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THE TW( GREAT RIVERS of the west, the Col-
umbia and the Snake, have historically been the
saurce of abundant water and a high quality natural
environment; the foundation upon which the
Pacific Northwest has grown and prospered.

The Columbia/Snake drains significant portions
of Washington, Oregon, and [daho as well as
southern British Columbia in Canada and smaller
parts of Montana, Wyoming, Utah, and Nevada. It
provides the Pacific Northwest with hydroelectric
energy and waier for irrigation, fisheries, recrea-
tion, and navigation. However in recent years, the
capacity of the Columbia to meet all the demands
for alternative uses has been severely tested. The
region is fast approaching an cra of decision; one in
which policy makers and the public will be im-
pelled to make difficult choices about competing
uses of the river's resources. The region confronts
the necessity of trading off water use in one area or
application to accommodale needs or demands in
another location or use. This bulletin identifies and
discusses the major trade-off issues surrounding
allocation of the Columbia/Snake resource.

Physical Characteristics

Of the rivers in the Western hemisphere which
empty into the Pacific, the Columbiz is the largest.
Further, it is second in size only to the Mississippi
system on the North American continent.

The main stem of the Columbia has its head-
waters high in the Canadian Rockies of British Col-
umbia. and meanders south then westward
through the United States for more than 1,200
miles before reaching the sea.

The Snake River joins the main stem of the Col-
umbia some 325 miles from the Pacific, after itself
travelling more than 1.000 miles from its origin.
Svstem wide, the Columbia drains 2 basin in excess
of 259,000 square miles, a land zrea comparable in

size to France {Fig. 1).!

'water Today and Tomurre, Vil [ The Region, Pacific
Northwest River Basins Commission. June. 1979,
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Before the construction of eleven major main
stem dams on the Columbia and an additional four
dams on the lower Snake, the average maximum
raie of flow at the mouth of the Columbia excecded
600000 cubic fect per second (c.f5 )2 That con-
verts to something over 4.9 million galtons per sec-
ond discharged into the Pacific Ocean during peak
lows. Al present, there aee some 192 impound-
ments within the entire Columbia/Snake river
system, permitting a managed and regalated flow.
5till with all these considered, the Columbia pro-
vides an average annual flow at its mouth of over
208,000 ¢.f.s., or more than 2 million gallons per
second.

With such vast quantitics of fresh water mixing
with the saltwater of the sea, the mouth of the Col-
umbiz is a dynamic envitonment. The river's
outflow creates a plume of fresh water which s
detectable several hundred miles out into the
Pacific.  Early  explorers  relicd uapon such
phenomeni 1o detect the presence of great rivers.
Scientists now think that anadromous fish, such as
salmoen and steelhead. use the river's plume in the
samg way (o retrace their path 1o the spawning
grounds of theit origin.

The Columbix River Bar. where the river meets
the sea, has long been regarded as the Pacific’s most
violent, dungerous. and unpredictable bar For ships
to navigate, o most respects it remains so today.
challenging even the largest vessels and the most
expericnced pilots.

The extended zone of fresh and salt water mixing
near  the river’'s mouth is responsible for a
biclogically productive and unigue estuary, The
estuary encompasses approximarcely 90000 acres
and extends gpproximately 25 miles upstream
from the river’s mourth. It ranks as the nation’s
ninth largest. The high rate of freshwater flushing
creates an environment which differs significantly

¢ cdsemdiiat River Esizoetry froentory, Cilumbin River E5tuary
study Taswh Foror
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from other cstuaries in the region, making it 4
highly valued and irreplaceable resource

A Multiple-Use Resource:
{ssues and Trade-Offs

With un average flow of more than 2 million
gallons per second at the river™s moutl, some may
wonder why there is Concern over witer use on the
Cotumbin. But it would he naive o assume thit
since water continues o flow iato the sea, it has
somehow been Uwasted.” Far from being unused,
water discharged at the river’'s mouth has driven
hydroelectric turbines at peclups as muny as 26
dams, irrigated Farmiands, sustained fish and
wildlife populations, provided recreation  and
acsthetic value o the people in the region. sup-
ported maritime comsmerce, supplicd municipal
and industrial water needs, and Caericd  away
waste, 1o pame but a fow ot its contributions.

