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SUMMARY 

Tile eleventh Annual Report of tile Permanent Engineering Board is submitted to the 

Governmen ts of the Uni ted States arid Canada in CQmp liar.ce with Article XV of the 

Columbia River Treaty of 17 January 1961. The status of proje<;tS, progress of Entity 

studies, operation of the OUnc<l n, Arrow, Mica arid Libby reservoirs, and the resulting 

benefits are descri bed, 

Two Board meetings and one meeting of \he Board with tha Entities were Ileld during 

the reporting period. The Board also inspected the Libby. Arrow and Mica projects during 

the laller part 01 August 1975. 

The OUnc<ln, Arrow. Mica and Libby s\oraQe proje<:ts were operated throughout the 

year in ac«lrdaoce with the obje<:tives of the Treaty and the terms of op!!1"ating plan. 

developed by the Enl ities. RMervoir operations CQnltibuted only minor flood control 

benefits in Caneda and the United Slat" because of low runoff condi tions. 

Studi" pertaining to development 01 the hydromell!Orological network and power 

operating plans Dre being continued by the Entities to snSlJre operation 01 the projects in 

accordance with the terms of the Treaty . Oownstream power benefits are being calculated 

by the E nti lies as requ ired by the T r""ty. 

The Board concludes that the obje<:lives 01 the Trea ty are being met. 
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INTRODUCTION 

Thlt Columbia Riller Treaty, which provides lor c:o-oPltf8tlve development of the 

water resoorces of the Columbia River basin, was signed In Washin.gton, D.C. on 17 January 

1961 by represen tetives 01 thl United States and Canada. Art icle XV 01 the Treatv 

established a Permenent Engineering 80ard and speeilied tha t one 01 its duties would be 

to "make reports to Canada and the UnitliKl Stales of America at least once a vear of the 

results being achieved under the Trea ty ..• " 

This Annual Report, which cOliers the period 1 October 1974 to 3OSeptembe11975, 

describes act ivities of the 8oard, progress being achieved by bott-. cOIJntries under the terms 

of the Truw. operation of the Treaw projects, and the .n"Iling benefits. The report ar$O 

$tat8S that, in the opinion of the Soard, the objactives of the Treaty are being met. Sum· 

maries of the essential features of the Treaty and of the respon$ibili t ies 01 the Board .nd 

of the Entities are included. 
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THE COLUMBIA RIVER TREATY 

General 

The Columbia River Treaty w~s signed in Washington. D.C. on 17 January 1961 

and was r~ tilied by {he United Sta les Senate in M~rch of that year. In Canada ratificalion 

was delayed. Further negotiations between the two countries resulted in formal agreement 

by an e~cha"9l:! of notes on 22 January 1964 to a Protocol to the Treaty and to an Attach. 

ment Rela ting to Terms 01 Sill!!. The Treaty and rela ted documents were approved by the 

Canadian Parliament in June 1964. 

The Canadian Entitlement Purchase Agreement ..... as signed on 13 August 1964. 

Under the terms of this agreement Canada's share of do ..... nstream POWilr benefits resulting 

from Ihe first thirty years of scheduled openotion of each of Ihe Siorage projects was sold 

to a group 01 electric utilities in the United Stales known as the Columbia Storage Power 

Exchange. 

On 16 September 1964 Ihe Treaty and Protocol ..... ere fo.mally ratified by an 

exchange of nQlI!5 between the two !JOIIernments. The sum of $253.9 million iU.S. funds! 

was delivered 10 the Canadian representatives as payment in advance for Ille Canadian 

enl itlement to downstream powe. benefits du.ing the period of the Pt.lfchase Agreement. 

On the same date a1 a ceremony 81 the Peace Arch Park On the InternBtional Boundary 

the Treaty and its Protocol we.e p.oclaimed by Presiden t J ohnson, P.ime Minister Pearson, 

and Premier Bennett of British Columbia. 
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Features of the Treaty and Related Documents 

The nsential features of the Treaty are as follows : 

(a) Canada will ptOllide 15.5 million acre-feet of usable storage by construeting 

dams near Mka Creek. the outlet 01 Arrow Lakes and Duncan Lake. in British 

Columbia. 

