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THF TW !  'RFAT RIVFRS of the west, rhe Col-
umbia and the Snake, have historically been the
source of ahundant water and a high quality natural
environment; the foundati in upon which the
Pacific Northwest has grow.n and prospcrcd.

The Columbia/Snake drains significant portions
of Washington, Oregon, and idaho as well as
s iuthern Itritish Columhia in Canada and smaller

parts of Montana, Wyoming, Utah, and Nevada. It
provides the Pacific Northwest with hydroelectric
energy and water for irrigation, fishcrics, 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 era of decision; one in
which policy makers and the public will be irn-
pelled t > 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
applicati in to accornmodaie needs or demands in
another locationor use. This hulletin identifies and
discusses the major trade-off issues surrounding
allocation of the Columbia/Snake resource.

p" Ysjcal Characteristics

 !f the risers in the Westernhemisphere which
empty into the Pacific, the Columbia is the largest.
Further, it is sec >nd in size only to the Mississippi
system on the North American continent.

The main stem of rhe Columbia has its head-
waters high in the Canadian Rockies of British Col-
urnhia, and meanders south then west s ard
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 525 miles from the Pacific, after itself
travelling mare than 1.000 miles from its origin.
System wide, the Columbia drains a hasin in excess
of 25 !,000 square miles, a land area c >ntparahle in
size to France iFig. 11.'

I  r'a er Tnckrr and Turr <irr<iu.  iv I , the A'egin@, pacific
," uI h~eu Rnsr Bziini  'ummiiism. tune 19 9
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Figure 1-The Columbia/Snake Drainage System
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8«f<>re the c�nstructi<>n of' eleven major <nain
stern dainS <>n the  ;Olun1hia and an additiOnal fnur
damS <in the fowver !>nake, the average maxinlurn
rate <>f flow at the mouth of the c; rlutnhi:l exceeded
 > >O,ot!t! Cubic f'e t per see<End  c.l'.s !.a 'l'hilt c in-
verts t  > sOntething <>1 er -1 <! millinn gall<in> per SeC-
 >nd discharged int<> the Pacific �cean du~ing peak
fb>ws. At present, ther<.- «re s<une l92 ill>pound
ments within the entire  ;ojumhia/!>nake river

system. permitting a managed and regulated fl iw.
Still with ail these considered, the C:olumhia pro-
videS an average annual flo1v «t its mouth of <>ver
26H, N!t! c.f.s., <>r rm>re than 2 million gallons per
sec >nd.

With such vast  luantitieS Of fresh 1vater mixing
1>vith the Saltwater <if the sea, the m<>uth <>t'tlie;  :<>I-
umhia is a dy natnic envir >nlncnt. 'l'he river's

 ><Etfj<3w c>cate>I a plUltle  !f fresh watel'  vhlcl>
 ie CCE;lhlc Several hundre<l ll>lleS  >Ut IIE  ! tl>e
Pacific. 3'.arly expl >rer< relied up<�>n such
phe ><in>en;l to detect the.. presence <>f gre:It riv .rs
Yicfentists n<iw think that anadrorn >u» fish, such;ls
safnton and steelhead. use ttle ri  c r's plu nc in the
sari><, wa! tii retrace. their patll t<i the ~p:lwning
gr<iundS  it their <irlgin.

fhe  .olumh<a River Baf where tl>e I I'vcr nM.'<'ts

the sea, has l<>ny, b cn regarded acs tlU. Pacific's in<>st
viol  nt, d; ngerotts. and unpredi 'table har h>r ships
to navigllte. ln mOSt respects Et remains >I> t >day.
challenging even the largest vessels and the m >st
e xpcri ence d pil <>t 1.

The eactendcd zone of fresh and salt 1vater mixing
near  it ' I I1 er s fl'El>utl> Is r  sponxihje for
hioi >gi aft< pn>ductiv . and unitft>e estuary . Th 
estuary enc<rlnpasses approximatel1 '9th i<N! acres
and extends appr >ximately 21 miles upstream
f'r<im the river's rn<iuth. lt ranks as the nation's

ninth largest. Th< high rate of frl.shwater flushing
Creates an en  ir<mr<telit >e, fttch differS Significarltl1

< .I r>> h> < rru< r >->oner; Ir>> <7uur r,   i~lumh>a R i r f.elu; r>
sl iui lan tei&.e

fron> other estuaries ilt the ttgi<>IE, n>aking it ll
highiv valued;E td ll I el>la . e:ll>l» Ics iul ce .