Even when it reaches the lower river, this
volume of water supports a biologically indispens-
able habitat for numerous organisms, all of which
contribute to the commercially important fish and
shellfish found in the river or just offshore. Inaddi-
tion, sustained Oows are required to maintain the
self-scouring Jdeep draft navigaiion channel upon
which so much of the region's cconoemy depends,

‘Fhe problem of waser scarcity within the Colum-
bia system revolves around three basic dimensions:
time, place, and use. Since, in fact, water is acither
created nor destroved as i passes through the Col-
umbia system, contlicts over access involve at least
one. and often a combination, of these dimensions.
The simple troth is the Columbia can no tonger sup-
ply water to meet abl of the demands placed upon
it at all fimes, and at every location within its
drainage basin. The time has arrived when trade
offs will have ro be made between asees and uses of
the river’s resources.

-%! TofuwRia Bieer FEsthory fratentbory.
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Figure 2-Major Hydroelectric Dams on Lower Columbia and Snake
River Miles To Plannad
Dam Qparator Columbia River Bar  Present Capacity Total Capaclty
Bonnaviie Army Corps of Engrs. 145 mi. 518,400 KW 1,078,400 Kw
The Dalles Army Corps of Engrs. 192 ml. 1,807,000 KW 1,807,000 KW
John Day Army Corps of Engrs. 216 mi. 2,160,000 KW 2,700,000 KW
McNary Army Corps of Engrs. 202 mi. 980,000 Kw 2,030,000 KW
Priest Rapids Grant Co. P.U.D. 397 mi, 774,000 KW 1,138,000 KW
Wanapum Grant Co. P.U.D. 416 mt. 831,000 KW 1,225,000 KW
Rock Isiand Chelan Co. P.U.D. 453 mi. 403,000 KW NA
Rocky Reach Chelan Co. P.U.D, 468 mi. 1,213,000 KW NA
Wells Douglas Co. P.UJ.D. 516 mi. 788,000 KW NA
Chiet Joseph Water & Power 545 mi. 1,680,000 KW 2,069,000 Kw
Resources Service
Grand Coules Army Corps of Engrs. 537 mi. 6,195,000 KW 10,000,000 KW
lce Harbor Army Corps of Engrs. 334 mi. 603,000 KW 603,000 KW
Lower Monumental Army Corps of Engrs. 366 mi. 810,000 KW 810,000 KW
Little Goose Army Corps of Engrs. 385 mi. 810,000 KW 810,000 KW
Lower Granite Army Corps of Engrs. 432 mi, 810,000 KW 810,000 KW
Dworshak Army Corps of Engrs. 506 mi. 660,000 KW 1,060,000 Kw
Hells Canycn Idaho Power Co. 571 mi. 450,000 KW 580,500 KW
Oxbow idaho Power Co. 597 mi. 220,000 KW 265,500 KW
Brownlee idaho Power Co. 809 mi. 450,000 KW NA

Sources: U.S. Army Corps of Engineers, Pacific Northwest River Basins Commission, Power Planning Gommit-
tee, 1879, Bonnevilie Power Administration.

NA —Not Available
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Hydroelectric Energy

As an example of this dilemnz. consider the Col-
umbia’‘s role as an energy source. The river system
accounts for one-half of the hydroeleciric gener-
ating capacity in the entire United States. It has the
most intensive level of hydroclectric development
of any single river basin in the world. Inexpensive
energy from federally developed projects on the
river was crucial to the economic development of
the region during the late 1930°s and 1940°s. As the
major projects came on-line, the federal govern-
ment established the Bonneville Power Administra-
tion (BPA) to market and distribute the electrical
energy produced by the river. In the beginning
there was 2 huge surplus of hydroelectric encrgy.
Inexpensive electrical power encouraged new
energy-dependent industrics, notably aluminum
manufacturers, to locate in the Northwest, Accom-
panving growth in residential and commercial con-
sumption impused new demands on the river, caus-
ing the ¢lectrical energy surplus once enjoyed in
this region 10 be replaced by projected shortages
and the need for ncw generating capacity.

