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I1PrROn:x?IO>I 

The Colucrbla T=eaty 

The Colu:r,blll River T'l;.,sty wa~ siDled ,m 11' J:\mUl~y 1951, Ilrovidi1l3 

ro~ Canada to COI'JlltruCI.. ~s st [lu..'lcan, Arraw a:lli Micn \11th 15,500, 000 

acre-feet of Ilto!"8ge lind to operate thll s tc r s.;e in II.CCol'dance '.lith plane 

of C!'ertltion desIgned to produce po1:e~ and flood control benetits in 

accordnnce ',,1t11 principle s set torth in the Treaty , Cena(la would r ileel.ve 

p8.llI!Cnte fro", the United States in resilect ot flood COntrol provided in 

t~t count:-y and IIl so be e"titled. t o O:lc-h9.lf of the !O·.";\8 tl~&l:I poYer 

bnnef'1U . 

In t he ""ried 1961 tc 1964 , neGotiati~a t ook place bet~e" represent­

atives ot Cana.d.!;, t.ne l/1'Iited S1;.I>.tes and Br itish Colu:-..bia resul.ting in en 

Exeb.'lnge of j,oU!& 6lted 22 .!anua!), 19G~ '.Ihich includer! Q ?:t'Otoeol "'bieh 

clnr ffie.o. the Colw:bla rliV'!!r T~aty 2:'1';' sn e!!re~~:ot 'oct·"e,,'! CIo.nads a:ld. 

the United States that Cem.<:!a voulC ,ell i:l '!.to U:lited Statu ita ""tit1e:<ent 

t o dOlmstre= power benefits tor 30 yean Il::«ler ce r Ul.in te ."..s . 

FollO',lins t'urtiler negotiation, the Call1u!ien E:l.t1tler.ent PUrchase 

Agree;:arlt ""'5 cO:lcludat on 13 A\Je-ust 1;64 bet'.let" Colur...h!a Stora8e Po'.Ier 

Exchang-!l (CS?£), II. "on_prott t. eor.,oratto:l. ')t'g&<lized ll."1der the 1In{!; ot t.."Ie 

StIlte or Washioston and Briti sh Col=bla Hydro 8:l.t! Po1ter Authority, a 

corporation incorporated \l:lder the la .. , ot the ?rovin=c ot Br!tish COlu:ob1& . 

The Agrecmcrlt provi<!"~ t.h!!.t. t he AUthority have £ach of tunc"n, /l:('ro·.1 

."d Mica ltoraQ!s rully operative for iXT"cr lJUl'P;:lses by 1 :'"ril 1958, 

1 April 1969 nod 1 April 191'3 r eapectlvely and tr~ t. it sell t o CSPE for a 

period of 30 years fro!:> t~.e !'oreGoi~ :l.at~s t,te Ca..""d,icon £ntttlc::>ent to 

"/"-' ,', .' .. " .. • .,. , , 



. '." 

"'O>tDstrt:aJ:I po.;t:r benefita resulUns i'r;", o~!"St1o:l of ~ch storase 

pr"~ect i n aeeorJance ~· lt.h t:~e Tre~.tr; 1n r",,,urn for .... hi.:I, CSPE arran"e'" 

payc;ent !.o Cana"' .. o:l 16 Sept...ill>er 1515!-. su.." of $253 .9 re111ion in U. S . 

""'do . 
Instrurr~n t s of ratification covering the Co1u.~bie River Tresty end 

Proto<:Ql "ere exch&nged b"J ca""da en<! ',be lIn!.ted States on 16 Sap te:aber 1961:- , 

The ColllI:J.bla Ri~r Treaty Entities 

I n QCCQl~anC~ vl~~ Articl e Xrv(l) of t he C01~bia River Treaty, t he 

go....e=nt.s of C .. nad>! and tee United S~a~5 of ADerlca each designated 

II.Il entlt.y empo .. ·ered encl. charged vith ~~ dut:.' to f ornuJ.tlte and carl")' out the 

opert-tins RrrtUl3ell":ents necenssr ... to i,,;ol.eneo:t the Treaty . Cr~!r- ln_Council 

P. C. 1964-1407, deted ~ Se~t(~ber 1?5l de&l~eted che Britllh Col~ble r~-o 

l!.:Id Po·;e. t.uttoO.ity ~.s t1:e Canedian E",-.lty; E:,ecutive Crd"r ;<0 . Ul77 dll t ed 

16 Se;ote~er ISIS!; destznated the Al..::ll.'l~ltrat"r of the i!o::l..'1cvilie ?o-.... r 

AWrd:listl"a t ion, !lI!parbnent of the Intel·lor, lI!"!d the Divis ion Engi neer , 

!iort.h Pacific DiviSion, COrps Of Engineers , &!l)tlrt.:nent of the A:r:;.y , as 

the Unit..ad Stat..a& i:o.tity, " lUI t~ .. d.t:.:.nlatrator to I",rve Il.S t'h=.irma..'"I , 

~ IU1IOeS of the !:er.;oe1"S of the -:;"0 U!tittel and their chi e f 

r epI"eaellhtives are sho'.r.l 111 Ap~~ix A. '!be po<lers e.n:l. dutiea of the 

enti t.J.e~ are d.esllrlbed in the Treo.ty Il.:ld relo.ted <I.ocuu:ellt s and Article 

xrv(4) provides thlt ea"sda ",,<1 t~" Ih!ted States of lu:!erlca roy by an 

exchsnge of notes er.;povcr 01· cbarB'" th", Entltle5 , .. ith tiny o t her J:tB t ter 

e"'"-1no: '~ ithin the ~eo?" of the Tre~ty, In addiUon, the r e6pectiv(l 

E:!tities have set out lOOn! ~!,eci1'ic .. ll~' th,tir p"..;en and duties 1n 

., , ¢."C1 l~~n '.S "';:It 1,t1 ... 0. ;:,¥.3,,(l;l~ i "o!li t~ss . c.!" • th.. lj!l1 tI.l:"- States Ell';! ty" 5... ... ted . 
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16 October 1964 and "R"sporu:lbllitics or the Ce.nadhn Entity" ~ted 

Th!s ~pOrt de9cribec ~he joint actioos of the Canadian end Unl t ed 

States Entities up to 30 ~pteQber 1957 1n <11schorgin$ their responsibility 

t or forwulot lng a~ carrying out operating arrangements necessary to 

l"'pl .. "",,,t the Columbia River Trea t y . 

