cost-benefit model has several faults
that limit its usefulness in dealing with fishery resources. Implicit in
cost-benefit analysis is a rigorous definition of the pecuniary worth of
different factors. The most common indices of worth are market prices
or a systein of shadow prices based on estimated market behavior. In
the business setting, costs and benefits are readily identifiable as pe-
cuniary losses and gains. However, the marketplace is not well
equipped to place a monetary value on legally and constitutionally se-
cured rights, which typically are not bought or sold.

Moreover, in the government setting, the identification of costs and
benefits is often difficult. The public, which government represents,
will have conflicting views on what results should be considered costs
and what results should be considered benefits. More fundamentally,
conflicts develop when cost-benefit analysis is used to implement a leg-
islative decision to correct a marketplace failure. [Pollution is often
considered a market failure or "externality."! Such conflict has the po-
tential to erode both the solution and the process by which it was
reached, insofar as the market-oriented solution may be at odds with
the solution legislatively or judicially determined.

In addition to problems with defining cost and benefits, cost-bene-
fit analysis has historically glossed over considerations of distribution.
These considerations involve who receives the benefit or bears the cost,
and at what time the benefits and costs arise. The individual economist
may be ill-suited to resolve such questions, which are legal and politi-
cal in nature.

Temporal distribution may be thought of as a question of equity
between generations. To the Coluinbia River treaty tribes, preservation
of their heritage and culture for future generations is and always has
been the first order of business. However, this commitment, which is a
way of life to Indian fishers and the tribes, may be easily lost in the
complexities of the quantitative cost-benefit model.

The inability of cost-benefit analysis to deal with questions of so-
cial distribution has been a particularly vexing problem for the Colum-
bia River treaty tribes. Their treaties with the United States reserve a
right of taking fish, which the Supreme Court has recognized is mean-
ingful only if fish are available for taking. This treaty right is not subject
to diminution, except by an unequivocally expressed and explicit act of
Congress. Yet cost-benefit analysis ignores the distribution of costs and
benefits among different groups within society. Aside from the legal is-
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sues that such an approach portends, a number of more mechanical
problems arise when considerations of social distribution are ignored.

Allocation of both costs and benefits has the greatest marginal ef-
fect on the poorest segment of society. Any loss or gain to the wealth of
a low-income person will be much more significant than the same loss
or gain to a wealthy person. Siinilarly, different sectors of society will
have greater or lesser buying power. Because of the greater buying
power of wealthy consumers, their preferences will tend to be over-
represented, while lower income persons will exhibit less apparent
willingness to pay.

A more fundamental question is the validity of using consumer
sovereignty principles to measure religious, philosophical, or intellec-
tual pursuits, which are ordinarily enjoyed without engaging in market
transactions. It should not be surprising that attempts to monetize In-
dian religious and cultural values are met with great skepticism and
disfavor by Indian tribes.

The cost-sensitive model accommodates many of these concerns,
not by more rigorous attempts to monetize intangibles, but through
multidisciplinary analyses and decision-making. In this model, the un-
certainties and imperfections found in more abstract economic analy-
ses are recognized and accorded proper weight in light of legal, biologi-
cal, political, and other considerations,

What have we learned from iinplementing various statutes7The
Fish and Wildlife Coordination Act has taught us two painful lessons:
1! When Indian tribes are not consulted in the development of fisheries
mitigation and compensation plans, Indian rights are neglected, and 2!
application of cost-benefit analysis to fish and wildlife mitigation has
frustrated efforts to repair biological disruption due to water project de-
velopment.

The Coordination Act does not explicitly require consultation with
Indian tribes, though such consultation is certainly authorized. We be-
lieve that failures to recognize tribal governments in fish and wildlife
management are in part due to the lack of such a requirement,

Equally troubling has been a misperception that Coordination Act
mitigation or compensation, however styled, must meet the test of a
favorable cost-benefit ratio. The legislative history of the Coordination
Act demonstrates that Congress intended that this law not be inter-
preted in such a fashion. Congress intended that the Act would provide
full accounting for all fish and wildlife costs in water project develop-
ment, not merely those costs that are justified by some projected level
of benefits.

Fortunately, the Northwest Power Act remedies these failings of
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the Coordination Act. First, the Northwest Power Act requires consul-
tation with Indian tribes of the Columbia River Basin which are given
roles coequal with those of state and federal fish and wildlife agencies
in planning, which addresses fish and wildlife impacts arising from hy-
droelectric development.

Second, fish and wildlife decisions that were formally vested with
hydroelectric project development agencies such as the Bureau of Rec-
lamation are now carefully structured by the language of the Act and
the Columbia River Basin Fish and Wildlife Program, These agencies
no longer have the discretion to reject fish and wildlife measures based
on their own considerations of merit. Notably, Congress followed the
cost-sensitive model in the provisions of the Act instructing the North-
west Power Planning Council to develop a program to protect, mitigate,
and enhance Columbia Basin fish and wildlife.

