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A. AJJTHORln 

I£POIlT OK 

OPE RATION 0' COLLI'IIU RIVER TIlEATY PROJECTS 

t AUGUST 1919 THROUGH 31 JULY 1980 

1. INTllODUCTION 

!lullC.ao, Arrov , and Htca ..... r ... oir. i n canad. anod. LI bby r'lIIar ... olr 10 th. 

UnIted Statea of America we r e cooat r ucted under the pro ... 1alooa of the 

Co l~b1e RI .... r Treety of January 1961. Tr.aty .torale In canade 11 

required t o hi! operated to r the purpole of Incre .. inl hydro.lectr ic polle r 

I,n. rltl on and flood con t ro l i n the United State. o f Ame r ica and In 

Canada. In 1964 , the Canadlan and Unitad S t ate, go ... u1llIIent. e.ch 

de.ilnltad an !ntity t o f o rmulate and earry out t he op.ratinl ar r anlamen t . 

n.c .... ry to iapI_eot thOl Tra lty. The Clnadian !nttty 11 Irtthh Colwa­

bia Hydro and Pove r Authority (I.e. Hyd r o) , t he United Ste t ... !ntit1 11 

th.Ad.tnl.trlto r , lIooneYille Po...,r Ad.tniatu tiol1 (IPA) and th.01y1I10n 

t nlina. t, North Plciflc 01'111100 , Co rpa o f tnlineer. (USCt). 

Tha Co1u.bia RiYer Treaty Opar . tt nl Co~ltte., e.tabtl.had tn September 

1968 by the. tntttin, h r .'pone1ble tor preparing and t mphmlntt ng 

op.ratinl plana .. raqul r .d by the Columbia RiY e r T rea ty. Thll r eport 

record. and reyleVI the operation of Mice, Ar r ow, Duncan and Libby r •• e r­

yoi r . for pover ADd flood control during t he pertod 1 Auguat 1979 throulh 

JI July 1980, tneludtna the .. J or elleeta do""ltrea .. tn canadl and tn the 

Unitad S tate. of America. 



I. OPEIlATlNC PllOC!:OIJU 

ThrOUlhout the perlod cov.r.d by thia report, nor.,e opeuttona ... re 

tepl._nted by the Opeutlna: Co~ttee tn ..,cord.nce vith the Det.Ued 

Oper.ttn, Pl.n (DOP) for Co luabla River Treaty Stora,e, d.ted Septeabe. 

19]9. The r e,ulatlon of the Can.dl.n Itora,e content w •• nor •• lly deter­

.tned by the OpereUn, C_itt .. on ..... ekly b .. h durin, the .nttn 

ope.retlna: yeer. 

A. WEATHER. 

A v ..... nd daap Au,uet preceded neer avera,e to bltlo .. aver.,. f.U preci­

pitation throughout .. at of tha PacHtc Horth .. ut. Sapta,bar conttnued 

the .. ara trend .. Ith ,en.r.lly li,ht ralnfall. The Sneke Riv.r and Cla rk 

Pork a.alnl recorded lea. th.o t .. ellty percent of norul pr.clpltatioo, 

.. ith onlr the SIe11ka~0 aod Okano.ao draina.ea reatecerina: well above 

.ver... . The fall raioa finally Itarted In .td-Gctobe r .. ith all but ~ 

nOrtherll and ... tern __ .t bJll1o, ra"alvina: above nor-I raintall. 

Howe'ber c .. perature. turned cool e r .. tth belo ... ver .. a praclpltatlon 

tn .. at .. ate rahed • ..,1'0.' the .ntlre Columbia River I.,tn. Teaperature 

rO.e to above nor .. l III .arly D.ca.bltr. We.cerll Waahlna t on .nd the Uppe r 

Coluab l .-~oten.y a..in. experienced heavy aid-.onth precipItation, while 

the lOutheastern bJlatn. Wftre once a •• io below avera,e for the month. 

SlIowf.l l and low-elevatlon precipitation tn January v.riad fro- bat ter 

than t .. ice tbe avera,e accuaulat lona in portiona nf the Upper Sneke down 

to .bout two-third, of noraal In the Upper Colnabla .nd looteney a..tna in 

Canada. TWice durtn, tha .,nth Arctic air Invaded the North ..... t and 

2 



plu"8ed te.perature. aa .uch •• 16 t o 2.5 degr ..... r belo ... no .... ..t. October 

- Janua ry cumula tive preci pita t ion ..... 83 pe r cent of the long te .... ba.in 

average. 

Precipitation for Fe bruary var i ed videlY over the ba.in, ranging fro. 200 

percent of avarage in cent r al Waahin&ton to 71 percent in tha Clark Fork 

drainage. Pr .. clpi tat i on patter n. for Harch Ba" above nor • ..t readinge in 

the Uppe r Snalte and be low nor . d " ... t of the Caacade,. Thue pattern. 

" ere reve r ... d in ApriL Te.perature. re..uned cool throughout Ma rch, 

" a r.ing to ... ell above no ....... l ""roa, the badn in late Ap r il. Thea .. ""r .. 

te'"Peratures, as high aa 20 degree. al>nve nonul in the Snake and Upper 

Columbia-Knotenay , depleted lOD,t of the 10" and middle elevat ion Ino"Paclt , 

dropping the May 1 enovpack to roughly two-thirds of noraa!. 

Moat areas returned to cnoler t e .. persture. through May and June, wi t h 

above ""rael precipi tation reported ove r all eaa taid e ballna In Hay and 

the ""I tllde Ind no r ther n badns in June. The total Augun 1919 - July 

1980 precipi tation " aa 98 percent of averase for the Columbia 8ali n above 

Gr and Coul ee and a l .o 98 percent of average for the Colu .. bia 8uin above 

The Od1u . 

The geographi cal distribution of the accumulated October th rough April 

precipitation for tbe ba.in, e"presBed as a percentage of the 15-,ear 

average, 1963-1911 , ia a hown on Chart 1. Th i . aho" . t he Oc t ober through 

April precipita tion t o be greater t han 50% o f average in all lraaa. The 

Clark Fork-Flathead River bIIatnl and t he ""rtharn.".t tip of the Canadian 

portIon of the Columbia River 8a.ln reported .50 to 80 percent of ave rage. 
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Th. V.lt .. jo~lty of nltlon. report'" """~ ...... ~ .. e (bet"""o 80 ..... 120 

percent of .veraga) p~eclplt.tion. Large .u., of ""ner.t O~egon and 

c.ntr.l Wa,hiog ton .nd the ... t~e ...... utheaata~n ..,ge of the S~k. a.,io 

r.c.ived in ""ceu of 120 percant of the 15-yaar ave~a" . 

