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SUMMARY 

The leolh AJ'lJ'luol Repal of Ihe Permaoeol EogioHrirog !Ioord is submitted ta 

Ihe Govemmeol1 af the Uoited States aod Cal'lOda io caTlpliooce with Article XV 

of the Columbia River Trealy of 17 January 1961. The status of projects, progreu 

of Eotity studies, operation of the Duncoo, ArrON, Mica ood Libby reservoi", and 

'he resuitirog beoefit1 are deseribed. 

Two Boord meet iogs and one meet ing of Ihe Boord with the Entit ies Were he ld 

during the repatiog period. 

The Duoeoo, ArrCHi, Mico and libby doroge projects were operaled through­

out the year io accordoncewith the objec tives of the Treotyand the terms of operat ing 

pIons developed by the Eot it ies. Reservoir operations reduced peak freohet flCHis 

ond averted major flood damage io both Cal'lOdo aod the Uoiled Stotes. 

Studies pertoioiog to deve lopmeol of the hydromeleorologicol network ood 

power operating pl001 Ore being eontioued by the EJ'lIities to ensure opera tion of 

the projeel1 inoccordor'lce with Ihe tenns of the Treoty. Downslreom power beoefits 

Ore beiog calculated by the Entities oS required by 'he Treaty. 

The Boord concludes thot the objec ti ves of the Treaty ore being met . 

vi i i 



INTRODUC TION 

The Columbia River Treaty, whieh provi de~ for co-operol ive deve lopmenl of 

Ihe woler resources of Ihe Columbia Rive.- basin, wos ligned in WOihing lon, D. C. 

on 17..bnuory 1961 by represento l iVe:! o f .he United States and Conada. Art icle XV 

of the Treoly established a Permanent Enginee ring Boord and lpecified that one of 

its duties wou ld be 10 "make reporls to Canodo and the United Stotel of America 

o l leos t once a yea r of the resulll being achieved under lhe Trealy .... " 

This Annuol Report, which COHI'1 the period I October 1973 to 30 September 

1974 , describe. oclivilies of the Boord, prggreu being achieved by both counlries 

under Ihe lenTIS of the Trea ty, opera tion of Ihe Trea ty proiecls, and the resuiting 

benefits . The repor t a lso slOles thai, in the opinion of It-.e lIoord, the object ives 

of tho Treaty or. being mel. Summori eJ of the e .. enl io l features of lhe Tte<lty and 

of the resporos ibililies of the 800rdand of Ihe Enti ties are included . 



THE COLUM BIA RIVER TIIEATY 

G.nerg l 

The Columbia River Trea ty was signed in Woshington, D.C. on 17 January 

1961 and was rgtified by the United Stale. Senate in Morch of thot yeor . In Canada 

rgtificotion was deloyed . Further negotiotion. between the two countries ~sulted 

in formal O9_nl by on .... cho"i" of note. on 22 Jonuary 1964 to 0 Protocol to 

the Treoty ond to on Attachment Relating to Tenns of Sole. The Treo'y ond reloted 

doc..."enh were oPP'"oved by the Canadian Porlioment in June 1964. 

The Conadion Entitlement Purchase Agreement wos signed on 13August 1964. 

Under the te""S of this agreement Canada's shore of downstream power benefits 

Alwlling from Ihe firsl thirty yeaf1 of s.cheduled operglion of each of the stOf"Oge 

projech was sold to 0 group of el.ctric util ities in the United Stote. lenown as the 

Columbio StOf"Oge Power Exchong • . 

Oro 16 September 1964 the Treaty and Protocol were formolly rgtified by on 

exchonge of notes between the two goverrvnenh. The sum of $253 .9 mi Ilion (U. S. 

funds) was deliveAld to the CoflOdion representati ves os poymeflt in odvance fOf 

the CofKJdion entillement 10 downstream power benefih during the period of the 

I'ltrchose Agreement . On the lOme dole 01 0 ceremony ot the Peoce Arch Parle on 

the Internotional80undary the Treaty ond its Protocol were proclaimed by President 

Joh~, Prime Minister Peaf101l, and Premier Betwlett of British Columbio. 

2 
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Features of the Treaty and Related Doo;uments 

The elSentio l fea tures of the Treaty are as followl: 

(a ) Canada will provide 15.5 million oc~-feet of usobl. storage by con­

structi ng dams near Mica Creek, the outlet of Arr_ lokCJ and Duncan 

Lake, in British Columbia. 

(h) The Uni ted Stotll$ will maintain and operote hydroelectric power facili ties 

indueled in the bose system and any new moin-stem proiecls to make til. 

mO$ t effective .... e of improved streom fl _ resu lting from operotion of the 

Canadian stOl'0ge. Canada will operate the 1Ioroge in accordanc .. with 

procedures and <:>pfIroting plans specified in the Trealy. 

{cl Til. Un ited Stotes and Canada will shore equa lly the odditionol power 

g ....... raled in the United States 0$ a rCJult of ri ver regu lation by upi treorn 

Itorose In Canada. 

(d) On commen<;emI!nt of the respective $toroge operoliOl'ti the Uni ted States 

will make payments to Canada totalling $6-(.4 million (U.S. funea) for 

flood conlrol provided by Canada. 

(e) The United Statu ho'$ the option of conlt ruct ing a dam on the Kootenai 

River near Ubby, Montana. The Ubby rll$ervoir would eltlend some 42 

miles inlo Canada and Canada would make the nec.u.ory Canadian land 

available for flooding . 

, 



(f) Both Conodo end the Lnited SIOle$ hove the righl to make diversions of 

weter for consumptive use$ ond, in eddi tion, efler Seplember 1984 Conodo 

has the option of making for power purposes specific diveBions of the 

Kootenoy River into the heocfw<;,teB of the Columbio River. 

(g) Diffel"llnces erising under Ih. Tl"IIOty which connot be reso lved by lhe two 

countries moy be I"II femtd by ei the r to the Intemotionol Join t Commission 

or to orbitrotion by on opproprie te lribunol", specified by Ihe Treoty . 

(h) Th. Treoty sholl remain in foree for ot leost 60 yeoB frcm its dote of 

rotificotion , 16 September 196-4. 