The Salmon and Steelhead Conservation and Enhancement Act,
enacted contemporaneously with the Northwest Power Act, has
brought together the Columbia River tribes and Oregon and Washing-
ton fisheries agencies to solve fisheries management problems shared
by these jurisdictions. Economics in this forum has taught us the basic
lesson of the "tragedy of the comtnons," where "rational" individual
behavior has depleted a common resource. The Enhancement Act has
resulted in constructive dialogue and commitments in principle to co-
operative fisheries management.

To summarize: Application of rigid economic models to imple-
mentation of statutes such as the Coordination Act has proven to be
problematic. As a consequence, fish and wildlife resources have borne
costs that should have been paid as a part of water project develop-
ment, Even when mitigation was carried forward in the Columbia River
Basin, Indian fisheries have borne the consequence of decisions to
place fish hatcheries below mainstem dams, for mitigation of impacts
in the upper basin. The result has been a severe redistribution of the
resource to the detriment of Indian fishermen, whose traditional fish-
eries aie above the mitigation hatcheries. Such a redistribution is fa-
cially at odds with the treaties that the Columbia River tribes signed
with the United States. As explained by two federal judges:

Maybe everybody is going to have to suffer for awhile like the Yaki-
mas have suffered..., As I' ve said before, this Court is concerned
with the fundamental law of the land and that is Indian fishing rights
under the treaties of Governor Stevens; and secondly, the conserva-
tion of the salmon fishery, wtiatever may be the species.

Whatever happens economically is down the ladder as far as the
court is concerned and I have a firm belief, at least at this stage, that if
the parties work together to adequately conserve the fish [and] fulfill
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the terms of the Stevens treaty, the economics will take care of them-
selves because under an adequate conservation program you are go-
ing to increase the number of fish instead of decrease them,'

The whole approach of the Secretary... was to arrive at a reason-
able compromise.... I think the Secretary has been under a lot of
pressure to accommodate a lot of interests, and [the Secretary] has
tried to do that, but that is not compliance with what the Supreme
Court has required.... [Y]ou can't subordinate the United States
treaty obligations to management considerations. Specifically... the
treaty obligations are a legal obligation that takes precedence.2

These rulings, which arose in the context of ocean fisheries man-
agement, are representative of a broad principle. Economic considera-
tions can be and are subordinate to Indian treaty rights, As we proceed
with rebuilding anadromous fish runs to the upper Columbia River Ba-
sin, the lessons we have learned should not be forgotten: 1! Indian
tribes should be consulted to the maximum practicable extent; and 2]
Treaty rights must not be subordinated through economic methods
such as cast-benefit analysis.

" Confederated Tribes and Bands of the Yakima indian Nation v. Baldrige, no. C80-342T  W,D, Wash.
oral ruling Aug. 4, 1984!,

' Confederated Tribes v. Kreps, no. 79-541 [D,or, oral ru!ing!uly 11, 1979!.
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Bureau of Reclamation Activities:
From Ideas to Actions

L. William Lloyd
Regional Director, North Pacific Region
U,S. Bureau of Reclamation

I have been asked, along with others on this panel, to bring you a
brief discussion of "lessons being learned" from our operation to im-
prove fish facilities in the Pacific Northwest region. While I will be re-
porting on the Northwest Power Planning Council's Fish and Wildlife
Study, as it affects the Bureau of Reclamation's operation, my remarks
will go well beyond this,

As an initial background, it may be well to recap briefly how we
have the projects we do and where we are. First, we in the Bureau of
Reclamation, as an agency of the Department of the Interior, are operat-
ing under the Reclamation Act of 1902, as amended, and other applica-
ble laws. Our projects generally begin as an expressed need of some
segment of the population for power, irrigation, flood control, or other
benefits.

Most likely, there are more than one. What generally happens is
that a constituency will approach its congressional delegation and ask
for a study on a certain project or need. If Congress is favorably dis-
posed to studying such a project, it will authorize a study and provide
the funds to conduct it. Then the Bureau will study the project from an
economic, environmental, and local acceptability standpoint. If the
project shows feasibility, the plan will be developed to present to the
administration and then to the Congress for authorization, Included in
the feasibility, in addition to the justifications I have mentioned, are a
repayment entity or entities that will contract with the United States for
repayment of their share of the project's construction and operation
and maintenance costs. Our projects are subject to, and operate under,
state water rights. If authorized by the Congress and funded, the project
will then be built.