O.'lGAUlZATIOii IJlD VZE:rlliCS 

Since the Tr",aty \/all ratified in Septecl)er 1964. the canadian and 

United States Entities have consulted conti nuously thro~h correl~ndenel! 

and nU1lII!!rous Intot'll"!.l r.:eetinga of Endty rep~l~ntatives . Regular 

r.zet1n.!:~ of the ~tit1es a~ held DOnoally once each quarter; meetlnga of 

Entity representatives arC! held a8 reo:oulred . Up to 30 Septemlter 1967 

.. t ives . 

Actions required in Cana~a as a resul t of Enttty agreement are 

1mpl~nted by tbe ClI.""dlan Dl.tity throuah B. C. lIydro at>d Pover Authorit y , 

settOo.,,; re<;.llired in the United States are i.mpl':nented by the United States 

Enti ty through Bonneville Power A<!.ministret1ol'l, DePllrt:nent of the Interior, 

or th-~uah the U. S . Corps of EnglnecrB , Dep~r~nt of t he A~ . 

In ~::"rch 191>5, International Task PorceG ..... re cstllbl1she<l lind. asdgned 

to the follo~1ng 8reaS or action : 

IIyd~teorologleal Sy$tcc 
Dilche.r .. e Capacities of Iruna 
InttJal F11ling of Reservoirs 
PoYer Cperat1ne Pla..,s 
FlooC Cont rol Op~ratlng Pl~n~ 
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repl'esented by thea ere 11su-d in Appendix B. InstructIons of the Unit.o!!d 

StaUlS :.:.""t1ty to ea ch United Stat"s Section of C!lcfl Te.~l!. !'ore", dated 

9 ;.:arch 1955 and s1D.1lar instructio!ls of t he Conlldia'l F.nttty to Canadian 

Sectlo.'IS dated '{ .... y 1965 defined the ICO;;we of the Irorl!. to be undertl!:l<en . 

The five Task Fo~",a d1~cW pnd COOr<llnnted s'tUdies in their. five are~a 

"ith the ~>Jpport of the s tutfs of S . C. Ilydro and PO"er Authority, 

Bo:lneville Power l~ntetrat1on and tbe U. S . Corps of Engln""Mi, North 

R3c:lfic: DiviSion . 

AI!. the studies pro~s.cd, the ~t1t1e8 rece1ved Tasi< Force reports 

un!! reeo=endo.tiona on operating procedures, t ac1l1tle1 am\ othel' ellt.te:-s 

esscnttal to CollL-,.bla River Treaty il:lple::e"tat.1on . Aft.er revtev, (onPl 

agreeroent on v .. r i o\lB l"'!Xlr t!ln~ i t.e "u; yas ""a ched by the Entitien . A"pe!ldlx 

C 111u; the orfiei,l lI~reellle:ltl; reached and record"d u? to 30 Septeu:.er 1957 . 

COl;sTRUC'l'IO:l OF THE: TRo:l\T'f STORAGE ?ilC~C'I'S 

Coordination of construc t ion plans , etc . 

Under the ter-..s of the Colu:bia River Treaty, the t\lO entitles 

are responsible for tbe cm:.rdlnatlon of' p1ans and e '(cilanse of infor .. ,.1;1 01\ 

r elating to facilities to 00 used in producing aM obtto1nin,s the benefits 

eonter.:ple.ted by t he Treaty . Under an Exchan&e of !;otes bet""en can"dlI 

and the United States dated 16 Septe~~er 196~ , the Canadian Entity 1~ 

required to provide current reporta to the United States Enti t y of t he 

proaress of construction of the Trenty storageB . In addition, the Eo titiu 

arraneed for J.!r . IXl!l Love, Chief, COnstruction Division, Nort..'l i'o.citic 

D1\'1$ 100, U. S . Corp' of Ens:lneers, t o meet fro", Urne-to-t i r .... "all 

... . .... , .. . .. .. . .. . " '"" .. 
,.;r . J . P . ot.t.esen, Col~ln Co,,~truct1on l·'.an."<ger, iI . C. l'.ydro and rever 

Authority, to dlsc~. eo~truetlon pr03rcss . 
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Col~~biH COnstruct1on Progress RepOrts covering tne ~eriod fro~ 

ltart ot construction up to 30 Septe~ber 1961 ~ere issued quarterly, 

e.nd copies "ere provided by the ean"d1n Entity to the Uni ted States 

Entity e.nd. the Pe=nent F_"lI>lnccring Board: 

In addition, copie!l of co:'!.th1y coru;tructioo prosresa charts vere sup;ll1ed 

to the United SUlt"e, Entity end the Permanent Engineerlna Boord. 

Startina />!:1rch 1966, t..'te Unlt:ed States Entity provided the ee.""dlan 

Entity and the Pen.e.nent Engineering Boord \11th quarterly r epOrt!; by the 

Division !:uglncer, North Fae1!1e Dhldon, Corps of Engineers , U.S . Ar.:r;t. 

On progren of construction ot the Libb)' fa ... proJect . 

Detailed construction r eports, Includi~~ diagracs and photogrephs 

vere contained In the quarterly re"orta d!!scrlbed above . For the 

put'PQses of this report, a 'Jrl .. r account or CQrlsk,,::tion prO(!reu of 

))..mean, Arro-., Illc!!. lind Lloby projects foll?>fB. 

tunc!!.n Construetio;,. Progress 

ilork at the !).mean e1t.e $tar~ in 1Il1d-llOftClher 196~ and by the end 

of April 1965 strippi ng of the f oundation srea for t he earth-doC! ~~B 

eonplcte . The work :roree 1n April 1:;65 ~."." 336 II'.Cn, rlli118 by JWle 1966 

to a peak of ~72 . 

