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TWENIIEtH lKKIVERSARI 1964_1984 

16 Sept_ber- 198_ was til. tw.nU.tll anniver-sal")' or the r-.uric:ation or 

tha CoIWlbia Riv.r- lreaty. lhe Ir-eaty and Pl"Otoool we r-. Co .... all,. ratiU.d 

on tbat date by an e",etlang. or notes ill ottawa betw.en the two 

govero_nts. On that e __ day in New Tork Cit,. th. su. or . 253.9-I111Uon 

(u.s.) was deUvered. to Canadian repr-.s.ntathn as pa)'llent in a dvanee ror 

tb. Canadian enUU .... nt to downetr ... power- benertts dul"1ng tb. period ot 

tbe Purah..,e 19re_ ent. On tile aa.e date at a cerem ony at tbe Peace lrcll 

Park on the Int.rnational BOllndary, tlMo Ir-eat,. and its Protocol were 

proclai .. d by PreSident Jobnson, Pri_ Hinbter Pear-son, and PMlllier 

Bennett ot Britisb ColWlbia. U. S. pay_nu to Canada t otalUng 

$6_. __ IIUl1on (U.S.) tor flood control b.netit., were IIIId. later 011 tile 

a_noelMlnt ot r .... peativ. storage oper ations. 

16 Sept,..b.r 196~ !larked tile cllllltnaUOn or work tbat began in 19 __ 

when the govern .. nt.s ot C.l\8.da and the United St.tn aeked the 

Internatio""l Joint Co ... 1.s.10n to oon<lu<:lt an in9uiry into -wb.th.r a 

greater u" than ia no w being llad. ot the water a ot the CoIUllbi. Rlnor 

Syst_ would be t.asible and advantageous-. Tb. IJC ' s r.port t o the 

governlMlnts w,.. eubllitted in 1959 and it reoom_PIIed project develop ... nt 

and •• tbods ror dbtribl.lting tile benetite. lhese and otll.r actlviti •• led 

to tbe ColWlbia Riv.r Ir-eaty. 

lhe lreat)' W'" signed in "'asllington, D.C. on 11 January 1961 and vas 

ratlrted by tile United States Senate in Karcb ot that )'ear. In Canada 

r;oUtica.t1on vas delayed. Furtbe r negoUatioM betveen the two COllntrlea 

r.sulted in to ...... 1 agr-ee ... nt by an e,."han,ge or notes on 22 Januar,. 196_ to 

a I'rotoo01 to the Treat,. and to an "ttaabment Relating ta Ie .... at Sale. 

Tile T ..... ty • ..:1 related doeu_nt. vere .pproved b,. tile C.nadian hrU .... nt 

in Jlln. 196 •. 



n. Canadlaa EIIUtl_lIt J>\lNIb .... 'V_.llt vu slID.d 1111 13 &\/gUst 

196_. IIDder tbe tenlS ot thls &,Ire_ot C.neds ' s ahara o t dovnltre_ pow.r 

btllMlriti r .. ulUng trol til. tint thlrty y • ..,.. ot soll~vl.d optr sUoo or 

.aoll ot tIM; Itorq. proj.Ot. v .. sold to I ,roup ot .hotrl0 uUl1Uel In 

til. Unlted State. knovn .. til, Coluallla Storace Pow.r £:lCII&l'lI.. Tbe 

C&ftadl&l1 I!!flUtle .. nt Pv.roll .... " ...... nt ot 13 & ...... st 196_ prodd.d th&t til. 

rr.at1 storas .. vould bIo oparaU"a tor pOlHtr p..-pos .. bIo.1nnllll 1 april 

1968 tor DIlQO&lI stor ... , 1 ,,,,,11 1969 tor 'rrov .tor ... and 1 'PI"ll 1913 

t or H.1ca .tor ... . 

Oa IS Sept_btlr 196_. tiM holtlll l ortbw .. t Coordll'18UOII ',r ••• llt VIS 

bro,.bt loto .ttsot ... s _ touDdatlol1 tor Pacltl0 l o .. tlM.at IQ"dropov." 

pl.llnlllC .Dd ope r.UIlC pr-oo.d...,..... Tbe eoo"d!M.Uofl 'Ir_ant va. lMIed.d 

to "Iur. t.ba 1I00rdl .. t~ oper.tion ot U. S. r ... ,...ol ... In orde .. to 

&\Iarant •• t.ba prodvoUon ot T~.ty dovnatr •• polHtr b.M(1t.. 8ac11l .. tha 

T .... ty pOW." ban.Uta v .... not laIIecU .. taly lM.d,d 111 the h01tio l ortbv .. t, 

t. U.S. Conv .. a bad. alltbo .. ~ed ill Au,gu.t 196\ , tb. oonatrllction ct .n 

lIIt.rtl. to Cal1tornl. tblt b .. "MUted both tile II.S. Pacltic Icrtbv .. t 

aDd 8rltlab Coluabl • • 

n. i.lbb7 ..... ,...o.1r bepn cperaUoll 111 Karcll 1912 • 

• d. powarbou ... lIlar, •• lIt .oon_loal tor bJdropolHtr proj.c te doool1.t ..... 

111 UM II . S. Brltl.1I Colu.bh b .. btI.n .111. to ool1atrllot bydropolHtr 

PI"OJ.ota th&t b.netit t .... tile oparatloll ot T .... ty ... 118...,01... . S.C. Hydl"'O 

b.. 1natalled ,.lIoIratll1& raoll1tl.a at Mlc. D .. , and II.. OCflat"ucud 

i .... latoh alld lootaoay Canal Pl&rlt projact. down.t..... t.... T ...... ty 

..... ...,01... . Tbaa. PI"OJeot. b.... IIen.tit to oo.t ... Uo. ft.r abo ... 

altarlllatl"u a".U.bl. vltbout tb.- T .... ty r_ • ...,olr • . 

Tbaaa tINllty ya..,.. ot rr.aty .z:par1.allC. bIotIN.n 196\ and 198\ b .... 

d •• n.trated bo .. UI. ,DOd vill aDd .,.tort ot tlla II . S. and C.n.adhll people 

hrt. allnoa •• t1.Illy bAnl .... d a .b...-.d utu.l'al r .. ouroa tor tb. benetit ot 

boU!. fII. Blltit1.a. look to~rd to tlltur. ooopa ... tlo l1 .nd IlItllal b.n.ttta • 

• u 
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198_ REPORt OF THE COLUHBU RIV£R TRUn: ENtITlES 

I. INTRODUCTION 

TMa anlWal ColWlbla Rher Treat, Entlty raport Is for tha ",ater yaar , 

1 Octobar 1983 tbrou,gb 30 Sept_ber 198'. It Includes lnfor-.Uon on the 

operatJ.on of Mlea, 'rro"" Duncan and Libby resenol .... during that perIod 

.. ltll additional intor'Rtion coverlng tbe raHnolr aystflll eperaUna ,ear , 1 

The power and (1000 control effeots 

doII'ostreu In Canada aBd the United States are desoribed. Thia report ia 

the eighteecth of a aeries of annual reperts ""ve r ins the period 31noe the 

ratification of tbe CoIUllbla River Treaty, in Sept_ber 196_. 'the rtrat 

report In thia aeries ..... dated 22 'pril 1968 and covered the perlod 16 

Sept_be .. 196' to 30 Sept_ber 1967. 

Duncan, 'rro .. , and Mio. rHe ..... ol .. s in Canada and Libby rese .... olr In 

the United States ot '_rica .. ere ocnstructad und .. r tbe provisions of th .. 

ColUllbia Rive .. Treaty ot J anuary 1961 • Treaty atOl"age in Canada is 

.... qu1 .... d to b .. operat .. d for the purposu of increuing bydroelect .. le p<nI"" 

ganeraUon, and tor flood centro 1 in tbe United Statea ot illerioa and. in 

In 196_, tt. Canadian and United States gova .. nllents aacb 

designated an EnUty to foraulata and oarry out the eperaUng arrangallllnta 

necessa .. y to iaplellent the Treaty. The Canadian Entity 1a BrlUsh Coluabia 

Hydro and PO>fer Autborlty (B.C. Hydro). The !Jnlted Statlls gnUty is tbe 

'dain1atrator o t tba 80nnavUle Po .. ar 'dain.1at .. atlon (BPA) and the Divisien 

tna1na.r of tbe Nortb Paoifio Dlv1s1on, ~ Corpa ot Ena1n .. e .... "CE}. 

TbtI tollowla,g is a swaary o t k .. y teatures ot th .. Treaty and related 

docuaenta: 

1. Canada 1a to provide 15.5 aUUon .o ..... teet (IIat) ot usable 

sto .. a,ge. ('th1a baa be .. o aoooapl1sbed .. 1th 7 . 0 aat in Hioa, 7.1 .... f in 

'rro .. and 1 ._ .. f 1c Duncan) . 

, 



2 . 'or tbe purpO_ ot OO.pIIU", dovu.tr •• benetlt. tbe O. S . 

IQ'drod' ,H.r1Q t ..:tU1U .. " Ul b. oper.t.d in •• uller tbat aaII: •• tbl 

aoat .tt.ct1... 1,1_ ot u.. i~ ... d atr._flgv realllUq f't"o. 

operatloG of til. Canad11lD .torea.· 

3. TIM U.S. end Canada .r. to all .... 8qllaU7 the .dd1Uollel pO ... r 

S.lIerated 1D. U. U.S. r.IIlti", "... oper.tlon of tIM C.nadiall 

.tor-.p . 

~. TIM U.S. p.id C ..... d •• l ... p .... of .611 . 11_.1111on (U . S. ) ro r 

.:rpeot.d rlood oontrol b.n.rita 1n til. O.S . r .. IIlt1n& "... operaUon 

or the Canadiaa atoreaa. 

5 . n.. O. S. h&a tha opUon or r.Q .... UD& the .... o .... Uon or .dditional 

fl ood oontrol .pao •• bo ... that .peoir1.d in the T .... t7. ror • pa7Mnt 

of .1 . 815- aUUoD. ( U.S.) ror .",,11 or til. firat fOllr r.q ... ta rot" t..b.la 

- ollo-call - ator&&" 

6 . The D.S. oonatrllctad Libb)' Du vith • ,....,..,01r t..b..t .. Und. 112 

.11 .. into CaMd. •• nd tor lIhicll C ..... d ... d. the land .... U.bl • . 

1. Botb ca. .... d •• nd tba Dllited Stat .. b .... tba r1&bt to .. k. d1 •• ra10 .... 

o r " attlr ror ooaa_pth. u .... nd, 111 addiUon, aft.r Sept.b.r 19811 

Canacla II .. t..b.. opuoc or .. kina r or po_r PW"PO'" .peoif1o di •• ra1ona 

or t..b.. I:ootanar at .. r into til. belldll&Ura or tb. Col_bia Rinr. 

8. Dirt. r eno •• arU1n.a und.r t..b.. T .... tr wbicII CPlIOt be r .. 01 .. 4 b), 

tba tvo cOUlltrl .. ..,. be rar.rred br dt.ber to tM IIIt.,...tlonal Jclct 

C-la.ioD. (lJC) or to arbltraUoc b)' .. appropriaU trlbulllll. 

, 



9 . TIM Treatr sball ,..a1 ... 1a tor.,. tor at hut 60 re .... tro. U. 

d.te ot r.Ut1c.UOft, 16 Sept_b.r 196'. 

10. 111 tbe Call&d1&11 tntUh .. llt Pvrcbuo 19r .... nt ot 13 l\lSU.t 19" , 

Callad. 801d 1ta eoUUe .. n.t. to dOllolltre_ pII'oIer benetno t.o tbo Dllitod 

Statu ror 3O-roa", beg1nnilll .t. D ... nc.n on 1 Aprll 1968 , .t Arrow 011 1 

AprU 1969, .1IC1 .t Kio. on 1 lprU 1973. 

11. Ca.nada .nd tile 0.3. are eacb to .ppo1ot Entltle. to I_pi_lit 

Treat, pro ... 1alDn. aDd. are to Jo1Dtlr ~polnt a Ponoanent Ena1 .. er1ng 

Board ( PEB) to f'O"Iiaw .nd report. on ope raUons ... nder tbe TNat.r. 

3 



II. nyu 0104InUIOI 

RpUU" 

Tban VU OM ",UIII ot tb. BnUt1 .. (1nolud1ng tu C.nadlan Entity 

a.pr.Hnt.U ..... nd U.3. Coordll111otora) dur1111 tb. year on tbe .ornllll ot 30 

ilo,.bar 1983 1n S .. tth , VNblqtoll. 

dW'la.a tba perlod at tb.h raport vera: 

Mr. Pater 1'. "obl1&Ol1, Cb&1,.11 

ldallliat.l-ator, 801100.,.111& 

Paver lda1Dhtr.Uoo, 

Daper~l1t at Eaer&:r , 

Portland, eralOl1 

Brigadier General Gear .. R. Robart.on 

D1,1.1011 £n&1Mel'. 