The flexibility of an operating project, once it is built, depends on a
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number of things. One is the physical limitations � the amount of stor-
age it will hold, capacity of the outlet works, powerplant capacities,
etc, Another restraint is the operational considerations, such as the
need to keep a certain amount of water in the reservoir for a given pur-
pose or conversely to have a certain ainount of storage space available
to control spring runoff, A very important restraint on our flexibility is
statutory � the project's authorization. On many of our older projects,
these are very limiting since many of the old authorizations were for a
single purpose or a couple of purposes at best.

As you know, the Bureau of Reclamation has been in operation
since 1902 and has a long history of water enhancement throughout the
seventeen Western States. The Bureau of Reclamation, for instance, has
been working to improve water supply conditions in the Yakima River
Basin since early in the century, One of the most recent efforts there to
develop additional storage was the Bumping Lake Enlargement Feasi-
bility Study published jointly in early 1976 with the Fish and Wildlife
Service. The plan was developed and presented for public and congres-
sional consideration, but there were concerns that the enlargement of
Bumping Lake alone would not represent a comprehensive solution to
the competing water needs of the Yakima River Basin.

Following the 1977 drought, the state of Washington asked that a
comprehensive study be undertaken to review basin needs and to find
solutions to the basin's water problems. Congress agreed and autho-
rized the Yakima River Basin Water Enhancement Project  YRBWEP!
Study in late 1979. The major objectives of the YRBWEP study are: I! to
provide supplemental water to presently irrigated lands; 2! to provide
water for new irrigation development on the Yakima Indian Reserva-
tion; 3! to provide water to increase instream flows to protect and en-
hance anadromous fish; 4! to improve fish passage and protective facili-
ties; and 5! to develop a comprehensive management plan for the basin
to enable efficient utilization of the water supply. Additional objec-
tives, including recreation enhancement, hydropower development,
and municipal and industrial water supplies, would be pursued if they
did not conflict with the major objectives. The state provided $500,000
to assist us in funding the study and is working with Reclamation as a
partner in the study to develop a basin plan.

Since the initiation of that study in early 1981, we have had a pre-
liminary report, which recommended that early action be taken to con-
struct a reregulating dam on the Yakima River at the East Selah site to
improve regulation of water supplies. Also recommended was early ac-
tion to improve lish passage and protective facilities throughout the ba-
sin. Also, the report recommended that detailed studies of water stor-



age sites, water conservation opportunities, and other study objectives
continue.

The Washington State Legislature has passed legislation to fund
construction of the East Selah Reregulating Facility, and the state is
now considering project details prior to proceeding with construction.
Although the Bumping Lake Enlargement Study identified some fish
passage and protective facilities needed in the basin, the number of
sites has now been expanded to twenty and includes sites where fish
facilities were not previously provided. These twenty sites are in-
cluded in the Northwest Power Planning Council Fish and Wildlife
Program. Facilities needed at sites include newer and improved lad-
ders, screens, barriers, and bypasses.

It should be noted here that the existing fish passage and protection
facilities, where they exist, were designed and constructed to "state-of-
the-art" technology at the time they were built, using the expertise of
the fish and wildlife agency.

Reclamation, at the request of the Bonneville Power Administra-
tion  the agency responsible for implementing the Power Planning
Council's Fish and Wildlife Program!, is doing predesign studies for
fish passage and protective measures at eight sites in the Yakima River
Basin. Also, work toward construction is also progressing at some of
the privately owned diversion sites in the basin included in the twenty
identified sites.

The fish passage and protective facilities program, which is begin-
ning this fall, will be funded by Bonneville, the Bureau of Reclamation,
the state of Washington, and the Bureau of Indian Affairs, at a total cost
of about $40 million. Completion of the fish passage and protective fa-
cilities is expected to increase the annual return of adult anadromous
fish from the present level �,000 fish! to 10,000 or more fish, If mini-
mum streamflows can also be provided, the total adult returning popu-
lation could be increased to 70,000 or more, provided that such flows
would require additional storage in the basin.

Perhaps this would be a good point to interject one of the "lessons
learned" pertaining to the fish passage facilities and other hoped-for
Yakima Basin improvements. As I inentioned, Reclamation has not
been oblivious to needs of the fish in the basin, but it took the total
resources of the inany agencies, individuals, organizations, and the
Northwest congressional delegation to provide the catalyst that has fii-
nally gotten the program started. One of the major catalysts was the pas-
sage of the Yakima River Basin Water Enhancement Project Study in
late 1979. The state of Washington, along with other sponsors, recog-
nized that there had to be a major effort and basin-wide cooperation if
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the Yakima River Basin's water and related problems were to be ad-
dressed. For the first time in memory, this study has brought virtually
all of the players together around one table to discuss their mutual
problems.

While there have been, and will continue to be, problems in under-
taking this study of the difficult solutions to the basin's problems, the
study is moving forward, and we expect to have concrete results be-
yond the fish facilities when it concludes in 1986.