D.lncan River .. .,.s diverted throo.!Sh the oUUet tunnels on 7 V.srch 1966 

and the earth-cl.a:n ""3 over 60 per cent coop1eto! by Je.r\uary 1966 · it· 

April 1967, the mI.!" "./:IS ne:!.r!.,.. c""'pletlon and regulation of river dhcharlle 

bOB"" on 29 A;>ril 1967 .... hen the regu!at1n3 gates ""'re closed and the 

controlled fill1ng proern:: st.:I.rted . PHUng continu!"d during !-lay, June Htld 

. .. . . ..... ,., .. " .......... , ......... . . 

--
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July with brief pauGe~ at elevatlon~ 1803 f t ., 1960 ft " and 1870 ft . 

fUll GU!lply level of 1.8;:12 ft. >.'as ruched on 25 July 191>7 . Foun~tion 

1nstrumenh itldicated that the dam reacted sst1~fac:.torlly dUrillB the 

fi lling: period and. the project vall declared Opel-a t iV! wit.h effect 1':'Om 

3l July 1967 . This date ...as O'.rer 2 yea~ ,;>::-J.OI' to the latest e-=-pletion 

date speclf"ied by the Colll.l:1~h River Tresty Bnd eight J..ont.bs priol' to 

t he eo=.pletitr.l ute apeeU1cd by the Canadian Entitlement Purchase Agreement.. 

The posalb111ty or early operation of Duncan had been toreseen by the 

Enti"ie& froM 1965 onY8rds and provision vas made t or a Special Operating 

Program for the proje<:t, t. ... c deter.ninatl<m of do.n,trean. poIo/er hem-tita 

and th~ delivery to B. C. Hydro of an &(s;:-eed Canadian SMre of' the poI(cr 

benerits. Del.alls ot the"" ruttel'S are reported in the saction on PO'o'cr 

O?entine Plsru; . 

Arl"OV ConlIt!"l1cUon ?rog:-esa 

Construction of the Arrov ProJect. .tarted in JI.e.rch 1')65 .. Ith a 

'o'Ork kree or 319 . Twelve noonths later the eoneTdaOl he.d been co:npleted 

and devatcrtng of the di!;<:harge 'JOTks e!"-eft bad begun . Earth and rock 

e xcavation vi t.hin the eofferdalll proceeded f ro!ll July 1965 to J"nUlI7 1967 . 

The concrete ~ortlon of tlm dom " as s t.ilr t cd in Bo rch 1956 and the 

bulkheads, discharge ~-orka and navigation 1oet. were e~leted by AUu-u£t 

1967, lcavins orlly the Tollway" 1n the Ilulceways and t he cont rol. building 

to be cOI:'t;lle~d. 

Construction ot the cartn-dan be~an in August 1966 vith rIll. ~~ter1al 

placed di r e ctly fron bargel In the rh"er channel.. PlaceMent of dry fill 

. lind r lp-np , 6tarted in J anuary 1967 Sill'. .till· COr" in J\L~C 1967 . . !!,~., , " . , •• • . 
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U?$treD~ cOffcrda .. ~'U.6 b~ach"ol. late in Sel'tc:.!ler and r ,,;:;oval of t.he 

COfferdam ~s under vay . 

The ~'orlt fon::e Im:reaa"d t rolll 319 in Apr il 1965 to a ~ak or 1607 

1n April 1967 and then fe~ to 85~ at. the end of Sept" .. ber 1967. 

In vie'" of tht: likelihood of early eo:r.pletion of the Azrov project, 

the EnUtiU carried out atudicll and dlscusslo:l. con~pls.tlne: partial 

storaee o;>£ratio'l 4urin6 1968 \11th a tentative o1B.te for <:OI:Ip1et100 by 

15 Deee"'~r 1969 . Late In. ScpteDlber 1967, the C«aad1an Entity cotlt'irmed 

the above date and arransementa f or the oeceuary o.,eratin& plans lind 

dete~inatlon of the can~~an sha~ of dQWn5tre~ pO"sr benefits vere 

in hand. 

~~ea Construction ?repress 

Work at the: site of the l·Uea Project in 1964 It:!.d early 1965 con6ieted 

of prellmill&ry "l~rlna and prepou"atton Qf 'the W"":l$l te are.. Const;ructie:t 

of' Ntce Vtllllge stll.rtell 10 l'.ay and the contract tor the dlver&ion b,l.=e18 

vas a;,arCed in July 1965. By October 1965 , excavation at. t.u:lnel ounet~ 

was "ell advanced and an aCCeSa aOUt. under conatruction vitll • total. 

york force or 920 . 

By Jan\la ry 1967, the e):C~vation of tl>e diverGion tunneu bad been 

comple ted and by the end or September nearly all concrete in the t~els 

had been puced . 

The contrect for Mica Dam w.a Ill13rded on 6 Septe::ber 1967 to e 

conaorti~ of f ive f irms headed by Guy F. At kinson Co. of San Franciaco. 

D);ke cCZlstruction \."3a started at that time end. it ..... a plann~ to divert the 

after uai<:h the con&truet!on ot the min d.!l::I _uld begin in the dry area ot 

the riverbed . 

.. . .. 
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LtblTJ Const~ction Pro&r~sl 

Dy formo.l notice on 31 January 1966, the United S~te8 Co""rnnent 

inro~~ the Canadian Gove~ent of it, intentton to exerci se the optton 

pro-rided by the Tnl!.ty to i nitiate cOI:Istructlon of the Libby tam on 

Kootennl River, gOl\t$.na . The ft rs t construction contracts "er~ ,warded 

on 19 AprU 1965 11m!. fint eonstruct lo:l vorl: vas cO!ID!!!l.c"d by the contractor 

On ~ M!I)' 1966 . 

By ();to\)er 1966, a \tOrk raree of 62a ~'8.~ eJ:Iployed a t the Eite, mostly 

on r oad snd raHroad reloe:o.tlon vo:-k. 

Bids for the c(lns truetion of the <ia.m and & short a,""tion 01' the 

~~otll.!1a SU;t.e Righllay 37 reloc:atlon ...-ere opened 8:lIi the eontraet avarded 

on 10 !'Arch 1957 . By the . end of Sepwt:be::- 1967, ell cons t n>ctiO:l 1 tee 

Wcrt! generally 0:1 schedule, the da", being nbOv.t nine per cent complltted. 