IIortb P.oiC1o 01'0'1.1011, 

"r.::r Corp. ot lacina.rat 

Portl.nd, Ora&on 

Tbe _bare ot tb. two Entitle. 

Hr ••• V. 8onMr, Cbal",,*n 

Cha.1raan, 8rlt1ab Col~b1a 

II1dl'(l aDd Power Autbor1ty , 

'aI1OO11,er, B. C. 

G.neral Robartaoo .uooaeded ColoMI " .... H. Hlpan on 5 Sept_bar 19U, 

"bo 111 turD bad auooaedacl GaMr.l " ... a V • .,all Laban Sela on 22 Jlln. 198~ • 

• 



rile Entiti.s h ..... ppointed Coordin.tors .Dd. • Representathe .Dd. two 

jOint st.nding o_ltt • ." to aaabt in r ..... t' i_pleMnt.tlon .ctivities . 

The ... r. ducrilled in subs.qo.oent paragr",ha. !be pr1_ry duties and 

responaihiliti.s or tile Entities u apecified in tile T .... t' .nd related 

don .... nts ar.: 

1. Plan and .xchang. inrnrut.inn r.l.ting tn hnUit1.a used tn ohtain 

th. lI.nerita nont .. pl.ted h, th. T .... t'. 

2. Caleulate .nd .rranE. ror d.li .. ..,. or IIfdroeleatrin po_r to whinh 

C.DIld. is entitled and the .. ounts p.,.lIle to tbe U.S. ror standlly 

tranNiaaion a'H.,i,..a . 

3. Oper.te • hydrollflt.or-ologlnal syst •. 

_. J.asist .nd noaper.u w1th the PeMl.n.nt Engin •• ring Board in til. 

diaoh.rg. or its runetions. 

5. Prep.ra b)"droelaotrio .nd (load oontrol oper.ting plana ror th, use 

or Canadian .IIItoreg •• 

6 . P ... pa .... and illlph_nt det.Ued oper.ting plans tll.t ... , produce 

"'flault.lll _ore .dTantageous to both nOUlltrl... tll.n those th.t would 

&r1se rro_ oper.tion und .... assured oper.ting pl.ns. 

1. Tile Ire,t, provides tb.t the two gav.rn.ents _y , II, an .llChang. or 

notes, _power or ch.rg. the Entities with an, oth.r _tt.r ooaing 

within the IJOOpe or the I .... t'. 

5 



!gt,ln f(Mrdhtt.gr. 1M hprs"gtath. 

tile 11It.1t.1 •• ba •• ppoillt.tod _ber8 a t t.bal .. ""plath' •• t,art. t.o 

....... a- _"1 .. ta ... or tOlla! pall1t.. an tr..t.,. _tt .... vlt.bll1 tb.l .. 

orl.lllll.t.!IlIll. fba ••• r. : 

!dv." 11 . 31.1II<1Ivla., CoordiJl.ator 

... t. l(\&111.1.t.r.tor to .. '1lII ...... 
1l1li111"0" M&na.a_lIt 

BoIlDe,UlI Pow ... uelll,.t.r.t1011 

Po .. t.lIDd, ONpll 

lI.rbert. II . 1.IIIlIOIl, Coo .. d1nator 

Cb1lt, a.l ..... 111& D1Y1ailln 

Mo .. t.b P&Illtla D1 .. 1.1111l 

AI"IIQ' eo..,. at ta,al ...... 

Po .. t.land. ONPII 

Jobn ". lI,.d., s.lIr.t&ry 

Bonlll,UlI PoII.r &da11l1.t.r.t,1Il1l 

Po .. t.l.nd, ONPIl 

• 

CaMdiaa IeUt,. Ie,. II .. taU ... 

Douala- •• 'arrest., MallIa'" 
Can.ad1ln Intit,. S. .... 11l .. 

B.C. Ib'dro ... Pow ... Alltborit,. 

'.nOOll .... , B.C. 



COLUMBIA RIVER TREATY ORGANIZATION 

CANADIAN GOVER_NMENT TREATY U.S. GOVERNMENT 
(M inister of Energy, Mines (Secretary of State) 

& Aesources) 

BRITISH COLUMBIA 
GOVERN MENT 

PEAMANENT ENGI NEERING BOARD 
(Established by Treaty) 

Canadian Section U.S. Section 

PES ENGINEERI NG COMMITTEE 
(Established by PEB) 

Canadian Sect ion U.S. Section 

CANADIAN ENTITY UNITED STATES ENTITY 
(Established by Treaty) (Established by Treaty) 

CANADIAN REPRESENTATIVE U.S. COORDINATORS & SECRETARY 
(Established by Entity) (Established by Entity) 

OPERATI NG COMMITTEE 
(Established by Entit ies) 

Canadian Section U.S. Section 

HYDROMETEOROLOGICAL COMMITTEE 
(Established by Entit ies) 

Canadian Section U.S. Section 
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&PUt! Opt,.." M rgpel ttJI. 

!be O~r.t.1111 c-1tt •• v ..... tabU.bed lEI s.pt_ber 1968 b1 t~ 

EElUU" &tid 1e r_""natbl. tElr PI"'PIlr1na .1Id aph_lIt.1q o~r.t.111& plan • 

.. requlred b)' the CGlu.bl. 110' ... T .... t)', aak1na .Wdl.a and IIthe",l .. 

auleUoa tlla Elltiti .. &II naM.d. 

'!abt _be,.. .. tllllOll' : 

Lwrelllll. A. Oean, BPA, Co-Cba1~11 

Ullbol&ll A. 0oda', ACE, Co-CII&1.......a 

TbI Ope ... t.1oa ec-ltt •• OIII1.leta IIr 

Tt.otll)' J. Ifwtoll, Cbalr.an 

Ia).pll O. 1,.01 .... 

Gclrdoll O. O .... n . ACE I111Uo If. n", 

Jobll H. II1d., 8PA hOMth I. Sp.tfol"4 

!ber. v ..... u ... Una- lit tlla Dpe ... t.1na eo..1tt •• du .. lna tI •• )' ..... 

ll1Dhcl1", tOIl'" or tlla I ... letolr: •• 1Id t.1bb, proJ'ot.!. The d.t, • • pho •• 

lI.DCI 1ILWba .. ot panolll .ttandl", tboaa ... t.11l&1 v .... : 

6 Ootollo .. 1983 .t 1 ••• 1.&011:. ProjlOt. B.C •• vltll 17 .tt.IId"'j 

5 Dao .. I1 ... 1983 at Po .. tl.lId , Or'Eon, vith 15 .tt,nd •• aj 

" ,.lIrua.., 198' .t V.DCIIU .... , B. C. , vltll 18 .tt,nd.,. ; 

18 April 198 •• t Portl.o4 . Or'800, vLtII 18 .tt,od ••• ; 

" June 198 •• t V!DOO" .... , B.C., vith 16 .tt.nd • • • ; .nd 

" 'l.I&II.t 198' at t.1bby. Mont ...... IIHII 21 .tt.D4aaa (illlllud.ina 2 rro. V,.t 

l(W)t .... , Pow .... nd light .nd 2 tN. tt.. l1bll)' Pf'OJlClt ). 

Tbe OperaUIl& Co.aUt.. ooor41natM thol oper.Uon or the t .... t, 
.tor ... 111 .nOON.nce vHh tbII lI W"rlllt h)'4ro.leot .. l0 .nd tlood oontroL 

o\lllr.t1q pl.n •• Tb.1 .... peot or tb, co.aitt,. ,. work 1. deao .. lbed ln 

rollovina ,"ot ion. or tIIi . ... port IIIIlob II ... ba.n PI"'I11 .. ,4 b), the Coa-ltte. 

vith th .... btane. or oth.r'II. 

• 



n.. c-1tt"" pr.parad. tbe lotitt aar_.ota lht .. In the tollovlna 

.. ctlon arid dnelcpeci o~rat1na plana and dovo"tr" ... lI"o.Ut ~t .... l ... tloo" 

tor .ub_queot ope,.aUq t.a,.. . Tile Coaaltt .... rrJ.torad the lapl" .. ntaUon 

ot tb" 1011& te ... DOr.-T,...t)' .torac. -a,. .... ot. "ll".,d bf tb. 10Utt." In 

Ap,.U 198_. to uaur. that It "'" aoOaiatflUt lIitb til. Opa,.aUIII: Planl. 

Tile Coaaittl. no_pl. tad an ""al),aia or the lapact on T,..atf ope ,.aUna 

plana Ind Govnstl"fl .. b.".,Uta dl,la to tba 1nelllaloo of tile IIC,.tta/.at Poll"" 

Pla.oa.1na CC\lDC U'a Flab .Dd Wildl1f. Preg,.. lIat.,. 1III",.t flov. 10 tbe 

,.."..,..d Oparat111& Plan "nd tila' Data ... lraatlon cf Dooonatl"fl .. PoIIa,. Ban.fita. 

n.. Coaaitt". alao analf"" tb" lapact or lIuna IIpdated .t,...flov ,.ano"d. 

1n Lba Dat.raloatloo or Dooon.t,.. .. PoII.r B.n"tits. 

IAtitt H,drgAlt'orglp,lq.l eg..ttt"" 

Till! li)'drcaat"crclogioal co..itt"" """ ut.bU"b,d in Stpt.bar 1968 b)' 

tb" Bntiti"" and 18 ""pOo81bl. ror pllllnilll: .od .,nitorlnc tba cpa,..tlon 

ct data t.ailitha in .ooo,.d vith tb. T .... t)' arid ot""1"II1 .. u"latina the 

BotiLi" aa ne.d,d. Tb" Ca.aitt •• ann"tat! at tour ___ ba,." aa tollevs: 

Oo,-,&lu D. SIlO.'" ACB, ~Cllai.-n 

Rna." O. H".I"II , 8PA , ~Cba1ru.n 

Ulricb Sporn., Cbal.-n 

Jcbn R. Go"clac 

TIIa H),drc .. t"crolcgioal ca .. itta" .. t clXl. du,.ing the f"a,. o n 2 I1&f 

198_ In Pc,.tlarld. Or"son IIlth 12 paraen" In .ttandanee. Tba topic" oov.,."d 

at til" .. "tiag ",'',,: 

1. Pl..allsina the d,.att litdro.ateorclagioal ec..itt"" DOOIIHllt that 

IIU iaauad in tb. fall or 198]. 

, 



2. DLeou .. 100 ot tile .01 .... toroecutinc routiDe. u.11\& tile 20 -, • .,. 

(1961_ 1980 ) Aoord .. & ro.t.Allce perolocl. 

3. DLeou .. loll ot data .achma- prob1.. &lid tIM oon ..... lon to 

.ut_tio tr .... t.ro ot dat& troa B.C. II:Jdl'O to ACE and BU. 

Voroll: proeudH 011 oou..rotinc Can.adl&n byd.--et .tatlOIUl to ro_o~ D.ta 

CoU,OUOII P1&tto~ (OCP). Dat ..... baiO& oo11aotH b)' .. UllU. &lid 

treet ... ~ .1. tIM BP.l.l8Clf Iliorowa.. obenal to tIM Co1.-bi. l1 .. ro 

Oper. tional II:Jdro .. t. MaDq_lIt 3)'.t. (CIIIIKS) _putar 111 tIM .I.e! ottie. 

hi Port1&11d. Aotual .ut_WO bourl)' tro&nIlllUalllM ot CanadIan r.al_tl_ 

b1'dl'O_t d.t. lllto CIIIlM3 v ..... tartad 011 15 .l.ugu.t 198.. Tb ... d.t ..... 

baiO& r.broadc .. t. onr til. Coluabl. B .. ll1 T.leoo..unicatlona (CST) natvork 

B. C. H741'O opentH • earalnal In tile CST 

DatllOrok (to,...r1, ColuaU& Buln Te1.t,pe _ CSn) unt11 hat )'..... Slno. 

tlIat t.iM data tr .... t.ro h.. be.n .c~lhhad 'Of dlr.ct OOIIput.ro 

t ro uaat..lona thl'Ouah C.OHMS t.ol11t~ •• . 

Kydro_t,01'010giea1 ~1tt .. Docu.ent- 1n tinal to .... b.tor. tIM .nd ot 

19U. It v .. ear.ad to Uet bot.b til. f .. ett)' &lid tile t .... t)' Suppo .. t. 

faoiliti •• tog.tber IIOtlll& on the l10ting vtl1eb t.,pe ot t.oUlt)' 1t b. 