(b) The United States will maintain and operate hydroelec tric power facilities 

includeod in the base system and any new mai,,"$l:em projects 10 make the most 

efftll:t ive use of imprOlled stream flow resulting from operation of the Canadian 

$l:orage. Canada will operate the storage in accordance with procedures aOld 

opera tirlg plans $Peeified in the Treaty. 

lei The United States and Canada will share equally the additional power generated 

in the United States as a result of river regulation by upstream storage in Canada. 

(d) On commencement of the respec t ive storage operations the Un ited States 

will make payments \0 Canada totaiUng :564.4 million (U.S. lundsl for flood 

control prOllided by Canada. 

(e) Tile United Sta tes has the option of co"structing a dam on the Koo tenai River 

near Libby, MOll1a"il. The LIbby reservoir would extend sorne 42 miles in to 

Canada and Canada would make the necessary Canadian land ...... ailabl .. for 

flooding. 
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lfJ Both Canada and the Uni ted States have the right to make diversions of water 

for consumptive uses and, in addition, after September 1984 Canada has the 

option of making lor power P\.IrpO$1!$ speeilie diversions of the Kooten.ay River 

into the headwaters of the Columbia Riller. 

191 Oiffermces arising under the TreaIY which nnnat be resolved by the two 

countries may be referred by ei ther to the International Joint Commission or 

to arbitration by an appropriate tribunal 85 5j)eCil ied b~ lhe Treaty. 

Ih) The Treaty shall remain in force for 8t least 60 years from ils date of ralifielllion, 

16 September 1964. 

The ProtOCOl of January 1964 8mplified and cl~ri fied cerUlin terms of the Columbia 

River Treaty. Tile Attachment Relating to Terms of sa le signed on lhe illlme date e'Stablished 

agreement that uodef cerUlin terms Canada would sell in Ihe United Slale'S its en tillement 

to downstream power benefilS for a 3Q.year period. The Caf\ildian Entitlement Purchase 

Agreement of 13 Augusl 1964 provided that the Treaty storages would be operative for 

power purposes on the following date'S: 

Duncan storage 

Arrow storage 

Mica S10"9I! 

5 

1 April 1968 

1 April 1969 

1 April 1973 
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PERMANENT ENGINEER ING BOARD 

General 

Article XV of the Columbia River Treatv estab lished a Permanen t Engineering 

Boord consistil>!l of two members to be appointed bV Canada and tllllO members bV the 

United SUites. AppOinlments to the Boord were to be mude within three months of the 

date of ratificatiorl. The duties arid responsibilities of the Board were also stipula ted in 

the Treatv and related documents. 

Establishment of the Board 

Pursuar.t to Executive Order No. 11171 dated 16 September 1964 the $ecretarv 

of the ArmV and the Secreta,..,. of the Interior or. 1 Decamber 1964 appoir.ted two 

members and two allemBle members to form the Un ited St.lles Section o f the Permanent 

Engineering Board. The members of the Canadian Secllon 01 the Board wete appointed bV 

Order in Courn:il P.C. 19641611 dated 29 Octobef 1964. Each member was authorized 

to appoint 8r. 81temate member. On 11 December 1964 the two govemmenu anncxmced 

the compOsition of t he Board. 

The names of the Board members, alternate members aoo $l!Cretaries I re showrI irl 

Apptmdix A. II is no ted that Mr. Alex Shwaiko has replaced Mr. Frl!d L. Thrall .s 8n 

allemate member On the United Stales Sec tion of the Board. 
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Duties Ind Responsibilities olille so.rd 

The ger>e'lOll duties and reS!)Of'lSibilities 01 the Board to It..! pernmenu. IS set forth 

In the Treaty and related documents, include: 

181 assembling records 01 the flows of tM COlumbia River and the KootlNY River 

atth!! Canadl-Uni ted States 01 A~ica boundary; 

{b) r!!pOrting to c.rnodl .nd the United States of America whenever there is 

substantial dlllli"ion from tt..! hydroelectric and flood control operating plans 

and if appropriate including in tt..! report recommendations for remedial action 

and compens..nory adiuSUTlents; 

(c) assisting in reconciling difflf.nces concerning lechnical or opeora lional mailers 

Ihat may ari5O! between the enlitles; 

Idl making peoriodie in$PIICtions and requiring reports es necessary from tM entities 

with. view to ensuring t"'l the objec1ives of the TrNty .. e being met; 

(e) making repo.u to Canada and the United States of America al lean OrlOl I year 

01 the rH..Iltl being IChleved under lhe Treaty and making $PICIII r~ts 

concerning Iny mBtter which it considers should be brl,lught 10 their I ttantion; 