HYlR()j.:E'I'BOiI!.IUXilCAL SrsTEll 

Annex A of the Col~b18 River Treaty directs the Entittel to est&blish 

and o,ere:te .. hydroceeeoroloC;l cal ~ystalll, ioeludill6 InO\l eOl.lIlleS, prec1p. 

ltatioa stations and streaa!l~. gauges, ror use in establishinZ data for 

detailed ,rosra~~ing o~ flood control and power operetions. Since Ar.nex A 

al"o direct.l th"t h,ydroceteorological intor.r.atlon 15 to be urie e.va.lle.b1e 

to the ~ti t ies in both eoun'i:rlea for i=ediat e and eontinull18 use 1n 

1'1004 eont rol 80d paver operat1olUl , a eOQ:nmk .. tloo syste!ll is .. Iso part 

of the C01umbh. River Treaty Hydroaeteoro1ogical SYlteor. . It is apee~ned in 

the Tre.sty that the Syst.e l:! has to be t1utl,lll.lly a.e;nedby the Entities in 

consultation vith the PeIUnent !::lglneerlr.g IJo.o.rd . 

An Int.ernatio~l Ta~k Force ~as Bet up in Varch 1965 to report to 

the Entities "nd l"i!co;:cend additions to eldsting f'acUities required to 

I 

I 
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i&ugC$ ~ ensure Burflele~t overl~p of reco~s for coed eorrelltion ~tveen 

Up to Sep~e~'ber 1967, 21 rese:'Voi!" and Btreacllov sauget had been 

asre,,;1 upon, ot Vhinb II vere .. :<i.till:;, 5 ... ·cre exi&tins but Te~uire~ 

l~rove~:'It lUI.! 5 Ver<! at '"'''' 
(1) 

10<:., tic,,, . 

installations and execute i~?rove~~:'Its. The .ork ~a& proceeded &ccord1~ 

agreed upOn by the ~tlt1e~ vill ~e 1n operatiOn by the &~r of 1158 

except f or lb." }t1C(l reservoir eeuc;e . 

enov courses 1n t:~!.' Col.lrllbla :Iive:-

tvg :'lev snow .. cur&es 1n tbe tun~8n 

SnOV cO\'lrl;eS lit. elevaUons va:ryina: f ro."! 5850 f eet to 6500 feet \le re 

establlahed by the &U=>I!T or 19€6 "nd l;'Iovpack measUH:.ents "re 'b<el.!l$ 

obtained each '''inter . 

Entity througb the agency or 5. C. "11":"r Re50UnleS Service =4 B. C. Hydro 

and Pover Aut hority. 

In JUly 1957, the In~rnat1onel Task :'oree 6ub::tittad a reeoll!::,.,n~tlon 

OIl anQ\l course requir~Mnts tor the Ko~te!lBy River Basin in both COV!It.rleS 

and thi~ has been IIgreed upon . It i& ple.nned to proceed in the su..",..~r of 

(1) Scc Appenti:.r. C, Item 3 
(2) See Appendix C, Item 5 
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1968 vith eGt.abl1ch!."ent Of the 5110'-' eO\l.l'aC5 r~eo"".cn~cd . 

In Sept~b:r 1967 , the TasZ ~ore~ av~itte~ a ree~,,=ndatlo~ on 

Het~N10&ie .. 1 &bt1ons vhieh 1s u..,d,,::- study by the t:ntiUes an"- t he 

Perm,.ent Enslneerin;;; Soard . 

In 1967 , the Entities and t he ~,.,...anent Ens1n~el'ing Boor<! agr eed On 

.. defInition of the Col~~le RIv"r Tre.ty Bydro~teoro1oaieal System vhieb 

'cts out an asreed frau of refereec .. ::or planning pv:po~es. Ttle definition 

.. lso set& out t 3e nature and extent 0:: the respon61b111t1ea of the Enti t le6 

for ..aintenance of the Syst=, 

Early in 1967 , t be Entities agree'; on 11'11 tid arransc:oe:'lta t or 

hydro~eteorolo61c"1 r~portl~ in ant1c!~stlon ot the S~ecl~l Operating 

Progri!.n tor t\mCUI cOl:.ins into e::te~t ~n /-:ay 1957 . In CanedA, eight 

s .. read'lo". p,-,-S"s, t'JO ntcr·le\'el sal'se", five ;:;eteo:,,,loGieal statio:!s 

and t·"o ano ... COIl.:',ca . ere inclv.:e<! in ':ohe list o t re:;>ortin:; st.e.tim .. , 

In the Unito' State~ the existing re~ort1ng net.or~ ~a5 1n opc::-a t lon , 

Our11'l5 the flood contr Ol seasO'l, lnfo=tion fro", the stresmi'lov 

an6. \lSter.level &Bua"s an' fro.. the r.:eUorolOsiclIl Itlltiona in C!.ne.dl '.-as 

transm1t~d .ally by telc typ~ or telephone to the R1ver Forec"st Centre 

It Portlend, ~Gon , 

PROJECT DISCI'..:JIOE CAPACITIES 

Annex A c t the Col~~ 1a River Treaty 6.1r8et5 that the Enti t ies shall 

agree that sut ticient dj,&"hlrse eapec!:';y ill prov1e.ed at each da..,. t.o .. tro~ 

the dU1re<! regu.1lt!on tor po ... er and flood control throush outlet vo.ks Ind. 

turbine lnstal13t1ons , 
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The disc""r ... e cep!!.c!.ty is t o be cvalu.:.~cd on the bas!,; of fUll use of 

capacity of th~ turhin~ installation a":; the tLne of CO"".lenCC!DCn .. of the 

operation of ato:-"g" =d.er the Treaty. 

1m lnt.ernation:o.l Tnsk Force ues ut up in I'srch 1955 to r eport to 

tile Entities on tile d 1scha:ree capllc1t~!S pro':i':'~d by t he project dee1sns 

ot Duncan, Arceo.' and 1·:.1ca da;r.s . 'l'he '!~sk Force initillted studies of' the 

oyer t.h~ rOo""" ct r<':5ervo~r o;lerati~ levelS . 

periods for eec:" reservoir u.~er V!O:.-ious 1!lflo\l cO:J:lit ~ons, 

1ncludin~ ~xi~ f l oods of record. 