Ch.rt 2 depict. the wioter .... "" pr.cipitation and t e.per.tura .. quenc •• 

that occurred throu,hout the ba.in , ....... ur.d by ind ... 'tation. in the 

b •• in. Ll,ht Octobe r-Nov .. be~ reinf.11 and w.r. teraper.rure. in Dece.ber 

h.ld thn f .bru.ry I .now eceueulatlon to 83 percent of .ver.g.. Se.,on.1 

t .. peratur ... nd pndpltatlon brou,ht tbe April 1 ba.tn-vtde Ind ... to 89 

p. rcent , but the lat. Ap ril v.reing t rend ace.l.feted the .nowee.l t, 

~.duclft& the Key 1 .nov etc~ula tt on to only 61 percent of DDraal. 

Th. pattern nf temp.r.ture end precipit.tlon throughout the April-Augu,t 

•••• 00 i. ,hovn 011 Cha~t' 3 .nd 4 . Chert J .ppl1e. to the Co l uebi. River 

, •• i n .bov. The D.II •• , Oregon .nd Ch.rt 4 .ppl1e. to the Upper Col~bl • 

• nd Itoo t eo.y Uver be.ln, in C.nad.. Since the .. jor port loo of the 

•••• ona1 runof[ 11 produced by ......... It, t he t .. pernur.e ehovn en of 

'ped.! ltanUlc.ne. to 'yete. n.ervol~ regul.tioo In th.t they hegely 

iofluence the pattern of .tre..rlow. 

a. STIIWIPLOW 

Stre •• flow to Augu.t ve, . Ii,htly below t o veil be~ov .v.rl,e throughout 

the Colu_b1. River a.alo, with the exceptioo of the Owyhee Uve r aealn 

vhl ch ~ .. ported record hJ,h flow.. Oeflctent flov. coot lo~d throu,h 

Septe.be ~ , ~tober .nd Nove.ber with .... t at.t l onl r .. porting flov, .t 50 

to 80 percent of the 15-ye.~ Iverlg.. heanl 10" .. alue, vere ~ecorded It 
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..... ~.l .t.tlo.... lie.¥)' r.t". In .. "t.rn W •• h.1qto" III I01d-o.e •• b.~ ver .. 

the e ...... of ..... r .... eord f100dln, III thoot .r .... whl1. ". .. r .. eord 101'11 .... 

datly flow. ver .. ~ .. po ~ted In the Plath ... d and Prl •• t Rl ... r ba.I" •. 

Honthly ... n dlaehar,.a r .... ln .. d _11 belo .. ..... r., .. fo r the r .. u.1nl", 

.r .... thro .. ,h J.nwory •• eept for .... r .v .. r.g .. flo ... I" Or.gon. Str ... flow 

10 ••• lg"lfle.nt1y be low ... er.,. d .. r lng , .. bru.ry In the upp.r Columbl. 

liv.r ba.t" in Britl.h Co l ... bt •• "d In the F1.th ... d ."d Koot .. n.l l! .... r . In 

we.t .. rn Honta"". Kareh II" the .... t .. rn of .... r .v.r .,. fl o .... t ao.t 

P.elfle No rthve.t .t.tlon.. W.re e..-peratur ... 1" add-Ap~11 brou,ht abov .. 

• nrag .. flowa to the ""rthe r" ba.", •• nd "",ar anra,e flow. eta ... here. 

Th. 11_ ""turn ""related throu,h Hly. The 'pr"', .... o_lt (Mottern ca .... 
to an .brupt halt In June. Stn.flo .. 111 th .. ""rthem portton of the 

Colu.bl. Ri .... r baaln va •• t,nllteantly I .... th.n aveta,1 and .o.t oth .. r 

IUtton. r .. port .. d below a .... tag .. flo ... , "llcept for hi,h flo ... on the Owyh .... 

• 1Id John D.y Ri .... n. 

Th. 1919-19&0 -anthly aodtfl.d .tr .aallowa and aV"~.le &Onehly flow. fo r 

the period 1926-1980 ere .hewn III th .. folloviq table for th .. CoI_bI. 

Riv.r at Cr.nd Co .. l .... nd The D.ll •• , Th .. a .. aodlfl .. d flo .... re eorrect .. d 

for .to r.g .. 1" l.k .. and rallrvol n to uel .. d .. the .ft.et. of .... 'ulatJOll. 

end ar .. edj .. . t .. d to the 1910 le .. el 01 de .... lopment for tre lg .tlon. 
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""nthll HeAn Hodlfied Sue_fl_, in crs 
Coblllbh Uver Col ... bh "{'O'er .. Gfand Co...lee at The Oall .. 

Year Aver.,. Year Av"ra,e 
Month 1919-1980 1926-1919 1919-1980 1926-1919 

'"" 18900 91~10 102100 133140 

'" ~3100 60240 12340 92180 

"" 31140 51130 605~ 88~OO 
.." 26610 46330 51410 90960 

"" 35960 43090 71720 94130 
,~ 218~ 38300 11110 91230 

'" 35560 "000 86960 102150 
~ 42420 48090 104200 118580 

'" 144200 "S090 244800 211160 .. .., 325800 265890 493500 416190 

"'" 242100 3U110 384500 466~90 
.M. 132200 186300 185900 252320 

"'" 95590 108840 160820 180560 

Tha ma~l.ue ~.n ~nthly adJu.ted .treamflows occurred tn Kay thi. ye.r , 

and wefe 124 percent and 12 1 percent of the long-te ..... verag .. (or the 

Col..-bt. J.iver .t Gr and Coulee Ind The Oilles, r e.peetiv,.ly. During the 

Kad .... o~ervlNi _an dally inflovl during th" 1919-80 opentt", y .. r v"re 

68 ,200 ef. at Mica on 17 JUDI , 18 , 100 e f. at Arrow on 29 April, 11 , 500 cfa 

at Duncln on 21 May , 50,100 cf. at Libby on 7 Kay. The .. ~!-u. ob",rved 

.In daUy flow 1n the; ColWlbll RIVI!r at The Ollie. vu 338,100 eta on 18 

J",n. 1980. The ob.e rved .trea.flow pattern. for the yeef Ife ,hollJl on the 

Inflov hydrogr.ph. for the Treaty re.ervotra, Chartl 5, 6, 7, Ind 8. 