The Protocol of Jo"uory 196-4 amplified end derified certain tel'TTl$ of the 

Columbia Rjv&l" Treety. Th. Attod""e"t Relating to Terms of Sol. sig"ed on the 

.ome do le estoblished cgl"llemenl thot under cerloin tennsCo""do would sell in the 

Lnited Slates in enti t lemerrt to dcwnslreom power benefi ts for a JO-year period. 

The Conodian Entitlement Purc:hose AQreemen' af 13 August 1964 provided thot 

the Treely starogesw(>U ld be operct ive for power purposes on lhe following dotes: 

Duncan storag. 

Arrow storag. 

Mica stcroge 

s 

1 April 1968 

1 April 1969 

1 Apr; I 1973 



no. ,....; .. " _ .... __ """,. 



PERMANENT ENGINEERING BOARD 

Genel'lll 

Article XV of the Columbia River Treaty e$toblhhed a Pennonent En"ineC!!ring 

Bocml consisting of two m,""be~ to be appointed by Canada and two membe~ by 

tne United Stotes. Appointments to the Boord were to be made within tnree months 

of the date of ratification . The duties and responsibilities of the Boord we .. also 

"'puloted in the Treoty and .. kited documents . 

Establimment of tne Boord 

Pt.nUCInt to Executive Order No . 11 In dated 16 September 196.01 the Sec retory 

of the Army and the Secretory of the Interior on 7 December 196.01 appointed two 

m....oen and two alternate membe~ 10 form the Uniled Stat" Section of tne 

Pe""onent Engineering Boord . The members of the Canadian Section of the Boord 

were appointed by Order ill Caullc i I P. C. 196-4- 1671 dated 290ctober 196-4. Eoch 

member WOI ou thorized to oppoiC"ll all alte-rnate member . On I I December 1964 

the two !lO ..... r .... .",ts announced tile compositioll of Ihe Boord. 

The names of tile Boord m_be~ . ollernale rnembe~ ond Mcretar," or. Ulown 

ill Appendix A. It is noted lhol ~. B. E. Mert has teploced Ww . V. Roudsepp 010 

m_ber of tne Conadion Section of the Boord. 

7 



OI~H.UGt: WORKS 01 Min , I .... 1 .... 1 -.I _, .. ar~, .,..0.1", . 
........ ,914. 

DIllie, and Responsibilities of the !bord 

The general duties and responsibilities of the Boord to the go .... rnmetlls, as 

Je t forth in the Tr=ty and related doc;umenls, inc lude: 

(0) assembling recoren af th. fl"","5 of the Columbia Riv.r o ... d , h. Koolel1Oy 

River 01 the Cooodo- U ... ited Stotes of America boulldory; 

(b) reporti ng la Ca ... odo , .... d the United Stoles of AmMico ..... h ..... ver lhere is 

substo",'ia l devial10n from the hydroelectric and fl ood conlTol operalirtg 

plans artd if appropriale including i ... the reporl ",comme..oal;ons for 

remedial oction and compensatory odjvstme ... ,,; 

8 



(c) o!o$i5ling in reconciling difference, concerning technical or opera tiona l 

matlen thol may or; ,e belween the enlilie.; 

(d) making periodic i",poc tio", and requi ring rep<rh 0, necesJary from tile 

entities with a vi ew to ensuring that the object ives of the Treoty are being 

met; 

(e) making reporn 10 Canada and In. United State, of America at 1_l once 

a yeor of the results being achieved under lile Treoly and making ipecio l 

reports concerning any matler which il considenshould be bro..ghl to their 

ottenlion; 

(f) invf!1l;tigol ing and reporting wi th respec t 10 any other matle r corning wi Ihi n 

the scope of the Treaty 01 tn. reqUelOt of either Conodo or lhe United State, 

of America; 

(g) cCQuhing with the enliliel in the es lobli,hmenl and operat ion of a hydro­

meteorological s)'$tem os required by Anne" A of the Treaty. 

, 



-o 

llllV DAM 



ENTITIES 

General 

Article XIV(I) of the Treaty provides fot the OesigrlCltion by Canada and the 

U'!ited States of entities which are empo.¥ered and charged with the duty of 

formulating and executing the operating arrongemenh necessary to implement the 

Treaty . Prouisi on is mode for eilher government to desigrlClte one ar man!! en!iti es . 

The powers ond duties of the entities ore specified in the Treoty ond .eloted 

documenh. 

Establishment of the Entities 

EKeculive Order No. II In, previously referred to, designated theAdministrator 

of the Bonneville Power Actniniltralion, Deportment of the loteriot, ood the 

Divilion Engineer, Notth Pacific Division, Corps of Engineers, Deportment of the 

Army, OS the United States Entity with the Administralar to serve as Chairman. 

Order in Council P.C. 1964-1407 dated.( September 1964 desigrlClted the 8riti.h 

Columbia Hydro and Pawer Authority 01 the Canadion Entity for the purposes of 

the Treaty. 

The rlCImes of the members of the twa entities On!! .hown in Appendix 8. 

II 



MICA I'fNSTOC KS, 
lin .. .. ;,,. .......... 
... 01" , 
..... l'H. 

Powe~ ood Duties of the Entiti. 

In oddition to the pow.~ ond duties specified elsewhere in the Tregty ond 

,..klted documents me Treaty requires tmt the entities be respgnsible fIX' : 

(0 ) co-o,.jinotion of pions Clod ucmnge of infOfTnCltion relot,!'9 to focililies 

to be used in produci~ ond obtaining the benefits conlemploted by the 

Treaty, 

(b) coiculotion of ood ClT«I~ements for delivery of hydroelec tric power 10 

which Conodo is entitled for pl'oviding flggcj conlTol, 

(e) coleulotion of the omounts poyoble 10 the United States of Americo for 

stondby tro",,"ission services , 

12 



(d) consultation an requests far variations made pursuant ta Articles XII(5) 

and XIII(6) , 

(e) the establishment and operation af a hychmetearclagical sys tem as 

requ ired by Annex A, 

(f) assisting and co-aperating with the Permanent Engineering Board in the 

discharge of its functions, 

(g) periodic calculation af accoonts, 

(h) preparation of the hydroelectric operating plarl5 and the Flood contral 

operating plan. far the Canadion storoge logether with detemlinetian of 

the Oowrl5treom power benefits ta which Canodo is entitled, 

(i) p!"eparation af propo«lls to implemenl Article VIII ond carrying out any 

disposol outhorized Of exchonge provided for therein, 

m making appropriole orrangements for de livery to Canada of thedownslreom 

pawerbenefi" 10 which Canedo is entitled including such molters os lood 

Facton for delivery, times and poinn of delivery, ond colculotion of 

transmission loss, 

(k) preparation and implementotion of detailed operaling pions thot may 

produce resul" more advontageoti!l to both countries thon th(l$e thot would 

orise fran operotion under the plans refelTed to in Annexes A and B. 