Iff investigating and reporling with respect to any other malter coming within 

the scope of the TrUly 11 the reqUH' I,If either Canadl or the United States I,If 

A~ica; 

(91 consulting with the "'Iilin in ,"'" eslBblishment Ind operation 01 a hydro­

meteorl,llogical rynem II requinld by AnneJC A of the Truty_ 
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ENTITIES 

Gen&ral 

Article XI VII) of the Treaty provides for the desi!lnation by Canitda ~nd the U"ited 

Sta les of ent ities which are empowttred ar>d ch~r\led wi th Ihe duty of formulalir>g ."d 

I!KKlJtlr>g the opeo-at i"g arrar>gemem, necessary to impleme"t lhe Treatv. PrOlli$lon is 

made for eithttr 9OIIerOlmaOl t to designa te oOle Or more en tities. The powers 8"d duties of 

the enlities are specified in the Treaty ar>d related documents. 

Establish_" t of the e " tities 

EM8CutiYe Order No. 11177, previously referred 10. desig"ated the AdminiStrator 

of the Bo,meville Power Admi"istratio", Departme" t of Ihe '''!erior. 8"d Ihe Oivisio" 

En.ginaer. North Pacific Div ision, Corps of e "!linaers, Oepartme,,' of Ihe Army. as the 

U"j,ed Stales E"tity wi th the Admj"istflltor \0 serve as Chairman. Order j" Council P.C. 

1964-1401 dated 4 September 196<1 designated lhe Brilisn Columbiil Hydro .",d Power 

Authori ty as Ihe Canadia" EOltity fO<" lhe purposes of the Treaty. 

The names of the members of the two emi l ies are snow" j" Apper>diM B . • t is rooted 

that Mr. J. W. Wilson hu replaced Mr. W. D. Kennedy as Chairman of Ihe CanadiB" E"lity 

and Ihat Major Gefll!fal Wesley E. Peel his replaced Major Ge"eral Richard E. McCo""ell 

8$ member of the U"ite-d Stales E"tity . 
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YISITOR CENTRE.t lib<>; 0-.._ 

Powers and Duties 01 the Entities 

In jl(ldition to the f>QWers .nd dUlin specilil!d ~ I_here in the Treaty and related 

dOQJmenlS the Treaty requires thattne en tities be ~sible 10f: 

I.) I;O-ordination 01 pl .... , nd exchange 01 information rel'ting to IlCililies 10 be 

used in producing .nd oblll,ning !he benelits contemplatl!d by tha Truty. 

(bl calculation of and arra~tl lor delivery 01 hydrgele<:tric power to which 

Canada i~ entitled lor providing flood con trol. 

(c) calculation 01 the .mounts PIIYllble to the Unitl!d States 01 Amefica lor standlly 

traosmission services. 

Id) consulta tion on rwquests lor .... i"ions rnadt! pursuant 10 Articles XIIIS) and 

X11l 16!. 
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!~I the establishment and optrftion of • hydromet!'Ofological system as raquired 

by Annex A. 

II I "ssisting and co-operating with the Permanent Engir.e«ing Soard in the 

discharge of ill fUr'lC tl onl. 

Igi periodic calculation of ItCCOUnli. 

(hi preparation 01 the hydrotlettric gperating plans and the llood control operat ing 

plans for the ~nad,an storl9' together with demmina tlon of the downs"eam 

power benefits to wnich ~nMli is entilled. 

iii preparation of proposals to Implement Article VIII and carrying out any 

dispoSilI Buthoriled or exchange provided for t h .... ein. 

(jj making appropriate arrangements lor d~l~y to Canicho of the downstream 

power benefits to which ~nMla Is entitled including wch mailers as load 

lactors for delivery . t imes and points of detiWry. and catculation of 

transmission loss. 

Ikl preparation and implementation of de latled operaling plans Ih81 may produce 

r!!$Ut l. mOre advantageous to bolh coun tries thal1 those that would arise from 

operation under the ptans referred to in AnneMes A and 8. 