Oblerved and c_puted ",nr.,ulated hydro, f apila fO f kootenay Lalle , COI .... bl. 

tiver It _!rehbanll, Grand Coulee, .nd Thoo 0.1110. are .hova OIl Charta 9, 

10, 11. and 12, relpec tlve1y. 
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C. SEASONAL RUNOFF VOLUMES 

Th~ volua~ and diatributioD of runoff during th~ anowmelt &ea.on ar~ of 

gr.at 1mportant~ betau.~ the r~.~rvolr regulati on plaoa are deter.ln~d 1n 

part IIr the expected runoff volu ...... Runoff volu ..... forecaau, baaed on 

precip i tation and ano"l'ack data, wer~ prepared for a la r ge number of 10ca-

tiona i n t he Columbi a River 8a,in and updated each month aa the seaaon 

advant~d. Tabl~ 1 11st ' the &easonsl vo lu ..... Inf l ow forecasta fot Hics, 

Arrow, Duncsn, and Libby projects snd for the unregulsted r unoff of the 

Col..-bis River st Th .. Dall~a. Th .. fo recu ta for Mita, Arrow, and Duncan 

inflow. _r~ prepar~d by B. C. Hydro and thOle for the low~r Colullbia 

River and Libby inflow we r .. pr~pared by the United Statu Columbia River 

For~caating S~rvlte. AlIa ahown on Table 1 are the actual volu .... tor 

theae five locationa. Obaerved Ap r ll-Auguat runoff yol..-~., adju. te.d for 

upatre .. ato r age. e.ffetrs to ~xclude the. effett. of regulation, are liated 

f or eigh t locationa in the followlng tabulation, 

Stru-aflow .nd Location 

Ubby Re.eevoir InU"" 
Duncan Reservoir Inflow 
Mica Reaerva!r Inflow 
Arrow Reservoir Inflow 
Columbia Rive r at Bl r thbank 
Cr and Coulee Reaeevoir Inflow 
Snake Rl ver at Lower Cranite Dam 
Columbia River at Th .. Dallel 

, 

Thousanda 

0' Acre-Feee 

"0' 
2061 

10728 
22021 
38656 
57901 
21601 
86853 

Perc~nt of 
1963-17 Aversge 

86 

" " " " 90 
88 

" 



III. RESE RVOIR OPERATION 

A. MiCA RESERVOiR 

Stor age Evacua tion Period . As shown on Cha rt 5 l'Ii"a dh"harged full cur­

bine ca""city duriTl& t he lut .. eek in July 1919, and I'I lu Ruervoi r flll ed 

t o only 2456.6 fe e t on 31 July 1979, 13 fee t bela .. ita ef fec ti ve fu ll 

pooL The high dhcharge .. aa a coabinaUon of Tr e .. t y stOt"ge ule "Be 

plWl 8 . C. Hyd r o ""n-Tr eaty atn r ase rehaae f roll I'I lca ReBe r volr, and ...... 

required to .... ln t . i n • naaonab l e lake level &t Ar r o .. Lake fo r 8U1IUI>e r 

re<: r eaU on. The r uervoi r dropped a light ly t o 2455 . 3 feet by 31 Auguat· 

and .... int .. lned tha t level throuah Septellber. During October, Mic. seRera­

Uon "a. lnc r ea.ed above t he OO F ta r get rele ... ea of 20,000 cfa to .... et s. 

C. Hydro _ya t ell e l e<:trl<:&l load de .. nd . Cnnaequen t ly the re_ervoir ... . 

drawn down approximat ely 8 fee t to 2446.9 feet by 31 Oc t obe r , c r e a tIng an 

i llbalan<:e o f 856 , 000 afd (ae<:ond foot daya) in Tr uey Itorage betwee n Hlc .. 

and Arro" Ie_er vo i r •• 

During De"eabe r 1919 and Janua r y 1980, T r ea t y &tar age. in I'Il"a and Arro" 

Reservoi r . .. ere brought back I n t o balance by 18 January 1980, by operating 

1'11<:. &iSn1 H e.ntIy bel"" it. DOP u r get rele •• ea . Fro .. Feb r uary t hr ough 

the fi r Bt pa r t of Aprtl, Mica "". uaed t o generate heavily to .... et B. C. 

Uyd r o l oad r equi rement., .. ith outf10" varying bet .. een 15,000 cfa and 

40,000 cfa. Du r ing tha t per i od t he reBervoir .. a. d r a .. n down aIlIO. t 40 

feet to reach lta 10 .. e8t elevation of 2381.3 feet on 18 Apr!l. 

RefI ll Pe r Iod . The high a treaaf l o ... In Hay and June enabled Hlea 

Ruervoir t o fi ll -rapid l y , and it .. u at elevation 2437.8 teet by 12 June. 
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DurIn, the period lro .. 13 to 16 June 34 , 300 .td of _nr , .ucplu. to U. S. 

requir._nt., ...... tored in Arro .. ..... d th.n trenlf .. rred into I.C. Hydro 

Hice non-Tu.t,. 'I>*e •. Thi .... ter .. Ul r e.....tn Itored in I.C. Hydro Mice 

non-Tr •• ty .ple .. pendln, ..... eaent bet ...... o I. C. Hydro ..... d IPA on it. Ite-

tu •• nd final dilpodtlon. On 17 Jun. , I. C. lIydro lecept.d IPA .u .. plu. 

Iln. r .tl on for ItOr .se into the Tr •• ty .p.e .. et I'I1e. und.r the Alre._nt 

to tnhance U llIn, of Mic. R ... nolr (Contrect No. Df-f'tS19-80ap97038). 

Thil deUv.ry at enlllY continu .. d throu,h 6 July and tot.ll.d 112,894 .td 

In the aPA Mie. Surp!u, Stoc.,. Aceount. All th .. IPA Mice Surp!u. Stor.se 

(.n.r,y) .. a. returned to aPA prio r to 8 Augun. The Treaty .pec. in Mica 

R.II ... volr continu .. d to fill throu,h July and on )1 July , it ..... pproxl .... -

nly 300,000 .fd bela .. full. 111e Hlc.a T .... ny .pec. reHlled co.plenly by 

S "",u.t 1980. 

a. AJl~ IlESERVOIll. 