3. Project ~rfo~nce under h1~torical critical conditione 

lI",d essu::ted ol>"rat~'1g ple!:s. 

De~iled di~c!!2rgE capacity repcrts by the canadi nn En t ity prepared 

in consulUl t iO<'! ·.;i th the lliI1ted Stet es Entity "er e cO::tpleteil. tor Duncan 

in Janua ry 1965 and for Arro-.I 1n August 1965 . A supp1"",eoUl nport 

for Duncan discharge capacity ""s cOlll?leted io Earch 1966. Fo'~tll .. gr~el:'.eot 

b et'.ee:l the Eotiti~s on the discha r ge ~a.i>!!.c!ty of Dmca;l mtS recorded in 

'.:Oy 1965(U<i l.:""y 1966(KAd on t he discharge ca!,ac1ty of Arrov in October 1965 ~3 ) 

(1) 

III 
See ;.!,),>e;l<!b C, Item 1 
See .Appendix C, Item 4 
See AppendiA C, Ite", 2 

I 
I 

I 
I 
I 
I 
I 
I 
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rollO\.-ing hydraulic ",odd '\.estG , atuM,,! et :·11clI d.l~e h:l!" .. e 

capacity started in October 1966 II~~ 1\ re~ort to th~ E~ttt!e& ~~s 

nearing C0:'1pletiO:l in 5c.,t='''''' 19$1 . 

Wl'1'IAf. FlLLI:::; PRCG:w.:s 

It 18 =\iu.1red Uo"ldllr t"-e Exe!:aTl<ll! at !-lotes dated 16 5"pte.'!:'~e r 196~ 

Ulllt 1.5 soon 8" practicable after ~to:rt o! const.ruetion of each Treaty 

projec t, th<.' e"tit1e$ shan lI;;re~ uj)O:I a proe,'am for rtlling the storese 

provided by tce praJe"': . 

All !nt;ernat1on&l, TEsk Fore" ~'ll •• et up in l<ar<:h 1955 to .... k<! the 

balie studies n~eesllarl to establish criteria t or the 1nitilll filling 

p.-oar<lll\ to:r each of tl:e Canadillil stOr.la:e reser,o!r~ snd to develop the 

o?l!~3.til1g !lroel!dUreB for these proa::;-a:u . Of the t.'lree reser/oil's , '·:lea 

vlth I tlil large volu::;e of de,,:! s ton,;;e , ,""s":I te:! ~h! :::o1n t'1ll1ng <lroble::! _ 

Mica 

The ob~~ctlve Of the 1nit1a1 filling progr~ t or Mica reservoir, 

BS eatablished by tile !t<clIar.i.e of :;Qte., 111 1 JUUion aere- feet ot U8able 

lltorage by" 1 5eptecber 1973 and 15 :d1110!l acre-feet of total. .tol'tLge by 

1 Septeu:bel' 1975 . JOint studies to d.etennine th~ probabilities ot attaining 

tail objective uneer various condltlo~5 ve~ s tarted in the fill ot l~, 

ini t ially under t..\e direction o f a eoo::-cl tt;.e.e 'oIi th ~:Iioers fron ellch country 

an'" latl!l' under the dlr1!ctlon of t..~e Tas :< Force . It bec:t:ce "vident that 

the probabi liti ell of attnining L~ fIlling objective vh!le opera tJng the 

reservoir to ~rovide o~t1n~ genarntion da~~stre&Q in the United States 

in r.ecQ!'Oi!I.c:ce '-f1th ' .. te 'I're~t:r .. -clicl :0':. te hinb . Addit!o,,-a.l studies ot 
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stud1e. ~nabl~d the Task Force to dev~lop n &et of operatin~ guideli~e& 

for F.~6t etfeetive coo~ratlve fi~~ne; ~nd finally these guidelines 

vere inco.porated Into a proZ.a~ for t he initial rUling of :,~ca n:.servoir, 

eo:.pletd in July 1967 and agreed by the Entitles In Auguat 1967~1) 

Prelir.linary papers On the initial fUlloa: of D.L'lcan vere pn.,ared in 

J'~y 1966 Ilnd in August 1967 the Entitie., ag!"ced On a filling pro~ 

based on Dmcnn be~OI!Iln3 t\llly ope!"a t !ve prior to 1 April 1968, follov!'l$ 

('l e t!"lal fi~1ne and tea'; o,;>e!"ation period. 

Controlled tUling of Dmcan started on 30 Aprtl 1967 end the reservoir 

rtached full s~ply level on 25 July 196'( and b.eca:ne f'Ully o];,eraUv" On 

31 July 1967 · 

Arro" 

Preliminary .. '(Irk on plan$ for filling ArroW' re~ervoir " ere carried 

out in I,;:"y 1966 and a prograa for iniUal filling vas de:veloped dur:!.ne; 

t ile follouing months . In AU6I's t 1967, the E:1titi es agreed On a ptOgT8ln 

for f illing the r eDerv:li r 

bec""", Cully o;><!rattve on 

prepil;red on the 

1 April 1969 ~3) 

(l) Se" Appe:ldi" C, I teu 9 
(2) See Ap.,.endlx C, Item 7 
(3) Sec :'ppeo:Ux C, I;;e" 3 

b.uts that Arrov project W'Hl 
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PlYoI!':R OPERATI!iC f'U.NS 

The C01ll.':Ibta Rive:- Treaty directs t...lJat t~ 15,500, 000 IICr<> _f'IIC t 

or ce.ns dilln Sl.OrS1,t1l is to be ope rated. in accoNaoce with P'l\ler operatt"8 

phn, to be agr"ed in I,Idvance by the Enti ties. Berore gc',erati~.g f'aci1i ties 

are installed at M!.ca or at. sites ~O\Ins t\"~u."l i n C"'r.Il ~u} the objecttve ot 

the plen. 'o'ill be t.o aehteV'!: opt.1= po~..,r gene:-aUon do~·nn."eaJll in t ho 

United States . Af'ter at-site p:lYer is dev"loped at lIi~ or a t 4cr."tlst.ream 

sites in Ca~da, the obJeotive of' ~~e plans \lill be ~.wnsed to I,IchtevlI 

opt1lT-,um [XY.rer gener1l t!:>n nt-sl tel:'1 Centlda an"- dmmstreCll ~ o Ca!U'lda and 

t he U:litfld St8.te!l . 