Article XIV(4) of the Treoty provides that the two governments may, byon 

exchange of notes, empower or charge the enljties with any other mottercoming 

within the scope of the Treaty. 

J3 
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ACTIVITIES OF THE BOARD 

Meetings 

The first ""'eting of the Boord during the report year WOt held in Wo,hinglon, 

D. C . on IS October 1973 to ... lIi_ progress under the Treaty and to ditcus. 

prepara tion of the Boord'i Annual Report . The Boord mel with the Entities on t .... 

some doy to discuss En,ity Itudi", and general progress. The Hlcond meeting of Ihe 

e.c.:.rd wen held in Ottowa, Onlorio on 29 May 1974. 

As cons truction of Treaty projectl i, comple'e the Boord hQ$ decided nol 10 

cont inue irnpecting lhe projects on on annual basi •. The projects were not lIi.ihod 

during Iho. ,eporl year. 

Reports Received 

Throughoul Ihe reporl year Ihe Conadion Entity prollided Ihe Boord with weekly 

repor" on operation of the Canadian Itoroge rese,lIoi rs and with doi Iy flow fore­

COlts during Ihe f""het leaton for lhe northern port of the Columbia Rille, IXU;n. The 

United Stat", Entity prollided monlhly reports on Ihe operation of the Ubbylloroge 

reserYOir . The Enli ties also prollided copies of computer printouts of liudiel for 

IheAssuredOpera ling Pion and downtlreom P<Me, benefi' colculotion, new .Iorage 

ele\lOtion tobles for lhe Arrow lak •• , ond lhe following doc....,ents ond reports: 

" 



Report of Columbia RiVflr Trea ty Conodion and Uni ted Stote. En tit iesfor 

tho. period 1 October 19n to 30 September 1973 

Report on Operation of Columbia River Treaty Project. 1 Augus t 19n 

through July 1973 

Columbia Rive r Treaty Hydroe lect ri c Opera ti ng Plan - Assured Operating 

Pion for Operating Yeor 1978-79, plus a copy of the Entitie,' agreement 

on this document 

Detailed Operating Plan for Cohnnbio River Trea ty Storage 1 Ju ly 1973 

through 31 July 1974, plus a copy of the En titie,' ogreement on this 

document 

Determinati on of Downstream Power 8enefill; Resulting from Canadian 

Siorage for Operating Year 1978-79, plus a copy of the Ent ities' agree­

ment on this document 

Amendment to Detai led Operating Plan for Co lumbio River Trea ty Storoge 

1 July 1973 through 31 July 1974, on Entity ag reement 

Columbia River Trea ty Hydrometeorologicol Sys tem Pion for Exchange of 

Operationa l Hydromet Dolo, plus a copy of tho. Enti ties' agreement on 

thi, document 

16 



Semi-Annll<ll ProgreM Report of the Canadian and Un ited States Entities 

10 Ih" I'I.rmon"nl Engineering Boord for the period 1 April 1973 to 

30 September 1973 

Columbia Construction Progress, Mica Storage Projed, Review of 

Comtrudion 

Construction Progress, Final Report, Oclob", 1973 - libby Dam ond Lake 

Kooconuso Projed . 

Subsequenlto the end of this report y"a, the Boord rec"ived the following 

documents and reports from the Entities: 

Detoiled Operating Plan for Columbia Rive, Treaty Storag" 1 July 1974 

through 31 July 1975, plul (I copy of th" Entities' ogreement on this 

document 

Columbia River Treaty HydrOl!lec::tric Operating Pion - As.sured Operating 

Plan for Operating Year 1979- 80, plus 0 copy of the Entities' agreement 

on this document 

DetermillOtion of Downstream Power Benefit. Resulting from CollOdion 

Storage for Op .... o ting Yeor 1979-80, plUl a copy of the Entities' agree­

ment on this document 

Report of Columbia River Treaty Canadian and lkIiled States Entities for 

th" period 1 October 1973 to JO September 1974. 
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Report to Governments 

The ninth Annuol Report of the Boord was subm itted to the two goverl'YT1ents 

on 3 1 December 1973. 

• ." _n 

NAVIGATION LOCK 
at fluvh honl.Y'I" Dam . 
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PROGRESS 

General 

The results achieved under the temtS af the Treaty include cans tlVction a f 

the Treaty proiects, progre5'i in developing the hydrometee>rologicol network, 

power ond flood contral operating plo"", ond the omuol co lculo tion ofdownstream 

power benefits. The three Treotyoloroge project> in British Corumbio. the Duncon, 

Arrow ond Mico projects, ore now in operotion ond supply power benefits primari Iy 

in the United Stotes ond flood control benefits in both Conoda ond the Uni ted 

Stotes. The Libby storage proiect in Montano is in operation ond provides power 

ond flood control benefits in both count ries. When the powerhouoe ot Mica dam 

ond the Conol Plont on the Kootenoy River, both currently under construction, Ore 

completed, the power benefit> in Conoda wirr increo.e suOstantioily . 

The locotions of the four projects ore shown on Plate 1 in Appendix D. 

Slot"" of the Treaty Project> 

Duncan Proiect 

Duncan Dam, the smarrest Treaty praiect, WOI scheduled by the Sales Agree­

ment fOf operat ion by 1 April 1968 and woo the first of the Treaty prajech to be 

completed. It become fully operationol on 31 July 1967, wei I in odvonce of Treoty 

requirements . 
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KOOTENAY CANAL PLANT h_""" and _ . ... .,... und., ."...""",;"" a' 
So..rh SIc><"" In ~1'I.h CoI.,.nb;G . """y '97~ . 