Stor.,. EVacuation P.rlod. A •• hovn on Ch.rt 6 Arro .. a. •• rvolr .... ftll.d 

to • peak devation of 1438.0 te .. t on 23 Jul, 1979 befo .... it .. a. d .... ftecl 

to elevatIon 1436.9 flit, on 31 Jul,. With hiah turbiDe dhchar.e froe 

Hie. it .... po .. lb1e to .. intl1n • relattvely needy lake l.vel lor 

r.c r .ation through the r e.....tnder of the ....... er .. a.on. Projact outflow • 

• v ..... '.d 75,000 eta untU 18 Ausu.t wh.n ou t flo" . we r e I .... du.ll' reduced 

to 30 , 000 eta by the firet week Of October. The r •• e r voir ..... t elev.­

tion 1429.7 l.et on 1) Ottoba t . Antlclpatl o, a .. e.ttietiOn in project 

outllo .. later In th .. IIOnth, Al' r ow {ncre .... d it. di.chu,1 to 50,000 eta on 

14 October. Arrow outUo ...... r.duc.d to 5,000 cta to {.cUtt.n 
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t~t.lllni • .eva,e pipe ne.r Tr.tl. Noraal oper.tlon te.u.ed on ) 

Novellber. Ouri", Dlceebe r 1919, ..... row R.ue<"Volr .... dr.fted "".vHy to 

.eet 11.5. pO .. er requi r eeent •. The dl."h.rlea .... re up t o 80,000 "fa for 

."ver.l day •• nd the r",e"Yolr .... dr.vn do\nI. 'ppro"l •• uly 20 feet to 

elev.tlon 1402 .2 feet 0" .11,htly above It. Second Ye.r Crlt l ".l R.ule 

Curve by 31 De" .. ber 1979. 

Arrow a...e .. volr cont inued t o draft throu,h J.nuary and February 1980, 

..... "h1n' Ita 10 .. elt level of tlte dra .. dovn period .t elevation 1386.6 feet 

00 ) M.rc h 1980. 

Refill Period. Arrow Reaervotr be,an to fill In early "-rclt .. Inflo .. 

e."eeded outflow and .... approd_.,.ly 12 fee t above Ita V.rlable Ref HI 

Curv" by 31 M.rch. On 7 .nd 8 of AprH, "lte project dhcharle v. , rdu"ed 

to 5,000 cf. durlna daytiae to f. "i l1t."e In.pe""lon o f the navll.tion 

loc.lt ",d re.,vel of debri. ne.r It. up.tre ... ppro."h. Be,lno1n. April, 

Arrow dtachar,.d 25,000 "f. lor appro"l_""ly lour ~elta belore tbe 

outflow .... r"duced to 5,000 cf. to .tnilll" .. 'pl111 n, .t dovn.tr"a. pro­

Ject.. C.pturln, th ..... rly . tre •• flo .. , the r".ervalr ltlled r.pldly 

durin, H.y .nd June .nd VII effe"tlvely full on 16 June. The ""tud Arro .. 

Re.,,<"Volr elev.t l oo 00 16 ~ne .... below 14'4.0 feet .10ce IOIie Arro .. 

Tre.ty .tor .,e .... ret.lned teepO rarily at !H",. Ourina tbe period fro. 

13 to 15 June, Arrow reservoir captured 34,300 ard of .. ater aurplu. t o 

U.S. requlr11eRt. under. 'pecfal arr.nge.eot between 8PA .od 8. C. Hydro 

oper,Una . tatr. TIt, ... ter .... l-edl.tely tr.n.tetr,d Into non-Tre.ty 

.p."e .t MJ" •• nd .. 111 at.y there peodfn. &,gre_ent bet .. een BPA and B. C. 
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Kydro on its ststus snd disposi t ion. Und~r the Ar r ow ~k~. Storage 

AgreO!ll~nt (Contract 110. 14-03-90179) betv een BPA and B. C. Hydro , Arrow 

ReB~rvolr .. as .urcharg~d by 132,100 a fd , f r oll el~vat lon 1444.0 fe~t to 

~levatjon 1446.0 feet, with vate r ,ufpl u . to U.S. r~qui[eaents. 

The atorqe of t hi s 132 , 100 s fd occurred froll 16 to 22 June, aft~r which 

Arrow dtacharged locs1 inflov plu. t he Hica DOP target releaa~. Ar r ow 

Re.e r voi r va. at elev.tion 1445.4 feet on 31 July. 

C. DUNCAN RESERVOIR 

Storage Evacuation Pe r iod. ~ ahown on Chart 7 , Dunc.n Reservoir filled 

t o full pool elnaUon 1892.0 feet on 21 July 1979. Inflov v . a dilcharS"d 

f ro. Duncan Reservoi r to IIIoIlintdn full pool until 21 Ausu.t when the 

out fl ov v. s i nc r e •• ed to 7 , 000 ch to aupply v.ter for Wle at down.creall 

prOJects. By 31 August, the reae r voi r vu drawn down approxiaate l y 2.5 

feet f roll full pool. Pro," 2 Septe .. be r throush 13 October and except for 

th~ lalt veek In Septellber, the reservoir w.s dr.ft~d he.vlly to help fill 

Koot~nay L.ke to elev.tlon 1745.3 f e~t. Dhch.rSe .... Increaaed to 10,000 

cts during this period dra fti ng Duncan R" ae r voir to elevation 1861.5 feet 

by 13 October. Betv eeo 16 October .nd 3 Decellber , Duncan out fl o .. " " 

r educed to 00101 ..... projec t rel~ •• e of 100 cfs to [~duce sp i lling at 

Bri lliant d ue to high outflowa froll the Libby p roject. Thia caused Duncan 

Reservoir to fill approxl aately 4 feet to e1nat1on 1864.9 feet by 3 

Dece. ber. Duncan increas ed i t s outflow to 4,000 ct, On 4 Dece .. ber 1979 

and ... l ntalned that outflow t hrough to 11 March 1980 exce pt for a pe riod 

of about 7 days durins the Chri . t .... holiday. In which Duncan disch.rsed 
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10 , 000 cfa to lleet B. C. lIyd r o .yau'li lo.d requirement •• The ruervoir 

~aa .t elevation 1820.5 feet, allghtly above ita V.ri.ble Refill Curve, on 

I !!larch 1980. Project outflov va . l.ter reduced to 100 cfa .nd the reaer­

voir filled dightly to dev.tton 1821.2 liP.e t by 3lltarch. 

Refill Pe riod. Seglnning 11 April .nd continuing fo r about one ""ek , 

Dunc.n held ita d!8ch.rge at 4,000 cfa before It ~aa reduced to capture 

the spring freahet. Streallflov. vere well above nor .. l during May which 

cauaed the [ e.ervoi. to ftll by approximately ~O feet, to 1861.5 feet, by 

]1 May, The peak Inflov into the Duncan Reservoir wa a 11,500 cf. which 

occurred on 21 MII.Y. The reurvoir continued to fill through June and va. 

full 011 2g June. After 28 June It di acharged tnflo .. to hold full pool 

through July. 

D. LIBBY RESERVOIR 

Storage !v.c~tion Pe riod. On I August 1979, Lake Koocanuaa ~aa at eleva­

tion 2450.7 feet as ,hown on Chart 8 . Water aupply .... not aufflcient to 

fill the lake In 1919 and the lake rellained near elevation 2451.0 feet , 8 

feet bela .. full pool, lIoat of AlI&uat. The hlghear level r e.ched .. as ele­

vation 2451.4 feet on 19 Augu.t 1979. 