A Multiple-Use Resource:
issues and Trade-Offs

With an average f1<ivv  it' ln ir - th,ln 2 milliOn
galh>ns per Sc< ind at the river's n> lull>. Some may
'4 Oltdec wl>y tllere I.'I C !nc 'rn  >v<. I Es ll el' use  !IE the
 :olumhill. f3tlt it w iuhf he naive t i assume that
sinCC water cuntinues t i fl >w int i Ehe sca, it has
somehow been " vasted." Far frlim lici >g unused,
water discharged at the river's m<i «h l>as driven
hy'droelectric turhnlcs at perhaps as many as >f>
dams, irrigated f:Ermfands, sustalnc<f fish and
 s ildli fe p >p 0 la< f  >IES, prus i ded rCCreat i >n and
aexthetiC value l i tie. people in tl>C regi >n, Sup-
p<irtcd niarltlmc c<»>line rCe, s ipplied m«nicipaf
«nd in<his rial eater needs, and  arried awlly
VV;lste, t<> name but a fevv»t itS C ilitrihuti<>nS.

Fv«n when it reaches the l<>1ver river, this
v<>lurne  >f water supports a hi<>logically indispens-
ahle habitat fOr nun>er >us Org>utixms. all  >f which
contrihute to the  ' immercially important tish and
shellfish t'<>und in  h  river or ju!t  iffshlire ln addi-
tion, sustained flu>vs are r <lui ed 1<> m:Eintain th»
self-Sc<>urfng deep dratt navig:Itin>> channel up in
vs hich s<> <nuch of the regi >n's ec >non» depends.

The pr >hlem of water scarcity v, ithin th<. f:t>lum-
hia SVStem revnlVes aro<>n<f tl>ree haSiC ditnenxi<ms:
 litle. pfac<, and USe since, ln fact, ss at . r >S nclthcT
created nur deStr iy Cd as it passes  br<nigh the  .of-
urnhia system, contlicts over access inv<>lve at least
<ine, and often a Cnmbinati<n>, <if thes . dim -nxi ins,

'I he sin>pie truth is the  .olumhia can n<> l<inger sup-
ply water to me .'I all  !f tt92e den1an<1s placed <lpon
Il, at all tiitteh, and at eve  !' l<icatl in within its
drainage basin The time has arri>ed «hen trade
 >ffs vvili have t ! he made between users;md uses  !f

lhe river S resourCeS.

 .i>Et<i> b>   Rii Vr I e l i ri 1>i iir>i <ir>
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Figure 2-Major Hydroelectric Dams on Lower Columbia and Snake

Ptannad
Present Ca acl Total Ca cl

River Mlles To
Columbia River Bar0 ratorDam

1,078,400 KW
1,807,000 KW
2,700,000 KW
2,030,000 KW
1,138,000 KW
1,225,000 KW

NA
NA
NA

2,069,000 KW

518,400 KW
1,807,000 KW
2.160,000 KW

980,000 KW
774,000 KW
831,000 KW
403,000 KW

1,213,000 KW
788,000 KW

1,689,000 KW

145 ml.
192 ml.
216 mL
292 m!.
397 mi,
416 ml.
453 rnL
466 mi.
516 mi.
545 mi.

Army Corps of Engrs.
Army Corps of Engrs,
Army Corps of Engrs.
Army Corps of Engrs.
Grant Co. P.U,D.
Grant Co. P.U.D.
Chelan Co. P.U.D.
Chelan Co. P.U,D,
Douglas Co. P.U.D.
Water & Power
Resources Service
Army Corps of Engrs.
Army Corps of Engrs.
Army Corps of Engrs.
Army Corps of Engrs.
Army Corps of Engrs.
Army Corps of Engrs,
Idaho Power Co.
idaho Power Co.
Idaho Power Co.