At present there are 38 major hydroclectric proj-
ects within the Columbia sysiem, managed by both
federal agencies and private and public utility com-
panies. Figure 2 lists those on the main stem of the
Columbia to Grand Coulee and on the Snake/Clear-
water betow Brownlee. The West Group of the
Pacific Northwest Utilities Conference Committee,
made up of representatives from utilitics and
energy agencies in the region, estimates total 1979
main stem electrical generating capacity w be
26,311,000 kilowatts. This figure reflects only the
West Group area and therefore does not include
the capacity of Hells Canyon. Oxbow. and
Brownlee dams, also listed in Figure 2. When these
Fast Group dams are added. the total generating
capacity grows to 27,651.000 kilowatts

4eommunication from Pacific Northwest River Basins Com-
missian,

The Bonneville Power Administration extends
heyond the Columbia system, linking 55 hydro-
clectric dams in an eight-state grid. through 2 aet-
work of nearly 13,600 miles of high-voltage
transmission lines. This network of transmission
interties permits BPA o sell surpfus or off-peak
electrical energy generated in the Northwest to
energy-short consumers outside the basin,

In 1979, BPA sold 72,023,331.000 kilowartt
hours of electrical power. System-wide demand for
electricity is on the increase and long-term projec-
tions indicate continued growth in elecirical con-
sumption.® in response, several projects are under
way to significantly expand the Columbia’s total
hydroelectric capacity (see Fig. 2, Planned Total
Capacity). By and large these hydro expansion
projects will increase the system’s peak generacion
capacity. Several thermal plants. both coal fired
and nuclear, are also under consideration. One
management alternative proposes that thermal
planis be used to provide “firm™ or base foad
power, with hydro facilities used to accommodate
peak demands. This scheme carries dramatic im-
plications for other uses and users of the river. For
example, when the new powerhouse projects
comte on line in the early to mid-19807s, it will be
possible to use every drop of water in the svstem to
turn hydroeiectric turbines. In other words, every
gallon of water used for fish passage. navigational
lockings, irrigation, etc., will represent electrical
energy foregone. Conversely. wiater retained (o
meet cnergy demands will constitute potential
losses to other uses of that resource.

But what ace the other major competing water
uses in the Columbia system? One very important
use is irrigated agriculrure.

5The eight states sersed hy 1he Bonneville Fower Administra:
tion are Washiogron, Orepon. ldaho, Montana, Wyoming,
California. 11zh, and Nevada.

Sreview af Prwer Planning in the Pacific Northuest Calen-
dar Year F97R. Pacific Nonhwest River Basins Commission,
April, 1979,
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hrrigation

Icrigation accounts for more than 0% of the
toral water diversion and consumptive use in the
Columbia River drainage area. The total acreage in
the Columbia drainage presently under irrigation is
between 7 and 8 million acres.” In the next two
decades an additional 2.2 10 4 million acres conld
potentially be added to this total ¥

Among crops currently produced by irrigation in
the Columbia River drainage arez are wheat, other
cereals, alfalfa, seed crops, mint, peas, dry beans,
lentils, potatoes, tomatoes, sweet corn, asparagus,
melons, apples, pears, cherries, and increasing
quantities of wine grapes. The area also supports
important commercial livestock production opera-
tions. Regionally, irrigated farm products were
valued at roughly $3 billion in 1977 and represent
an important component of the Northwest's
cconomy. Much of this agricultural cutput finds its
way into export markets and thus provides signifi-
cant secondary employment as well as contributing
positively to the nation's halance of trade.

However, water used in irrigating agricultural
lands docs not come without costs in terms of
other nses of the resource. Much of the water that
is diverted for irrigation does not re-enter the river.
Loss through cvaporation, plant retention, and per-
colation through sandy soils is high, particularly in
older, less technically efficient projects. Water
which does find its way back to the river does not,
in several important instances, re-enter the pool
from which it was drawn. The result is a significant
loss of potential hydroelectric generation. Addi-
tionally. return flows mayv be delayed for several
weeks or even months before rejoining the system,
altering flow volumes and patterns.

Lifting and distributing irrigation water is also
very energy consumptive. Inthe case of high-lift ir-

7'w‘arer Foday and Tumorrow, Vol ff The Regfon

BW-'asb:'ng.rfm‘s Water Reseurces, Recommrendations to fbe
Legislature. Depantment of Eoolagy, Jaouary, 1977,

8

rigation projects, the amount of energy required to
lift the water from the river to the irrigated land
may be as great, or in some cases greater, than the
encrgy forcgone by diverting the water from
power generation.”