The earlhfill dam, abOO I 130 feel high , i, localed an the Duncan River a few 

miles north of Kootenay lake. The re,ervoir behind the dam exlend, for abovt 27 

miles ond provides 1,400,000 acre-fe e t of ..,,,,ble . taroge which i, all commilled 

..,nder the Treaty . There are no pawl!< foc ilities incl..ded in thi' project whi ch is 

,hown in the picl..,re an page 6. 

Charecte.i,tics of the projec t are ,hown in Table I of Appendix D. 
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ArrON Project 

The Hugh Keenleyside Dom, at the OIJt le t of the Arrow Lakes, wos the second 

Treaty project to be completed. It become opero ti onol on 10 October 1968 well 

ahead of the dote of I April 1969 scheduled by the Sal~ Agreement. The project 

has no oswciated power fgcilities. 

The dom cons;sh of two mo;n component" a concre te grovity structure which 

inc ludes the spi llway, low level OIJtlets and ncwigation lock and an ea rthfil I sect ion 

which rises 170 fee t above the riverbed. The reservoir , about 145 miles long, 

includes both the Upper and lawerArrow Lakes, ond provides 7, lOO ,OOCl ocre-fee t 

of Tre<>ty storoge. 

The projec t is shown in the pic tvre on f>CIge 3 and project dol"<l ore shown in 

Tab le 2 of Appendix D. 

VISITORS' FACILITY 
0' ubby 0-
of .... 1onotoe"P" ... "«,,,i,,,,. 
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Mica Project 

Mico dam, the 10rgesT of the Trealy projec ts, wos scheduled by the 5alesAgree­

ment for initio I opera ti on on 1 April 1973. The project was declared operational 

and commenced storing on 29 March 1973. 

Mica dam i. located OIl the Columbia River about 85 mi les north of Revelsloke , 

British Co lumbia. The earthflJl dam ri.e. more thon 800 fee l above ils fouodot iOll 

• 
)' ~ .•. ,,; ~. 

~" ~. ~~ , .-. 
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and C:n!ate-s a rescrvair 135 mill!:!llong with 0 storage capacity of 20,000,000 acre­

feet. The projecl will utili>:e 12,000,000 ac re-feel of live Ilorose of which 

7,000,000 acre-feel are c:cmmitted under the Treaty . Several yean will be 

requ ired 10 ecmple tely fill the re-servoir whi ch in 1974 reached 0 peak .Ioroge 

level of over 13,000,000 oc:re-feet. 

Work is proceeding on construction of power generating facilitie-s which will 

be located underground ot this site. The fi.,1 two of the iniliol four generolon are 

expec: ted lobe in service in 1976. There wi II be .pac:e for 0 toto I of six 435,000 kw 

unill with a lotal c:opacily of 2,610,000 kw. 

The dam i, shown in the pidure on poge 14 ond project dato ore shown in 

Table J of Appendix D. 

libby Project in the Ur'li~d Stotes 

libby dam is located on the Kootenai River 17 mill!:!l northeoSI of the lown of 

Libby, iVoontor'lo. Canlruelion begon in Ihe .pring of 1966 ond the projed bec:ome 

fully operalioool, except for ot-site power focililil!:!l, on 17 April 1973. The 

concrele gravi ty dam now rises 370 feet obove the riverbed ond creo~s Loke 

Koocanusa which i. 9Q mile. long ond extend. 42 miles into Canada. Lake 

Kooconuso hos 0 gr"". oI","oge of S,B09 ,000 ac re-feel, of which 4,934,000 ocre­

feel is usable for flood control ond power purposes. 
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F 1 

lIe3v DAM gnd _."' ....... 

Comtruction on the dam ;. es=;entiolly complete . Work continues on the 

visitor focilitil!!:!l and hidoricol exhibin which On! ,<;heduJed for completiO<1 prior to 

the anticipated dedication in the summer of 1975. Wori< on rile selective with­

drawal structure i. 01.0 schedu led to be completed in August 1975. This structure 

will allow tile regulation of woter quality by selecting the level in the reservoir 

From which tfle dischorg" water is drown through the P<=""er units. 

PowerfuxJse construct ion began in May 1974w;lh concrete placement continuing 

in the erec tion boy and the IUpe~trvc;:ture of units 1 through 4. It is presently 

estimated that the first 105,000 kwunitwilJ be in se rvice inJuly 1975 and the 10.1 

of the fovr presently scheduled unil'! in Apr; r 1976. Space is 0150 being cons tructed 

for fourodditionoJ units which wi ll probcbly be l'e'CIuired in 1983. 
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Relocotion of the Burlington Northern Roilrood trock WOs completed in 1970. 

Construction of f~st development roods wos completed in September 1972. Work 

on the relocotion of obout 52 miles of Montono Stote Highwoy 37 olong the eos t 

bank of Loke Koocon uso is on schedule for comple tion in Jur.e 1975. 

The libby projec t i. shawn in the picture on page 10 ond project doto Ore 

shown in Tobie 4 of Appendix D. 

:;<LEOIVE WITIiOMWAl 
'''''''''' ... 0' llOb, t>oM. 
C"",trudion <,",",,",,<0<1 
before Inilio l fllB"II' 
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libby Proje<:t ;n Canoda 

Neorly holf of the 90-mi Ie length of Loke KOtXonusa, when full, ;, in Conoda. 

Procurement ond pre por<l tion of the land required for the por tion of the re.ervoir 

in Conoda is, in accordan<;e with the term. of the Trea t)', the obligation of the 

Conadion Government . By .ubsequent agreem..., ' between Conode and the Province 

of Bri tish Columbia on 8 July 1963, Bri tish Calumbio undertook responsibility far 

the.e fl owage cos ts in Conode. 

KIKOMUN P~K 
_I~ do""lopod 
., Lo •• 1(""""""", 

In ~;U.~ CoI-'>lo. 
"",11 197~ . 
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Th .. property aC"!,,isi tion program is nearing compl .. ti on with fi " .. settl .. ments 

outstanding. Al though th ..... ttl em .. nts mey y .. t ha" .. to go to arbitration th .. y do 

not cans tit"t .. a legal problem ;nsafar a, r ..... r"o;' opera lion ;s concem .. d. The 

Briti,h Coh.""bia Forest Ser"ice he, cleared all b"t len aCres of Ihe Iota I 9,240 

ocres of initially forested land ond the$<! will be cleared a. sOOn a. property 

aC'l"isition has be.,n concl"ded. 