Higher reaervolr rele •• es resulted 1n II. draft o f Lake KoIIcanua. in 

Septe.ber and October to lII!et U.S. po~er r equirellenta . Draft accelerated 

III Novellber and o"cellber .. releaua .... re at full po .. e r houae capaCity, 

about 20,000 da, lIuch of die time. The lake had drafted to eiev.clon 

2385.1 feet by 1 January, about 25 feet below the I Janu.ary flood contro l 

requirellent and 15 feet above the 31 Jan~[y Variable Ref til Curve. 



Libby continue d to draft for power In January and February and the lake 

level va. at ~evation 2355.9 on 29 Pebruary, about one foot .bove It' 

V.rlable Refill Curve. 

The outflow in early Karch w • • reduce d to 3,000 cfa Whe n the I March water 

suppl y forecast revuled a Ie .. than 95% confidenc,. of <"<lUll . The lake 

continued to duft .lowly bec.u", of low inflowl and reached tts lawest 

elevation of the year, 2353.2 feet, on 9 April. At that time the lake waa 

about 12 feet below the 30 April Variab l e Refill Curve. 

Refill Period. Inflows to Libby begsn Increasill3 In add-April. The 

aeasanal peak Waa reathed on 7 May with a daily average Inflo .. ot 50,700 

cfa. Inflow. fluctuated senerally between 25,000 and 40 , 000 ch until 

l.te June before a definite <"<lce •• ian .... ablerved. 

Ubby autUa" "al at 3,000 efa ttOll IItd-Karch through I June by Which U_ 

the lake had fllled to near elevaUon 2438. Rel e .. ,.. were gradually 

increaled to full pOOlerhau.e discharge during the first half of June to 

II"" the rate of f11l. Fr 01l. 18 through 24 June Libby .pllied up to 10 , 000 

cfl througb the slulcel In addition to tbe po .. erboule flowl of .bout 

19,000 cta aa tbe lake wa. above ita flood control rule curVe. There " aa 

alao concern about vater quality and nlbery .bould tbe lake till and have 

to spill in early July. Thi' .... the fir.t uee of tbe duleea for 

controlUn8 IMlow. aince August 1976. Tbe In flo ... dec reased and the pro­

ject outflo ..... s reduced to 4,000 cf' trOll 29 June th rough 6 July while 

the. hke !tiled to elevation 2458.5, one half foot f roll full pool. The 

lak ..... held .,ithln 1 foot o f full du ring tbe r eat of July. Lake 
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Kooc ... nu .... reached ttl highest elevation of the year, 245g.9 feet, on 12 

July and w .... at elev.tion 2458.2 feet on 31 July. 

It. KOOTtNA Y t.\XE 

Stor ... ge Evacuation Period. A, ahown on Chart 9, Kootenay L ... ke w.o. ... at ele­

vation 1143.3 het on 31 July 1919. It held thia level through August to 

4 September with the dlacharge averaging 16,000 cfa during thla period. 

During September , and through to .td-octobe r , Kootenay Lake w.a gudually 

filled to alightly below tt. IJC rule curve elevation of 1745.3 feet. 

Kooten ... y Lake continued to oper ... te ... lightly below ita IJC rule curve until 

4 Dece.ber .. hen it "aa drafted to provide. greate r _rgin to cover pro­

bable contingencies which might reat r ict ita dlacharge during the .ta rt up 

of the Seven Kile project. The dlacharge during thllt period averaged 

30,000 Cfl, Ipilling approximately 12.000 eta paRt Brilliant projett. The 

I ... ke ...... drafted to It I lowelt elev.tion of 1738.1 feet by 4 April. 

Refill Period. Kootenay Lake waa o~ r.ted on f r ee flow during April and 

the flut part of Kay 1990. The lake filled rapidly during that period 

and the level peaked at 1748.3 feet on 9K ... y. Subae'luently. KootMay Lake 

w.o.. drawn down to 1744.6 feet before Ie again "",nt up, to 1146.1 feet on 

27 June, due to high outflowa trOll Duncan and Libby project'. Kooten.y 

Lake ...... fln,Uy brought under control in the flrat week of July and the 

laka level ... tabllized allghtly below 1743.3 feet as ~aured ... t the Nel,on 

gauge. 
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IV. IlOWNSTIlEA'I EFFECTS OF STOIlAGE OPERATION 

A. POW'[R 

e.nenl. Durin, the period covend by thh report, the Treaty .ton,e " at 

oplr.tld in .ccord.nCI vith the 1979-30 o.tdh.d Ope r. ting Pl.n duigned 

to achiev. optl .... pOWl r ,ener.tion in C.nad. and in thl Unit.d St.te. of 

AMri". ill ."cord.n". vith pIIr.gr.ph 1, AnneI A IIf t h" Treaty. III 1964, 

the C.II.di.n Entltle~lIt to down.tr •• m pover benefit. tor thl 1979-80 

Op"r.tinl Yatr .... ""rcM."d by Colu .. bt. Stonge Po .. er [Ich.n,e (CSPE) and 

"xch.nled .. tth BPA for .peclfted ~ount. of power .nd In,rgy. Deltverte. 

o f power and enerlY 'pec:1ft "d und.r the Cen_db o Encltleaent Excheng" 

Aaree,.entl IIld .ttrlbuubh. to Arro .. , Dune .. " .nd Hie. IUl4lr the proY1-

.1011. o f th .... 'r .... lIt . .. ere ... d. durll1, the 1979-80 Openting Tear. 

The gene r .tion at do wn.tre ... projec t _ in the Unlt.d St.cea, d.liv"red 

under the C.n.di.n Entitle,ent Exch.n,. A,r.ellent " •• 621 .v"rag' 

... g . ... tt •• t r.t •• up to 1 ,33 1 me' .... tt. fraa 1 Augu.t 1979 through 31 

H.rch 1980, and S83 .v.r'I" _S . ... tt •• t rat". up to 1,311 _I",.tt. fro .. 

1 AprU 1980 throu,h 31 July 1980. During the period April 1979 throu,h 

31 H.rch 1980, the CSPE p.rttcip.nt. "",ned 71 .v"r.,. mI, .... tts .t 

nt .. up to ISO .... , . ... ttl to Pac:1Hc South .... t uttUtt... IIIg11lnl n, 1 

Aprtl 1980 , th" ••• t,nllent .... 68 .ver.,e _, . ... tt •• t r.te. up to 150 

... g .... tt •. CSP[ power not ... t,ned to Pectttc South .... " uttlttt .. v •• 

u •• d to .... t P.cific North .. ".t lo.d •. 