TIMo 20- )' ...... ot.r8llO. pe .. iod (196 1-1980) . .. IIlI&d oper,Uoll&lly tor 

tIM t1rat t.iae 1n 198. 1001ud1ng .0_ ooapar1aon. 1n thla r'port, and 1. 

"pected to be UMd .. th. pr 1_r,. b.ab tor ooapar1,ons in n •• t , ..... . 

anoua.1 T .... ty report . Tb. pr •• 10us 15-y •• r ... t .... ne. pe .. iod ( 196]-1971) 1a 

at.111 IIlI&d tor a te. oo.perbona 111 thb report. 

" 



p,rpan.gt Kgg1g •• rlng Bg'rd 

PI"OT1II10n. Cor th •• at.blls~nt DC tb. Pe .... n.nt El18in •• ring Board 

(PB.B) .nd its duti •• and rtaponUbU1tl.a .... Incolud.d in ttl. Treat)' and 

reol.ted doc ...... nte. TM Mllbtns oC tb. PEII are pruentl),: 

LloJd l. Duscha, Cbair.an 

Waahlagton , D. C. 

J. Eaeraon Harper. "-bel" 

W •• blngtnn, D.C. 

ll.x 51111all<o, lltern.te 

Washington, D. C 

Thomas L. Weav.r. llt.rnat. 

Golden, Colorado 

S.l. Zl.DgaDIb, Secr.tll'J 

WUhil18ton , D. C. 

G. H. McNabb, Cbal .... n 

OtU .... Onurio 

B. E. Marr, Hellbtr 

Vlctor1&, B.C. 

H. H. Hunt , llternate 

Vlctor1&, B.C. 

E.H. Clark, Alternate and Seoretary 

VanonuTer, B.C. 

11'1 general tbe duties and r.sponsibilities nC tbe PEB are to assellble 

records oC Clows nC tile Colllllbia Ri .... r and tile I:ontenll' River at tbe 

intenatinnal boundary; rep<lrt tn bnth govem.ente lC tbere is deviation 

Croa tbe bydrotlectric and Clood oontrol operating plans and iC .ppropriate 

11101ude reoollMndaUons Cor rlllledial action; ualat in reconolling 

diCCerencn that IIIJ ... ise bet .. een the Entitie'; .ake periodic Inspection. 

and obtain reporta u n.ed.d Croll t be EntlUta to ",SUI" that T ..... t)' 

objeotil'''' are b.ing IIIIt; uke an annual report to bottl govamll.nts and 

speci&! reports .. holD appr-opriate; consult IIl tb tbe EntitieS in tile 

eatablhhMnt and operation or a bydro_teorologleal ay.t_; end, 

lel'.stigat. and report on aD)' other T ..... t)' rel.ted Ilatter at the r.quest DC 

either gOTernaeOt. 

" 



Tile Ent.1U .. colIU_d tb.ir oollperation witb the PEB du r 1q the p .. t. 

,eal" b, pl"O'I'ldil\& oopletl or EIIUt., _NOe.nt.a , opel"aUna plana , downat.NO" 

!!.neUt coeputat101Ul. b,d~teorolo&loal dOOu.tlllta, alld the ... wal EnUty 

I"apol"t to the Boal"d ror tbe1 1" 1" ... 1 .... The anllual Joll1t _UII& or tbe 

PerwalHlllt ElI&lnael"ll11 Soard alld the .I!fttiU .. va. bald 11ft the arUrnlloll or 
30 lo ... bel" 1983 ill Seattle , llaabinatoo. 

The PO baa eatabllabtld a PEB Ena1neel"in& Coaalttee ( P28COH ) to Malat 

in Clal"r,1111 O\lt ita d\lUeti. The _ben or PE&CCI'I are pre_nn,: 

YeI"IIOII l. Haa.II, Cba1.-n Ron lIb.1te, Cbairwan 

lIaeb1natoft , D. C. ranaou .. er , B. C. 

Gary L. Fuqua, Muller D..,id Tannel" , MM!!.I" 

Portialld, Ol"e&oll Vlntol"la, B.C. 

Larry 1.&1"11011, lltarnaU 

lIaab1l11ton , D.C 

S.i. Zansaneb, ilte rnau 

lIaahinatoft , D. C. 

InterQAtipQ') JplQt COee',Jlon 

The Illte rnational Joillt CoaeLulon ( lJC) va.s created \looer tile 

BO\llldar, lIaUl"a TNlaty ot 1909 betveen C,nada and the U.S. Ita Pl"111clpa1 

rliDCUOlI1l are l"enda rll1& de01ll10n8 on the llee ot bollnda.., vate,.., 

IftvuUgaUna 1aportant probl... arlalna alo"" the c_ft trontiel" IIOt 

necessa,.U, conneoted vitb vat.erv&Js, alld .. \dn& reoo..,lIdaUoAIII on any 

Q;uestion I"eterred t o it by eithel" gO"'l"n .. nt. It a dlapute IIOlIoemin& the 

Coluebla 11'1'er Treaty oolild not be 1"1t801Yed by the Entitle. 01" the PEB it 

" 



• 

BRITISII COLUMBIA IlrDRO AND POYlER AIJTIlOHI1'Y. Treaty support start from left 
to right , sitting: UlriCh Sporna, Robert W. Bonner , DougLas R. Forrest, and 
T1IIIotny J. Newton: atanding' John R. Gordon, 'o'ill1am N. Tivy. RalPI!. D. 
Legge , and Kenneth R. Spafford. Stwwn below h tns Be Hydro System Control 
Centre atop B\1rr\aby MoUntain 1n al.l .. naby . B. C. Ttle Ce ntre wall commiss i oned 
on 2 Deoember 1972 . 



wo ... ld probably be .. efer .. ed to tile I JC for r8ll01 ... Uon befo .. e being eubaltted 

to a trib ... nal for a .. bitraUon . 

Tbe IJC has appointed local Boarde of Control to lneW"e compUanoe 

with IJC order e and to keep tbe IJC o ....... eot1y inro ..... d . TheNl a .. e fo ... r 

s ... " h board3 wut or the continentlll divide. These aNI the International 

lootenay L.ake Board o f Control , tbe International CoIWlbla Rhe .. Boa .. d or 

Control, the I nternational 030yOO" LlIke Boa r d of Control lind the 

International Skagit Riyer BOllrd of Contl"Ol. The Entit1es and t beir 

Co_i tte"" oond ... ot ed tbei .. TNllIty lIctivities d ..... lng t he pe .. 1od of this 

.. eport so thllt tbe .. e was no known oonfUot with IJC o .. de r e 0" niles. 



III. OP"ttIMG ,.RINCEM&ITS 

!'pll.t and Flood CoAt.rol !lptt ath, PhO' 

Tt. Coluabls IIl ... r Tn.t, nqulr .. tbat tb. r_M'olr. oon"truot.d 111. 

C.IIad.. b. opertttd pur"u..", to flood oontrol and b)'dro.l.otrl0 oper.ting 

pl.n. d .... tloped tlHt ... MlIIC1.r. AMU A at tbe T .... t)' ,Ullul.t .. th.t tb. 

Uoit.d Stau .. Buttt)' "Ul .ubalt flood CIOlltrol oper.UD& 1I1ao •• nd that tb. 

CIoDad1ao Blltlt)' ",111 opent.e ID uOIIrdaftC. vitll flood oontro l .tOl'"&&8 

d1a&r ... or all)' .... riatloll Vblob ttlt btlti •• "Bn' ",Ul OIIt b. &d ... rat to 

til. dtairtd 8.1. ot ttot tlood oontrol plan. AIllltJ: A $l.o pro'lide. tor th. 

d ..... l op .. Dt at b),droeltotriO ope .... ting IIlao" th' ),ear" In &dv.ne. to 

J"urni"b tn. Blltiti." dtb an , .. W'td Open.Ung Plan tor CanIodl1011 "tOl'"&g1t . 

In additioo, Artiol. llY.2 . k ot tlHt Tre.t)' prgvid.. that • Det.lled 

Oper.UIl& Pl.n u, b. d •• tloped to produoe 1101". ,dvantaa-ou" ... uult" 

t.bro ..... b u". ot ourreot ."ti_t .. ot lo.d" .nd r .. ouroe.. The PrgtoOlll to 

til. T .... t)' provide" turtber d.tall and ol.rltlcation o t the prinolplu and 

r.quir ... llts ot Aunt. t. 

1bt -Pcl nciplt. .nd Proo.dW'." tor tlHt P ... p.raUon .nd Uat ot 

II,Jdro.ltotrl0 Oper.tine Pl.aa- dattd Ma)' 1983 t og.thle "lth tt. -CoI_bl. 

liva'" t .... t)' Flood. Control OpenU Q& Pl.o- d.ttd Ootobt r 1912, tatabUsh 

an4 uplain UIe general orittr1. u •• d to plan .nd o pera'. X .... ,)' .tcras' 

during tb. period covert<! b)' tills raport. Tbt.e doo ... nt. lI.r. prevloual)' 

.pprov.d b1 tilt Entitita. Hoat a t the plaoning and o per.tion ot th. 

ooord1nattd r ... ",oir "),,t. In th. Paclf10 MortlN."t, illOluding Tre.t)' 

.taras" 1a dollt tor tilt opera tins )' .... , 1 AU&PJJt tbroUSb 31 Jul)'. 

" 



"'Mrtd Optr'tlpc 'l,p 

TbI .I.aallMld. OpenUDI 'lan (lO') 4aWoe! Sapt_"r 1918 ntabIhbed 

Opera tina ltul. CUM''' ror DUlIQaII, .I.rrow a.acI IU,,. dllrina tba 198) ... 8. 

operatiEljl; ,"I'. n. OperaUII8 Rule CUM'U prodded .uid.UIIU rill' raUll 

lnd, .. lIell u drallclOllll le.,ala. The, II .... d'l'i.,.4 rrooo Cr it1o.1 lu.l. 

CIlrY .. , .I.ullrloCl I.nll Cllr'f'e', Oppel' lule CIlr'f'U, a!Id. 'aruble .. rUl 

Cunu, OIIuiauDt lIitb rloo4 OIIl1trol r.qulr ... nta, u duol'lbec1 111 t.ba 

198] 'rilloiplea and 'roc.4Ilru cIoc_nt . Tba l100d Collt.rol Stor. 

I'NM'ation Cur.,.. lI.re utabU.b.4 to OOnlON to tba 11004 Co ntrol 

OparaUII& Plan or 1912 . TbI .1.0' Cor operatill& ,,'1' 1988-69 val pr.pared 

411l'iDl UI. ,e ... ",n.red b, tbh r.port ror flit ..... u ... 

o.t.1114 Qpnrat1pc Pl,p 

Il\lrill& the perlod ooverad b, thla raport, atorage operatiol'la IIlre 

'-ph_ted b, tIM Operatin& c-itu. 111 1lll000000.no, vitb tbe "DataUot<I 

OparaUDI Plan ror COl_bia Rb.r Tr .. t, .stor ... • ( DOP), o1aWoe! Sept_bar 

198]. TIM DOP nUblhbed orH ... ta ro .. 4.ta ... lnlD1 the Dpe ... Unc ltule 

Cur.,.a Co .. .aa in .0tu&1 operaUona. BlUl.pt Cor a .inor " hans, .t A .. roll , 

til. DOP liNd til. ADP orit1c&1 ..... 1. OIlM'U Cor Canadian proJ.cta. TIIa 

Caoadian tntH, au.1Id to .. at". tb. Arroll rt,..t , .... Pab ..... a.., and April 

" .. Hioal ..... ia "II. ...... t o 1.apro .. til. ~dro-"'&II.latioli 111 tba 1\18].-8_ P.olCio 

TbI Yariable R.rUl 

CUM'.a .nd rlood OIIl1trol r'quir._llte ."bMquant to 1 Januar, 198' 11.1" 

d.t .... 1n.d on the bula oC aaaaond 'alUM runorc Coraoaat. durinS aatual 

operation. TIla ... culation oC tbe Canad1an lItor ... v .. conduct.4 11, thl 

OparaUac eo.a.ttt •• 00 I II.Hl, buia •• c.pt IIh.o fl ood control operaUon 

required 4.n, resulatlon. Duria.& til. perIod oC tb1. r.port tba DDP ror 

operUina , .... 19811-85 II .. prepared . 