An In-r.e rn,.tional ~a!<. Force .1IS set up 1n ~"reh 1905 to (!evelo!' and 

rec=end gene:-:.l e r tt"r1a an"- fO:"Q for U:e o~erat1ng plans . In .dnitton, 

:fro:D operetion. 

Typical reservoir o~rat1on Itlldlu ... ere carried oo t covering the 

1974- 5 level o! develop:ent .nd 'USing the 19l'!6-1958 Matorieu s t:"e~lov 

cOmUtl Olls as specified in th!! Proto::o1 to th!! CollL."b1a R1v!r Treaty. 

DI.lrlog 1965 !nd 1967, c1raf-:;a "~re revieved and rur:end"d of 2; paper s~tt~ng 

alit princip les and procedures tor pre?&rlng ...,~·" r op~rat1n8 p1anl . This 

dOCu;:leDt ""' II agreed by the E:ltt t Ies in August 

turing 1966, the Cll.lI3dlan Entity advls~d t hat t)..Il'l.can pro~et ""Sa 

ahead of construction seh~dule and 'Jould probably be capable of o~eration 

during 1967 . Tne Pol'~r O;Iero.tine 'l'ssk For ee , in cooperat ion ",ith t ,,-e 

(1) See Appe~1x C, Item 10 
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Initial Filling Task Force, sub~ttted s Special Operating ProS~aa ro~ 

fu.'lcan ruervoir for the peri od 1 April. 196-{ thrOUSh 31 !·'arcb 1969 . 

This Prognm, d:o.ted 1 /lbrch 1967 J \/;",. approved in l:ay by en :;;xch1nge 

01' tlote~ bet:. "en Cnn:oGa and 1.1'.1" united States . 

The Duncan Spechl Operating program provided for t he dalll . t o start 

iIIlpoundina ".uter about dIe end ot April 1967 and i nclUded II trial. rUling 

arid tes t opeI'lt1on period to ensure that ""e daOl adju:;ted sattst'actorUy 

to increasing "ater pr enure and thtlt cootrol. sate' a"d other hyW'8ullc 

BtnlctW'eB per1'o=ed co,"r.kUy . 

1'he Program recognized the energy benef'1t t.!Iat ,;auld result at 

downat.ream United Stav.:c hydro"lcct,-!c plants 1'r Olll Dunesn r eservoir 

operation during t.'II: per10d eovered by thl! Progr<!1I\ . The canadian Sl-.,.re 

or the energy bene f its V8U established as 3~,770 ~w .-~ys (100 av .~_ less 

5 per cent t.ranl1:l!nloQ losses , baaed 0:'1 the reservoir reachl.:Ig full "UP?!;,' 

level by 31 July 1967) . The Progl"afl auo provt ded tor advance delivery oi 

t he Csnadtan Share a t B1nlna . l1ash1ngton s tarting 1 April 19"67 . 

Controlled. till.1nd began on 29 April 1967, fUll SIlJlPly le"te}. "as 

reached on 25 July 1967. ar,/l Duncan r eservoir ~B declared operative on 

31 July 1]67 " 

By 30 Sept.c::'-oer 1967, "the eneraY de11ver~d to the Canadian Entity as 

the Canad1,," Share a",oun~d to appro.ld!ll!\tely 413 millton kilO".lattho l.lrll or 

an average for the six DOn~. ot about 94~. The capa~lty prOvided vlth 

th1a e"eraY 'oIS~ that r eql.lired to l~rt enerS)" . no:"l:!1l1y tlle =lInt ot 

capae1ty provided "116 180 lLee;a""tl.5 , but t.."b wried a t tilDe" on I'I.ccO\lnt 

at dlt ticl.ll ti e& in the transl"Jtss lon systel.'S of the Entl.tie~. 

~rlne "1967. 1101'1-: pl"Oeeed!!d 0:'1 syst!!;:! re5lll'l.tion sl;w:U ~~ th3.t. ",rollld 

I 
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be "",ed as Olll! of t!\e ~ses for the ~sured ?le.ns ot Opel"fttion . k 

start ~'as also r::ode to c)leek these :::-";;;ula tic.!!. Itadies e~lnst the .. roPOIIed 

flood cOntrol 5l1an to ~eterntne ~ny eC:\!llet5 that li11Sh'C exist. 

FLOOD CONTROL O?EMTli1Q !'LAl\'$ 

ne CoIUJ:lbb !liver Treaty directs that flood eODtro1 operating planD 

f or each C .... ",,,,Ua,, ston.ge reserv;)ll· " ill he sut;ll1U,Jo! by the United States 

Entity. 'l'he Canad181l Entity "Jill operate the reservoirs tn D. ceordnnc<! 

v lth these planl or any val"istion vhi,h the Entitlell &areo . The use of 

the plane "ill be baled on hydror.eteoro1ogiclll tnro~tiOQ obtained at 

Interva1a durIng the yellr giving the current ltorage conteDt. and the current 

f orecast or strearotlO>."S at the reler:oira II!ld other key points 1n the 

Co1wobiD. Eastn . The e; enera1 l1ll'.1tatiOrll of flO!)d control open.tio:> s.,.eclfied 

1n t.he Treaty are as rol1~s : -

1 . DJ.,,=n reservoir v i ll he evacuated to provide u9 to 
700, COO acre_feet ot ato:":!;,e, it !"e'}uired, for flo;:>d conl.ro1 
use by 1 A~ri1 of each year a nd up t o 1,270,000 acre-feet 
of lltor-e.ge, if requi red, for flaoc. control U~e by 1 :.'.3y of" 
each ye .. r . 

2 . Arro1.l reservoir '.Ii11 be e ..... cu .. ted to provide up 00 
7,100, 000 IIcre-!eet ot IItorage, if" required, for f lood cont.ro1 
\lse by 1 ~!ay of ca.cl'l ycnr . 

3. Mica reservoir '.Iill be cve.cuated to prOvIde up to 80, 000 
acre-feet or etorase , ir requirec , for flood control use by 
1 ~y of c3ch yeaT. 