Revie .. of 1979-80 Oper.tion. . Th •• c tual volume runoff of the Coluabt_ 

River at The DeUe, for eh" period I J.lIu.ry throu,h 31 July 1979 , v •• 
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81.2 .tllion .c ~e-fee t o ~ 75. 9 percent u f the 15 year av~ tag~ runoff 

(1 963-77) . Coo~dinated Sy. t ea re.e ~voir. were 4.4 bill ion kilowatthoura 

below thetr nor.a l ful l conten t on 31 July 1919, the date t ha t reae rvoi rs 

a r e prog~a ...... d to be full . Thi ' de fi ciency IIa. equal t o 9.3 percent o f 

the t o t a l Coo rdinated SYlt.,a ' , I .. aaonal ~eae ~voi r .torage energy. Secause 

the Coordina ted Systea re.enol ra faUed to r e fill by 31 Ju l y Ftra Load 

Carry ing Capabilities developed f o t the second yea r o f the Coordinated 

Syste. ' s fina l regulation for 19 78-1 9, were adopted for t he 1979-80 

Operating Year . 

Na tural at r e..tlo" . of the Colu.bia Rive r at The Dalle. fo ~ t he Auguat­

Deceaber period o f 1979, were t he lowe. t of the 55-year record eveo though 

par t . of the ba ain ~ecdved above average p~ecipi tat1on during Augult and 

Oc t obe r . BPA began _king Advance Energy deliveri u totaUng 780,000 

megalla t t hours to ita indus trial cuatoaer. f r o. proviaional draft of 

Federal ..... ervoira 00 16 Oc t ober 19 79 . Theae deliveries cootinued i oto 

early Dec_ber. 

The Hanford plan t did not .... t u rn t o servi ce f r .... it •• u ...... rtl.e 1IIIl10-

tenance unUI add - Au gua t, two we ek , later than planned . An unexpected 

ou t age fo~ t h r ee week. i n Nove.be r and an ex tended ""t.ge fo r re fue ling in 

Dec ... be r f ur the r dimdn i ahed the anticipated yearly production a t t he 

plant. Unit No . 2 a t Cen t raUa " aa out of service 1 Oc t ober through 23 

Noveaber to ~eplace tu r bine blades. The Trojan Nuclear Plant .... t urned 

t o aervice 4 J uly afte ~ ten week' o f .nnual _int enance but went out of 

.er vice agaio fo r anothe r ten "eek8, 12 Oc t ober t hrough 31 Dece.be ~, to 
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r~pair two at~all gen~rator l .. aka and ro pertOrlll aoaoe work required within 

th .. containment v~B.~ls to str .. ngth .. n 80IIe walls that support hangers and 

pipea. 

As a reBult of low precipitation duriol tile fall IIOntha and failure of 

therql plant. to op .. rat ~ .. plann .. d, Coordln.t .. d 5Yltell televo!ra ... r .. 

5.5 and 7.6 bl11t o n k11owatthoura below no~l op .. r atina l .. vels on 31 

Octob .. r, and )0 Nov .... !>er, reapec tively. Av~ral" precipitat i oo io Decelllber 

reduced the Coordinated 5y.t .. .. r"a" rvoir dr.ft and the atorag .. ~nergy 

deftci .. "cy rellained at 7.5 billion k110w.tthour. on 31 Dec"lIIber 1979. 

Th .. I Janu.ry 1980, \rolume runoff fore" •• t for the Columbta R1ver at Th .. 

Dalle8 wa. 88.9 1I11110n acr .. -f .. et, .. qual to 81 percent o f the 15-y.,ar 

av .. rage ru1'\off (1963-1977) . Volum .. runoff forecun t o major "ycl1c 

r ..... rvoir. wer .. eufttclent , how .. v~r. to low .. r th .. 31 January 95% 

confidence r efl1l Curve. . As. r ... ult, r ..... r volr. were ooly 1 . 0 billion 

kllow.tthour~ below th ..... curve. on 31 J.nusry. 

w ...... weather during April ruulted In rapidly rhing streallflow. 

throughnut th .. Columbia ga.in. gPA r .. ator~d secondar y enerlY deli veri ... 

to P.cific Northweat cuetom.,ra for th .. fir at tillS in t"-n montha on 22 

Ap r U 1980. On 24 April, th .. op,,-ratlon fo r th .. apring juvenil .. fhh out-

1I1lr.tlon In th .. Columbia Rlv,,-r began. MinillUII "Fiah Flow" r .. qu ir.,,.en t • 

.. xc"-"d,,d ."aaon.l pow"-r flow requ!te.~nt. ao BPA .rranged to a tor .. aOIl .. of 

th~ ""CUI Inltgy with 8 . C. Hydro. On 26 April, BPA .lso belan 8ell1nl 

s urplua .. n~r8Y to P.ctftc 50uthw~.t utilitIes. 
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BpA cOnUnued to .tore nc:e .. gene rlltion vitb B. C. Hydro during MllY ""11e 

IOllding tbe pllcific: Nortbwellt-Soutbwe.t i nt ertie to ne.r capac:ity. The 

IIOOntb of Ko.y w.a th" ""tteat IIOOnth In .... lation to no .... a1 prec:ipit.tion 

.1nc:" D"c:"m~ r 1977. As. re.ult of an "arly ..,o~lt ruooff, ' t r""mflows 

re .. ched p"alt level . in ~.rly Ko.y. 

Th" -Fl. 1l Flow- oper.tioD w •• concluded on 15 June. The minillUlI r~co ..... 

me.nded flow, II requelted by tile fhhery agenciea were IDI! t or exceeded 

throughout tile entire juvenile flah out-migratioD. The Feder.l Syatem 

ene rgy 101ae. du~ to flail sptll w"re 196 , 046 megawattbourl . A tot.l of 

813,900 _gaw.tthouu WII •• tored t n B. C. Hydro'. IItiltaton ..... ~rvolr 

dur i ng the Hill-flow oper.tion. BPA ellpectl to take return of thia energy 

be fore )0 No"~mb"r 1980. In .dd1t10n, BPA stored an additlonll 259,850 

meg,wltthour. 1n IItllieton re.etvo!r which BpA could not lell or .to re 

el.evllere. Under thi •• r r .ngellent , B. C. Hyd r o i. p"rmitt"d to purchas" 

t hiS "n"rgy I t 5 . 5 .. tlh ""r ltilo,,"ttbour. BPA .h" nored ene rgy "'Iui".­

lent to 112 , 894 .fd in Mic. re . e r"oi r to ... 1.t th.t re,,,r,,olr In 

r efU li ng ~fore the "nd of th" no ..... l reftll Ie.son. 