Artld" XIVl41 of me T ... tv prOllidn tha t the two goOIIernments may. by an exehanoe 

01 notes. empower or charge the ,n til,es with anv other matter coming within the SlOOP" 

01 the Tr~aty. 
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ACTIVITIES Of THE BOARD 

Meetings 

The first meeting of the Board during the report year was held in Portland, Oregon 

on 26 November 1974 to review progress under the Treaty and to discuss preparation of 

the Boord's Annual Report. The Board me t with the Entities on the same day to discuss 

Enti ty studies and general progress. The second meeting of the Board was held in 

Castlegar, B.C. on 24 August 1975. The Board attended dedication ceremonies at Libby 

Dam and inspe<:ted the Libby project On 24 August 1975. On 25 and 26 August the Boord 

visited the Arrow, Kootenay Canal and Mica projects. 

Reports Received 

Throughout the report year the Canadian Entity provided tile Board with weeklv 

reports on operation 01 the CaniKlian storage reservoirs and with daily flow forecasts 

during the freshet season for the northern pari of the COlumbia River basin. The United 

States Entity provided monthly reports on the opera t ion of the Libby storage reservoir. 

The Entities also provided copies of computer printouts of studies for the Assured 

Operating Plan and downstream power benefit calculations, and the following documents 

and reports: 

Report 01 Columbia River Treaty Canadian and United States Entities for the 

period 1 October 1913 to 30 September 1974 

Columbia River Treatv Hydroelectric Operating Plan - Assured Operating 

Plan for Operating Year 1979·80, plus a copy of the Entities' il9reement on 

th is document 
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Detailed Opera ti ng Plan lor Columbia Ri~er TrlOilty Storage 1 July 1974 through 

31 Jul y 1975, plus 8 copy 01 the Entities' agreement on this docu ment 

Determination of Dowr>stream Power Benel its Resultinglrom Canadian Storage 

for Opera t ing Year 1979·BO, pillS a copy 01 the Ent;ti~' agreement on this 

document 

Columbia River Treaty Hydrometeorological System Plan for Exchange of 

Operat ional Hydromel Data dated 31 December 1974, plus a copy 01 the 

Entities' agreement on this document 

Subsequent to the end of this report year the Board rl!Q!Ned the following documents 

and reports Irom the Entities: 

Detailed Operating Plan lor Columbia River Treaty Storage 1 August 1975 

through 31 July 1976, plusa copy of the En tities' agreemen t on this document 

Columbia River Treaty Hydroelectric Operating Plan - Assured Operating Plan 

for Operating Year 1980-81 , plus a copy of the Entities' agreement on this 

document 

Determination 01 Downstream Power Benefits RllSUliing from Canadian Storage 

for Operating Year 1980-81, plus a copy 01 the Entities' egreeme r>t on this 

document 



Report 01 Columbia Ri~er Tre;lly Canadian and United States Entities lor the 

period 1 October 1974 to 30 September 1975 

COlumbia River Treaty Hydrometeorological System Treaty Facilities. 

September 1975 

COlumbia River Treaty Hydrometeorological Support ing Facili t ies, 

Sep tember 1975. 

Report to Governments 

The tenth Annual Report 01 the Board was submil1ed to the two governments on 

31 December 1974. 
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PROGRESS 

General 

The results achieved under the terms of the Treaty include construction of the Treaty 

projects, progress In developing the hydrometeorological network, pOWer.nd flood con trol 

opeflling plans, and the annu.1 calculation 01 downstre<lm power benefi ts. The three 

Truty storage projects in British Columbi., the DurlClln, Arrow and Mic. pro~ts, .. e now 

in operation and supply power benel its primarily in the United SillIeS lind flood control 

benefits in both Canildoo and the United StitH. The Libby stor. project In Monti ... i, in 

operation and prOllides power and flood control ber>efits in both countries. When the 

pOWerhouse at Mica dam and tke Canal Plant on the Kootenay Riyer, both curren tly under 

conSlfl'Clion, are completed, thl power benefits in Canada wal increnl suinlentiafly. 

The Iocatiorn; of the four projects Ife showl1 on Plate I in Appendix O. 

SU\US 01 the Treaty ProjeclS 

Duncan Project 

Duncan Dam. the smallest Treaty project. was scheduled by the Sal" Agreement for 

operation by 1 April 1968 and was the first of the Treaty projeclS to be completed. It 

became fully operational on 31 Ju ly 1967, well in advanc<! of Treaty requirements. 

The earthfill clam, .bOOt 130 feet high, is located on the Duncan Rive<. few miles 

north 01 Kootenay lake. The r..-rloir behind the dam extends for abou t 27 milll$ and 

17 



provides 1.400.000 acre· fee! of usable storage which is all committed under the Treaty. 

