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ABS'l'RAC't' 

Chinook ■alaon held 1n mirture■ of dechlorinated reactor cooling 

""~""" ""d niv Coluabia River va'Cer su:tferecl no !ncrea•ed mortality and 

onl;r sll.ght retardation of growth 1n a 50 per cent mirture during the 

t:llle when 11odi11a diehr-te was not added in the reactor coP11ng water 

treetaeDt process. R.:,vever, upon the addition of 2.0 ppm dichrcmate 

£0.7 ppm Cr(VI)J, inc'!'eeeed aortal1ty resulted 1n the 10 per cent 11.u­

ture r:nd grovth -• retarded 1n the 3 per cent :a1xture. ln greater cou­

cntratiOD.t., 1Jlcrea■ed 110rttlitie■ ~,ere 'etectable four to five week■ 

after utch:b!g and h14h, death :rates continued tor -ny -.,eeks • 
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D'J'BC!'! OP S0DIDM DICBROMA'l'E .Ill BBA<.'1'01! COOLlJG 

WA'l'KB C:. YWJIG ClllllOOII: SAUIOa " 

JM'IIODllC'l' IOII 

'l'he treatment proceee for the water w,ed to cool the llenfo?'d Nll!leton 

ha• included the addition of two substences, chlorine and sodium dlcbro-

' ( l 2) •teas Ka2cr20.,.2J120, which are toxic to aquatic lile. ' Since the 

water 1& heated during its psue11e through the raector, and is then bflld 

for •n•ral iloun ill an crpen retentioL baain before diacbarge into tl:e 

rive-r, the free chlorine is reduced to negligible 8110unts end does not 

con•titute a hazard to r1Yer life. The wa.ter treetllent tiracen baa u■ually 

included the addition of 2.0 ppa of eod1UII dlcbr.,.,te. In April of 1952, 

hovuer, the eddi' lon of dichra.ete wee stopped in all area■, (3) for e 

period of ■eT1tral aonthe. Jov, after a period of lsborator:r and in-pile 

tettU, HM4'11l•• call for a ■tud.1ed rec!uct1011 1n the e.d4it1on of dichr.,..te 

~low 2,0 pp. for et lea•t one reector.(4,5) 

'!ha tca:1c1ty of th• coolant to the 100-J' reactor ns enluated during 

tba ttaa nu dic~te wae abaett a1ld again nen addition va■ re■-d. 

C-,ari■ea of tu ra11llt11 of the two te11t1 pr0Yide1 background in:t'o~tion 

•~•f'lll ill e■tilatiq ■ate levels of 4ichr-te edd1t10111. 

MAT'IRJALS AllD METHOD.<; 

'!'he flr•t st•.id1, iur1ng the period when dichromate ves absent, was 

tt,,rted on October 30, 1952. when ~h1nool< salJton egg,i vere aveilable. It 
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vas terminated on April 10, 1953, vhen addition of d1chromete to the pro­

ceH water va■ re■iaed. Appraziately 11,000 egg■, obtained tr011 the 

We1h1ngton State Depertsent of J'illherie■ hatchery at Soos Creek (Puget 

Sound drainage}, vere :randaaly distributed a110ng trough9 vith the follow­

ing conditions. 

1/ 
c-,lumbia Riftr Veter ;,, (3 control trough■) 

~ g/ Dechlorinated Beactor Influent lf 
loj Dechlorinated Beactor Innuent 

DechlortliS.ted Bmctor Infiuent 

Dechlorinated Beactor Jnfiuent 

1./ 'l'b1s is water t'raa the 181-J' J1U11P house and conta1.n■ niall 
aaounte ot' the effiuent■ origmating tr.. the upe·trea■ reactor■• 
Pru-bl,- the contrilNt.iOll of effiuent vater fro■ up■treua 
l"M~9le 19 le:;: th&: =. rw.a: ~iiiit. 

?.I hffate~ flpn i"6i.M!'&N "the ~ cf "o'l:c e:per!.Gta'l 
nter ldlred vi.th Cobmllia B1Yer water. 

J/ :hec:'>l" intluaut. 1e tblt proceH water vbich ha■ undergone 
trMt.Jlfffl+ .,... ~" !•.::~•!:!.~ ~e t!:c :-.=..:t; aa il i:VUlaui-. !ii i,la..iA 
et114:r, its taa,erature ws acl,1ueted to that of the rher water. 
llea14ml chlorine as IWWWred b7 filt:rat1oa thro>:lgh charcoal • 

• 

C:~ Gt ■onaU~ allll crowtli - •111'ta1Mcl. As the t'ilh :mcree■ecl :lD 

~" H•~ond ,~-.xt3', during the period vhen 1!c~te vae edded et the 
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completed on April 14, 1954. Th~ elCJ)eriment va1 conducted for the same 

number of deya aa the firat test. EquiP98rt and operating procedures were 

identical, e:ir:cept that appro:ir:1Mtel7 23,000 egga vere used to provide 

duplicate ~<>t■ end one nev condition, three per cP.nt dechlorinated reactor 

1nnueut, wee added. 