" 



D.tora1D.t10n oC DowD,tet .. Pow,r 8'0oCitl 

ror • .all o~rlt11\& ),.ar, ~ d.t.nlln.atioo of downotr._ powr 

b.n.flu 1. Md. fln )' •• r. 10 ad ... nc. In oanJlI.ooUon with tIM lnur" 

!)porath& 'ltn. ' or operaUng )' ..... 19112-83 and 1983-8_ , tho ut1_t .. ot 

b.E1eClts rqll.ltloc Cre. O",rl111\& plID' d.lJ1gnld t o &ellle", OpU.LU1 

oper.tion In both oountrle, ... ero 1 ... than th.t 1Ih10h would h ... o pr ... UId 

Cro. &11 o pU_ oPllr.tlon in tIM Unlted StatIO anI), . ThoroCore, in 

• 000r4&no. with S.otiOI1l 1 and 10 oC tho C ..... dlan EntiU_nt Plltohu • 

...... o_nt, tIM EnUtits .. ro.d that tbl United Stat ..... as onUtl.d to 

,"-o.ho 5 .... rag. _gIM.tu oC .MrID durlD& tbt period I luguot 1983 

t.hroll&b 31 Knob 19U, a.od 5.5 ... or ... _g ..... tt. of .noru dllrll\& tIM 

period Cro. 1 lpr11 through 31 Jill), 198_ . Su1 tablo .rrang_ota "'oMl .. d. 

betwoo n th. 80na.y111. Powor ld.alnlatrttlon Ind 8 . C. K)'dro Cor del1"r), O f 

this anor&J' . Co.put.UOOll lndla.tld no 10'" or glin 10 d.pondlble olpooH), 

dll.rlng thlll Ig83-8_ OPllrlUng )'0 ... . 

Mgr>-trnlJ St.ory. 'SetOMOt 

In InUt)' .... o •• nt ... ". oo.pltted o n 9 lpr11 198_ indicating thdr 

.pproyal of • now long t.... OOntraot b.tween 8. C. K)'dro .nd 8Pl (8Pl 

contr.ot no . DK-H,379-8_8P9091(6) .... 1.t11\& to tho iniU.l fUling oC 

Reyolstok •• nd tilt coordi .. ted 11." of 00 .. of thlll C.nadian Col_blt Hinr 

flQr>-Tre.t)' atorl&t •• nd l1ao .ppro.,tl oC I DO_panion oontrlot botllt.n BPl 

.nd aid-Colw.bl1 pll.rohlltr=l (8P. contrlot no. Pt-MS79-S_Spgog_5) prodding 

Cor. ooord.1nattd i.pl_nt,UOII in the U.S. of tho DOntr.o t betwoen BP • 

• nd B.C. K)'dro. Th .... "tor .. e oontr.ota ar. '''PIIOted to b. 1n toroe for 10 

)'el." Cro. tho .tt.oti.,. diU of 1 Dotob.r 1983 and involv. a total oC 2.0 

.. C oC non_Tro.t)' Aot tyo Itor ... a poO. lad 2.3 .at of non-Treat)' 1010t1'l • 

• tor.go "Pta. ( R ... l.tolc.). Tb.1. 9 lpr11 198' EnUt)' .,roal.nt stat ... 10 

p.art, -Thill Unittd St.t., lad Cltlldian Entitl •• hn. rO.,iewod th ... 

ave.ontl .nd .r. aU.C1.ed tb.t th.r •• re autu.l b.oonts to be dorh.d 

Cro. th.s. qr'.OOtl and that the_ benefits c.n be ."hl .... d 

" 



llitbout edur-.. l, atr,oUI\&I {11 the ope r.tion or Tr-•• t, .peoe In 

.0ooN.nc. with UI' Col_bl. 111"'1" 1 ..... t'l .1Id (2) th. per-ro .... nc. or 

obUs.tion. purell.llt to th. C .... dbn Entln_ftt Pur-ohue 'sr ••• nt. Th, 

Col ... l>l. IIh.r- Tn.t, Oper.tl lls C_ltte. ia ber-eb, in.otr-uoted to 1n.ure 

th.t I.lIJ' ope r.tion purauant t o th ... "V0.onta don not ad..,.r-.. l, efroot 

operatlon or Tr.ot, .pa.c. punl,lant to the CoI_I)i. 1I1.,.r 1 ..... t' . · 

Bot1ty ' .r"I1Ata 

orriel-.11, eppro.,.4 b, the Bntitle •• The rollollil\& t.1>1,I1.tlon illdie,tel 

the 4.t •• ach er tho .. 1I.r-. danad or 'ppro.,.,d .nd Si.". 0 deeoriptien e t 

tbe erriobl UtI. er th. "n'Mnt; 

O.te &.sr ••• nt 
31,oed 1>1 IOtltl0. PlllgrhUgO 

Colu.b1. R1. , r Tr •• t, H1droalautrlc OV-r.t1Q6 Pl.n 
,.,ur.d Opar,tlns Pl.n rer Oper.ttos f.ar 1988-89. 
doted October 1983 

Deter-ln.tioll or Dnllnstra_ Pov.r Benarlta r"ulUns 
troll C.nadian Stor-". ror Oper-OUAg fear 1988-89. 
d,ted Octob.r 1983 

Detailed Oper.t.1na Phil. ter CoI~bla River T ..... ty 
Stor"o , 1 'usust 1983 through 31 July 198_ , d.ted 
Sept_be r 1983 

Entlt, appro •• l er the .greeaont rel.t1ns te the 
iutial rUl1l1& et nOIl-Tr .aty r-oae~olr. , tbe 1181 o t 
Colwabh River non-T ..... ty ,toragot , and Hie •• nd Arrow 
r-".~01r retlll .M,nee ... nt. 

" 



BONNEV ILL.E POIIER ADMINISTRATION. Treaty !lupport !ltaf! frOIl l eft to right, 
,. itUng, Lawr e nce A. Dean, Peter T. John" on, and Ed ward W. Slenkiew1c~ ; 

"tanding; Josepn Volpe, Gary E. Todd, Robert D. Gr1ffin , Roger G. Hearn , 
John M. Hyde , WilHu R. Gordo n and Cha r les E. CancUla. Shown below i s 
the BPA Dittae r Sy!' t em Con t rol Ce nte r at the Ro!'!' Complex in Va.ncouver, 
Wa ahington. The Ce nter w,." energized on 1 December ' 97~ . 

" 



IV 1983-64 WEATHER AND STREAMfLOW 

Weatbe r 

Indicee or t"p"rab.>re and precipitation i n the ColWllbi. B."in .re 

ehown on ch.rte Z, 3 .nd ~ ror the I Septellber 1983 to 31 August 1964 

period . Chart Z aleo s holl a an ioon. o r the accI.ulUlated enollpack in the 

CoIW1bia S."ill above The Dellea in p"rcent of norll.B.l for tbe I January 

through I ~y 198~ period. Chart 1 is a geographical 1lluetraUon of the 

eeasen.l precipUatioll i n p"rcent of no raal r or the 1 October 1983 throuab. 

31 Marcb 198_ period in tha Colu.bla River B."in. The follolling paragraphs 

describe e l gn1f1cant lIe . ther faoto r a froll 1 Auguet 1983 to 30 Sep t "",ber 

198~. In th13 report t .... peratures .re ghen in degrees Fahrenheit. 

During August 1983 the lIe.tner in the ColUllbta Basin lias nrlable, lIith 

IIUd tEliperaturu generally 2 to 6 0 F above normal , while at the same U .... 

pr ecipitation II '" generally heavy , with Ulat portion o f the basin abo ve 

Orand Coulee receiving 119 peroent of nonaa1 , above I ce Harbor it Wall 176 

pe r cen t of no ... a.l , .M above Tbe Dallee it lias ,..11 per oent of norliaL 

Dur ing A"8ust . n areal dietribution patte'll of lIell abov.. noraal 

preCipitation 1n the eoutb, tapering to below no ... al in the north , lias 

es t ablished which last .. d virtuaUy the full ye.r. Th13 was a repeat of the 

pett .. rn q t abl1sh .. d during the pr .. 1'1ous win t er and may hava b .... n associated 

lI ith tbe 81 Hino ocean currents . 

Septe.be r and Oc tober of 1983 generally bad t .. peraturq near ncrmal 

wi tb precipitation near o r belo ll no .... 1. even I!IO , the pr .. cipitation i n tbe 

SOUthern portion of t he basin , 1.e., the eoutb .. rn boundary of t he Snake 

Riv e r Basin , lias greater than that in tbe no r th. Snoll pack accullulation 

bega n in Novuber wb ich bad the !lOst precipit.tion of any IIOnth DOvered by 

t his r .. po r t. W .... ltOist ai r IIOv1ng ove r th.. b.ain r",ulted in norllal t o 

mu ch .bove nor .... 1 precipit.tion ov .. r lIOet of the C01U11bta 0.e1n . Again t he 



pre.olplt.Uan lI.a ala", til. aoutbern bound • ..., of Or.so" .nd 

Altbougb tile Col_bia aUl11 IIU WIl.Iauall), oold dur1ns; Dec_b.r, 

IIIU1 .0 .. t_peratur •• U ... ell .. 

InfU tr.ted tile Snek. Ih.r lIuln 

wr below 

r .. 1I1t 

,....." 

In 150 

.noU&h _l.t alr 

percent of n~l 

pNlolpltatioll 111 tl:lat aNI. whil. tb. buln above Gr.nd COllI •• relle1v.d onl)' 

611 perCltlnt of noraal. 

rMlalplt&Uan In .1&11 .... ..., 198_ IIU below n~l and it r .... rII.d Itt1 

pe.ttarn t.o live 76 percent .bo ... Or.nd Caule. and anI), lID perc.nt ia tbe 

Speke U .... r Buln. In aQO,ltbern Idabn th. pl'Obl ... a f lce Jua , a.IINd b)' a 

oontln .... tion of the oold 1I •• tbar, and coapl1catad b)' • lIudden 11.,..111& ne.r 

-cnUl ' •• nd , r ellulted la fl ood lnl; alcne; tile L ... bl, Sal_ n, and Grand. Ronde 

11 ... ,... O\Irll1& 'ebrllol..." t_penture. _eler.tad but preclpltation r .. lned 

beicil AQr .. 1 cnr .. at of tbe Coll18bh 8uln . Karcb.nd Apr1.l H II • Nlturn 

of no~l , to aUI111 abo,. nc~l prealplt.tion c 'er .. at of the Col_bla 

auln lIitb tile b.aviest apln bai11& ala,.. tlls soutbern O",so" and Id.ha 

bordere. 

t _peratllru beoue .11011 coolsr .nd ,enerall, r..alned wob belo ll na .... l 

until ald Jllne nc.pt for two brief lIa'" spalls. Th. Slr1", lias llnu'lIoIll, 

0001 .nd ... t as Indlcated b, .bo.,e no,...1 pr.,.,lplt.tl.on la K&J' .nd Ju .. , 

and b)' the .co .... hth'. d.ar_daya vblob r".cbed a ainlill 1100 b)' bte 

JUDe. Sooll8ett durll1& til. tva brlef hat .... 11. til ... oond .nd f ourtll v .. 1ea 

a t May II U augllllnted by preolpH.Uan t.b.t .... rq.d av"r 1_0 percent at 

110 ... &1. Abov. nora&1 precipitation continlled tb r ll UCIl Juoe v lth anly til" 

Flathead and Clark Fork Baslna ,...,l.terlq 1.5. Ulan noraal preolplhtlon. 

Sa .. .,.. .... 1n tbol CoI_bla Buia auob &II the IIlll ... tte Valle,. r.oe1 .... 4 

.1I0b b.a." preolpltaUOI1 In JlIDe that 1011 l ..... el tloOOln, ooollrMld tllat VO 

unlla~l tor tllat tl .. of ,.ear . 

" 



T .. ~ .. . tu .... dW'ln, J uly WId ,,,,,,.t 198' ...... ' ...... 1ll1y n .... 01" .bo ... 

norwlll, eel dl')' .... tbe .. ~ ... ht.d throucbout ... t ot the _oth Illtboucll 

-.d .... te to be.",. "Ulla t.U at the .1Id ot '"",at . DW'ln& Sept_be .. the 

Paoltio lo .. tlale.t npe .. lellCed .. aU, 001'11 above..,. d.,... .....olpltatl.on tor 

tb. aooth .... 110 ~~at ot .,..rap tor tbe CelUllbie 1I .. lD. .bo", Cralld 

Coul ••• ad 91 pe .. aent et • .,. ...... bo". Tbe D.U... S.pt_be .. t_pa ... tu .... 

'",rapd 0 .... noraal lI .. t ot the Cuo.d .. te .. the thi .. d oenMauU ... aont.h, 

.. 1111. , .. t .ide .taUon. ''''''apd 2 to ,0, b.low noraa1. 

3t.,,"'(loy 

n. el\NM"ed inflow and elltflOli lI,drooVIlPIul tor th. pa .. lod 1 JlIly 1983 

to 31 JlIly 19U ..... boIIn on ou .. ts 5 th .. oll&b II t o .. the toW' Tr..t,. 