Another catalyst has been the Pacific Northwest Electric Power
Planning and Conservation Act. As all of you are aware, the Act pro-
vided for the Power Planning Council not only to come up with a plan
to take care of the region's power needs, but also to provide for fish and
wildlife in the region. While the Power Planning Act has given the
Council authority to proceed with its plans, it has explicitly kept in
place all other statutory authority and requirements, This simply
means that for the Power Planning Act to work, it will take the coopera-
tive effort of all agencies, organizations, and individuals throughout the
region, The Act does provide a funding mechanism through power pro-
duction, which has been very helpful, especially in the Yakima Basin.

So far I have talked mainly about issues directly affecting the Yak-
ima River Basin, but there are, of course, other lessons being learned.
By the very nature of Grand Coulee Dam and its large storage reservoir,
it becomes involved in almost any other consideration on the Columbia
River system. As you are no doubt aware, Grand Coulee Dam is the key
feature of the Columbia Basin multipurpose project and the emphasis
for its being built originally came from those who wanted to irrigate
agricultural crops. Of course power generation has been one of the
strong benefits of the project. Flood control, recreation, and fish and
wildlife have also benefited from Grand Coulee Dam. Although we
have not yet been able fully to test the Water Budget � because we have
not had a low water year yet � we do know that in the time of crunch
there will be impacts. While we have been able to satisfy most of the
competing needs on FDR Lake and downstream uses in recent years, it
doesn't take much to upset the apple cart. A case in point was the
power drawdown this summer, which caused a number of marinas and
boats to become high and dry on the reservoir. Even though it was a
fully authorized operation, within the operating constraints of the proj-
ect, the negative results are the types we try to avoid. But it does vividly
illustrate that relatively minor changes in the operation can present
some very difficult situations.

We were able to rectify the situation by calling on part of the load
and/or water requirements to be provided from other projects. But in a
time of real water shortage, this may not be possible, The lesson here is
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that even with the very formidable system that we have in place, it may
not be possible to fill all of the needs to everyone's satisfaction.

At Cascade Reservoir, on the Payette River in Idaho, we have the
case of a reservoir that has had excess capacity to the immediate irriga-
tion needs for which it was authorized. As a result, the reservoir has
become one of the key recreation and fishing areas in the entire state.
This has been largely a result of our ability to have a "de facto mini-
mum pool," although it has not been specified in any authorization.
This is similar to the situation on the Prineville Reservoir in Central
Oregon, The lessons here are that projects can provide additional bene-
fits not envisioned in the planning stage and that it is a real challenge to
maintain the full benefit of the original plan and also take advantage of
recreational and other opportunities which � although not specifically
authorized � present themselves.

An example of one of our studies that is endeavoring to make a
cooperative effort in solving a serious water problem is our Umatilla
River Basin Study, In that basin there is a classic conflict between the
Indians and their desires for fish flows and the water user needs for
irrigation purposes. In our study we are proposing to install a pumping
plant on the Columbia River to feed Cold Springs Reservoir, thus free-
ing up water in the Umatilla River Basin � water traditionally used for
irrigation � for instream flow purposes for anadromous fish. There are a
number of other elements in the plan, including a small storage reser-
voir on one of the tributaries to provide late summer flows for fish mi-
gration. The Umatilla Study, if it jells into a project, would be a real
example of solving a potentially serious litigation problem between
two competing uses of the river system.

In virtually all of the situations where there are conflicts, the key to
trying to solve those conflicts is a cooperative approach, We are not say-
ing that this cooperative approach will always end in the desired result,
but it will at least give them a chance. In facing such a problem the first
thing we have to look at are constraints legal, physical, economic,
and other � that would forgo a cooperative solution. The process de-
mands good communications among all of the parties. It is inevitable
that trade-offs and compromises have to be made to arrive at this type
of solution. These cooperative approaches, once they are installed,
need to have "post-project monitoring."



Can BPA Satisfy Everyone?
Robert E, Ratcliffe
Deputy Administrator
Bonneville Power Administration

The title of this conference is "The Politics and Economics of Co-

lumbia River Water." Some individuals would argue that the title is
redundant, that the politics are controlled by the economics, but I don' t
think that's true. The fact that there are politics and economics relating
to Columbia River water is very, very true,

I was impressed with the purpose of this particular panel � to talk
about lessons being learned, because we haven't yet learned a lot of les-
sons, but we are learning.