Bonneville
The Dalles
John Day
Mc Nary
Priest Rapids
Wanapum
Rock Island
Rocky Reach
Wells
Chief Joseph

10,000,000 KW
603,000 KW
810,000 KW
810,000 KW
810,000 KW

1,080,000 KW
580,500 KW
265,500 KW

NA

6,195,000 KW
603,000 KW
810,000 KW
810,000 KW
810,000 KW
660,000 KW
450,000 KW
220,000 KW
450,000 KW

597 mi.
334 rni.
366 ml.
395 rni.
432 ml,
506 mi.
571 mi.
597 ml.
M9 rni.

Grand Coulee
Ice Harbor
Lower Monumental
I it tie Goose
Lower Granite
Dwor shak
Hells Canyon
Oxbow
Brownlee

NA � Not Avail able

Sources: U.S. Army Corps of Engineers, Pacific Northwest River Basins Commission, Power Planning Commit-
tee, 1979, Bonneville Power Administration.



Hydroelectric Energy
As an example of rhis dilemna, consider the Col-

umbia's r<>le as an energy source. 'i'he river system
accounts for one-half of the hydroelectric gener-
ating capacity in the entire I.lnited States. It has the
most inten~ive level of hydroelectric devek>pment
<>t any ~ingle river basin in the world. Inexpensive
energy front f<.derally developed projects on the
river was crucial to the economic dcveloprnent «f
the region during the late. 19 40's and 19 30's. As the
major projects carne on-line, the federal govern-
ment established the Bonneville Power Administra-
ti<>n  BPA! to market and distribute the electrical
energy produced hy thc river. ln the beginning
there was a huge surplus of hydroelectric energy.
Inexpensive «lcctrical power encouraged new
energy-dependent industries, notably aluminum
manufacturers, t<> locate in the Northwest, Accom-
panying growth in rrsidential and commercial con-
sumption imposed new demands on the river, caus-
ing the electrical energy surplus»nce enjoyed in
this region to be replaced by projecred shortages
and the need for ncw generating capaci y.

A  present there are 58major hydroelectric proj-
ects within the Colu<nbia system, managed hy 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 below Brownlee. The West Group of th»
Pacific Northwest Utilities Conference Committee,
made up of representatives fro<n utilities and
energy agencies in the region, estimates total  979
main stem electrical generating capacity  o be
2G,3  I,O IO kilowatts. This figure reflecrs only  he
West Group area and therefore does not include
the capacity of Hells Canyon. Oxbow, and
Brownlee dams, also listed in Figure 2. When these
East Group dams are added, the total generating
capacity grows to 27,651.000 kilowatt~.'

Communication from Pa<:ific ><orth>vea< River Ras<ns < om-
rniaaion.

The Bonnevill~ Power Adfninis ra i<>n extends
beyond the Columbia system, linking SS hydro-
electric dams in «n eight-state grid. through a net-
work of nearly I t<,600 miles <>f high-voltage
transmission lines.s This nets< ork of transmission
interties permits BPA to sell surplus or off-peak
electrical energy genera ed in the Norrhwest to
energy-short consumers outside the. basin.

ln 1979, BPA sold: 2,<
4, 4 4 I,ftot! kilowat t
hours of electrical power. System-vs ide demand for
electricity is on the increase and 1<>ng-te rrn projec-
tions indicate continued growth in electrical con-
sumpti<>n. ' in response, several projects are under
way to signifi<antly expand the Colurnhia's total
hydroelectric capacity  see Fig. 2, Planned Total
Capacity!. By and large these hydro expansion
projects will increase the svsrem's peak generation
capacity. Several thermal plants, b<>th coal fired
and nuclear, are also under considerati<>n. One
management alterna ive proposes that thermal
plants he used to provide "firm" or base load
post er, with hydro faciliries used to accommodate
peak demands. This scheme carrie~ dramatic im-
plications for other uses and users of the river. For
example, when th» new powerhouse projects
come on line in  he early to mid-1980 s, i  will he
I>ossfwe to use every drop of v, ater in the system  o
turn hydroeiectric turbines. In other words, every
gallon of water used for fish passage. navigational
lockings, irrigation, etc., will represent electrical
energy foregone. Conversely. water retained to
meet energy demands wil! constitute potential
losses to other uses of that resource.