..... ..,.elr.. Oba • ..,..d flOli aDd th' ooeput.ad IIIV"platad flOli hydrooll"lIPha 

tor tba ._ 13_ .. nth pa .. lad to.. lootana, W., COI Ullbl.a R1ve.. .t 

81 .. ohbank, O .... nd Co1I1 .. and The D&11 ...... abOllo 00 ob.n. 9, l a , II and 12 

r .. peoU"d,. Cha .. t 13 1 •• n,droc ... pll ot e b .. ..".d .nd urr,gul.tad nOlI' 

Uso sbolln en 

ou .. t 13 1 •• IU'droo& ... ph et flow tbat would b .... ooelll' ... d it regulated onl, 

by tb. Truty ..... ..,.o1ra. The to11OVill& p .... Va,ph. dU<:I .. lbe dgn1rlcant 

st.re .. rlow e",nts tro. the au ..... ot 1983 tbrouall S.pt_be .. 198'. 

St.r ... flow dW'1na the August throol,l,1I OcItoba .. 1983 pa .. l.od ... n'<:It.ad the 

... o.a.lon tro. u.. SIIO_lt .ad tba unMUOllllbly bes." .. dna e t JlIly. 

n.a ... wu , .... ta .. thm noraal dU<:Ihs .. p lD. the _th.m billt <:It tb. basio, 

IIhU. tIM ... wu OO.-.al , to b.10ll no.-.al flOli 1n t.ba no .. th.m portio .... 

EI:<:I,ptlOQ.l to thla patt.m ...... In tba Ou-napn .nd lattl, Bulns in 

Brltiah COlllllbie .. bloh had 11-.11 .bov. • ..... .,;. .tre.flova. AII<lt.h ... 

exo.ption w.a tb. uppa .. Col ... bie, loot.na,. .nd n.th •• d 8 .. 10s wblob 

.n:parhnoad balov, to ... 011 balow no,...l flOlia . 



Dllrlq tile .. 1I1t.r 1983-8' ""001 .ce_latieD .... o n •• "".ber thro ... &11 

Marob. th. aa&DU ... da at atre_tlow. tollowed tho Int.n.ny at .,ntllly 

all rher. er.perillne.d l1li011 gr.atar th.n nOMla! dbch.rgell, a flo .. pattern 

.. a. ..tabl1.h.eI tllat laated througho ... t the .... on. Flov. In .. outham Idaho 

aDd autarn Oragon ... ra .. 011 allo .. po .... l, whih the 1I0rtllflrn portion, at 

the buln. ..itb tlfO aICoptlo"". azparl.tu::ed nor .. l, to belov nor.a.l 

diaoh.araa... Ihe .. u o.ption" 1""lud8d tile Okanaaan and letUe Bulna whlob 

ooDtlrwad t o hllTa great.r than nor .. l dl.11ob.rpa. Oth8r e:a:aptlolUl .. era 

tb. Clark fork, flathead and lootalUlY 8uln.ll 1Ih1011 generally uperleneod 

llUell belo.. __ 1 d1&oh.rg... Cold .... th.r d\ll'ln, late Dee.ber aDd 

Ja.n .... 1'7 caused le. J ... aDd .0 .. floocUq, _1IIly In the Sn.aI<e Bu1n. 

Stra.flo..e baa.n to iIIoreas. ellIOt to ano_lt runorr lIeg1nn1nc In April 

198' .nd ,o .. rally oontln .... eI to 1nere ... untU they r •• oltad their pe.k. In 

lata J\lM or .&.rly July. Tile _J:1_ ... n .,nthly .,dUted .IItr._flo.. ror 

tM Colu.bla Uv.r .t Orand Coule. ooourred U 1,1 ..... 1 In JUlIO tll1& y.ar and 

.. as II] percent o r the long_tars &'Ierap. Tbe .. 1.1_ ... 1 .... ror the 

CoIU8bl. U ... r lit TIIa Dall .. also ooo\ll'r.d d"'rlng tile ........ 1 .. xl ..... .,nth 

or Juno and .. as 128 percellt or tlla long-tars .... rat;.. Hu:l_ obse .... ed 

_an daily Intlo...11 d"'rlng tile 198]-" oper.t11l& y.ar .. are 1",7)0 c ta at 

Kie. on 29 JIlIIO, 101,310 cr •• t Arrcll en 3D J ... ne , 27 . 0110 c r .. at Duncan on 

29 June .nd SI ,l00 cr. at Ublly 011 17 Ju_. Tba ..... t.u. oll,..,,..,od .an 

d.lly no.. In tba Colllabla Rher .t Tile Dallo. IIU )76 , 000 eta on 27 Juno 

&lid the peak "'Dregulated tlOIi .. as 628,000 ors on 23 June. 

" 



T"- 1983-198_ lontbl, .adir1ed stn.novs and the .... r • .antbl, 

nov. ror t"- 1926-1983 period .r- abown in ttl. rollovin& UbI. ror tlla 

CoI ... bb U ... r at Gr and COllI •• and .t TbII Dallas. 

Da .... b •• 11 oorrallUd ror stor .. a 1D. lak ••• nd rSM...,oira to .mllld. til' 

.rr.ots or rsgul,Uon, .nd ar. adjlletad. to tb. 1970 1 ... 1 o r d ..... lop.ent 

ror 1rrlpUon. 

Col ... b1, Rlv.r at CoI ... b1s Rlvsr .t 

gUild IOQIII .. 19 era IL Th .. 1:1,111111 ill g(1 , ... r.sr ....... rag. r.ar h.rasa 

P.rlo4 1983_19U 1926_1913 J'I81- I 'lU 1926_1981 

"" ' 83 108.500 97 , 880 15_ , _00 133 , 8.-0 

'" 51.700 60.210 92 , 630 92 , 580 

"" '1._.-0 50 . 910 81.500 88 , n o 

'" 12,660 ~ , 870 130 , 000 91, _30 

'" 37 ,1 80 '3,510 9' , 810 95 , 520 

". ... 55 ,650 38 . 9~ 1116, 300 92,6.-0 

". __ .900 _2.100 120 ,1 00 105 ,'1 0 

"" 66,590 _8,970 187 , 700 120,830 

'" 115 ,100 1" , 520 268 , 000 218 , 190 ... 11_, -.00 26_.810 370 , 800 _,6 , 860 

". )S8 ,100 315 ,7 )0 601.800 '71 , 320 

Joe 20_ ,900 187 , 600 297 , 100 25',.a0 

no. 111,5~ 109 , 620 212 , 230 181 , 990 



Stnpp'} Bygger Ypl"M 

III 198_. t il. l'1,1DOtt .. 01 .... fo .. eouta, baaed o n precipitatioa and 

aOOOlpacll: data, w.ra pr.pa,..d u ua.,d tor a lars. nwallar ot 10~t1alla 111 

tha Col_Ill_ 11 ... r Buln and updated .... 11 ... ath u til. Muoa adnac.d . 

TIIa 1 lp .. U 198_ t o ... cut ot Janll&r, th .. ougll J.,l, l'1,1nott ot tlla Col_bia 

Ihar abo ... TIIa Dall.a II U 102 . 0 II&! .1Id til. aotud ObHM"ed r unotf wu 

11 9.1 .at, a 17 paro.nt ditferential. Table I nan til. aoaaon&l .. 01 ...... 

ID.flOOI tnreoun t or Ki"a. ' .. row , {)u.DOan , aDd l.lbbJ proj.ota and tor til • 

., .... plated runoft tor tlla Colwabla l1 .. r at Tbe Dallea for tbe AprU 

tllRlqll .l ..... at or Jul, pe .. iod. Tba to .. acuta tor "lea, Arrow and DUDOaa 

lD.flow were pr.pared. b, B. C. IlJdro and tboH t or tb. low ... Colwab1a Riv.r 

aDd LlllbJ 1ntlOOIa were prepared b, the United Stat.. Col.,.bta Iher 

Forecutil1& -'- rdoe. 

tll.eo the locationa. 

Obaa .... .." 198_ ,p .. U-J. ..... a t MilIOtt yol_ , adjuated to .,.olude tile 

.ft.cts ot ... ""latulI! o t upat..re.. ator .. a , .... aho Uatad tor .lsht 

loaationa 1n the to11ow111& tab\llaUoa: 

!.ogat1op, VOlu- 1n hrcant ., 
l Qoo l c .. o-fllt 1963_11 ,yor'" 

Llbll, .IIe_M"olr Inflow 5,107 75 
Duncaa l.saM"olr IlI1"low 1,891 .. 
Kica 1'"M"01r 1111"1011 10,012 .. 
J. .. roll 1',.."01 .. IlI1"low 21 ,1 26 " Col_bla Unr a t Blrcbbanll: 36 , 691 87 
Orand Coule. "'"l""Iolr 1I1flow 59 , 215 " 3nalte 11 .. . r at Low.r Granit. "'" l' , )82 '" Col ... bla 11 .. e .. at TIIa Pall.a 102 , 231 '" 

" 



y. R!3BlyOII QPtRltlQM 

G.Mrll 

Tilt coordln&tl'd rll'r"'folr s,at_ It.rtl<l the 1983~8' op.r.tina , .. r on 

1 ,~.t 1983 with III r.llr"'foir. "lIoti.ll, rull and it r .... ln.<I 

... l.th.l, rull uotH .rtlr UI. tll'lt wllk.1'd In Sept_ber . 

<lr.wdoIto or tbl r,,,r"'foir .,at.. tbat oooW"rtd 10 S.pt_ber .Dd OctOber 

priMrU, ror pow.r pW"PO'" wu int.rruptl<l 10 1I0" .. ber II .tr •• nova 

inortaatd .. rkl<ll, <lUI to .... Oh .bo". no .... l prlOlpit.Hon • 

..... r"'fol ... atopped drafUII& .nd .aI .0tu.U:t rU11<1 during Mo" .. b.r. A 

rt1.t1",l, r.pid dr.wdovo or thl rtllr"'foir a,at •• w .. th.n rtQl.llr.d dur11'LS 

OIo .. blr to k •• p rU'r"'foln b.low noad control rl.ll. ol.lr,,1S .nd thll draft 

r.t. w.a DOntln\.lld In oI'.nlllr, .ne! ,.br\llr, b.O.II", rule ou ...... wlr. lOIl.r.d 

dll' to "Oluae runorr ror.Ollt •. 

Inrlow. beg.n to Inor.... In April 198' but the lno r .... a IIlr • 

... d.rtt. e!1II t o peraht.nt btloll no .... l t_per.tur ... In I.t. April, l'1li7 .nd 

oI' lIn.. The ..... r"'fol r ",It_, lnollle!log T .... ty .. t or.gl, "" rlgul.t.d on • 

d.117 bula ror nooe! DOotro1 .tartine 19 April dn<!' tb. nOli in the 10ller 

rl".r WII .... r tn. 10iH.1 oontrol (lnll. Oper.tlon o r ...... r,s'r"'fol rs ror 

rlood DOntro l oonHnu.d IIntll " JlIly 198' IIII.n .11 rlSulld norul 

oper.UOo. Till ooordinaLI<I ru ..... olr syst_ wu .or. th.n 98J rllll on 31 

July 198' .nd 1111 tbt r.ror. orrlo l.lly d.obrte! rull r or Coordination 

All ..... 11.01. rta.rvolr ,,,,0' ho ll.v.r did not r11 1 oy 
.bout 0 .... 1111on 'Crt~r.It, .. stly non-T .... ty sp.a. In C.nl<ll.n r.llrvolr. 

plul • lUll .. ollnt in Orand COlli •• . 

II. lta;nlrioltlt rtat ..... oir r Ullna . 0co.pUolIllnt ... 1no. the inltill rUl o r 

1 .... l. tOll:. did tu. plao., II lI.ll II l.rg. IIOlIotS o r non-T .... t7 'Plo. In 

Kio. w.r. r.rUI.d. 
,~. 

TOil hJdropow.r ,Ylt .. 11.0 r,pl.c,d 

pl.nu In the 11.5. lIorthwllt. 

" 

r..:!lI otlooa In 

II!I P~2 illS 



ARK'! CORPS OF ENGINE ERS . Tr eat)' "uppor t " tar!. froll len t o rigttt. ,.ittlng ' 
Nichela" A. Dodge . B .. ig. Cen. Ge o .. ge R. Rob .. .. t " on . and He .. ber t H. Kennon; 
"tanding; Wm. J . McGinnl ,. . Gary R. Fl iglltne r, Deugla" D. Spee .. ,. , Cor don C. 
Creen, and Paul E. Ca"tro . Below i3 the U. S. CustOlD Hou"e in Portland, 
Or el>On . completed in 1901 and t he orrice or the North PacHic Div i s ion 
" ince 4 JIJrIe 19 54 and · the Reservoi .. Control Center "ince it wa" established 
in J u l )' 1968 . Ttte National Weather $ervi<>e Northwest River Forecast Cen t er 
b."" been located lIere since it was establi"lIed in January 1950. 



nil1 not OO..., .. cia! on 30 Sept_be .. 198_ and Trojan , vhict\ "hut delvo on Z7 

Ap .. il 198_ and v ." acheduled to .... tum t o service du .. ing the eUlllllle", v ." 

etHl not ba<:!k o n-line by 30 Sept ... be .. 191111. 