4 . The ca.nad.ian E!ltlty my cxc:h"tI8;e flood cO:ltr01 stol·age 
provided in Arrov :"e6cr."o~r for a<!<!.1tlona1 atorage provided in 
Mica re5ervo1r if the Entitles a.gree t h3 t the exchange IIOU.ld 
provide th<! sa<Je effective"e" f"or contr ol of floode in the 
Columbin RiV"\!r at The Dal.lea, Oreg()(l . 

Thc Pro tocol to the Treaty, dated 22 Jan\l~ry 196"-, dil·eetl that ill 

prep:l !:'iDS f loX. c"ntr01 operating ph:"!11 every cffo!:'t 1.Iil1 be "",,.doe to 
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In J.'.nrc!! 1'}65, the Entities utablhhcd lin rnten'.lItional 1'.15;: Force 

to obtain the ncee5sarJ bastc data an~ ~vle~ the flood control operattng 

plc.n8 under prepartltion to &S Sl,lre tlllt t th",y lIebie',,, opti= coordination 

'~lth paver ope..atin,g pIa"" "nO. aho m:ntmi:!:e flood. dac:e.ge 1n both Ca!l(ldll 

a.. ... d the United Statu . 

I II addition, the canadian Sectton at the Task Force wes instructed 

to "rranc:" tor ";he ope,ratton of the ~tor8£e project. to aChieve the t1<Y.>d 

control objectives , 

The initi"l " ork ot the TIls" Force "IIG to eo:;,j)Ue t he- required stream­

flo... record" and other 1vJ.sle infonation for uue in cO!llpu~r flood routing 

f or the ... hole ColUl'lbla !liver ayate r.!. \'01= runoft forecast proc"curc. 

vere developed tor runnfr yCllrs of psst record so tha t flood control studi", 

could 00 ::Ia<le on 11 forellight rather tN.n hi:ldsI£bt mct!lod . f'reU"1inary 

rulc aurvc,," ·.:en also develol''':!. for use 1n tLe s+..ud1ell . 

[:Uring 1966, flood routing studies of the ArrcN I;:I.kea '';ere carried 

out for .. "veral "ater years for the 1975 le71!l ot project development 

"htcb i"cludold all the 'l'NBty projects. In addition, t he 189'>, 19i18, 

1956 and 1961 tloo;ia Ver~ eX3m1ned ·"lthout Libby and J.!1CI! 1n"ludod to deteI"llli"e 

the degree of !"locd protection to be e"""cted 1n the interim period u. ... tn 

the~" projects become oper.t1vc, Thue studies shoved that rule curve 

revillion5 -.rere required and t bese vere ::.sde . 

Early in 1967, flood rouitog st1.>diell ~-.:n c~plet.:d for oany of the 

years ot the period of study, 1929 - 1964 1"01' 1975 level Of systelll d~\'elop· 

eent .hlcb Included Hica, Libby, !).orab&k ""d nigh ,",.:lurttal" Sheep projects_ 

In .ru...'lO!!, aeosonal runoff forecast. ~-ere st.u.1sted for ke1 sites a.."'I:J 

- . ' . 

-



inllt:lllations using t~'e yes!'S 1927 t;hr,:,,~gh 1965 . 

ily Septe-"ber 1961, • dratt of t;he nOO<1 Control '_~n:ti!lg Plan had 

been dist.rtbuted. to all Ta &k Forces to:- s t udy . ThIs paper in~ludet! 

pr1nci~1~8 and pr~ce~ures or tlood ~~atlon, operatin3 pla~. t or ~nadian 

Treaty Storaec reservoirs and the cM,·ts and d1ngrams proposeo. lIS t lla bSBi8 

or aanua1 !.lovd regu1.&t100. . 'nIe ?c;;e:' !lperating Plans Tul: Yoree ... ill 

re3'llation stud~u tor paver to dete.-.:~ne the degree at eonf'l1ct, if any . 

The duties or t.'";,c Csna.:~a"l ~nc! t!:ltted States :;:nUt!es induce 

Eight qU3.rterly rc:pOrtG were tor-.~rded to tile BOard durin3 1966 and 1967 

coverins the p~rio(i 1 Octo!:>er 196; through 30 Septe::ber 1957 . 

The qua~erly rep~rtD Inc1udec! sections on: 

HydrO!:leteoro1og1ca1 ,fetl:ork ; 
Pro~ct DlIcr.arila Capac!ties: 
Initial F1.l11~ ~~B; 
Po"'" r O;le","!;!";:: Plans; 
Flood Control o.,ernti:lS Plans; snd. 
Libby Project Conltru~t:on ?roaress 

In addition, COIUl.bla CO:l.atructlo:1. q.uarterly Progfes~ Repo.·ts a,.,(\ 

~th1y cor.structio['l. prosresG Chllrt5 ~)verins Ul" Cnnaoi1a..'1 Treaty S~r8ge 

projects ·.<e::-c suP?l1ed to the Pern;a.ne:l':; lffigineering Roar<'.: r rom t!le stnrt 

ot Con5truC':;!O~ . 
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APPENDIX B 

mI'ERHATIOlIAL TA.<;K FalCES 

Tbe o~i~i.l ~ership or ~h~ rive International TUsk 
ForceD Dt 30 September 1961 vas DS roll~s:~ 

CAI1ADIAN TASK FORCE UllITED STATm TASK FORCE 

~eteorologieal P. ,. Purcell (Ch!l1rman) ,. ,. L1l:Ipert (Chat n:an) (1) 
System 

ROCk .... ood(2) J . ,. !·alcs D. E. 

D. Sporn' 

Discharge Capacitle~ O. J. ,. K1M (CM,i rnl :l) C. E. Mohler (Che,l!b'ln) ( l) 
or fultS 

:Lambert(2) •• E . Fi,her ,. O. 