Some may consider that it is a mistake for the Bonneville Power
Administration to address the topic of balancing competing interests,
but that's the world we live in,

Bonneville doesn't own any dams on the river, The Corps of Engi-
neers and the Bureau of Reclamation own all those dams, They built
them. One of the earlier speakers referred to the Coordination Agree-
ment. The signators of that agreement were all those utilities in the re-
gion that owned hydroelectric resources. The Corps has taken great de-
light in asking BPA: "Where are your resources'? You don't own any of
them." But that doesn't mean that we don't have some influence in op-
erating them. We do, but we operate them within the constraints that
are imposed by the Bureau of Reclamation and by the Corps of Engi-
neers,

The Corps is charged with responsibility for navigation and flood
control, and those come first. Then BPA comes along and says, "We
need to release some water so that we can generate some power." The
Corps answers, "All right, as soon as we take care of navigation and
flood control." Sometimes they say, "We' re going to draw the resources
down because we' ve got to make room for some flood that's coming."
All we can say is "Yes, sir!"
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This is just one of the interests that impact our operation of the
system.

As far as the Bureau of Reclamation is concerned, their responsibil-
ity is primarily just what their name says, reclamation. They are inter-
ested in reclaiming the land for agriculture. The Bureau of Reclamation
is concerned with protecting their agricultural interests, their reclama-
tion interest. They impose constraints upon the operation of their proj-
ects that give first priority to irrigation.

At times we quarrel with these agencies over the proposed uses,
Once in a while, recreation is mentioned. Recreation is not one of the
authorized purposes of these dams, and it doesn't contribute anything
to the cast of these projects, However, when a community like Pasco
plans a hydroplane race, we better not touch that water, We need to
keep the reservoir level; we don't draw it down to generate power be-
cause that community is dependent on the economic impact of the
races. Economics play a major role in the politics of this, no question
about it,

In balancing the various interests, we have a whole slew of them
that we must consider. I mentioned navigation, agriculture, irrigation,
and floo control. Now certainly, electrical generation comes in and we
have a very great interest in that, Bonneville's charge from Congress
was to market the electric generation from all of these federal projects.
Initially, there was only the Bonneville Dam and then Grand Coulee
Dam; now there are more than thirty dams.

We also have fish. Fish is of tremendous interest to us. When we' re
talking about fish, we must be protective of the Indian interests in fish-
ing. This includes both protection of their treaty rights as well as their
economic well-being. As Tim Wapato said, fishing is a way of life with
the!ndians, It is virtually a religion. Their interest is fraught with emo-
tion, We also have the commercial fishermen and the sports fishermen,
I venture to say that there are a large number of sports fishermen sitting
here in this room. Fish, to this group, can become a highly emotional
topic. The fervor with which your interests are expressed can influence
the political viewpoint on it. We find many members of Congress are
avid fishermen. They get very emotional about it, sometimes to the ex-
clusion of the economic consequences. Bonneville is the marketing
agent for federal power generated in the region. It's also the cash regis-
ter from which the mitigation, enhancement, and enablement of other
interests are paid.

The dams are operated and we receive a bill not only for the repay-
ment of the federal investment and the costs of operation but also for all
these other interests. As a consequence, we sometimes sit back and say,

134



"These expenditures are too high." This or that expenditure has got to
be reasonable, It's got to lead somewhere, This is especially true for the
fishery. Fishing is an imprecise science; those fish do not act as we say
they wil! � we don't really know how they' ll act. I think that Kai Lee' s
comment that we need some innovation, experimentation, and suc-
cesses and failures to learn more is correct. We subscribe to that. Not
every activity is going to produce beneficial results. But at the same
time, we can't simply say "Yes" to everybody who is coming to ask for
money, The funds that come out of our cash register must be replaced�
dollar for dollar � out of the pockets of our ratepayers.

As an example, our fish commitment alone, our direct implementa-
tion of the Council's Fish and Wildlife Program, is now running about
$34 million a year and getting higher, There is a capital investment in
fish facilities of more than $500 million in the federal Columbia River
Power System and we do have to repay that investment out of Bonne-
ville revenues, with interest. The operations and maintenance costs of
the Carps and the Bureau and the U.S. Fish and Wildlife Service associ-
ated with the fish facilities in the Columbia system are running about
$15 million annually. The cost of the water budget that has been men-
tioned several times in lower power is up to $58 million annually.
Combined, these costs get rather expensive; they come out of power
revenues, which we must provide for and at the same time repay the
federal treasury for the federal investment in facilities. There is no
question that the hydroelectric projects on the river have had an ad-
verse impact upon the fish; we have never denied that, but we don't feel
that the diminished fish runs are due solely to those projects.

The Regional Act has imposed on Bonneville the obligation to
work to mitigate and enhance the fishery, I think we are doing that and
making good strides. We' re trying hard to do this; sometimes I think the
Power Council may not believe this, but we are trying to make the
Council look good, We want that political experience, or experiment, if
you will, ta be a success, Because it is a political experiment, this re-
gional planning concept may be adopted in other areas. There is always
that possibility. In the Pacific Northwest, I think it's very important that
we continually look at this experiment and ensure that it will function.
Senator Hatfield stated that he had some problems with the Power
Council and Regional Act. I'm sure he does; we all have problems with
what's happened with the Regional Act, Nothing has worked out as we
dreamed it might in our fondest dreams, but that's life; that's a reality.
We will cope with that and I think we can correct the deficiencies.