All new roads, bridges and modifications to the Canadian Pacific Railway 

track b .. tween Fort 5' .... 1 .. andWardnermede nec .. ssaryby the proiect wer .. compl .. ted 

;n 1972. 

The Pro"incial Departmenl of Recreation and Conservation i, proc .. eding with 

development of wat .. rfront parks and recrea ti onal foci lities at Kikom"n Creekand 

Wardner. The Kikom"n Pork encompasses on orea of 1 ,390 Ocres and has extensi" .. 

day lISe omeni ties and 0 60--"nit compground. Th .. campground and swimming 

facilities r .. c .. i"ed hea"y lISe in the summer of 1974 . 
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HydrcmeteolOlcgicol Network 

One of the responsibilities assigned to the Entities b)' the Treot), is the 

establishment and opera tion, in consul ta tion wi th the Permanent Engineering brd, 

of a h)'drometearolcgical s),stem to obtain data fOf detailed programming of flood 

control and power operation. This s)'Stem includes soaw coorses, me teOfologicol 

stotions ond streamflow gouges. 

In developing the hydrcmeteorologicol network the Entities, with the c""­

currence of the Board, adopted a document which defines the Col\ll'l'lbia River 

Trea ty Hydrcmeteorological S)'S tem Ne l'wark and sets forth 0 me thod of classifying 

focil ities into thaoe required as port of the Treoly System ond those of ..... Iue os 

Supporting Faci lities. The ColumbioRiverTreoty HydrameteOfological Committee, 

formed by the Entit ies, makes recommendations on es tablishing Ihe T~aty Hydro­

meteorological S)'S tem. 

During Ihisreport )'oor tlleEnl it les, with Ihe concurrence of the &aard, revised 

the plan for exchange of operationa l hydrcmeteoralogical da ta. The En ti ties 01.0 

.. vised tile storage eJeV<:llion tables for IIIe Arrow Lakes. Copies were provided ro 

rhe Board. A new storage e lellOllon table for McNaughton l ake behind Mica dam 

has been de ..... loped and is being used in rhe current operating yeo •. Th is new 

table is induoded in the Derailed OpelOling Plan fOf tile period I July 1974 rhraugh 

31 Ju ly 1975. 
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Power Operating Plans 

The Treaty ond re lated dacument. pravide that the Entitie<! ore to agree 

annuolly on apera ti ng p ion. and on the re.ulting downstream p<:M'er benefit. for the 

sixth succeeding yeor of operation. 

The operating pion far aperat ing year 1978-79, received by the llaard early 

in the report yeor, is the third to include generation at the Mica prajed . Thi. 

operating pion is bosed on the operation of the system for optimum generation in 

MICA POWElt f-IOUSE ",,,,,", .. _ ,,",eh i ... noll boi"" exeo..,..d ift .... "'e~ 01 
,he ..... ' obu-." . Jo., ly 19". 
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both countries. The Board has reviewed this plan and conclude, tha t it i, co,,,i,tent 

wi th the tenn, of the Trea ty and doe. not depart ,ubstantially from previous plans. 

Theopera ti ng plan for 1979-aowa! provided to the Board after the end of the report 

yeor . 

Early in thi, report yea r the Entities provided the I\cord with a detai led ape", ting 

plan for Canodian storage for the opera ti ng yeor ending 31 July 1974. A delailed 

operating plan for the opera ting year erld ing 31 July 1975 was forwarded to the 

!Ioord a fter the erld of thi, reporl yeor . 

Annuol Ca lculat ion of Downstream Benefits 

The general requ irements for de terminat ion of assured operating plam ond 

downstream power benefits are summarized in the fi rs t paragraph of the preceding 

.ection . 

In th is repor t yea r the Entit ies provided the Boord with a copy of their agreed 

document OUll ining downstream power benefits resulting from Canadian storage for 

the opera ting yeor 1978-79. The Boord ha. completed il. review of thi, document 

a rid concludes that it meets the requ irement. of the Treoly. Copies of the three 

computer studies used in the fina l calcula ti ons for the detenn ina lionof downsl...,om 

benefi ts and which 01.0 provide the bo ••• of the hydroelectr ic operating plan were 

forwarded to the Boord by the Enl it ies . Thi, material faci li tated ""view 01 the 

documents by the Boord. A report on detenninat ion o f downstream power benefits 

for the operati ng yeor 1979-80 wo, received from the Entitie! afte r the end of the 

report yeor . 
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Flood Control Operating Plans 

The Treclty provides tha t COrlCldion storoge reservoirs will be operoted by the 

Canadian En tity in accordance with operoti ng plans des igned to minimize flood 

damage in the Uni ted Stotes and Canada. 

The "Columbia RiverTreaty FloodControl Operot ing Pla n" which rep laced the 

interim plan and which provides for flood control operotion of the D"ncon, Arrow, 

Mica and Li bby reservoirs was received from the Entities early in the preceding 

report year. 

MICA ()AM 

..,,; M<N<>'-'I~''''' loI.. 
, ..... ''''11 to mi . 
Juno 1973. 
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FI"", Records 

Article XV(2) (0) of the Treo ty specifi ed tho t Ihe Permonenl Engineering Boord 

sholf ossemble records of fI"",s of the Columbio and Kootenoy Rivers ot the Canodo­

United States of Merica boundary. Actual recordl!d fl"",s for the Kootenoi River 

ot Porthill, ldoho, and for the CoI"",bia Riverot Birchbonk, Bri ti sh Columbio, 

Plate 1, a re tabula ted in Appendix C for this report yeor. 
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OPERATION 

Geoerol 

The Columbia River Treaty Operoting Committee was established by the 

Entities to develop operoting pions for the Treoty storage! aod ta direct operat ion 

of these storages in accOl'donce with the terms of the Entity ogreemenl1. 