The energy demands required for high-lift pump-
ing t> the proposed irrigation projects would have
10 be met by new thermal production facilities,
which, it is conservatively estimated, produce elec-
tricity at a cost of more than 10 times that of hydro
projects. Because average cost pricing is used by
eleciric marketers, much of the cost of energy for
pumping water to newly irrigated lands would be
borne by all electric consumers through higher
Cnergy Casts,

Irrigated land presently in production is ungues-
tionably an important and viable part of this
region’'s ccanomy. However, several of the pro-
posed furure developments in the Columbia River
Basin have come under criticism. Much of the pro-
posed developmemt would tequire enormous in-
puts of water, energy, and chemical fertilizer. If the
marketplace were free to work, the high cost of
these inputs would likely have an adverse effect on
the profitability of most sew irrigated farming ven-
tures. Because federal funding will underwrite
scveral of the large-scale water projects, the real
cost of the water input will be subsidized by the
taxpaver and only a small fraction of the true cost
actually charged the user.

irrigation withdrawals also affect total river
flow, particularty 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.!0 This represents approximately
6% of the flow at The Dalles in an average water

9Be':l'n.'fr'lrs and Costs of Irrigation Development in
Washingron, Vol H, Final Report, Department of Agricultural
Economics. Washington State University, October, 1976,

mw'asbir:gron's Waier Resources, Department of Ecology,
June, 1974,
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year, but more than 10% in low flow years like
1973 and 1977 These figures represent st reduc-
tions. During some periods of the year the eoduc-
tion could be cven more severe. Reductions of this
magnitude would adversely affect such instream
uses as anadromous and resident fish, wildlite,
navigation. and recrcation, as weld as ivdreo power
generation !

In addition, agricultural return flows pose a
water quatity problem. Often return flows carry
not only eroded soi! particles but also pesticides,
herbicides, and chemical fertilizer compounds.
Since flow rates, volume, and water quality are fun-
damentally important (o several other muajor uses
of the river, icis necessacy 1o consider the likely im-
plications of altered and/or expanded water uses
for the two “predominant’ uses—hvdroclectric
encrgy and irrigated agricubiure.

Recreation/Tourism

One of the most econemically and socially im-
poetant. vet often unconsidered. uses of the Col-
umbiid’s water is recreation/ourism, Water-rebated
recreation {fishing. power boating, sailing. swim-
ming, water skiing, etc.y 15 & Northywest tadition
and contributes many millions of dellars to the
region's economy thraugh retail sades, cquipment
wholesaling and manutacturing, and support/ser-
vice enterprises. Tourism is the fourth Largest in-
dustey in the Northwest in terms of employment.
The BPA predicts that by the year 2000, it will be
the largest indusiry 12 While not alt of the region’s
tourism and recreation depends upon the Colum-
hia and Snake. the river accounts for 2 significant
and growing share. Pacific Northwest River Basins
Commission projections are that outdoor recrea-
tion will gain in importance as population grows
and leisure time and disposable family income in-
crease. Thev further project that in the next 20

gnr Fooded v adnzed Tromecreseig,

[ .
T RErer Fanary Teventory

10




years, wawerrelsted recrearion in the Columbia
system will increase by 1504,

Much of the attraction in terms of recreation and
tourism depends upon continued access to o clean
and safe matural environment. Managing hyvdro-
electric damy 10 mect peak foads. as discussed
carlier, could seriously limit and perhaps even
preciude this access. Under such o management
scheme, reservoir  levels  fluctuare  rapidly in
response 1o peak gencration aceds. Ar Grand
Coulee, for example, peaking would result in a
very rapid 23- o 36-foot fluctuation in the river
level below the dam rwice a day. '3

With the cotite Columbia/Snake system managed
in this way, many recreation facilities would be an-
safe and virtually unusable during peak generation
periods. Rapid reservoir fluctuations  conibined
with increased icrigation drawdowny, accompany -
ing low strcam flows, and water guality problems
during the summer would sirand bouar camps and
docks, create difficult and perhaps dangerous ac-
cess 10 the shoreline, and produce aesthetically
unattractive settings. The implications for recrea-
tion/ftourism. 4 basic sectur of the Northwest's
economy, are clear.