I began by saying that there are lessons being learned; I don't know
what we have really learned, except that, like a fellow who's going to
dig a ditch, the first thing he finds is a shovel. Well, we' ve learned some
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of the tools that we need. Those tools are patience, commitment, under-
standing, good faith, innovation, hard work and, I suppose, because
there are federal agencies involved, elimination of red tape, I would
like to tell you that Bonneville is noted by all of its customers as having
a great ability to cut red tape, I see one or two people snickering at that:
they know we' re cutting it lengthwise.

We are very much interested in the Fish and Wildlife Program
which is now being implemented, since the funds are coming out of the
coffers of Bonneville. There are a number of fish and wildlife programs
that start "Bonneville shall fund." I was quite impressed with page
after page of seeing that. We' re not objecting to that as a general propo-
sition, but at the same time, we do have to meet our other obligations.
We intend to meet them and we do intend to comply with the Regional
Act, not only because the act tells us to, but also because it is a wise
thing to do for the good of the region. We feel that Bonneville does con-
tribute to the well-being of the Pacific Northwest and we are a Pacific
Northwest agency. Sometimes our masters in Washington, D.C., object
that we' re a little too much a Northwest agency, but we intend to stay
that way. We are very much interested in the well-being of the Pacific
Northwest. We also feel that conferences such as this one, where peo-
ple have an opportunity to recognize that there are competing interests,
all of which are valid, are important. These uses all have a place here,
and they all contribute to the well-being of the Paciiic Northwest.
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Remember Us: The Vantage Point
of a State Agency

Donald W. Moos
Director
Washington State Department of Ecology

To begin with, I would like to say that I hope there have been many
lessons learned over the past few years. It would be rather dishearten-
ing for someone to stand up here and proclaim that nobody has learned
anything in spite of all the intensive management efforts that are under-
way. From my standpoint, there are several important lessons that have
resulted from the last few years of effort.

First, I believe the record clearly shows that an open exchange of
technical information, ideas, and philosophies is an excellent mecha-
nism to narrow the gaps between numerous single purpose interests
with highly divergent opinions.

I believe there has been a tremendous increase in the amount of
communication that is occurring between these various users and user
groups. While there are still very distinct differences of opinion on a
number of issues, I believe each of the major agencies and groups that
are involved is more aware than ever of the thinking of others. Along
with this improved communication have come a number of cooperative
agreements that are of substantial help in managing a resource such as
the Columbia River for all uses, In fact, I believe conferences like this
one are an excellent example of this increased communication which
allows for a wide variety of opinions to be exposed..

To some degree, I believe this increase in communication occurred
with the development of the Columbia River Instream Resources Pro-
tection Program by the Department of Ecology in 1979 and 19BO. I be-
lieve that this effort, followed as it was by the development of the
Northwest Power Planning Council's Fish and Wildlife Program, was
instrumental in starting the trend toward increased communication
and cooperation,

A second lesson  and one which I hope is being learned! is that the
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management of a resource like the Columbia River necessarily must ad-
dress the multi-objective needs of all the users. Because of this, I be-
lieve it is becoming increasingly critical that multi-objective agencies
such as the state water resource management agencies be fully involved
in the communication and decision-making process. I believe that such
agencies can be instrumental in reaching the kinds of compromises that
are required in managing such complicated and varied resources,

A third lesson and one which is becoming increasingly important
is one that has not yet been fully learned...but needs to be. In the past,
traditional water resources management did not give adequate recogni-
tion to the fishery and instream resource values that are now recog-
nized as critical issues. As a result, there has been a tendency to view
water left in a stream as wasted or, at least, unused. Recent experience
has certainly demonstrated that nothing could be further from the
truth, In the case of the Columbia River, the water left in the stream
serves a number of vital functions. For example, such water is ex-
tremely important for navigation, aesthetics, recreation, fish and wild-
life utilization, water quality, and, of course, for hydropower produc-
tion. The hydraulic capacity of the mainstem Columbia River power
plants has increased to the point that hydropower can use virtually all
of the water all of the time. This capacity is a very important considera-
tion in management of this river and should not lead to the conclusion
that water left in the stream is not being used.

As entities in other parts of the West express an interest in Colum-
bia Basin water, it becomes increasingly important that the following
lesson be passed along: the water of the Columbia River flowing into
the Pacific Ocean has not been wasted because it is still within its
banks. In fact, it has been very heavily used on its journey to the sea and
such uses are crucial to the economic well-being of the region and the
nation as a whole.