During the report year the Treaty .torage in Canodo was operoted by the 

Canodian Entity in occordonce with the "Co lumbia River Treaty Flood Control 

Operating Pion", the "Detai led Operoti ng Plan for Columbia River Treaty Storage 

J July 1973 through 31 July 1974", the "Amendment to Detailed Operoting Plan 

for Columbia River Treaty Storage, 1 July 1973 throvgh 31 Ju ly 1974", the 

"Detailed Operoting Plan for Columbia River Treaty Storage 1 July 1974through 

31 July 1975", and the "Hydroelectric Operoling Plans for Co nodi On Storage during 

the Operat ing Years 1969~70 through 1974-75u
• 

Power Operalioo 

The three Canadian Treaty reservoirs, Duncan, Ar,r:m, and Mica, ood the 

libby reservo ir in the United States were in full opero tioo th roughout this report 

year. The smoll freshet in 1973 follr:med by Ir:m inflr:ms resu lted in all the.e 

reservoirs being drafted to well below normal leve l. by the beginning of October 

1973. As a result only limited storage woo available to supplement no tural 

"reomflr:m for pt:Nier purposes during October and the first port of November . 
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lIUV POWU~Us.E <.,....,,,,,,,1,,,, .. .., 
""'" "'P of cbo . 
""'" '97~ . 

In November precipiloliOll i"creased thereby offsetl i"g previous low j"flow cordi­

lions. High flows throughout the remoirlder of the wj"ter ,,,,d the ""'rr Jorge freshet 

j" 1974 ossured ample water supply for power operot ion . The Du"C<I". Arrow. arid 

libby reservoi ... filled i" 1974 ard a t Mico 0 considerable amo,,,,t of dead storoge1) 

weu occ ........ ulated j" addition to meetirg the Treaty requireme"ts for providing live 

lI0r0ge.2) Dtofting of Treaty storage bega" in September 1974. 

\) D<:tod storage i. water stored in the lower port af 0 reservoir and notavailoble 
for use in operating the le$ervoir. 

2) Live storoge il waler stored in the upper port of a reservoir above the dead 
storage ard is availoble for use in operating the reservoir . 



In order to o$Svre on odequote wOler .vpply for power generation 01 Kootenoy 

River plont> in Conoda on agreement woo reoched 10 re.lric l di.chorge. frem the 

Dvncon ond libby ",.ervoi~ dvri,,!! the eorly port of this report year. This 

reslriction ",suited in 0 loss of l!eod at Grand Coulee ond energy wos svpplied by 

Wes t Kooleooy Power and light Compony limi ted 10 the United Sloies Co-ordinoled 

Sy,lern as cempensol i.".,. The agreement wos terminoted on 30 October 1973. Thil 

agreement woo the firsl to be mode in occordance wilh Article XIt(5} of the Treaty 

which provides for voriolion of storage operation ot Libby in resp<>n'ie to Canodion 

reqvesl •. 

The Grand Coulee reservoir woo lowered below iI, normol minimvm pool 

elevalion loollow, d"ring Morch ofld April, removal of the cofferdam protec ti,,!! 

Ihe constructi ."., of the Third Powerhouse. Thi. operol ion wos token inlo occount 

in preporirog the reservoi r rule cvrve. for storage operolions. 

Operolion of the re.ervoin is illustrated on poge. 36 and 37 by hydrogrophs 

which show octuol reservoir leveh and seme of Ihe more imporlont rvle cvrveS 

which govern operolion of Ihe Treol), storoge • . The Flood Control Storage Reserva­

lion cvrve specifies maximum mOl"1lh-end reservoir level. which will permi t 

evocuo ti O<"l of Ihe re.ervoir to cO<"ltrol Ihe forecasted freshel. The Cri ti col Rule 

Curve .h""". minimum mOl"1lh-end reservoi. level. which .hovld be mointoined to 

enob le the onlicipated power demonds 10 be met vnder odverse wOler .vpply con­

ditions. The Vorioble Refill C"rve show. reservoir eleva ti"", nece .. or), 10 en.ure 

reli lIing the reservoir b)' the end of Jul)' wi th 0 reo,oooble degree of confidence. 

Simi lor rule curves which oppl)' to operation of Ihe cembined Conodion Treot), 

storages hove olso been provided to Ihe Boord. 
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At the beginnil"l9 of the report year the Duncon reservoir hod be"n drafl"d 

w,,11 below operatil"l9 ru le curve requirement!. Drofting of lIoroa" woo continued 

to h"lp m"et finn lood dernondl un til pr"cipitotiOf1 increosed inflow. eo,ly in 

November. Additiono l siOl'0ge Wc;tS evacuated in F"brvory to me"t flood conTrol 

requirements ood the reservoir reached its m;n;murn elevalion of 1810.8 fee l eorly 

in Morch. Reservoir discharges were redllC"d 10 1,000 cn ond storing ccrnmenc"d 

on 3 Moy 1974. The r"servoir reoched full pool ,,1"...01;01'1 of 1892 reel on20July 

1974 and Ihis elevalion was mainloined throvghoul th" remainder of Ih" r"porl 

year. 

TheAfTOW reservoir ot lhe beginning of the r"porl yeor was 01 elevation 1360.7 

feel and Ihe reservoir remained 0 1 on el"...o lion of appro><imately 1381 ("e l unlil 

ea rl y November. Al. 0 ,esul t of incr.osed inflow. Ih rovghout lhe s)'S l"m, rno"imurn 

discharges from Mico, ond only minimurn ,,,I ..... e requirem.nts from Arrow, Ihe 

reservoir 1 • .,.., 1 increased by 15 ree' during November. The reservoir wos maintained 

between . I.vations 1395 and 1400 feel un lil lale Morch when il was lowered to 

e levalion 1394 feel. During Februa,y and March British Columbia Hydro and 

Power Authority supplied Ihennal energy in lieu of wol" , releoses from Treoly 

sloroge. In thi, way ""Iro storage wets r" loined in ~rQW reservoir for lubs<equenl 

release in order thaI on <equivalenl omounl of . toroge could be reloined in 

McNaughton Loke as dead .torog". Fi Iling Ih" , ... " rvair 10 On e levation two feel 

abov" normol full pool lev,,1 was necessary 10 occommodale Ihis eXira ,Ioroge . 

R.servo;r storing commenc"d "od y in May and by 19 Ju ly the relervoir reached 

el"vation 1446 fe"l , Ihe ogr""d full pool el"valion for 1974 . At the end of the 

reporl year the Arrow reservoir Wc;tS 01 e levalion 1430 feet. 
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At the beginning of the report yeor McNaugh ton Lake, the reservoir created 

by the Mica dam, WO$ at elevation 2242.2 feet, well bel<:Hi aperating rule curve 

requ irements. The ,e.ervoi, dischorged at a maximum rote until 30 Novembe, 1973 

when it reoched it. minimum elevatioo of 2157.4 feel. Discharges were then 

,educed to 0 minimum ond the reservoir ,tored continuously until the end of July. 