Th" elle of nonf!rm energy to Cali fornia ellceed"d 2 , 811 , 000 _g.wllttbours 

In June . BpA lold ne.t l y 2,117,000 .egawatthoura of au rp!uII "n"rgy .t an 

.ver age OIte of 5.5 .. Ula p"r ltilowattbour . N" t "on-lin,," del i veriea , 

total nonfi r ... alea , .nd tot.l Fed"ral nonflr .. IIl1lel exceeded .11 prev!ou, 

record, In tbe 12-year oper.tion of tb~ Pacllic Northwest-Southwe.t 

lnter tt".. BpA d11continued Southweat aurplua "n"rgy sal", on 9 July 

1980, 11.8 a tre'llflo ... wnU nued to r~c:"de. S"c:ondary energy del1"e r !ea to 
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Pa~lftc No~thweat t nvaatoc-owned uttlltie . .. e~. curt.iled 21 ~uly ~ 

deltverte. to publtc -aen~l'. were curtalled 31 ~uly. The IPA nonft .. 

indu.tri.l lo.d w.a ae rved durtng July wtth • eJ." tu ~e nf cUrect .erv t~e , 

Adv.nce !neru and non-Federll enecsy purcha ..... 

The actull J.nua r y-July vol~e runoff "I' of the Col~bia live r It The 

0111,. t o t aled 95. 8 mi llion Icr e-fs.t , equal to 81.4 pe r cent of the 15-

yelr ( 1963-77 ) avense runoff. Coo rd insted Sy. t _ reauv01u filled to 98 

percent ot thei r lIOnul full contentl by 24 ~uly 1980. 

I. FLOOD CONTROL 

rlood contro l du ri ng the 'pri", rurooff w .. pr ov t ded by the ""r.1l ",fill 

operat t on of the Tr.aty projac.t. Ind othe r s t o r .ge re .. t voiu in the 

Col~bll River Isain. Thl unresulated pe.k a t The DaU .. w .. 544,000 ~fa 

on 31 MlY 1980, .. hl ch I I lbout 3 f ee t above bankfull clplc1ty. The ... 1-

.... ob.er ved datly dtlcher,e dur I n, the Ip r ing runoff " aa 338,100 eta et 

The o..U.a. Low sp t in, fl_a ... ~. obs.rved on upat t .... tribut.des. The 

oblerved and unregulatad hydroa t aph. tor 1 July 1919 th r ouah 31 July 1980 

It The Dall .. Ue ahOVD on t he ...... ry hydrog~aph on Cha ~t 12 fo t co..­

plrt lon wi th hiator ical tlo" l. On Chart 13 , thl .ff.ctl of r 'aulation at 

Tha Olllel by !1.1 ca, Arrow, DunCln Ind L1bby Ire ae""rl t ed fro. the other 

.ajor , tor.ge project. In the baltn. 

Chart 14 docUllenti the rehtive fillt ... of Arro., and Grand Coul .. during 

t ha prtnctpal HUt o, pe r iod , and co.par .. the ~oordlnatad ",gulatlon of 

thl two tlM n<otra to guldeHne. 1n t he Plood Control Ope ratt ... P11n. The 
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appa re nt de layed fi l ling of AH O\l Rue r voi r de pic t ed in Chart 14 h 

accollnted for by the teOlpoury retention of 1t000e Ar rov Trea t y at o rage at 

Mic a as men tioned in Section Ill-B. 

v. OPERATING CRITERIA 

A. GENERAL 

The Co1U111bia Rive r Trea ty requi res that the re ae rvoir s con.tructed in 

Canada be oper . t ed pursuant to flood cont rol and and hyd roelec tdc 

operating plans developed t hereunder. Annex A of the Treaty lOti pula t e a 

that the United St a t es Enti ty wi ll aubmit f lood cont r ol ope rating plana 

and th.t the C.n.d i.n En t lty will opera t e I n accorda nce wi th flood cont rol 

ator age diag r .ms or any v. rla tl on whl ch the Entitlea . gree wil l no t be 

adve r .e to t he de . i r ed aim of the flood con t rol pla n. Anne x A a l ao provi­

de. fo r the developaeot of hyd roebc trlc ope u t l ng pl an. flve yean In 

advance to fu rnilh the Enti t ie, \11th an Aesu red Oper a t ing Plan fo r 

Canad ian Sto rage. I n addi tion, Arttcb XIV . 2 .1< of the Trea t y pr ovidu 

tha t a De t .tled Operat l ng PIlOn may be deve l oped to produce IIO r e advan­

tageoue resulU t hr ough use of curren t eaU .. tea of loada and reeour ee8. 

The Prot ocol to the Tre aty provide. furthe r detail and cla riflca tion of 

the principl es and requi rement' of Annex A. The Pr incipl es and Proce dur es 

for the Pr epara U oo and Uae of Hyd r oe l ect ric Ope raU ng Pla na da t ed May 

1979, togethe r with the Colullbia Ri ve r Treaty Flood Contro l OperaU ng Plan 

dated Oc t ober 1972, eatabI 18h the gene ra l c r l t e r la of oper' t lons. 

Th. A •• ured Opera t ing Plan da t ed September 1974 e Btabl ished Opera t ing Rule 

Curv ... for Ounca n, Arrow and Mica dur Ing the 1979-80 operatIng year. The 
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Opl!raUng Rull! Curvu providl!d guiddinl!s for refill levl!la u witH as 

drswdown l l!vela . They were dl!rived from Critical Rule Curvea, Asaured 

Ref tIl Curvea, and aimulated Variabl l! Refill Curvl!s, conaiatent with flood 

control requirements, u deacribed tn the Principll!a and Procedurea. The 

Flood Control Storagl! Rl!aervation Curves wer lt eatablished to conform to 

the Plood Control Operating Plan. 

The Detatll!d Operating Plan dated September 1979 eatablished data and cri­

teria t or de t ermining the Operating Rula Curvea for USI! in actua l opera­

tions. At thl! request of the II.S. Entity theu c riteria included thl! 

Critical Rull! Curvu for Duncan, Arrow, and Mica f ro .. the 1979-80 Pacific 

Northwe't Coordination Agreement final regulation. The Variable Refill 

Curves and flood control requirements Bubsl!quent to' 1 January 1980, were 

detlt rtltned on the bas tl of uSlonal volWIII! runoff forecaats during actusl 

oper aUon . 