I suspect everyone here today would agree that it would have been
nice if some of the things we know now had been known years ago. If
they had, the conditions of the river might have been considerably dif-
ferent. In the next decade, we will once again have an excellent oppor-
tunity to apply our knowledge of the river in renegotiating the Colum-
bia River Treaty. I am hopeful that these negotiations will reflect the
most thorough and well-informed view of how the river should be man-
aged. Because of this schedule, I feel it is extremely important that ev-
eryone involved in the management of the Columbia River begin to
think about the Treaty and what changes they would like to see occur,
This will be a very major undertaking but should be well worth each of
our efforts.

Perhaps the most important single lesson to be learned is that we
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have not yet learned all our lessons! A resource like the Columbia River
represents some real challenges, It is a complicated ecosystem when
taken alone. It becomes even more complicated when a series of man-
agement constraints are imposed upon it. Although much is known
about the river system, we may well find that we are only "scratching
the surface" with regard to our current understanding. Certainly much
has been learned in recent years. In addition, the dissemination and
availability of that information have improved considerably, But in
spite of these improvements, we aren't there yet. There is still a lot to
learn, Because of the urgency of improving conditions for fish and
wildlife, it is imperative that actions continue to be taken and that we
not wait until all the facts are in.

Mr. Broches sent me a copy of a paper from the Northwest Power
Planning Council on Adaptive Management. The principal premise of
this paper and definition of adaptive management is simply "learning
by doing." The author argues that such management can result in an
increasing likelihood of success over time because of improvements in
the body of knowledge. I am aware that a number of fisheries interests
are very sensitive to this point. They feel that this is no place for a trial
and error approach, but I do not feel this is what is intended. I believe
that this approach is basically what is being practiced today. There are
innumerable examples of fish-related activities on the Columbia River
that are based on current levels of information and knowledge, But I am
unaware of any actions that do not also include study of the results.
These study results can be used in determining the course of future pol-
icies. In the long run, such an approach achieves two things:

First, it allows efforts to improve fish and wildlife conditions to
begin immediately, without waiting for more studies to be completed.
Second, it should result in an increased understanding of the resource
and an increased ability to design a management regime that is accept-
able to all uses, including fish and wildlife,

This, in turn, leads to a final lesson which I think is being learned.
This is that we, as water managers, have a difficult job that is likely
going to keep getting harder. Demands have grown to the point that
there are serious conflicts between the various uses. As demands for

this water continue to grow both within and outside the region, there
will be more and more pressures on decision-makers to make difficult
and critically important decisions, While this will not be easy, I believe
the new spirit of communication and cooperation bodes well for the
future for all the uses of this most precious natural resource.
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what should be done. On balance, I think they have been successful in
doing this, This is not to say that PNUCC, along with many other partic-
ipants in the development of the program, did not have strong disagree-
ments with the Council on many issues. We did. But the Council con-
sistentily afforded all parties ample opportunities to discuss these
differences and to work out compromise positions when at all possible.
On occasion, individual entities have tried to pursue courses of action
that inight maximize their individual interests at the expense of what
BPA customers thought was the larger interest and had been agreed to
in a cooperative manner. When this has happened, we have tried to
emphasize that this can only result in disappointment. We' re all in this
together.

This essential cooperative spirit was clearly manifested in the cre-
ation of Section 4 h! of the regional power bill, the statutory section
that provides for the development of the Columbia Basin Fish and
Wildlife Program. It was really a remarkable event that took place back
in 1980. For the first time, power people sat down with fish people to
draft jointly fish and wildlife provisions for inclusion in the Regional
Power Bill. The meetings took place in Portland under the auspices of
the Public Power Council and the Columbia River Fisheries Council.
The power people included representatives of BPA, public power, pri-
vate power, direct service industries, and the Corps, The fish people
included representatives of all state and federal agencies that comprise
the Columbia River Fisheries Council and, additionally, as self-desig-
nated observers, representatives of the Columbia River Inter-Tribal Fish
Commission. The group called itself the Ad hoc Pacific Northwest Fish
Power Committee or, more briefly, the Ad hoc Committee.