But what are the other major c<impering v ater
uses in  he Columbia systeru> One verv imp<>rtant
use is irrigated agriculture

7The < it<h< a<a<ca arri c<f h< ihc trrmnca < lc Y<tner Adrn<nfi<ra
iit>n are Washington, <>rcptn. <<rahu. vftn><ana. <t< >a<mint<.
 >rifnrnia. r'<ah, an<i Xrrada.

CiRet teu of l <tuvr PI<tntttng tn the Put t frc 5'orthrtv<t <.rtfen-
dar ! ear r9 8. Pacific Xor<h~ei< R<ter Bai<n~ Ci>mtntsaton,
A<>r>f, <9~9.
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jrrigatjon

irrigation accounts for more than 90'/. of the
total 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, ln the next two
decades an addtttottral 2.2 to 4 tnillion acres could
potentially be added to this total."

Among crops currently produced by irrigation in
the Columbia River drainage area 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
irnportart t commercial livestock production opera-
tions. Regi<mally, irrigated farm products were
valued at roughly $W billion in 197'7 and represent
an iinportant component of the Northwest's
economy. Much of this agricultural output finds its
way into expi>rt markets and thus provides signifi-
cant secondary employment as well as contributing
positively tti the nation's balance of trade.

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

Lifting and distributing irrigation water is also
very energ> consumptive, In the case of high-lift ir-

tr'uter Todat attd 'lorn<trrt>u, i'ol. ll, 'l'he KeKtott.

tr'ashington's trater Resorrrrer, Reetttnmendations to the
&gtstature. Orpsttmettt ot' Feoi<>g>. Jsouari, i9.

rigation projects, the ainount 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
energy foregone by diverting thc water from
power generation."

The energy demands required for high-lift pump-
ing tt> the proposed irrigation projects would have
to be tnet 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
electric marketers, much of the cost of energy for
pumping water to newly irrigated lands would be
horne by all electric consumers through higher
energy costs.

Irrigated land presently in production is unques-
tionably an itnportant and viable part of this
region's econoniy. However, several of the pro-
posed future developments in the Columbia River
Basin have come under criticism. Much of the pro-
posed development would require 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 lieut irrigated farming ven-
tures. Because federal funding wili underwrite
several of the large-scale water projects, the real
cost of the water input will be sobsidized by the
taxpayer and only a small fraction of the true cost
actually charged 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 he reduced approximately 10.8
million acre feet.'0 This represents approximately
6"io of the flow at The Dalles in an tat~errsge water

"Benefi ts arid Corrs of /rrrgarfon Devetopnrent in
%'ashingron, Vol. ll, Final Report, Llepatttttent of Agricultural
sonorities. Washitttttott State ttttiversity, Oetotter, tSt 6.

tr'ashrnaton s tr'uter Resources, Department of Ecotogy,tti
Jtme, t'r.9





Tlute Columbia-Srlake:

Challenges for
Multiple-USe River MariageiTjent

y« <r, hut nl >f <' than I  ! '"I <il l >v ' flu s y«;irs I i k<..
I !,5 attd I<! i. I'h«se tigur«s repres«nt u«/r«<luc
ti<>ns. 1!uring some peri<>ds  >t' the y«ar th«r«duc-
tion c<>uld h«ex «c  ni<>r«s«vere.'. R«du<'t i<»» <>t' this
magnitud«c>< oiil l adv«rs«l  i<ft'«. t such instr<",im
list s as l<n' <Ir !in >nb a>ld I e>i>dent fish, !vildlit«,
navig:it i<»!. and r«cr«ation. as <v«lf: s h< dn> p >« r
g<.ner-it >on i I

In:tdditi !n, agricultural retiirn tt«!><s p«se
water <]u'.<Iity prohle<I>.  ,!ft«n return f1 «  s carr/
n<>t otily er >d«l s<>il parti«!es but also pesticides,
herhicides, and ch«micai fertiliac;r «<>nip >unds.
<'inc« fI<><v rates, <oiuru«, and <> at«r <IuaIity are fun-
darnentxily ifnp >rtant t<> several <!ttl«r nlaj<>r uses
<>f the river, it is necessary to consider th« lih«iy itn-
plieati ms <>f alt«reel and/ >r «xpand«d <v;<t«r uses
for the tw<> "pred<>n!inant" uses � hy<lr<>el«ctric
energy aiul irrigated agriculture.