There ar. no pawl!< f&cili !ies included in this pfojec! which is shown in the pict ure on 

"",6 . 

Characteristics of the project a ra shown in Table 1 of Appendi~ D. 

ScU ICEW,o.yS 
""'"';"'1"' 
!luIPI'> K ............ 0."'-

Arrow Project 

The Hugh Kl!f!nley.ide Dam. a l Ihe oulle l of the Arrow Lakes. was Ihe second Treaty 

project 10 be completed. II beclme operationa l on 10 October 1968 well ahead of the dats 

of 1 April 1969 scheduled by the Sales Agrl!f!menl. The project has nO "ssociated power 

facilities. 

" 



The dam consists of two main components: a concrete gravi ty SUucture which 

includes the spillway, low level ou tl ets and navigation lock and an earu,fill section which 

dS1!5 170 feet above the riverbed. The reservoir, abou t 145 miles long. includes bo th the 

Upper and Lower Arrow Lakes, and provides 7. 100.000 acre- feet of Treaty storage. 

The prolect is shown in the picture on page 3 and project data are shown in Table 2 

of Appendix O. 

Mica Project 

Mica dam, the largest of the Treaty projec ts. was scheduled by the Sales Agreement 

for Initial opera t ion on 1 April 1973. The project was declared operational and commenced 

storing on 29 March 1973. 
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Mica dam is localetl on Ihe Columbia Ri~er aboul 85 miles north of Revelsloke, 

Brilish COlumbia. The earthlill dam rises more Ihan 800 feel above its four.dallon and 

creates /I reservoir 135 miles long with a storage capacity of 20,OOO.lXXl aCre· fee t The 

proje<=t will u tTlize 12.lXXl,OOO acre· feet of live storage of which 7.000,000 acre- feel are 

committed under the Treaty. Severa l years will be re-quired 10 completely fill t he reservoir. 

Work is proceeding on construction of the underground power generating fadHti~ at 

this site. The first two of the initial lour generators are exp...::led 10 be in service in 1976. 

There will be SpaCe for a 10Iai 01 s.ix 435.000 kw units with a lotal capacity of 

2,610.000 kw. 

The dam is shown In the picture on page 13 and project data are shown in Table 3 

of Appendix D. 

O~AFT TUBE ELBOW 
I", u,,;, No. I 
.,Mo<.o __ ... 
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Libby Project in the United States 

Libby Dijm is located on the Kooterlai River 17 miles northeast 01 the IOwn of 

Libby. Montana. Construction began in the spri,,!! of 1966, storage has been operational 

sioce 17 April 1973, and commercial generation of power began on 24 AU!l\lst 1915, 

coincident with IOfmal dedication of the projec t. The concrete gravity dam rises 370 teet 

abolle the river bed and creates Lake Koocanusa which is 90 miles lo,,!! and e~tends 

42 miles into Canada. Lake Koocanusa has a grOS'S stOf!lge 01 5,809,CQO acr ... feet. of 

which 4,934,000 acr ... feet are usable for flood control and power purposes. 

Construction of the dam has been completed, and wOfk during 1975 was devoted 

primarily 10 completing the powerhouse, visitOf1,' 3(:Commodat ions, and the selective 

withdrawal system. 

The powerhouse structure is complete and installation of generation facilities is 

continuing. Unit 1 was completed In August 1975 and Unit 2 is scheduled to be on-line 

in October 1975. Units 3 and 4 are scheduled fOf completion In January 1976 and 

April 1976, respectively. Space is also being prO'Jided for four addi t ional units which are 

currently scheduled IOf the mid· 1980's. 

The visitors' lICcommodatiOns contract is IICheduled for completion in November 

1975. The relocation of Montana State HighwaV 37 along the east bank 01 Lake KoocanuS<l 

was completed In 1975, and construction of an additional portio" of Monta"" State 

Highwav 37 dow"stream of the dam is scheduled for the $pri,,!! of 1976. 
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Work 0" thl:! StlIe<:tivl:! withdrawal system, which will permi t the Il:!gulatio" of water 

Quali ty by Stlle<:ti"g tilt! l!!II el '" the reservoir from which wa ter is draw" for power dis· 

charges, is "Ow about 85% complete. This feature is scheduled for completio" by Ja"uary 

1976. 

The Libby project is :;how" i" the picluru 0" page 9 arId p.ojllCt data are :;hown i" 

Table 4 of Appe"d i ~ D. 