AI Ihi , time discharges were increosed to the maximum practicol rote for the 

remainder af the yea r . The reservoi, reached its highest elevation of 2409.1 fee t 

on 25 Aug",t 1974 and contained 6,200,000 acre-feet af deod storage and over 

7,000,000 acre-reet of live Slo.-oge thereby meeting T,ooty requiremenB. At the 

end of the report year the ,eservoirwos at elevotioo2402.4 feel. 

" 

'~ .....;c 
LAKE KOOCANUSA BRIDGE in M<n ..... oncI fo .... Dovelopnon' ROO< "" .... , bo nk. 
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lIlke Koocanusa, Ihe reservoir created by the libby project, did not Ii II dur ing 

Ihe 1973 fr ... he t ond was at elevotion 2382.0 feet a l lhe beginning e lthis report 

yeor , well below its operoling rule curve. The reserve,r wos opereted to mee t fi"," 

lood requirements until precipitotion increased in November ond some woter wos 

. tored. However, Ihe Jon...cry fcrecost for a heavy run-off in 1974 mede it necessory 

to evacUOle the re.ervoir to provi~ flood control .poce ond drefting proceeded in 

e monner consi, lent with the 1938 Inlernational JointCommission Order for opere-

lion of Kootenay lIlke in Conado end wi th corn truct ion needs el Grand Coulee. 

The minimum elevelion of 2305.3 feel wos reeched on 26 March. Staringbegen 

on 5 Moy ond en 25 July 1974 lake Kooconusa reeched the normal full pool 

elevation of 2459 feet for the firs t time. This level wes mointoir.ed until 10le 

in September when drafting for power purposes begon. 

LOOKOUT fIOtNT ..... ,,...,,"" 
U!:>by Doom. 
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Flood Control Ope..ot;on 

Operation for flood control during the 1974 freshe t was in accordance with 

the Entity document "Colombia River Treaty Flood Control Operating Plan". 

Storage space 01 the Duncan , Arraw, Mica and Libby project, was provided in 

o<;<;ordon<;e with thol plan. The finol 300,000 o<;re-feet at Libby <;ould not be 

evo<;ooled be<;a1lSt! win terinflows Were re loti ve Iy high in the Kootenay River bo:s in. 

Storing for flood <;ontrol commenced eorly in Wtoy and <;OI"Oti noed until oft ... the 

peak of the freshet was reached late in June. This ~tremely large freshet was 

controlled to relative ly low peak di.d>orge,; with benefits 01 des<;ribed in the 

following section. 
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BfNEFITS 

f lood Control Prollided 

With".., t regulotion by ups treom reserlloirs the 1974 Freshet wou ld holle produced 

the lorges t Apri I through August runoff \/Olume ond the sKond highest peok dischorge 

of this centul)' o t TMt Dolles, Or.gon. In Conodo, withou t the four ItotOge projects 

conslnJcled os 0 result of the T,..."y, the peok discharge of the Columbia Riller 

a t Troil would hove exceeded 011 prelliaus rKards far Ihis century. 

It is esti mo ted that the Duncan 000 libby proiec~ reduced the pegk Itoge on 

Koatenoy lake by mare than nine feet ond thot the Duncon, A rr€Nf, Mico and 

libby projects reduced the peak stage of the Columbia Ri .... r ot Troll, !!riti,h 

Columbio by ob"..,t 21 feet. The effect of .torage in the Duncan, Arr€Nf , Mico 

ond libby reserl/Oirs on fl€Nfs at the , im ond an flows of the Columbia Riller o t 

8lrchbonk is iIlustroted on page 44 by hy,*cgraphs which show actual discharges 

and pre-project fl<Jll'O thot would ho .... OCCUlTed if the doms had not been built. 

It is noted that the pre-projec t hydTcgroph far Birchbonk has been computed on the 

assumption that the effects of Duncon, Arrow , Mi ca ond libby regulation and of 

the regulation prOllided by the Carro linn deve lopment on KOC leooy Loke ho .... 

been removed. 

The operotion of Columbio Bosin releFVairs for the system as 0 whole reduced 

the not~1 onnual pegk di t<; horge of the Columbi~ Rillet near The Do llel, Oregon 

by oppr~imole ly420,OOOcfs to 0 flowof 590,000 c:fs, about the size of on overage 

" 



fTeshetwithout regulotion. The corresponding reduction in peak st"ge ot Vancouver, 

Washington amaunted to olmost ten feet. The Duncan, Arrow , Mico and libby 

projects contributed about 40 percent of the total effective storage in the Cohunbio 

River sys tem during the peak runoff month of June 1974. The regulotion by the 

Treoty storage projecl'1 during the 1974 freshet period prevented .ub.tontiol flooding 

in both Cooodo and the United Stoles. 

All paymenl'1 required by Article VI(I) os cempel"l5Otian for flood control 

provided by the Conodion Treaty storage projects helve been mode by the United 

Stotes to Canode; the finol payment was made on 29 March 1973 when the Mico 

project was declared operotioool. 

pq..,.er Benefi ts 

Downstream poN"" beMlfih in the United Stote. which ori58 frem operotion of 

the Conadion Treaty Storage were pre-determined and the Canadian one-hellf .hore 

wos sold in the United Siote. under the tenn. of the Canadian Entitlement Purchase 

Agreement for a 3O-yeor period . No addi tional dowtl5tream poNer benefit. were 

realil'ed during the yeor from the operotion of Treoty do"", other thon the odded 

generolion mode passible on the Kootenay River in C""ode. The Kootenay River 

benefits in Conade, under Article XII af the Treaty, are re ta ined wholly within 

Canade . 
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CONCLUSIO NS 

1. The Duncan, ArrON, Mica and libby projects have been operoted in 

conform ity with the provisions af the Trea ty, the deta iled operoting 

plans deve loped by the Entities, and the flood con trol operoting plan 

for Treaty re5ervo i~. 

2. Enti ty studies pertaining to development of the hydrometeorologico l 

ne lworic, power operating plans, and the annual ca lcula tion of dONn­

stream power benefits are pr<><:eeding sa tisfac torily. 