Initial Filling ,r J. ,. Hecl.ley (Che.irr.an) C. ,. Blelte (Chaiman) (1) 
Reservoirs (2) •• , . risher- C. E. Htldebra:ld 

Pover Operating Plans O. J . A. KIM (Chll.ll"1:'::!.n) ,. I !. J.:cht:;re 
• (1) 

(C'ha~..-mn) 

•• , . F"h~cr ,. D. J::arls(l) 

J. ,. Hedley D. J . ~, (2) 
'.' ,. S. Kent C. E. R11debrand(2) 

Flood Coutrol Operutlng O. J . A. Kldd (Cbai~) M. L. llellon (Cbnlnmn)(2) 
Plans 

Limpert (1) •• a. FiBher F . A. 

-

>",.,- , .. "~,,,., , >," H "/' I ,· .··, t ·",· "", 1. ,. '.l ~" " .' . ,-, T" •••• ". "'n.' ... .... " · 

All Canadia:l 'IB5~ For<:e members represoo:ltoed 3 . C. 
United States Tal!:. Forc" 1.ll'l::':>ers represe:lt ed (1) 
or (2) U::d_u,d States Corpa ot ~nIf;Lr.ecr~ . 

fiydro and Po .... er Au~hority . 

301meville Per" .. r Ad::IinistruUon 



APPEl/DIX C 

COW..!BIA RIVZll T?.EAT'! 

"". 

2 

4 Febrllll:ry 1966 3 

2 Eay 1966 4 

6 ,""y 1966 , 
8 f.ove:ober 1966 6 

7 

3 

9 

.... ,.~ .. ,., .... "" ",,,, ,,, ,,, .' 

Description 

Dunean Project Dischar~e CSpacity 

Arro'''' ProJeet. Discharge Ca~aei t.y 

Reeomr.erld.ntlOn No . 1 for Hydro­
U t.NN1oz1cd !!etllork 

Sllpplem~nta1 A&ree~nt On ~:~ 
Pr ojec t D1~charge CapaCity 

RecOiIl:lend.ation 110 . 2 tor liycl.ro­
I!II'!tcorologicII1 :,ctlfOrk 

Hin~ ',:ee~ Diacnarge at !lun~~n 
Project 

Program t or rtllin& Puncan Reservoir 

Prog~ for Initial Fl111r.g of 
ArrOv ReBeT'N1r 

PTogI'a:lI for In1 tid Ftll1l1l or 
kiea Reservoir 

Pr inciples and Procedures tor ~~e 
Preparation and U,e or nydroe1ectric 
Opernting Plans for Canad.ian Treaty 
Stor;),,;e 
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17 January 1761 

a .Jul.,. 1953 

22 .'4nuary 1364 

10 June 1964 

13 .~ueust 1954 

16 Septel:lber 1-;64 

16 Septc~ber 1964 

16 Septemll-i!r 1964 

16 Sep~ber 1964 

APPZ~DlX !> 

C01illLbi& River 'treat;.' 115""d in W"shineoo:>, D. C. 

Supple;?-"taz;· ca~-3r1.tish C01urtb.l.a At)reeoent 
lienee!.. 

l/ote1l exc;u.ni:eo!. by th~ G:rveITUllCnts o f Can,.da a:ld 
the UnlV!d Stst~. of teorics conccrtltng the 
disposition of ~e Can~dlBn 3ntl~eeent to ~-vn_ 
strul:I po"er b~n~:f"i t5 and. t he Protocol olari!"ylng 
the tena~ of th~ Co1u::;1:tll1 River TN!aty . 

C01ur.illla River ?rellty approved. ·oy the Senate or 
Cllnada. • 

Contract l et for cl earing of Duncan .... servolr ..tw. 

Ca.!IIldllU! Entitb::ent ?urena.e Agree:.~nt Signed by 
ColUl.!lb:la S tonGe I'o'-r~r E::<cha!l,$e and Erl thh Col.u..b!.a 
IIydro and Pover Authorlt;r . 

B. C. H:rd:-o nil. ?o"Jel" Aut,",ority d.ulsrwo .... c: b:r ~'" 
Govenua.ent of Canad.:!. a. the Canad!.a:l Entity ett«Uve t l"¢:l!. 
date ot ratificatlon of Treaty . 

In&t~nt6 ot Rati f ication ot Colu.~bia River Trent,. 
exch!l.ne:ed by the Gov"rnioente ot Ca:lada and the United. 
Statea of k:..,ri.,e . 

The Adminht:: .... tcr of the Bonneville Po"er Ad:II.J.!\~stratlon , 

ilepnrtlo.ent ot t he fnte:-1or, and the 01vhlon Engineer , 
jlorth i'acitlc Dlv1s10:l, Corps M Engineers , Department 
or the Al'WY, des1am1ted. by t~ G<:lvern."l\ent of tile United 
States 01" A:aeri.:a u the U'ltted States Entity . 

Notes exchanged by t~ Gover:voents of Ce.n!lda IUId the 
United States of berica But!ior1zins the Canadian 
Entitle~ent Pur chase Agreement . 

$253 . 9 :!Iillion (U.S . twl<!.s) <!clivered to the Government 
ot Cuneea end $273 . 29 t:lillion (C:l:lad.ian tW'lda) tronB­
fened to the O;)·."'='1t ot Bri Usb Colu:r.bi3 lIS 
pe.y"lH!nt in .C:""!lce fo r the Ce.ne.c!.1an EntitleooDt to 
dovnstreal:l pO"\:e~ bene fi ts . 

16 Sellte::tJer,l:;So. ,. ,,·.· ... \273.2:;1 !:l.!.ll ton (C~naCi.n rutlds) ~.snsferrd to' 
Brit1sh Colu;.bla ;:~cro &:'c P,;, ... ,,::- Autl:ority . 

, .. ". ~ , 

. . . . ? 
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29 AprU 1967 

18 I'..ay 1957 

. . , . •• ','","1'" 

. , . 
AFP::;iDIX D (Cont.lnc.ed) 

Controlled fUllnc of [).Ilu::un <"nervai:!" co:nenecd . 

!;otcs exchanged 'oy the Gove=enta of Ceru,,:\n lind 
the Uni ted Stat es of Amet'ice autbO" izlng the 
Speeie.l Operatil!O Progra .. f or DIJ."\cnn Reuel"VOlr 
for the .-erled 1 ;';:Ol"ll 1967 to 31 I>i!!.:,ch 1]68. 

, .. "" ' ~"~"''-'" " . 