LIBBY OAM OEOICATION 
SrHllo.;nopo .. 
_ ... ;.0 .... ' .. 

'" -"'''' .. 24_" ,g15. 
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libby Project in Canada 

Nea rly half 01 t he 9().mile length of Lake KoocanU1ia, when full, is in Canada. Pro-

curement and preparation of the land require<l for the pOrtion of the reser\loir in Canada 

is, in accordance Wil h the terms of the Treaty. the obli!}<l tion 01 the Canadian Government. 

By subseQuen t agreement between Canada and the Province of British Columbia in 

8 July 1963, British Columbia undertook responsibility for t he-se flowage costs in Canada. 

Storage of water to refill Lake Koocanusa commenced early in May and on 19 May 

1975 storage commenced in the Canadian portion of tke reSl!!Voir. The reservoir reached 

its maximum elwation fot the year of 2455.5 feet on 9 September. slightly below the 

normal fu ll pool elevation of 2459 fee l. 
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The Briti$h Columbi~ Fmffi Service is continuing with a prog ram of piling a nd 

burning debris collected on the $hme. of the reservoir. All r.ew roa-ds. bridges and modifiea· 

tiorls to the Carnldian Paci fic Railway track between Fort Stee le and Wardner made 

rIt!Ct!Sl<Iry by the project were completed in 1972. 

The Fi$h and Wildlife Branch of the PrOYincial Department of Recreation and 

Conservation has installed fish screens in Unklater and Plumbob Creeks as a contribut ion 

to the United States lish· taggir.g program lor the r~rvoir. The Parks Branch ollhe same 

Department is proceeding with development o f waterfront parks and reO'"ealional facili t ies 

at Kikomun Creek and Wardner and is studying the possibility of other reO'"eational areas 

around the perimeter of the reservoir. 

Hydromeleorological Network 

One of t he resporlsibili lies assigned to the Entities by tha Treaty is the establishment 

and operalion. in coni<Ultlttion with Ihe Permanent Engineering Board. of B hydro­

meteorological svstam to ob tain d atH for detailed programming o f flood control and power 

operation. This system includes snow courses, meteorological stations and streamflow 

gauges. 

In developlll9 the hydromeleorological nelwork Ihe Entities, with the concurrence 

of the Board. adopled a document which defines the Columbia River Treaty Hydro. 

meteorological System Network and sets forth a method of classifying facilities Into those 

required as part 01 the Treaty System and those of value a5 Supporting Facilities. The 

Columbia River Treaty Hydromet eorological Comminee, formed by the Entiti es. makes 

recom menda t ions On e-stablishing t he Treaty Hydrometeorological System. 

24 



During this report year the Enti t ies, wit h the concurrer.ce of t he Board, adoptll'd a 

revised plan for e~change of operational hydrome teorological data. The Entit ies, alter the 

end of this report year. provided the Soard with r1I\Iised documents which list the Treaty 

System and Supporting Facilities fo r the hydro meteorological network. 

CORRA l iNN OAM 
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Power Operating Plans 

The Treaty and related documents pr(Wide that the En t ities Bre to &!.Irlltl annuall y on 

operating plans and on the '''5Ulting downn.eam pOwer benefits for thesi~thSlJccreding 

yea. of operation. 



Early in this repo<t year Ihe En t ities provided the Board with a detailed operat ing plan 

for Canadian storage for the operating year ending 31 July 1975. A detailed operalinq plan 

for the operating year ending 31 July 1976 was forwarded to the Board alter the end of thl~ 

report year. The delailed operating plan 10 31 July 1976 is the fi rst to include operation of 

the libby project 

The operating plan for operal ing year 1979·80, received by the Board early in the 

report year, is Ihe fourth to inClude generation at Ihe Mica projecl. This operaling plan i~ 

based On Ihe operal ion of Ihe system lor optimum gen~ation in OOt h countriM. The Board 

has reviewed Ihis plan and conclude. that it i. consistent wilh lhe terms 01 the Treaty and 

doe. nol depart substantially from previous plans. The oper~ting pl3n lor 1980.8 1 was 

provided 10 Ihe Board alter the end of the report year. 

RuNN[R 
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Annu~1 Calcul~tion 01 Downstream Benef in 

Thegeneral requirements IO!" determinalion of assured operating plans and downstream 

power benefi ls a re summarized in the firsl paragraph ollhe pr~ing sect ion. 