In 191111 u.s ... e.se .... oi .. 3 v .... e ope .. ated. again to provide (lova ror the 

downetreUi lIIig"atien or juveoile anadrollloua (lah. Koweve .. , 1t v .... the 

rirst tiM that U.S. pove .. "yet ... ope .. at1r-s plan3 .. eduoed rir. load 

ca .. ryiDf; capab1l1ty t o save vater ro.. the Norttlv .. et pav.... Planning 

CoUO!!U ' 3 Fish and \/lldlir .. P .... U- vhich 3j)1101r1e3 a vate .. budg .. t ro .. use 

du .. ing tlla 15 April t.o 15 Jun .. perio<l. Above av .... ag .. novs io th" Soak" 

8i .... enabled Uahe .. y nDl's to be p .... vided vithout an, apeoial .. egulation. 

The 3.~5 liar vate .. budget r o .. Prle3t Rapids wu rully utlli,..,d betveen 211 

Ap .. il and _ June 1911~. 

!tica Bueryoir 

A3 3hovn in ohart 5, Mica ...... " .... oir vas rU l ed on 31 July 19113 to 

"l"vation 2111 1.11 rt, "lightly above 1ts norllla! rull pool elevaUon or 

2~10.~ rt . st.orage in the r"e" .... 01r inoluded rull r .... aty a tnrag .. &3 w,,11 

.... 0. 17 ...r or Kica Special storage pursuant to the 3torag" ag .... e_nt 

be tween B.C . Hyd .... and BPA (BpA oont .. act DE-KS79- 113BP912')Ol. In orde .. to 

_int.1ze splll1Df; at tbe project, Kica r"""noir oontlnued to rU l in 

Auguet to a peak el"uUoo or 211H.3 rt on 2 Sept_ber beror" it W&ll dr_n 

down to "levation 2_ 72.0 rt by 30 S"ptellb"r 19113. 

O"n" ration at Mica w .... cur ta11 "d on 9 and 10 Octobe .. 19113 to .. <tdUDII 

the nov or thoo COl .... bia River at Beveletolte. Tbe ou .. tail_nt or 

gene .. ation WIOa t o racilitate cloaure or the Revelstoke d1v"reion tunnel on 

11 Q<:: t ober. Sub""quent to tbe cloeu..." discha"ge at Kica v u 1ncre ... ed 

above tile Oetail<td Operating Plan targ.,t releuee to t .. anere .. tbe Mica 

" 



Spenial stor-se e. veIl a. other non-Treaty St nrage rrom Hina r ••• rvoi r to 

uslst rUllng or til. lI.v.letok. res.rvolr. Thls operation continu.d \lnUl 

lIid_January, .. ,n.p t ror • period troll 2_ Octob. r tn 21 Nov'lIber .. h.n Mlca 

discb.argn ... r. r.d\lced to avoid .xc.eding the llUi(lOJ.ll rUling ret •• t 

An.l s t ok •• Hica r.s.rvoir .... drart&d t o an elavation or 211211.1 rt b7 18 

January. Hina r.a.rvnir oontin\led t o drart thrOl.lgh F.bru.ry and Maroll, and 

t hen on 16 lpril 19611 r .aclled ita 10ll.:st el.vaUon or til. Y'ar , 2361.6 rt. 

Tlli" va.a .... nh lo .. er tb.n tbe lev.l t.o .. ble b Hina reaervoir vould h .... be.n 

dratt.d .. ltbo ... t th. ne.d tor R.val"tok. i nitt.l tilling .torage transr. r •. 

Mica r .... rvoir bagan r . tllUng .. ben lnno .. . incr.ased 1n lat. lprU, 

19811. Earli.r, plU" ..... nt to tb. non-Tr.aty atorag. agre.m.nt .. itll BPA, B.C. 

IIJ'dro bad declar.d O.U .... t and 2.0 eat storage spao." .t Mica avanabl. 

tor Inantlv. and lnU ... torag •• r.spectively. Thi" peMlitt.d the ac t\la! 

Mioa di.cbarg.s to b. reduc.d helo .. tb. DetaU.d Op' r ating Pl.n targeU 

during periods .. 1I.n B. C. IIydro and/or BPl stor .d into these "'pace', tbus 

.<><>"l. r. ~ l1\6 tr._ r"r1l 111\6 p .... <>oos. D. C. Uydr<> b_san o~orl"6 into th_ 

non-Tr.aty storage ",pace. in Maroh , and BP' began in April. 

FrOIO May untll aid_Ju ne 19811 , ... n .. 1th >:ero dhcharg', tbe Mica 

pr oject retilled very "lowly dua to a (lucb lo ... r tllan noraal runorr in tbis 

perlod. The runofr t ncreued to abov. nO Mla! arter .id_Jun. alld p.ak.d at 

1111 .730 nt:s on 29 J une. Til. proJ.c t continued to rill througb July .nd 

.... Cll.d .l.v.ticn 21162.1 rt on ] 1 Jul7. The Tre.ty etorag. space . t Mica 

wu rill.d On 2 l,,&u"t 19611. ' s the innov was highe r t han B.C. 117dro ' S 

syst.. load raquire.ents , the reservoir continu.d to ri ll to a peak 

.1naUon o f 2Q12.3 rt on 26 ',,&us t. Th. innov r.c.ded in Septe.her and 

Mica w .. tllen d r a t ted to .levation 2111 1. 0 tt, alld .ainhined at that 1 ... 1 

tllroug.b Sept_bar. 

" 



ArroM BtI.rDlr 

A. abovo 10 cbart 6 , the Tn.t)' star." apaoe 1n Arrov rN ..... o1r vaa 

rUl.d on 13 Jllly 1983. the r.N .... olr allrohargtd to .llY.tiol! UII6.0 tt by 

19 Jllly and tb. al1l'oharp stOl'agt vaa d.a1cna-ttd as AITOV Spel!lal atoragt 

to " Illltd to tUl the R.ulstok. r.Nnolr as ptl' BPA cootr.ot 

DB-M319-83BP91290 vitll B. C. li)'dro . 

ator&.l.a .t Kica and Arrov ,.. ...... olra. 

ptrlod ",c.d.d t o aa lov as 30 , 000 era. 

t",at,. ator&.l' dral't beg.n 2 Ootoll.r 1983 vben AITOW lncr.N.d ito 

duoharg. t.o )5,000 ota. Subaeqlltnt to the 1 ..... 1etok. project re ....... olr 

.levation reachlng til. op1l1vay intaxa ltvel , treat)' a t orag. rel .... ed tro. 

Klo. vaa 11.101 111 tbe R.v.latllke r ....... lllr. Slnoe t he Arrow lnflov waa v.ll 

below no .... l dl1l'lng tllh period, _rrov Lak. dropped .ppro:o:1_tely aev.n 

rtat to .ltvation 1_38.0 tt lIy 27 Octob.r. 

Janu.r)' 198_ I.rrov r ........ olr atoragl vas bulc.ally oper.tld 010:18 to tnl 

Plood ConU'Ol Rille CurTI , vitll proJIOt OlittlOW varylng hetvten 30 ,000 ota 

and 65,000 ote. 

DlIob.rgl .t Arl'OW vas lnore .... d liP tc 90 ,ODD ate 1n F.bruary and 

Itaroh 198' to d.liver tr.aty atOl''&' tor devnatr... g.ntrltion 

tbe r.u ..... oir vaa drawl! dovn .pproxi_t.l,. 30 tt t o 

deY.tlcn 1391. 2 rt b)' 19 Karch, ita loweat lev.l tcr the Ollr rent o per&ting 

y.ar. On 2' Maroh, til. dhohargl .t Arrov v ... reduced tc 5,000 cta bee.UN 

at the 1I1gh runott 10 tile lower CoIWlbla River. \lltb tile proJeot outflcw 

at .pproxi_tel)' 5,000 ota, Arrov oootinUfld to tUI througll Apr11 to 

.lev.tion 1-'02.5 tt by 2 Ha:r betore ducll.rg" vere lnc reaaed tc 1I.lp t111 

Grand Caul.. r ... n oir. Aa. result, Arrov l.a.kl v.... dr ... n do .1II 

.pprod_tel)' 8 tt to el.vation 1395.0 tt by 26 H. y b.tore tile proJeot 

outtlow. wert redlloed to 5 , 000 c ra to reauae tilling. 
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IlII'low lata .I.rro .. lPOre ... .s 111 Jun. and .1 ... 1,. ""o.1nS .t. 101.310 ar. 

an 30 J ...... 198_. Arl"Cl" ..... ble to rUl quickly dur1a.a this perlod and on 

27 .1 ... 1,. t.ha T .... t)' speDe at lM'O" .... OOnaldered DO.plettl)' rUled af'ter 

aaoOll.o til1& ror Tre.t)' st.oraae .t. Revel.t.oll.. .I.rrow r ... .,.Olr dhoh.rs ... as 

th.n lnor.uad to aat.ch Pl"Cljeot .tr._now.. Th1l 0 ...... 01 Arl"Cl" r ••• 1"'I'01r 

to drart to .lev.tioo 11136.1 rt by 31 A ... gust.. D ... rlng S.pt._b.r hv-.latoll • 

.... • bl. t o dbobarae .... rn01.nt .torag. t o uinta111 lrl"Cl" n •• r .lev.t.lon 

"36.0 ft. 

PuQQAA .... ryolr 

... sllo .. n In chart 7. Dunol.ll r .. a1"'l'01 r .. as tUled to ita 11OMI&1 rul l 

pool &leY.tiOD 1892.0 tt on 2' JulJ 1983. Dur1na '-"'guat end S.pt._bar , the 

Pl"Cl j.ot dl&11harsad inrlow to aalnta1n the r ... .,.olr near r ... ll pool. 011. 29 

Sept.b.r , tile PI"OJ.ot o ... t.rlo ...... Inor .... d to 11,000 or. to h.lp rUl 

loot.III.J Lak.. In •• rl), lIov_ber .ben. noraal preolplt.t1on .nd the 

.... b .. q ... nt blgh runott r.tUled tha r ... .,.olr to IB87 .6 tt. on 19 !lo".b.r, 

.l1aDtl)' below .ita OperaUna R ... le Curv •• 

DuIlO .... PI"CIJact outtlow .... lnor •• .,.d to 10,000 ar. dl.lrlna n.e_ber 

1983 ta d.ll.,.r Tre.t)' .toraa. , draft1n.a til. r ... .,.olr to ah.,.tion 1851.5 

tt by 31 Dao_ber. The r.a.1"'I'01r OQat1 nu'd to draft and on 5 Marall 19B_ 

NlaahoJd ela •• tioD 180_.2 ft, ita low •• t lenl t or the aurr.nt oper,UII& 

y • .,.. At tllia elavau.a ll, tile r".1"'I' alr .. as app""ll_t.l, 3.5 tt b.low it. 

Flood Contl"Ol Rule Curv.. Tb. pl"Cljact tll.1I dhcllarS.d 1111'10v ... ntU •• rly 

.I.prU. 

Dunoaa res.rvoir beg.1I r.t111111& all 8 .I.prl1 19811 vO.1I tn. pl"Ojact 

o ... ttlow .... reduoed to 100 at.. a.tV •• 1l 3 .1Id 10 May tile dUah.rs •• t the 

Pl"Cljaot v .. loora ... d to ',000 Or. to ball' .. intuo la" .. l. at loot.lII.)' 

LIk.. Ouoo .... LIke rasuaad rU11na .. 11.0 t.ba diacbarae .... .,.alll rad ... oed to 

l Oa cr. on 11 Kay . 
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10 n. t o duation 1822.3 rt by 31 14&), . Inflow into DUl>Oan Laka iDCrauad 

to pear no~l attar aU_Julie and peak.d at ;n , OItO or. on 29 Jun- . Tho 

raaarYoir OOl1 thuad t o tUl througll J uly ancI raac.hed its noraal tull pool 

elnation 1892 . 0 tt on 29 July. Tile projeot tllan dhohargac1 1nrIoII, 

.. intaiEl1ft1; tM r • .n ..... o1r Iud at about 1892.0 rt through 30 Sept_bar 

19811. 