8. POWER OPERATION 

Conatatent with all Detaill!d Opl!rating Plana prepared lince the installa­

tion of generation at Mica, the 1979-80 Detailed Operating Plan waa 

deaigned to achil!ve optimua pOwer gl!nl!ration at 8i te in Canada and 

downat rl!am in Canada and the United Statl!8, conailtent wlth projett 

operaUna lillita and flood control requirellent • • 

The power (aelUti ... i ll the llnited Statu whtch an do"".tn.1I trom the 

Tuaty . torag l! projects are all operated undl!r the Pacific Northwest 

Coordination Agrel!ment dated September 1964. OptillWII gene r ation in the 

United Statl!l waa aaaured by the adoption. In the A •• url!d and Detailed 
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Openti,.. Plan., of c riteri •• n.d ope r.tln. gui du dul.nad to coordinate 

til. oper.U nn of Tu.t,. project. vitll tile project. operati,.. under tile 

.... "' .... nt. Optl_ oper.tion of Tr •• t,. ..., ... rvoi ....... ac<;.oapl1.lI.d, for 

til • ..,t .... l ... t .. r condition •• p.r1.n".d, by oper.tl,.. .. Ith r.f.r.n<;.. to th'" 

Crltic.l Rule Curve. , ..... ur.d Refill Curve., V.riable R.flll Curve. , FLood 

Control Stor • • ", aeae r v.tion Curvn .nd ... lat.d criteria d.te .... ln.d in 

.<;."ordan." .. witll til. Detailed Op.ratin. Plan. 

C. rt.OOO COIlTltOL OPERATION 

Th. 'lood Con trol Oper.tin. 'an .... dui.ned to aJ.oilllze Hood da.a ... 

both in Can.da and in the Unltecl Stat... lb. flond "onno l operation 

d ... ri,.. the dr.wd ...... period "on.hr.d of .. v." ..... ting and holdinB .vallabl • 

• tor .... 'pa" .. , "on,l.t .. nt with r .. fill <;.rit .. ria, .... ffiei.nt to cont rol th", 

lIa.illWII flood th.t "o ... ld o<:eu r und . r for",c.,t conditione. Runoff Y<;lIUl .. ' 

for.ce.tI det" .... ined the volUli' of .torq. 'p'"'' req ... ir.d. 

Flood contro l opeution of the Col ... bia R.iv .... Tr"aty proj.ctl durlnB the 

... tUt period "II controll.d In part by th .. "ollput .. d Inlti.t Controlled 

Flow of the CoIUllbl. River at Th .. Dall... Other ope r lti,.. rul •• and locil 

c riteria weu "CUlI.d to prape", d.y-to-d.y .tuedtov for.cnta for key 

point. In C.nad. and the Unit.d St.te •• nd to e.t.bll.h the oper.tion. of 

the flood cont r ol .tota... n.en fonc .. u were pr.par.d d.ily d"rinB th • 

• no ..... elt .... on by th. ColUllbt. River POreCIIUnB Service for perlode of 

30 to 105 d.,.. uling both lIOd..r.t. end Mverl! loowmelt Mq,,"nCU. 
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• 

Looking downstream at Bonne~ille Dam second powerhouse const ruction On 
16 July 1980 (sbove) . Work was 8n: complete on 31 July 1980. Power On 
ltne !rOO! the first of ei&ht 66.5 M\I unit, 1, "",pected tn MIoy 1981. 
8elow Is an a r t i Bt ' , rendition of the comple t ed project . 
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Mt . St . Helena Clean-<l p. The 18 May 1980 eruption of Mt. St. Hel""a Bent "",utve 
amount. of mud and debtta in t o t he Tou t le , Cowlitz, and Lo~er Columbia Rivera. 
P1<:rured ar" t he Corpa of Engln""u hopp"r d r edg .... BIDDLE, HARDING and PACIFIC "Hh 
t he Port of Portland pipeline dredge ORECON working t o remov e an ea timat"d L4 mill i on 
cubic yarda o f de brh t o renore the navigation channe.l depth to the. Columbia Rtver 
n .... r Longview, W"ahlngton. Other dredgeR were working upa trea .. on the Cowlit z River 
t o rea t ore ita flow carrying capa b ility. Mud and ash f lowa reduced the bankf ull flow 
of t h .. Cowlitz River a t Canle Roc:kfr om 70. 000 cra to 7.000 ch . The dredging 
e f fort a directed by t he CarpI of Engineera are expected to increaa" the bankfull 
capac ity to 50,000 cfa . 



-----

B. C. Hydro'. Sner. IUle project entered <:_erc1&1 . &vice in Dec_her 
1979. By t he end of July 1980. tvo 202.5 MW unit. were in-aerv i ce wi t h 
• third nearinj completion. Ult~ te capacity 1. 810 HW. 

25 



Conat ~u~tLon wo~k on tha R.velatoke p~oj,~t I, nov well undeT way. The 
pl~tur' Ihowl the ~onltruetlon aTea , the eoffe~ daml and dlve~alon 
tunnel (for 'ar ound) and the Te.e~voi~ ~leaTLnI (ba~k&Tound). 

" 



r.b'e 1 

Unr!lQulated Runoff Volume Foreca.ts 

t" 8 Million. of Acre-Feet 
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T.bl.2 

Mica Reservoir Computation Form 
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Table 3 

Arrow Lakes Reservoir Compulatlon Form 
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T. ble 4 

Duncan Reservoir Computation Form 
1980 
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Table 5 

Libby Reservoir Computation Form 
1980 
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Table 6 

Computation of Initial Controlled Flow 
Columbia River at The Dalles 

1 May 1980 

I Hay Foreca.t of Hay - Auguat Unregulated Runoff Volume, KAY 
LeiS Estimated Depletions, KAY 
Le.a Upmt r eam St ormge Correct1o~ , KAY 

,"00 .., 
.urow '.0 
Libby 3.1 
l)unean >.0 
Hungry Hone 0.' 
nathead Lake 0.' 
No](on 0.1 
Pend OreHle ..... 0.' 
Gr and Coulee 1. , 
Brovnhe 0.1 
Dwonhak 0.' 
John Day 0.1 

""" 22.5 

For ecagt "' Adjugted ~.idual Runoff Volwu , MAF 

Ccaputed Initial Contn:>lled Flow ,.~ Char t . "' 
"""" Control Oper ating Plan, KeFS 

" 

67.6 
I., 

22.5 

45.1 

275.D 



• 

• 

Ch.rt 1 

Seasonal Precipitation 
Columbl. River B.sln 
October 79 • April 80 

Percent 011963-77 Average 
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Regulation of Kootenay lake 
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Columbia River at Blrchbank 
1 July 1979 - 31 July 1980 
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Regulation 01 Grand Coulee 
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Summary Hydrographs 
Columbia River at The Dalles 
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Columbia River at The Dalles 
1 April 80 - 31 July 1980 
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