In this report year Ihe Enti ties prOl/ided Ihe Board wilh a copy of their agreed docu· 

men t outlini"'.l downstream power benefits rewlting from Canadian storage fO!" Ihe 

operating year 1979·80. The Board has completed its review 01 this document and con· 

cludes thaI it meets the requiremems of the Treaty. Copies of the tnrH computer studies 

used in t he fina l calCUlations for tne determination of downstream benefits and which also 

provide the basis of the hydroele<:lric operating plan were forwarded to Ihe Board bv tne 

Entities. This material f3Cili tated review of the documen ts bv the Boa,d. A report on 

de termination of downSlream power benefin for tne operating year 1980·81 WitS received 

from the Entities after Ihe end oflhe repofl year. 

Flood Control Operating Plans 

The Treaty provides that CaMdian storage reservoirs will be operated by lhe 

Canadian Entity in accordance with operaling plans designed 10 minimize flood damage in 

the United States and Canada. 

The "COlumbia River Treaty Flood Control Operating Plan" defines flood control 

opera tion of lhe Ouncan, Arrow, Mica and Libby reservoirs. This plan was received from 

the Entities and reviewed by lhe Board in lhe 1972·73 report year. 
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Flow Records 

Article XV(2)(a) of the Treaty SP<!t'i fied that the Permanenl Engineering Board shall 

assemble racordsoi llowsof the COlumbia and Koolenay RNers al 1t1e Canada-United States 

of America boundary. Actual recorded flows for the Kootenai River at Porthill. Idaho, and 

for the Columbi~ RNer al Birchbank, British Columbia, Plate 1, are tabulated in 

Appendi~ C lor this report year, 
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OPERATION 

General 

The Columbia River Tr .... tv Operating Committee was established bV the Entitill'S to 

develop operating plans for the Treaty storages and 10 direct operation of these storage$ 

in accordance wit h the terms of the Entitv agreements. 

During the report year the Treaty storage in Canada was operated by the Canadian 

Entity in accordance with the "COlumbia River Treaty Flood Con trol Operating Plan", 

the "Detailed Operating Plan for Columbia Rivl'r Treaty Storage 1 July 1914 through 

31 July 1915", the "Detailed Operating Plan for COlumbia River Treaty Storage 1 August 

1975 through 31 July 1976", the "Hydroelectric Operating Plans for Canadian Storage 

during the Operatirog Years 1969·70 through 1974.75", and the "Columbia River Trea ty 

Hydroelectric Operating Plan for Cilnadian Storage 1975·76 Operating Vear" , 

Power Operation 

The three Canadian Treaty resef\loirs, Duncan, Arrow, and Mica, and the Libby reser· 

voir in the United Statll'S were in full operation throughout this report year, After the very 

larye freshet in 1974, all storage in Canada committed under the Treaty and other rll'St!",oirs 

in the Pacif ic Northwll'St were full. Generally fINourable weather and streamflow conditions 

occurred throughout this report year, 
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Although rUllo/f conditio". were slightly below lI\Ierage for the September through 

Aprit period, power toads ill the United States Northwest were tess Iha" e~pe<:ted and 

power operat ions wer~ routilll!. Surp lus hydroote<:tric e!ll!r9Y was available i" the 8om-.e· 

ville Power Admi"i~ratiO!l system from mid· February through July. The 1975 freshet was 

abou t aVl!!"age aOO Treaty storage in the Our!!;,,,,. Arrow aOO Mica projects was filled. There 

was, howll\ler, "0 surplus water ill the system which would pl!!"mit an Increase In iMXumu· 

latio" of dead storage I" the Mica reservoir. 

Operatio" 01 the reservoirs is illustrated 0" p;)9<ls 32 s"d 33 by hydrographs whict> 

show actual reservoir IlI\Iels aOO SOme of the more imports"t rule curves which gave", 

operatio" of the Treaty storages. The Flood Control Storage Re!;ervat io" curve specifies 



m<I~imom month ·end resel\loir levels which will permit evacoalion 01 Ihe re~rvoir to 

control the forecasted freshet. The CritiC<lI Role Corve $hows minimom month·end 

reservoir leve ls which shoold be main tained to enable th" antidpated power demands 10 

be mel or>der adverse waler SlJpply conditions. The Variable Refill Corve shows reservoir 

elevatiorn; nece .... ry to enll"e refilling the re5e!Voir by Ihe end of Joly with a reasonable 

degree of confidence. Similar role curves which apply to ope ration of the combined 

Canadian Treaty storages have also been provided to the Board. 