Recreation/Tourism

t,!n  <>t' th«n! >st   '<!n<>n>icatly;tnd s<>cially in>
p»rtant. yet often ui!consid«r«d. uses <>1' tii« :<>I-
umhi.c's <>< ater is reer< atioi!!t<»irisit>.  !I'; t«r-relat<d

reer«ati<>n  fishing. power h >ating, sailii!g, swim-
n!ing, <vat«r skiing, etc i is a X >rthw«st tr:<di i«n
and c<>nirihutes many inilii >ns of dollars t<! the
region's «c >ru>iny through r«tail safes, «<Iuipnt«nt
wh<!iesaling and n! <nufa 'turing, and supp >rt/ser-
vice enterprises. I'ourism is the fourth largest  n-
dustry in the North<> est in terms of «mployment.
'I'he HPA predicts that ht the year 2 K�, it  sill be
the large:s  industry.i-' %'hile not ail of the region's
«>urisrn and recreation depends upon the C<>lum-
hia and Snake, the ri 'c.'r accounts f !r a sigmficant

and gr<>wing share. Vacific Northwest River Basins
<:<>mmission pt >jecti<>ns are that <!utd<> !r r«cr«a-
ti<>n will gain in imp<>rtance as populati<>n gr<>ws
and leisure time and disposahle family in< ome in-
 rease, They further project that in the ne! t ! I

 <!»i, r t di<> u»il !<i»ii»ii»r



years, vvat r-related recrratii>i! i i the <:<>liimhia
system will increa»e hi I S<} "i,

4$uch «f the attraction in tern>» ol rr< r< atii!i! and
ti>uri»ni d< pend» up<>n c<> !tinued i«< »i t<> a clean
and safe natural envin!ninon  %1;tnaging hydr<?-
electric dam» to meet peak l<>ad». as discussed
earlier, c<>uld seri >usly limit and perh;ip» e! en
preclu<le thts acre»s I n<i<'t' slich a nlanagen!ent
scheine, re»ervi>ir levels Iluctuitte rapidl! in
resp >nse t<> peak generati<>n need< At  >ritnd
 :oulee, f<>r exan!plr, peaking !sould re»ult in a
very rapid 24- ti! A6-fi>ot fluctu:<ti<u! in the. river
k vel heI«'%" the <Iattl twice a day.

With the entire  ;olumbia/'Snake sy»tern managed
ln this w ay, n!any fccfi;at to� facil1 ties %s «u!d hc un"
safe and virrually unusable during p ak grn< rati<?n
peri<?d» Rapid reservoir flue< uati«ns c combined
vvith increa»ed irrigation drav< d<>v< n», ac<«mI!an!�
ing I ?vv stream fl<?sv», and wiiter <Iu:tlity pr >hlem»
during the sutnmer would »tran<i h«ai ramps and
<i<!<,k», cr<.ate difficult and pcrhap» danger !us ac-
cess to the shoreline, and pr iduce ae»thcti<.ally
unattractive settings The implicati»n» f >r recrea-
tion/tourism, a ha»ic sect«r i>t' the 'N<>rthxvest's

ec<!n<?mv are clear.