!.Ibby B"eryoir 

On 1 'uauot 1983, Lake loooanuu wu a t .tuation 2' 58. 7 tt as .hown 

11'1 ohar t 8. Kigher r.leaaas 111 Sapt_bar and. Ootobar to .et pcnr. r 

r aquir •• nta dratted Lak. 1000&1'1UII& about 16 tt by 20 Oc t ober . Tba proJlJOt 

buioally rda..,..", a1El1au.a nows troo. late Octoba r IltItll tbfl aUdle ot 

1I0uabar wnen tile d 1aollar,ea were lnoraued to tul l poW.rho UM oapaoity, 

about 20 , 000 ot o . 

abou t 3 tt b.low 

Tba laka dratted to da".tion 21107.' rt by 31 Dec.b.r, 

tile 1 January rIood eentrol r.qui.-.nt. Libby eu t rIolI 

il LS rac1uced. to • ain.t.aua ot 11,000 e ra on 10 F.br .... ry 19811 and til. lake 

contlJ11.1ad t o dratt slowly through eid_April. TIIa lake IIU at ita lowest 

leul at .lavatien 2370.3 r t 0.11 15 Aprll abeut 23 rt bdow til. var i able 

retill 01lrY •. 

Inflows t o Libby began inor .... ing in aid_Hay. Th. aauon&l peak w'" 

r.aobed On 17 June 198_ wlth a dally "'.r a,g. inrIow ot 51, 100 oh . InrIows 

rae.d.d to leu tllan 20 ,000 e ra by aU_July . Libby outtlOIl was 1I.,d 

b.twe.n 3 , 200 eh and _,000 eta during Hay ami June .J:c.pt 11 11.1'1 an inc reaaa 

t o 12 , 000 ots lias .. d. tor Hveral houre on 16 June tor tb. Libby LoUIr ' s 

Day Featival . Releaaas lIer. lno.rea .. d in Jill), to radllee tile rate at rul. 

Lak. looeanusa waa tull at devation 21159.0 rt on 31 JlIly 19811. Spill IIU 

not r equired at Libby dllring the spring rllnort aaaeon. 

Tba lake II .,. beld tull duri,.. tile tirst hal r or luguat 198, but tb.n a 

drawdown tor powe r ,eoeration Pllrposeo began that oontinlled. thro u,gh 

Sept_ber. S~e1al ert orta II lr .... dl to keep tile lake i n tbe top 5 rt 
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until atter the tirst weekend in Septa.ber. Lake (oonanuaa was at 

elev.Uon 211511.2 tt on Hond.y 3 Sept_ber and then o1r.tteo1 to elevation 

21150.2 by tbe end ot S.pta.ber 198~. 

Tbe 11811 tirth gener.ting unit .t Libby has b""n oper.ted tor t.st 

purposes during 198_ and 1s aobeo1uleo1 to be r" .o1y tor oOIl .. roi81 servioe by 

!>eo""!)er 1984 . Work on tbe other three .do1iUonal units progr."""o1 to the 

stqe truat tbe IIIlnOJCaoturar hu o1"uvered ...ny ot tbe components but thes. 

have be.n pl.oeo1 in storqe. No .dditional lIork on the"e lut three .mit" 

is :sotulduleo1. The Libby r ..... gulating 01l1li re, •• dn" halted by oourt sction ot 

Septuber 1978. 

(OOtlQU ! alE, 

b "ho .. n io ch.rt 9, atur tilling to it" peak el"vation io Juoe 1983 , 

(ootenay Lak" w&:!! g rao1ually o1r" .. o down through July and A.ugust .coor011ng to 

the IJC Order , ..... ching elev.tion IH3.1 tt by ]1 A.ugust. During the 

perioo1 tro .. Sept_ber to .io1_N ov .... b.r. (ootenay Lal<e r.leases we .... edjusteo1 

.s necessary to ulntaJ.n a o1i.aohlll'Ke ot about 18,000 ot" at the Brilliant 

projeot eIoept tor a "bort perl04 betlleen 1~ and 23 gept .... ber wheo Kootenay 

Laka .... le""'es w ..... ioo .. e ... "o1 to about 25 ,000 ots to H"t B.C. Hyo1ro ' . 

syStell 10ao1 requirelMnta. The re ... rvoir tUled to .l"v.tion 17115.0 tt, 

slightly heloll ita LJC Rule Curve. on 16 Nov.-ber. 

(ootenay Lake II II.S baU near elevation 17115.0 rt untll do1_D.c!llllber 

1983 IIhen releu"" were ioo .... l.5.d up to _0 , 000 oh tor B.C . IIydro ' a 

g"Mration requl,.....ot3 , reeulting in _ dratt ot the lake to elevaUon 

1711 _.0 rt by 211 Dec_ber. The lak" 11 &11 subsequently retUled to about 

17115.0 tt 1n early J_nua.,. 19811. (oote""'y Lak" .easonal storage dratt 

!)egan soon tlle ..... tt.r and ClQntinued throu,gb to Karch , according to the IJC 

R ... le Curve. TM lake r.ached it. low .. t level , elevation 1738.7 rt, On 15 

.t.pri1. 
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Tbe loot40I'la, !.ak. inflow besan t.o inoar .... d.... to .no_lt el't.r 

a1d_jprll . The lak. lIIU tilled. t.o .lnation 1139 . 9 ft. 011 26 jprU .nd t.h.n 

drat't.M t.o 1739 . 5 ft b, 2 Me, d .... to 0001 t_per.turn and le .. ano_a 1n 

t.IIat perlod . loot .... ,. t.ek. r.fUllna r .. ~d on 15 Me,. and oontlnu,d 

throu,b Jun. to r.aob a peak aln.tlon of 11_1.5 ft. on 29 Jun.. the 

h1a;b .. t duobar,. froll (oote ... , l.ek. dur1na tbb perlod .... 53,000 ora. 

'"" inflow into loot. .... ' Lak. reo.d.d in Jul,. and t.h. lak. lIIU t.b.n 

dratted to alnatlon 17U._ rt on 31 Jul, 198_ . (oot .... , W. oontin,*," to 

drat't d..,.ill& AUCllat. 8e&lna.1a.c 1 SoIpt_ber, (oot .... ,. Lu. outt'lOlla 1II.r. 

reduced to approIl .. t.l,. 11,000 of' to h.lp r.fUl the lak.. fbl, 

oontlnu.d unUI 20 SoIpt_ber before the outt'lOll II .. fu.rtb.r reduoad to 

approI1_ta1, 1',000 ofa . A. a r_ult, (oota ... ,. W. had naoh.d al.ntion 

lH3 .6 ft b, 30 Saptaaber 19U. 

b"ht.gk' Prql.ot 

Tba "'"alatoka dl"aralo n tunnel v .. auooa •• rull,. 010Md on tuaad., 

. 0rn.1a.c, 11 Octobar 1983. I/ith sero duehers' out of tbe proJaot., the 

~r'l'Olr qulokl, fUled to the 1700 tt aln.t1on or the inta..-dht.' l..,al 

outtate b,. 2' Octob.... the proJUL beSH apUl1na on 31 Octob,r, but tbe 

d1.aoharS' v .. initiall, ,...triotad to betv .. n 6,000 ora alld 1' ,000 ota d .... 

to probl_a IIlth • doIIn.tra .. ooffard ... A n.V oorf.rd.. v.. _pl.ted 

l.tar 1n Mo"aabar and the proJ'ot v .. t.hen able to inore ... ita dboharge 

up to 110 , 000 of a, whiOh pe.,.itt.e<1 the rele...,. of the tr •• t,. atorage 

oaptured i n the r"'r'l'oir during the .. rlier period of 1:81'0 dbobarge . 

lal.... of tMa Tr .. t,. atoraa. v.. _pleted b,. th. end or O.o_b.r. 

Durill& tbb period IHal.tok. oontlnued to rUl rapidly, but .... not 

Pll"llltted to ezo .. d a rUlll1& rate of 3 t't. per da,. TIM reMr'l' olr reaobed 

al .. at1oo 18]0.0 rt 00 18 January 19U, tlfO 13,,.. beror' til. turbine wlH 

t,.ti. v .. 'ObedulH to ballin . 
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REVELSTOJ:E PROJEct. A aUElllr 198_ view ot B.C. Kydro's Revelstoke Project 
troll the lett bani< ot the CoI UJIbia River. Tile reservoir began t!lUng on 
11 Ootober 1983 and reached ita h1ghellt eleVilUon ot the year, 1817 .8 ft, 
on 13 August 198_. Three genarating units were in operation by 30 
Sept .... lIer 198_. 
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Betlllt .. n 19 Janu.ry and 19 F .. bru."'Y 198_ , lIev .. lstoke was b .. ld .t 

elevation 1830 .0 ft . lIeservoir fU11"5 r .. 8u .... d on 20 February and the 

proj .. ot outflow was thu adjust .. d to gradually fUl th .. res .. rvoir at a r.te 

WII.i,,1I. did not exeeed 1 ft per day . Th" r .. .,.,rv01r r "ached el"vaUon 1865.0 

ft on 19 April. TIIft proje<!t the n dboharg .. d 1 nrlow 1n ord .. r to .... i nta1n 

t he r .. .,.,rv01r level !War elevation 1865 . 0 ft to f acil lta t .. ob""rv8tlon o f 

the Downi .. 811d .. durl"5 th" fr.,8l1.et period. Aft .. r th.. fresh"t had peaked 

B. C. Hyd r o WIlS given peraoie:s1on by th .. B. C. Gov .. r-CHnt Water- Co.ptroll .. r 

to fill lIeve18toite reserveir- t o elevation 1880.0 ft. The r-eservei r tU led 

til. .. levation 18TII •• ft en 31 July. Th., r., .,., rvoir- continued to fill 1n 

Au,gutlt and r., ach .. d ittl b1ghtltlt elevation tor th .. y .. ar , 1871 .8 rt en 13 

Al.lguet . It W&8 then dracted til. elevaUon 1813 . 7 tt by 31 AI.I&"",t. 

The r eatte r- lIeve18tcke disohar-sed 1ntlow, .... 1nta1nipg .. 1.,. 8 t 10n between 

18711.0 and 1876 . 5 ft dl.lr1ng Sept_ber. 

Tbe first 1150-... g.,ru.r-. t ion unit at Rev"htcke began CDIllIller-cial 

ope r-.. t1on en 9 May 198~, t he :second I.Init on 15 May, and the thir-d unlt was 

in ope r-atten on 6 Au,guat. The tOI.l r- tn 1e eohedl.lled t er- eperatten by 

Tn .. 1nstallet 1on ef th" l .... t twe un i ts wll1 be d .. b yed 

sev .. ral y .... rs. 1IIb .. n fully d .. veloped with .liLt unit8 , lIev .. 18toke will b .. th .. 

... tl t powerCul bJrdrodeotr1c develop_nt 1n British Coll.Iabia wttl! an 

inetalled "epeoity or nOG ... . 

Ow-iog t h .. pe r-1od or Initial tU 11ng , pursuant to the no ..... TNI.ty 

storage agr-eellMlnt wl tll. BP', B. C, Hydro decbr ed 1. 86 Dr ot .liter-age ",pace 

ava11able at lIev.lstck. tor Inaotive storag.. B. C. Hydro beg.n deUvering 

i ..... 11 .. u .. ner-gy in early Nev .... b.r- 1983 to BPA ter- Inactiv" sterag.. 1n 

lIe ..... latOl< ... Flll10g of t he R .. velstok. r-eserveir- wu enhanced by 

t r-anafer-ipg ao .... ot B. C. Hydro nen-Treaty s t or-age froll Mice til. lI.,v .. l atok .. 

during t h.. pe r-1od WMn th.. discha r-B!! at IUe. exoeed .. d the De t ailed 

Operatteg Plan target r .. l.,.,.,e8. 

lIe v"latoke &lI.ol.lt d d_April 19811. 

BPA began ate r ing I nactive a t erag. at 

By 31 Jl.I ly , a tetal e t 1.69 ltat Inect1ve 

storag .. had b .... n &tor .. d .. t R .. v .. latoke. 
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YI . PlNRB "p noop CONTROL ICCOO!.t3!l1I1MT3 

G·p·r· l 

Dur-ina; the pe .. iod cove .. ed. br t.hh report, Dunc.n, A .. ro .. , Kin., .nd Libb]' 

r, ...... oir .... r. op., ... Ud in 'ooord..no, .. ith t.be Cclllllbh River Treaty. 

Mor. ep.,01ti0&11y the op.,raUon ot the rese .... oirs .... 1n .ooordance .. ith: 

1. · CclWlb1. R1n.. T ... tty Hydro.hot. .. io Op., ,,,Una Pl.n _ AU\lre<l 

Op.,ra tina Plan tor Op., r atina I .... 1983-8_," d.t.d S.pt .. b.r 1918 . 

