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Surface wate in the Pacific llorthwest are being changad in
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notlceaole and sometlme" etrirpental amcunts tbrouga humaf actions. The
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trend is accelerating(igtrivers, lakes, = rd estaarles ara turnims into
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repositories for,waste heat from Iindustrial and domestic sources or feor—tam svei—
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discharges from extengive chains of resarvoirs. Predictiors g future
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demands for water warn us that corrective msasures sh@u&d be designated -now

ané—implenented-soon. .
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Taerrm] pollution,-or excessive he&p/ is oﬁeﬂenv1fonmental problems
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that man must resolve if he is to maintzin the quality of his environment.
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Today, a major source of heat addition
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Hanford Atonic Products

ars_geuxpd~bu;that~::amizution into the Columbia River just above Richland,-
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Washington, waengplgratlnc fish _ 114 reyse—ar be—expesed to
lethel temperatures;lA{Z;47‘ak,2;51;0,
Future uher"al inersases in the aguatic envir onvent will come

from expansion of industrial water use, primarily by the thermal electrical

power industry. Where and how this heat will be dispersed and what effect
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this 1ncrea5° v111 irpose on aguatic organisms are subgacts of controversy. .



Basically, a thermal electric plant converts heat energy from
fuel (either fossil or nuclear) into electrical energy. The efficlency
of this systen todaﬁ on a natioﬁal average is only 32%--which means that
for each unit of heat converted into élect?ical power, two units of waste
sat are ejected iqﬁo the environment.

Ths advent of the nuclear powered steam plant has magnified the

oblem of thermal pollution. MNuclear plants bQCaF” competitive with
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¢ ¥ Tossil fuel plants in 1966, As muclear plants are less efficient), they
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fﬁ¢%0‘$f’ must be larger \than fossil fuel plgffgfto be competitive., This T“wﬂivS’in
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/ o ( ﬁp{ﬁfﬁéEE“beaﬁd ejected into the environment through larger cooling water
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systems, The Bonneville Power Administration projects that by 1987 an

equivalent of twenty 1,000-megavatt thermal power plants will be in
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operation in the Pacific Horthwest; a totzl of 9,000 megawatis
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slave&~*ﬁ»—srtvn on the Columbia River. = About 1,400 cubic feet per second
of water w1ll be htlllZ;d for ever& 1,000 megawauts of elesectricity nrouucnd
by these plants, ”hls water will be used to cool plant cona;nsara and wotgg
be discharged at temperatures up to 20° F warmer than surrounding river
water unless Qtﬁgigige cooled before discharge.

L © The most publicized'aspect of the thermél pollution prohlenm
relates to the maintenance of a desirable %ype—of environment. for aquatic
organisms, The problem in the lower Columbia can be traced directly to

the »roposed use of thg river as a direct depository for huge gquantities

of waste heal, Attention has been focused on an area where two plants are

proposed for—siting: the Trojan plant at Prescott, Oregon, and the Kalama
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plant zbove Kalama, Weshington. A



Inconsistencies in water teﬂﬁnrafure standards set the stage
for the initial controversv. Prelininary standards submitted for Federal
review by Vashington and Oregon polliution contPOT agencies differed for

the interstate waters of the lower Columbia River. The states agreed on
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an u

ver limit of 68° F.but differ=sd on the increment.of heat that could be
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to tﬁe river throughout the year.

In 1968, the Secrstary of the Interior directed the initiation

n

of a thermal-effectis

thermal limits of valuable stocks of anadromous fish--fish that live in

the sea and spawn in rivers. The temperature criteria of those fish,
when known, would be used to establish meaningful standards that could

be adopted by both states to protpct the fisheries. The-regulls-Trex

to st pactil Ao ﬁ/f—wv,a!»tu' ton
thls study vill-be—available— o—-rsxley-aaeﬂvec?eletlep—4Snptenbﬂr 197070

\However, the establishment of uniform standards between states

is only part of the vroblem, The bes+ standards, wvhen adopted, still

do not apply to the water temperature at the end of the discharge pipe
&WWJ
but to an area (di;%ance'not vet determined) downstream from the pipe,

- Even if thn temnera*ure standards are rizgidly complied with several mijes

ﬁf&u‘&l»: " Tf
downstream from the discharge pipe, the area irmediately outside the vpipe

mouth could cont=zin temneratures—that—ars lethal to fish, This aspect is

extremely important in a river}where’fish,ae§vnecasgi%y, must pzss upstreen
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and dovnstream. The problem is pérhaps most acute with young downstrean
Va r_t M/‘Af s ﬂ'wu”l!
migrants that cgu{q be swept into the lethal temperature zonﬁdoev ore they
Co P e
.could datoct a chan;aé unegﬂ~¢;sh—eeala—bﬂ“1nuurel r—kilted-before—they—

could-eseape,

tudy on the lower Colwrbia River to define the specific
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Control of river flow through upriver storage,end flow reversals

due to tidal action,can further complicate the problem of potential heat
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discharges in the lower river, Upriver storage of water will result in
A
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a sizable reduction of pesk river flow and low%f ninirnum flows for some
' ,\_ .
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r1t¢ca1 periods of fish migration
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; Low flow complicates-the nroblem of heat c¢spe sal by decreasing
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the dilution Laotorn«u:: hvuﬁwf. “L-aarz fu29wa;£e&b on total river.
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temperatures at-ecne-tims-thin st-auccher., The reversal of rlow, characteristic

e
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of the lower Columbia River, -could occur with mors frequene¥ es a result:
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of thegg reduced volunes of wate}[u Reversing flow could double or even triple

the effect of temperature increases from a single source. The interactior

: {6uy _ :
of lowA and reversing flow at a thermal plant discharg=s arsa could seriously
sffect the success of fish migrations.

The facts concerning the effect of hot water on valuazble species

of Columbia River fish such sz salmon, trout stufveon/ana s;v_t are all

guite clear to conservationists; these specles require a subarctic typs
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of enviromment. They have evolved in cold water =z wxth exbtrems
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g%?é.temperature'cha;ges;—%LCJ sirply feiti=te-exist,
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Evaluation of thermal electric plant development in ths lower

Columbia River is critical with respsct to our present Tisherie for

through this section of the ri%g;\eiimfiffént Tish must paS?{“ AdUlE fish
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are bound for their nztal streasns in WVashington, Or=gon, and Ida
the young zre headed for the Pacific Ocean, Although devalovers of the

Trojan wlant have anpouncesd their intentions to protect ths fisheré;a/l
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resources. thréich $ks installation of a cooling towar, the davalonsrs of
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ndicated that cooling towsers would be included

e

the Kalama pnlant have not

at the proposed facility.
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Thermal pollution can bﬂ controlléﬁ\g:\v;ﬂOux ;}ppeventéd. .
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A giant step cop¥d be taken towards the solution of the problem if

: PR . . .
standards, once sstablished, cexld—b= appli=d to dischargss at the

end of the nipe, not after complete mixing in the river. This, would
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In the past, industries wers not confronted with rastrictions o~
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QEE:ectlon:was once considerad a "proper use" of our waterweys. Recently,
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hovever, a strong awarsness and concern about the presant lewvesljand the

potential expansion.égithermal pollution has besn expressed by the public

inuiscriminate
and by State and Federal water resourcsz agencies, 'The/disposal of hesat

into the aquatic environment must be stopped. We can only hope that the

specter of tqerwal nollut1on w111 b° recogn 1ized 1 time to epnly existing

technology £3¢ the solution of the problem,