After five months of sometimes turbulent effort, the Ad hoc Com-
mittee succeeded in writing a comprehensive fish and wildlife pro-
posal the committee members were prepared to recommend to the re-
spective organizations and to Congress. The organizations discussed
the committee's legislative proposal and accepted it. So did Congress.
On August 28, 1980, the House Interior Committee adopted the Ad hoc
Committee's proposed amendments, including some last-minute
changes, as a block and incorporated in the committee report an abbre-
viated version of the Ad hoc Committee's written explanations of the
amendments. These amendments survived with few modifications, the
reconciliation process between House committees that produced a sin-
gle version of the Power Bill for consideration on the House f1oor and
thus, as so modified, became, after the Senate accepted the House Pass
Bill, the fish and wildlife provisions of the Regional Power Act,

The Ad hoc Committee would not have been formed and its pro-
posals could not have become the fish and wildlife provisions of the

141



Regional Act but for Representative John Dingell, who was inentioned
earlier, and his staff. The events that compelled the formation of the Ad
hoc Committee were the adoption by the House Commerce Committee
during March 1980 of very different fish and wildlife provisions than
Dingell and his staff had drafted and the explanation of those provi-
sions that Dingell's staff included in the committee's report on the
Power Bill. Had Dingell not taken these actions, the bill might have
been passed without the inclusion of any significant fish and wildlife
provisions. Yet, if Dingell's amendments and the explanation of them
and the Commerce Committee had remained the last word, no legisla-
tion might have been passed at all. The Commerce Committee fish and
wildlife provisions were simply unacceptable to BPA customers, par-
ticularly public power, national public groups, and key congressional
supporters.

The dilemmas facing power people and fish people after the Com-
merce Committee's action were readily apparent. The power people
could not get their Power Bill without fish and wildlife provisions ac-
ceptable to Congressman Dingell as well as to various electric power
constituencies. The fish people could not get their fish and wildlife pro-
visions unless a Power Bill became law. In other words, they needed
fish and wildlife provisions acceptable to the electric power groups as
well as to Congressman Dingell and the fish and wildlife constituences.
Since agreement on a compromise was a prerequisite to success for
both power people and fish people, a body to write the compromise
was necessary and the Ad hoc Committee was born,

It is important to understand that the Ad hoc Committee and the
Interior Committee did not act to ratify what the Congress Committee
had done � they acted to change it. And the fish and wildlife provisions
as changed were the provisions the House and Senate approved and the
provisions that became law. I think that it is clear, too, that Congress
will enact regional legislation and amendments to the Regional Act
only where the regional interests are united. And in 1980, in Section
4h, the fish and wildlife provisions of the Regional Power Bill, it was a
product of a united effort.

I have emphasized this brief legislative history because I think
there have been a few instances in which some of the key players in the
region have not adhered as closely to the spirit and intent of Section
4h � a section that both power and fish interests carefully crafted � as
PNUCC feels they should have, Another lesson that emerges from this
is that wc need constantly to refer back to the le8islatiue structure that
Congress created to ascertain the authority of the Regional Power Coun-
cil and the specific limitations that Section 4h placed on its develop-
ment of the fish and wildlife program. It is a delicate matter to remind a

142



new government entity that in your view it might be overstepping its
statutory authority. This is particularly true when, from that govern-
ment entity's perspective, the ends seem so desirable and the opposi-
tion of some parties seems so unreasonable. As a planning body, the
Council will continue, I think, to enjoy much success in gaining con-
sensus and maintaining a cooperative spirit among the many entities
that participate in the fish and wildlife program.

Just yesterday, as both Don Moos and Bill Lloyd have already men-
tioned, we saw one outstanding example of this cooperative spirit. The
groundbreaking ceremony for the Yakima Basin Enhancement Project
took place at Sunnyside Dam, The Council from the outset had targeted
this Yakima program as its major enhancement project, and PNUCC
supported it because we thought it would be an excellent case to test
out the regional act's enhancement authority. A concern we have had,
however, is that this enhancement approach may be extended indis-
criminately throughout the region before the results from the Yakima
project have been properly evaluated. This brings me to one final com-
ment on the adaptive management approach presented to this program
by Kai Lee.

I think it's a major step forward to emphasize scientific analysis in
the implementation of the fish and wildlife program. But I think it
should be pointed out that many of the utilities have been hard at work
over the past few years trying to determine as scientifically as possible
which programs for fish passage upstream and downstream work the
best. There will be, I am sure, much cooperation between PNUCC and
the Council as it implements its adaptive management approach, We
do have concerns quite obviously about the cost of programs that are
defined as "experiments." The more expensive the cost of a mitigation
"experiment," the more persuasive and substantial should be the data
that support that "experiment," Kai Lee has certainly noted this con-
cern in his paper when he points out the tendency of some to regard the
ratepayers as a "deep pocket" to pay for fish and wildlife measures that
might not be directly related to the adverse impacts caused by electric
power facilities and programs. We think that it is clearly important to
establish careful monitoring regimes for all of the measures that the
Council has adapted, and to the extent that adaptive management will
promote this monitoring, we would, I think, support it.

I believe that most of us on the Fish and Wildlife Committee are
convinced that cooperation is still the best approach to work out most
matters related to the Fish and Wildlife Progratn. And we hope that we
will be cooperating the same time next year,
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