2 . "o.talltcl Op.,r,UI\& Pl.n tor Col_bh RiT." T .... t)' Stor&&e _ 1 

AUCU.t 198) tbroUCb )1 J\l1r 198'," dat.d S.pt .. b.r 198). 

3. "ColWlbh Rb ... T .... tr FloQd Cont.rol Ope .. auna; Plan," dat.ed Octobe .. 

1972. 

Conaiatent .. ith all O.tailed 

iOlltall.tion ot g ...... tion at Kia. , 

Planll p ... p.red 11100. tile 

D.taU.d Ope ... ting Pl.n .. as 

d .. !p.d to .ohie.e opU.... po ... r g.ne ... Uon .t.-.it. in Canada and. 

dovn.tr ... 111 Canad. •• nd the UDiUd St..tes , 1n IlOQord.no ... ith par"raph 7 

o r .l.Ill\II A ot the T .... tr . !be 1983-8_ baured. Operatine Phn pr.p.red. 111 

1918 , .... uM<! .. th. b .. t. tor th. prepar.tloo ot the 1983-U Detailed. 

Oper,UI\& Plan. 

The Canadian Knt1tl ... nt tn d.o .. nat.... po .. e .. benerit. trot Dunc.n, 

Arro .. and Kio. tor tile 1983-8' opar.t11l6 y .... h.d been p\lroh ... d 1n 196_ by 

tile Cn1 ... b1. St.o .. ag. Pov.r £Iobang •. III .QoordaM' .. ith the Canadian 

Klltitl ... nt I!IQhana. Asr .... nt d.ted. 13 '~at 196_, the O.S. Elltity 

d.U .... ed. ... pa01t)' and .nere to the CSPE participanta. 

11 



T~ a.ner.t.1on .t do .. llatra. project. 1n the United St.atu , dttUnred 

"nr;loo,. t~ Canadian ant1U._nt 1I:><"II.q • .la .... _nt .. .. 1195 -"'''aa. _a .... tU 

.t r.tes lOp to 1,126 • ...,.tta, fro. I 'uauat 1983 throll8h 31 KaJ'oh 19811, 

.l1l:I 1168 _ ... u.s. 
19B_ thro"Sb 31 

Northwest load ... 

ill CSPS po .. e,. .... " .. d to _et Pao1(10 

T~ ooo,.dlnated ,.euI"Vol,. syat ...... fu.n on I 'q" .. t 198) and. arte,. 

be1118 d ..... n dovo dW-ll18 tile 1983- 8' ope ... t1na ,I..,., ..... qain f"ll on 31 

July 19811. Tile follovlna tabl. 01>0 .. .. the ot_tu .. of ttle ene,.BY atond in - oo"nU ... tod ",at_ h bU1i.ooo or IrUo .. u.t.-I>o" r o .. ". .'" " .... 011 

IIOnt.tr. oo_""ed to rule o",.vea dW'1na ttl. 198)-8' opa .. ·t.1na ,e.,.: 

..... !lyl. CPue 'oW,! D1tt.uooe 

'lI6"st 1983 " .. '5.7 -M 
Sept_ber __ .3 '3.7 _0 . 6 

Oototl ... '1.8 " .. _1.0 

IICI'I_be,. 38.0 39.3 L' 
o.o_be .. 33.2 "., ... , 
JM"."y 198_ 19.9.lf 28 . 8 .. , 
r'b"",'" 1 •• 2 1I 23.0 8 .8 

.... '" 15.2 jJ 20 .7 5.5 

' .. U 15.8 jJ 20.2 ••• ..., 27 . 7 jJ 2'.1 - 3.6 ZI 
,~ 38 . 9 1I 39 .8 0.' 
'''' "., '5.8 ... , 
Notea: 

1I fI"la o ........ s .. Ire love .. eel d\lll to vol.... rllnorf forecuto shown 1n 

tatlla 1. 

l/ OPl ... ~lon t>elov rul. oW'Yoa "0'" t_PO""'UJ ... qllired to _.t 

lnotreaa nowo r or jll,+,onU. nah ollwla ... tion. 
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The tir-at. quartile or BPA ' a induatrlal 10&4 WiUI ael'"i'ed with d1r'6(1t. 

nan.n ... sarTioe t.he entlre ,.ear eIoept. during tb& period l_U 1I0¥l!IIIber when 

88rvioe wu provided b1 pro"hional drart or reservoira. The rollowing 

table allows BPA DOl11'"inI and "u!"plus rt.... "'lea in lIegawatt.-houra to 

northweat and aOllthw85t IItllit1ea dllring the 1983-8_ operatin& year. 

Period IQ Nortnwest Ut l l l tle3 10 Sputbwe3t Ut.lllt i .. a 

Ngn.Ura Surglus n!]!l NggUrp, Surglu3 Elrp, 

Aupat 1983 559 , 623 1, 851 , 552 66 , 196 

Sept_ber _'9 , 853 85,315 192,000 

Ootober 18 , 902 , 38_ , 600 

NOYeilber 11 , 336 919,033 210,779 

Deo_ber 35_ , 789 175 , 680 1, 112,616 136,233 

January 198~ 133,229 13,200 1,8_0 , 416 53,08 1 

FebrWlry 92 , 669 2,~25 , 105 112 , _73 

~" 2II. , 11~ 2 , 605,3'3 15~,682 

April 516 , 151 2 , 521 , 1\9 12 ,000 

'" 1 ,015,299 2 ,162,_'7 36 , 000 
,"M 876,641 2 , 420,7'9 72,000 

July !i!!l; , 11111 1,3i!I,UZ 'OO . OQQ 

TOTU " , 798 , 501 189,880 19 , 925 , 251 1,890.0_" 

flgod Cgntrol 

The COIUDhh rese...,oir ayats including Treaty projeota in Canada beg.n 

operating ror nood control on 19 April 1984 be eau"" the now in the lower 

ColWlbia River was a.bove tha 1 April eoapuhd iflitial eont.rolled (low Qr 

305 , 000 era and the r0r80lLllta indicated tha.t tile unregulated now would be 

al)o"e 450 ,000 era in approIi .. t.ely 20 daya . Arrow outrlow waa held near 

5 ,000 eft! untll the end Dr April although the rlood cont1"Ql 
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"'Quuta ap.oitad • rata..,. ot 20 ,000 or. . tile dltt.r-.IIO. in tb." tllO 

tlowa r-.pr-.MII~. v.ur a~or-.d ill 1I0Il--Tr-aat,. atorq. aJNI" •• ncI vaa dona b7 

.... ~lIal OO IlMlit. D\lDClan outflow v u r"'lI,..d til .ini_ outflow o t 100 o r. 

011 9 ipr-11 t o r-adll"a Ula intlov t.o kootenay l.aka and. t o rat111 t be DlllIOon 

Tile r-u.M'oir- ayat • .-ain.d Oll nood oo ntl"Ol and r-.l • ..,.a 

" .,.. aolledliled Oil. • d.117 buh thl"OlI&h " JIIly. Th. dhollar-au Nlquqted 

t or noOli oontl"Ol aDd r-.tll1 PW'POMS tl"O. 8 J\UIe ttr.l"Ouah " Jul,. 198' tor 

Mio. , 'rrow and Dllnolan v.... 10,000 ot s, 15 ,000 e ta and. 100 o ra 

... ,pao tinl,.. 

1100d oontrol dW'iq ttr.. a ... ifl.& r-Ullort v" pl"O.,lded by the oor-aal 

rarUI opar.tUln o r LlIe T .... ty r.lMl"'I'Olra alld OLller- atorq. r-.MM'Oln In 

Ul. Colabi. Ilnr Buin. 1be IID.I"aplated peal< at Tbe Dallas V0ll1d h ..... 

baan 628 ,000 cta on 23 JIIDII 198a and it II .. oontl"Olled to a lMlIi.wa or 

315 ,000 or. at Bon .... dll. vhieb ooeW'r-ad on an.r-a! ooeuiollS . Tbe peale 

illtlOll to Lov.r- Granlte " .. 2" , 800 ors on 31 Hay; thla ia tha higbaat 

inn"" to the proJaot 11rr.a. it baa ... oper.Uo .... l In Apr11 1975. TIM peale 

tlo" Into the John Day Proj.ot v .. -'-6,600 ors on 31 Hay but stOr-II8& at 

Lb.!a proJao t peMlitted tba nOlI at Sonnevill. to ba controllad to )15 ,000 

ofa u dll1Cuaaod .arll.r-. Ttr.. obM ..... d pea" stqa at 'aIlOOIl.,.r-, lIa&hlnatoli 

" .. \3.1 rt and tile IInr.pbt.., at&&a vould tr.av. be.n 22 . 5 tt , " h .... ..., 

tlooclatq. 1& 16.0 tt. Til. peak dally tlOil at Tile Dallas dllr ina tlla 

opanUII& y.ar v .. 316 ,000 or. on 21 Jun. 198_. TM obs' ...,ad and 

II_plated II1'dl"Ograplla tor- 1 Jill,. 1983 througll 31 JlIly 198' at TIIa Dallas 

a r a alLovn vitll a a_ry IlydI"OVI$I1I on cllart. 12 tor ooaparloon vltn 

lIistorical tlovs. Cha r-t 13 sbOlls th. att.c t ot Mioa , Arroll, Duncan and 

1.1bby r.aulatioDS on u.. n"" at TIMI o.ll.s. 

ClI&rt ,. doOllMlIU til .... laU.,. t111111& ot Arrov and Grand COIIl •• 

dur1ac taa prloo1pal ti11111& per-iocl, and ooapar n the coordinated 

r .gulation ot t il. t"o r83&1'"I01ra to pidaUnu 1n tba Flood Control 

Opar at1na Plan. 

" 



"'''''''' "''' Poreeaat Probable 
DoIte • I Apr -
bt of 31 Autl 

January 2 . 0 

February 2.0 

Kueh 2.0 

4 prH 1.9 

June 2.0 

Actual 1.9 

~ow 

"''' Probable 
I Apr -
31 Aug 

22. J 

23.4 

22. 6 

23.1 

22 . 8 

23. I 

20. 6 

Table 1 
Unregulated Runoff Volume Forecasts 

Millions ot Acre· Feet 
1984 

~CA 

"''' Probable 
I Apr -
31 Aug 

11 • 0 

11.4 

11 . 0 

10 . 9 

10.7 

10.1 

10.0 

LIBBY 

"'" Probable 
1 Apr -
31 Aug 

••• 
5. 1 

5.' 

5. 0 

5. , 

5. 5 

5 . , 

UHItEGULA'lI!!:D RUNOFF 
COLUMBIA RIVER AT 
ll!! DALLES , OREGON 

"'" Probable 
1 Apr . 
31 .lui 

91.2 

80. 1 

75 . 1 

75. 6 

80 . 6 

87 . 6 

92 . 7 

NOTE: These data vere uaed 1n aetusl operations. Subsequent re visions have been 
.. de in soae esses . 
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Table 2 
95 Percent Confidence Forecast and 
Variable Energy Content Curve 
Mica 1984 
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Table 3 
95 Percent Confidence Forecast and 

Variable Energy Content Curve 
Arrow 1984 
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Table 4 
95 Percent Confidence Foreca.t .nd 
Varllble Energy Content Curve 
Duncan 1984 
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Table 8 
Compulallon of Initial Controlled Flow 
Cotumbta River at The oall .. 
1 May 1984 
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Chart 1 
Seasonal Precipitation 
Columbia River Basin 

October 1983 - March 1984 
Percent of 1963-1977 Average 
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Chart 2 
Winter Season 

Temperature and PrecipItation Indexes 1983-84 
Columbia River Basin above The Dalles 
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Chart 3 
Snowmelt Season 

Temperature and Precipitation Indexes 1983-84 
Columbia River Basin above The Dalles 
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Chart 4 
Snowmelt Season 

Temperature and Precipitation Indexes 1983-84 
Columbia River Basin In Canada 
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Chart 5 
Regulation of Mica 

1 Ju11983 - 31 Ju11984 
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Chart 6 
Regulation of Arrow 
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Regulation of Duncan 
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Chart 8 
Regulation of Libby 

1 Ju11983 - 31 Ju11984 
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Chart 9 
Regulation of Kootenay Lake 

1 July 83 - 31 July 84 
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Chart 11 
Regulation of Grand Coulee 

1 Ju11983 - 31 Ju11984 
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NOTES: 

7. PERIOD OF RECORD FOR SUMMARY: 7878 - 7965. 

Chart 12 
Columbia River at The Dalles 

1 Ju11983 - 31 Ju11984 
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3. PLOTTEO POINTS ARE THE MAXIMUM DAIL Y 
DISCHARGE FOR THE WATER YEAR. 
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