Fish

Low flow, reduced water qualitv, and extreme
reservair fluctuation also impair fish survivat, both
resident and  anadromous  stocks. The Colum-
bia/Snake system was once the single most produc-
tive saimon and steelhead area in the world, Prior
to development of the river and intense exploita-
tion of the fish runs, the river produced more than
50 million pounds of sslmon and steelbead annual-
Iy. Today total production is only about half that,
including both npatural rups und hatchery fish,
Despite huge investments in stock enhancement
projects and fish by-pass svstems at many of the
dams (some estimates place the imvestrent figure

Dipdtineges by 1Un, Army Corps t §
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in excess of $500 million) both salmon and
steclhead have been unable 1o re-establish
themselves in anything like their original numbers.
Fisheries biologists agree that much of the reason
lies in the radical physical changes in the river
itself. Once unencumbered and fast flowing, the
Columbiza and Snake have, with construction of the
major dams, become a series of still, deep lakes.
Spawning gravel has been silted over as a result of
bank crosion and of agricultural pracrices or
submerged in the depths of the reservoirs. Where
spring freshets once rapidly transported juvenile
salmon_and steelhead to the sea, the slow-moving
flows of the present-day system often delay
downstream migeation, causing a high rate of mor-
tality and “residualization.” 4

Rapid reservoir fluctpation strands immature
fish on sand bars and in shallows. Juveniles that do
find their way from resecvoir to reservoir are often
drawn through the turbines, accounring for an
estimated 5 to 15% loss at each dam 13

$almon and steelbead that do reach the sea and
return to the river as mature fish may encounter
low siream flows, concentrations of pesticides and
chemical fertilizers, heavy fishing pressure by the
commercial and sport fisheries, and inadequate fish
passage systems at the dams. In fact, when Grand
Coulee Dam was constructed without fish passage
facilities, it effectively cut off the upper 600 miles
of spawning grounds {roughly half the main stem
of the Columbia). Later, Hells Canyon Dam on the
Snake eliminated fully two-thirds of that river's
spawning area.

Despite the complete loss of some races of

14 pesidtualization: Some downsiream migrants unable to
reach the sea gquickly enovugh remain in reservoirs. failing to
grow and mature through their normat life cycle.

15Egimates from National Marine Fisherics Service and
Washingron Department of Fisherices.

12

anadromous fish and the serious depletion of near-
Iy all other stocks, salmon and steelhead remain im-
portant commercial, recreational, and cultural
resources of the river. A strong public commitment
to the continued existence of these fish is reflected
in state and federal legislation. Fisheries mitigation
projects are, for example, an explicit requirement
of the construction permits and funding legislation
authorizing the river's hydroelectric and flood-
control dam network. The concept of mandating
minimum stream flows to protect and enhance fish
runs has gained suppert throughout the Columbia
system. Judicial rulings, including several by the
U.8. Supreme Court on behalf of Native American
treaty fishing rights, have served to reinforce these
commirments to the perpetuation and enhance-
ment of the salmon and steelhead resource.

Navigation

Commercial navigation on the Columbia and
Spake is another instream use of considerable
cconomic importance. River-hased navigation and
commerce both influence and are influenced by
other major river uses. As competition over alloca-
tion and management of water becomes morc
acute, navigation interests will be drawn into the
conflict.

In considering river-borne commerce, the Col-
umbia system can be divided into four segments:
(1) The main stem upper Columbia above Ken-
newick, Washington; (2) The mid-Columbia and
lower Snake between Lewiston, Idaho, and
Portland/Vancouver; (3) The mid and upper Snake
abave the confluence of the Snake and Clearwater
Rivers; and (4) The lower Columbia extending
from Portland/Vancouver to the Pacific (Fig.3).

At present, commercial river iransportation is
not possibie on either the main stem upper Colum-
bia (1) o1 the mid 2nd upper Snake (3) although two
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projects have been proposed that could change
this. One project, the Ben Franktin lock and dam,
could extend slack water navigation from the Tri-
Cities to Wenatchee, Washington. However, the
lake created behind the dam would inendate the
Hantocd Reach, the last Free-flowing strecch of the
Columbii in the United States. On the mid-Snake,
the Asotin lock and dam project could extend com-
mercial barge traffic beyond the present terminus
at Lewistan. At present, both projects face stiff op-
pusition on environmental zod economic grounds.

Commercial navigation on the mid-Columbia/
lower Snake (2) bas evolved over time, Before this
stretch of the river was dammed, shallow-draft
sternwheclers challenged its unpredictable waters,
carrying passengers, agricultural products, and
freight. With the Bonneville dam a2od lock, put into
operation in 1938, the Corps of Engineers had the
first link in what would become an economical,
safe, and practical cight-pool slack water naviga-
tional corridor to the Inland Empire. The re-
mainder of the main stem Columbia facilities in the
network are: The Dalles dam and lock, operational
in 1957; John Day, dam and lock, 1968; and
McNary, dam and lock, 1953, The four lower-
Snake facilities are lce Harbor dam and lock, in
vperation since 1962; Lower Monumental dam and
lock, 1969, Little Goose dam and lock, 1970, and
Lower Grantie dam and lock, 1975, The comple-
tion of the last of these navigational aid projects
linked the deep-draft terminals on the lower Col-
umbia with ports as far inland 3s Lewiston, {daho,
405 river miles from the Pacific. Shipments of
agricultural commodities, wood and paper prod-
ucts. fertilizers and chemicals, as well a5 petroleum
products and finished poods make the Columbia a
vital artery in the cconomic activity of the Pacific
Northwest.