11!:SULTS AID DISCUSSION 

l, ~, 
Mortalities vhich occurred during the eg,;, fry - 1 , and fingerling .5./ 

stages are ehovn in J'igUre l. •on• of the lots suffered aignificant mor­

talities at an7 stage during the period vhen dichrcaate vas abBBnt. When 

uichraate we.a added, no significant aortalitiea occurred in any of the 

lou c!uriug the egg stag,,. '!'be egg11 appear to be quite redatant to 111107 

cheaicale. however, po@aibl7 owing to the protective action of surrounding 

-brane■• IluriAg the fr,- stage, higher -rtalitie■ vere indicated 1n 

eo-:2e4111trat101111 ea low es !"ive per cnt. J'ingerling and total aortalit1H 

vere e 1gn1f1canti, gregter •t the ten per cent and higher level■• 

F~ure 2 ab.ova cU11Ulative .artality at weltly 1ntervala attar 

hatching for the 1'1sll held 1D the etnuent contailli.ng d1c~te. •ot un­

til d,out tour veelca after lllltchiDg did .,rt.a11t1e■ 1nereese e'b!n'e nc1-l 

iu the higher conceDtrat10l!■• Subaequatl,-, the7 continued high during 

the latter part~ the fr,- rt,ap and dur:m;i the 1'1Dgerl1ng atege. 

l' 1'ne Y•~ung !'!sh !a ~"l:ed a fry u·,:,on bt:h!ng f?"om the "gg, During 
tnie stage :t ~s noiu·~ahed f'rom a :,elk tee .. 

g' ':'he fry b<!c.-s a f'!ngerl!ng vhen the yolk &!!<: 1 ■ abaorbed end 
11ct1v .. teed 1.J:lg baa etert.ed. 
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Figure 3 1hov1 the growth of the 1alllon which vere not expo1ed to 

dkhroute. Little or no grwth retardation occurred at or below the 25 

per cer1t level. Figur,, ~ 1hOW11 growth ot the ul:aon which vere expo1ed 

to the dichroate. Growth va1 retarded even at the three per cent level. 

!a:rly developaent vae alao rfltarded 1n the grtater eo11centration1. Ab­

aorpt1on of t"!le yolk, which -ri:.ed the 'te:ra1nat1on of the tr, ■tsge, va1 

d-,la:,ed 1evere.l da;,• 1n the 25 and 50 per cent level■ and vu • lightly 

retarded even et the 10 per cent level. Thie delay 1■ indicated by the 

starting date for th• appropriate curve 1n Figure 4. The fi■h 1n the 25 

and 50 p.-r cot lot• were umble to utilise food no~lly end actually 

lo■t weight. Tbe t111l in 10 per eent influent 1hoved little growth. 

Water te~ereturee prevail.big du:ring the 'tvo e:q,er1-nt■ are ,b ... 

1n Figure 5. Separate 1tu•l1<-. ;,-,ve 1hovn tbat lOW11r tuiperaturea, parti­

eularl,- during the earl::,- 1nc:ube.tion of the egp, tend to tavor 91U""t"1va.l. 

nu, t,aperatu.re• ft"OIIBt■red d;ir1ng the second year when the dic~te 

va• pre1e11t wen, 110re favorable t·an during the 1952-53 period when the 

d1cbroaate va• ~t.,.e!l"I.. 

'fllese tHt• :!Jlc!ie.,.te tlult 1n tu ai>1anee et 4iehro.ate tb.e deehlor1• 

netec! 1"98Cter 1Bfl11ftt 1, eClll)Nlrat1vel7 r:0t1tm:ic and ea11 be tolerated by­

young ■al:aon 1a eoacntration• •• great a■ 5CI per eqt :tor ••nrel llOlltht 

without 1ign1flce11t etfeet. When 2.0 ppa ot ■odb• dichroaate 11 eddec! 

to the proceas water, however, it boc011e■ 1uttk 1ently to:ric that at 25 

per cent strength eppreciable mortality occurs, et 10 per cent strength 

•ome mortality and aubatant:!a::. retardation of grovtt. occur, and at 3 per 

~ 
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ce11t stru1gth .[0.06 ppa 0.:if eod1Ulll dich:onte or 0.02 ppa Cr(VI)J ■ 1gn1-

t' i~'lnt retardatiOD of g1·owth occun. During th■ period ot ainlllllll f'lov 

:"ul' th,nCul11a'bia iii Vltr, vilieil occun during the winter aontb, the concen-

' 
' ·ation of redctor effluo11t •Y aJIP?'oech o.fl per cent [ equivalent to 

').016 ~ ;od.!.t.a di~hi'viRILV UJ: O. ~6 ppa Cr(VI)] vhet1 un1torllll.7 d11peraed 

tnrough.out the river. 

,: While the,e etudie■ 11tro11gl,1 pointed to the dichrollate present iii the 
,s) 

intlne11t a■ tfu• cause of the tozicity, the evidence wae IC!llll!Vhs.t c1rcum-

atant1al. A teat which deterained the toxicity ot ■odiUlll dichr.,.,te per 

(6) 
111 V!II run in 1955, which ■hoved t~t ~unival of young 1alacm and 

trout va9 affected at u.08 ppa C1·iVI) ~d that grOlfth vaa altghtly re-birder, 

at about 0,02 ppa Cr(V'I). 
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