Fish

I. !v,' fl<!w, reduced ?vates <luallty, and extren!e
reservoir fluctuation also impair I'i»h sur? ivai, both
resident and anadromou» st<>cks Th<.- <..< >Ium-
bia>gnake sf»tent v? as once the single ni<>»  px»du -
tive»aim<?n and steelhead area in the w<>rid. Pri«r

t<? development  >f the ri~er and intense c! pk!ita-
tii?n <!f the fish runs, the. riv< r pn>du< cd more than
>t! million pounds i!f salm<>n and»teelhead annual-
ly. 'I'<>day total prod<icti<!n is univ aI?«ut half that,
including hoth naturai iui!s and hatchery flish.
Despite ht!ge inve»Entente in sti>ck e><ban<< ment
pl'«lect» at'ld lish hy-pa»s s? si .>t!~ at mal!v i!f th<'
darn»  s<!me e»rimate» place the it»es ment figure
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MUltiple-Use River Managerflent projects I'1'lvc beet! pr<>p !Scd 111«t  .'OUl<.l ch«1!ge
this  !ne pr iject, the B<!n I:ranklin l<>ck and dam.
could extend sl«ck water navigation fr<>m the 'I'ri-
 :ities to %'enatch<e, Washi!tgt >n. II<>wcver, the
lake created h hind the dam w >old irn!ndatc tht
llanf<ir<l Reach, the last f'ree-fl<iw ing stretch of the
 .Olu t!bl; In tllc I 'nhcd States.  !n the n!id-!in«ke.
the Asotin lock and dam project could extend com-
inercial h«rge traffic beyond thc present terminus
at Lewist<>n. At present, b ith pn!j< cts face stiff <!p-
position on environ>nental and CCon<!rnic gn>undS.

C<>mmercial navigati<>n <rn the n!id-C,'<>Iumbia/
lower gnake �! htcs evolved <!ver time, Hefore this
stretch of the river was dammed, shall<>w-draft

sternwheclers challenged its unpredictable waters.
Carrying p'>Sseng< rs, agriCultural pr<>duetS, and
freight. With the B >nneville dam «nd lock, put into
 >perati<!n in 1948, the  ,<!rps ot' Engineers had the
first tink in what would bec<ime an econ<itnical,
sate, and pf:tctlcal e ght-pool slack water nav ga-
ti<in«1 corrid<ir t<> the inland Empire. The re-
mainder of the main stern t:<>lun!bia facilities in the
net w<>rk are. The Dalles dam and lock, operati<>nal
in 19S?; John Day, dam and lock, 1968; and
Mc Vary, datn and lock, 19SA. The four lower-
!inake facilities are ice II«rbor dam and lock, in
operati >n since 196 >; L >wcr M<!numental dam and
lock, 1969; L!ttle Cioosc dan! and lock, 19 0; and
Lower ciranitc dam and lock, 197S. The comple-
ti<>n ot the last <>f these navigational aid projects
linked the deep-draft terminals on the lower t;oI-
utnbia with ports as far inl«nd as Lewis<<!n. Idaho,
-<6S river miles f><>m the Pacific. Shipments of
agricultural comm<>dities. wood and paper prod-
ucts. fertilizers and chemicals, as well as petroleum
products and finished goods make the  :olumbia a
vital artery in the economic actlvit> of the Pacific
Vorthwest.

Projections for total 198S water-b<>me transpor-
tation, once criticized as wildly optimistic, were
exceeded in 197. and again in 19, 8. All indications
are that rapid growth will continue unabated. Ports



<>n the rnid-Columbia/Iosver-Snake have received
agricultural shipmenti  'or d<>wn-river export fron>
as far east as Nebraska and the Dak<>tas, extending
rite  .<columbia'c econ<nnic hinterland nt<irc than,
ltalfwav across the c<>ntinent.

Commercial navigation on thc nud-Colunthial
l<>we.rignakc ls shallow draft, typicall> a single tug
anti tow <>f four t<> six bargei. The Corpi <>f
Engineers maintains the navigation corridor on the
river, svhich averages a rninimurn of I'> feet in
depth in the main shipping channel.

lf peak k>ad hydroelectric management of the
Columbia's reservoir system occurs, barge tral'fic
could he severely impaired. Rapid reservoiir fluc-
tuations vvould create haaardous surges and cur-
rents, expose submerged bars and rock outcn>p-
pings, and seriously delay rnoven>ent between
reservoir pool~. Maintenance of the neccssars
l >-foot char>ncl could require substantial and
repeated dredging. since swift and frequent
changes in pool level ss ould cause serious sheireline
erosion, with sediments settling out in the next
pool as water is held for the following peak period.
In short, peak load management, and t<> a lesser c><-
tent loss floss levels resulting fr<nn greatly expand-
ed irrigation withdrawals, could spell .seve" re
operational difficultie~ and increased costs f<>r
commercial navigation.