Projections for total 1985 water-borne transpor-
tation, once criticized as wildly optimistic, were
exceededin 1977 and again in 1978 All indications
are that rapid growth will continue unabared. Pocts



on the mid-Columbiallower-Snake have received
agricuitural shipments for down-river export from
as far cast as Nebraska and the Dukotas, extending
ithe Columbia’s economic hinrerland more than
halfway across the continent.

Commercial navigation on the mid-Colembia/
lower-Snake is shallow draft, typically a single tug
and tow of four to six barges. The Corps of
Engincers mainiains the navigation corridor on the
river, which averages a minimum of 15 feot in
depth in the main shipping channel.

If peak load hydroelectric management of the
Columbia’s reservoir system occurs, barge traffic
could be severely impaired. Rapid reservoir fluc-
tuations would create hazardous surges and cuf-
rents, expose submerged bars and rock outcrop-
pings, and seriously delay movement berween
reservoir pools. Maintenance of the necessary
1s-foot channel could require substantial and
repeated  dredging,  since  swift and  frequent
changes in poot level would cause serious shoreline
crosion, with sediments scttling out in the next
pool as watcer is held for the following peak period.
In short, peak load management. and to a lesser ¢x-
tent low flow levels resulting from greatly expand-
ed irrigation withdrawals, could spell severe
operational difficulties and increased costs for
commercial navigation.

On the lower Columbia, commercial navigation
is more diverse and less dependent upon manage-
ment programs on the mid and upper reaches of the
river. The Corps of Engineers maintains a2 40-foot
navigation channel berween the mouth of the river
and  Portand/vancouver. 105 nautical miles
apriver. A 8-foot entrance chaonel across the bar
extending 2 miles seaward allows  deep-dradt
oceangoing vessels access to the Colurohia. Pores
on the Columbia, dominated by the Port of Port-
land, actively participate in world trade, bringing
the benefits of this ceconoemic xetivity to the entire
Columbia region.

At the present time. 1the Corps Temoves more

than 2 million cubic vurds of bottom nuteriat from
the river's mouth cach year inorder to maincsin the
48-foot decp. half-mile wide entrance channed.
Projects designed to muake the lower Columbia
navigation channel seif-scouring have reduced the
necessary annual dredging aong the remainder of
the route 1o PorttandNancouver (excluding, of
course, the deposit made by the Mount St Helens
cruptions). Should significantly more sediments
and debris be introduced into the river a5 a result of
shoreline ecoston on the upper svstem. increased
channel mainternance coses are ddkely. Similarly.
greatly reduced instreamnt flows could impair deep-
deaft ship traftic in the lower Columbia and, as a
result, seriousty discupt the region’s cconomy,

Summary

The Columbia/sSniake system. vastund mich as s,
can 0o longer simultancoushy meet sl of the
demands placed upoa i1 Once thoughs 14 he in-
finite and inexhausrable, the river has begun to
show its vulnerability o overuse and inadeguaie,
uncoordinated, and inconsistent management. At
the presenr time, more than 45 federal. state,
tegional, and local agencies exercise some degroe
of reguiatory authority over the Columbiin’s use. As
a result. coordination and cooperition anoeng
users of the river is difficule a1 best. Conflicts over
use of the river will degspen in the futare as com-
petition for access by indusirial, commercial, and
publiv user groups intensities. The furore will in-
creasingly demand trade-offs, since significam in-
creases in one area or use will be possible onhy if
cquivalent reductions GCcur in Other dreas or uses.
Ditficult and comples decisions concerning where
and when such reductions will oocur widl fall o
those charged with managing rhe river.

Evervone in the region has 2 personal stake inthe
choives which will be made The dircetion and
form those decisions fake will in large measure
derermine the econoimic and soctid characier of the
Pacific Northwest as wo entor the 21st century.
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