3. The regula ti on by the Treaty stotOge projects du ri ng the 1974 Freshet 

period preven ted substantia l fl ooding in both Canada and the United 

Sta tes . 

4 . Finally, the Board concludes that the objectives of the Treaty are being 

met . 
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PROJECT INFORMATION 

P""",.r ond Storage .... ojec:~. 
Northern Columbio 8o, in 

ProjeC:1 Cho,.,c:ter;slic: Dolo 

Dunc:on Proj .. c: 1 

Arrow Pro jeC:1 

Mic:o Proje C:1 

Libby Proj .. c:! 

" 

APPENDIX 0 

Plo'" No . 1 

Tobl .. No. 1 

Tobl .. No.2 

Tobie No.3 

Tobie No . 4 
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Storage Prai.ct 

Con$tlVction ~gon 

DUNCAN PROJECT 

Cuneon Com one! o...ncan Lak. 

Storage ~come fully opera tiono l 

Reservoir 

Normol Full Pool Ele .... tion 

Normol Minimum Pool EleYQtioo 

Surfac. Areo a t Full Pool 

Total Storage Capacity 

1Mble Storage Capacity 

Treoty Storoge Commitment 

Dam, Earthfi II 

Oe$t EI ..... tioo 

Length 

ApprOlliimat. height obove ri Yerbed 

Spillway - Maximum Capacity 

Di$charge Tunne ll - Maximum Capacity 

Power Foci lities -. 

TABLE 1 

17 September 1964 

31 July 1967 

1,892 feel 

1,794 .2 fee' 

16,432 acre$ 

1,432,500 ac-ft 

1 ,400,000 ac-II 

1,400,000 oc.-ft 

1,907 fee l 

2,600 feel 

130 feet 

47,700 cis 

20,000 cis 



ARROW PROJECT 

Hugh Keenleys ide Com and Arrow Lakes 

Storage lTaie~t 

Construc tion began 

Storoge be~arne fuJl y opera tional 

Rnervoir 

Normal Full Pool Elevot ion 

Normal Minimum Pool Elevotion 

Surfo~e Are<> at Fu ll Pool 

Total Storoge Capod ty 

Uwble Storage Capodty 

Treaty Storage Commitment 

Dam, Concre te Grovity and EartMili 

Cres t Elevotion 

Length 

ApprOl<imole height above ri verbed 

Spillway - Maximum Copo~ily 

low Level Outlets - Maximum Capocily 

Power Fadlities 

N~. 

Re locations carried aul : 

Canadian Pocific Rai Iway 

Highways 6 and 23 

TABLE 2 

March 1965 

10 (X tab., 1968 

1,444 feel 

1,3n.9 feel 

12B,oooo~re. 

8,337 ,000 a~-fl 

7,100,oooac- fl 

7,100,000 ac-ft 

1,-459 feet 

2,850 feel 

170 Feel 

240,000 ~n 

132,000 cf. 

3.S mile. 

110 mil.,. 



MICA PROJECT 

Mica Oom ood McNoughton lake 

StOl"09. 1T0j ect 

Cor'l!ltrvction begon 

Storage become fully operot!ono l 

Relervoir 

NOtmal full Pool Elevotion 

Normol Minim ...... Pool EI.votion 

S<..orfoce AreQ 01 full Pool 

Total Siorage Copoc:ily 

IJ50ble Storage Copocily 

Toto l 

CommitmenllO Treoly 

Oom , Eorlhfill 

Cresl Elevotion 

Length 

Appr<»<imote height above foondcnion 

Spi llwoy - Mc;axim ...... Copoei ty 

Oullet Works - Mc;axim ...... CopocHy 

Power f ocil ilies 

Designed ultimole installalion 
6 units 01 43S mw 

firsl power planned for 

lTe~nl undertoking 
4 units 01 435 mw 

Iieod ot full pool 

Mc;axim ...... Turbine Oi lehorge 
of 4 units 01 fu ll pool 

R.locotiQnl co"ied 001, 

Sig Bend Highway between R ..... lsloke and Mico Project 

Canadion Pacific Ro; Iwoy 

TABU 3 

September 1965 

29 March 1973 

2,475 feel 

2,320 feel 

105 ,600 acres 

20,000,000 oc-fT 

12 ,000,000 oc-ft 

7,000,000 oe-fl 

2,500 feel 

2,600 feet 

800 feel 

150,000 cfs 

37,400 efs 

2,610mw 

1976 

1,740mw 

600 feel 

40,000 cfs 

90 miles 

7.7 mile. 



LIBBY PROJECT 

Libby Dom and l.cike KOQ~anU$CI 

Siorage Proie~1 

Construct ion began 

Storage b.~......, fu lly apO!!ratiOOClI 

Reservoir 

Normal Full Pool Elevation 

Norma l Minimum Pool Eleva tion 

Surfa~e Area at Full Pool 

Total Staroge Cap"~ily 

Usoble Staroge Capocity 

Dom, Concrete Gravity 

Deck Elevation 

Le r'9 th 

Appr~imate height above riverbed 

Spillwoy - t.\clximum Cap"~ity 

Low Lev. I Outlel' - t.\clximum Copoc;ity 

Power F<><;iJities 

De,igned "ltirngte il"l5 talla lion 
8 units ot 105 mw 

Firsl power planned for 

Present undertokir'9 
4 unih at 105 mw 

Head a t full pool 

t.\clximvrn T..mine Di,~horge 
of <I units 01 full pool 

Relocations ~orried out : 

Burlington Northern Roilrood 
Montano State Highway 37 
Forest De .... IOpment Rood 
Forest De .... IOpment Rood Conne~tiOl'l:l. 
British Columbio Highwoys 
Conodion Pocili~ Roilwoy 

TABLE <I 

,,.. 
17 April 1973 

2,459 feet 

2,287 feel 

46 ,500 o~re. 

5,009 ,000 ac-ft 

4 ,934 ,000 o~-ft 

2,<ln fHI 

3,05S feel 

370 fHI 

145,000 ~fI 

61,000~fI 

840mw 

July 1975 

<l20 mw 

352 feet 

19,625 d. 

59 mi leo 
52 miles 
50 mil •• 
16 mile. 
29 miles 
15 miles 