 !n the l<iwer Columbia, commercial navigation
is ntore diverse and lesi de>cndent up<>n manage-
ntent programs on thr: mid and upper reachei of the
river The Corps of Fngineers maintains a t !-fe><>t
navigarion channel bets< een the m<>uth <>f the river
and Portland/Vancouver. IOS nautical milei
upriver A -I8-foot entrance channel across the har
extending > miles seas< ard agoss i deep-elraft
<>ceangoing vessels acceci to the Crilumhia. Porri
i!n the Columbia, dominated by the P<>rt of Port-
land. actively participate in»<irld trade, bringing
the benefits of this economic activiry to the entire
C,oil>ttlbta regl<in.

At the present ti>t>e. the Corps retnovei n>ore

than > n>illi<>n cubi< v.irdi <>f hiitt<ii>i m.ttcri;tl fr<im
th» riser'i rn<>utlt e ach ! car ii>  >tele.r tii r»ai» ;tin tlie
4H-f<x>t deep, h;ilf-r»ilr s< idr rntrai>ce.. charm< I
Projectc <4 cigned t<i in:ikc rite l<i>< er C<>lumbi.t
navigation ch;»>nel self-ic<i<iri»g h.tvc reduce<i th».
l>ecessat y 'tntluitl elredg'Ii>g .iloill' tl'le re'r>1;i>tldcr of
the route t<> P<irtlar>d,'Vane<>riser  exi. liiding, <if
c<iurie, the dep<iiit made hs  he 'amour>t S  llrlens
eruptions l. Sh<>uld iignific.ii>tl> n tire it din>en t.i
and debris he intr<>du<.ed intr> ihe ri> rr ti.i r<..iult <if
ih<>relin<. er<iiuin <>n the tipper iyiicn>. incr'eaied
channel maintenance co~<i are- likely Similarl>.
greatl! reduced initream fit iwi e iiuld iinpair d«- p-
draft ihip traf'lic in tire i<ice<.r Cohimhia and, .ti a
result, i<.ri<u>cl> disrupt the remi<>n's re<in<>ml.

Summary

l he  .olunlb'la/Snake sb stet>1. vast Ail<i lie h;li it li.
can no l<>nger iimultar>eo«ili >neet:ill <it the
defi>;tl>di pl;reed llpon it  !t>ee Ihi>iighr r<i b<. ir>-
finite and inexhaiiirahle. the river h,ii begun t<>
shi>w its > ulnerahilitl t<> user<tie and ir>.tdequatc,
uncoordinated, and inconiiit< nt ntai!agement At
thc present time, more than ->S feet«rah .state,
regional, anel li!<al agencie.i cxerciic «>mr degree
of regular<>rv authoritv i>vcr thc C<>iumbi:i'i uie Ai
a result, coordination <md «>op<:r:<t«>n anti>ng
users of the riser ii difficult at best.  .<>nflicri <>< cr
uie of the river v ill deepen iri flic f<it tire ai c<im-
pctition for access bs inehiitria!. «imn>e-r< igt, and
public uier gr<iupc inteniifi< i 'I'he. furuie will in-
creasingts demand trade-offi. since iigr>ifie-,u>r ir>-
creases in <ine area <>r ui< will be piicsiblr unit if
equivalent redl>ctlotlc <>cctlr 'ln ot hei areas of ucei.
1!iffie ult and complex dcciii<ini ciinccrning rober<
and << he>r such rcducti<>t>s ivill <>c«>r vs ill fai! t<I

th<>ie e'h;trgcd with ntanaging rhe rt>cr
Fv crs one in the regt<>n hai a person:il it.ti e in thr

choi<ei which ssltl b<. niadr 1 f1< eliie<liiin ar>d
I'orm th<>se deeisi<ini take will in large mi.aiure
determine th<. ec<iri< iinie and iociai charac tcr <>f thc
Pacific Ne>rthsseitai we ent<.r rhc > lit <.enrurv
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