At Ihe beginning of the report year the Doncan reservoir WaS 81 loll pool elevalion, 

lB92 feet. and waS maintained at this elevalion onlillhe end 01 November. From December 

1974 Ihroogh March 1975 storage releases were closely coordinated with releases Irom 

Libby to enSlJre compHanee with the International Joi nt Commission's Order on Kootenay 

Lake while evacoating lhe required 510rage space. During April releases from Duncan were 

kepi below 700 cis to assi51 in studies on the fish pOf/Ulalion below the reservoir. The 

reservoir was held be low elevat ion 1798 leetontil 6 May 1975 when re5e!Voir discharges 

were redoced 10 100 cis and stOfing commenced. The reservoir reached loll pool elevation 

of 18921eel on 1 Aogost 1975 and this elevat ion was maintained th rooghool the remainder 

of the report year. 

The Arrow reservoir at the beginning 01 the report year was al eleval ion 1430 feet. 

Downstream power requirements and below average inflows resulted in a continuing drop 

in reservoir levels of aboot eight feet per monlh Ihrough Febroary 1975. During the second 

half of March the level fell about five feel in one wl!1!k. Drafting of reservoir sto rage was 

complete by Ihe end 01 March and stOfing commenced doring Ihe f irSI week in May. 
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After this only minimum releases were prOl/ided until mid ·July when discharges were in· 

creased lor power purposes. A temporary 5ur~harge was mooe on the reservoir to eleva tion 

1446.1 feet al the end 01 July in order 10 compensate lor anticipated I .... oluntary storil9\l 

at Mica Dam dua to discharge limitations. FlIVourable streamflow conditions enabled Arrow 

re':ll!rvoir to remain nearly full unt il the end 01 September. On 30 September 1975 the water 

wrface was 81 elevation 1443.2 feel 

At the beginning 01 the report year McNaughton Lake, the reservoir behind Mica 

Dam, was at elevation 2402 feet: the 7 million acre·feet of Treaty storil9\l was full and 

about 6.2 million &erll- fee t of water was in dead storage. Discharges throughou t th~ winter 

Wl.!re held as high as could be tolerated for construction of the pOWerhouse. In March dis-­

charges were reduced 10 con':ll!rve water for possible transfer to dead storage bu t low 

inllows and high demands made it nec<lSSary 10 resume high ra tes of discharge BI Ihe end 

01 March. The minimum reservoir level was 2261.6 feet on 30 April 1975. During the 

relill period outflows were reduced to 1,000 ch. By the end of July t he requirement to 

fill the Treaty storage and to meet downstream power needs had used all available waler 

and the amount in dead storage remained 8tthe 6.2 mal accumulated during the previous 

year. 

In August and September 1975, in itCCOrdance with the provisions of the Program 

for Initial Filling of Mica Rewrvoir, dated 26 July 1967, the Ca""dian Entity delivered 

electric energy to the United States in lieu of equivalent water releases from McNaugh ton 

Lake. This measure increased the dead storage reserve by 0.5 ma l \0 6.7 mal by 

30 September 1975. The water level on tha t date was 8t elevation 2405.8 leet. 
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Lake Koocanusa, the reservoir created by Libby Dam, wa~ at elevation 2453 feet 

on 1 October 1974, having reached its no rmal lu ll pOOl elavation 01 2459 feet for the first 

time In Julv 1974. Drafting of storage water for downstream power gerlf!rDtion and flood 

control evacuation which began in September continued at a high rate during Oc tober and 

November. By the end of November. Libbv outflow. were being regulated to lesser amounts 

to provide a uniform rale of drawdown of the reservoir. LibbV and Duncan outflows were 

coordinated from 1 December 1974 through March 1975 to maintain KootenaV Lake 

lavel. con. i.tent with the International Joint Commission rule curve and to ""acuate 

both reservoirs. 



The low wato>r el""alion 01 2287 1001 required lor llood control w~s r"ached by 

April. Reservoir refill started on 8 May and Ihe max imu m reservoir el""8lion lor thtt year, 

2455,5 leel, was reached on 9 Seplember. 8y the end 01 the month Ihe waler '\Urlac" 

was a l ell!lla liOll 2453,0 1001. 

Flood Control Operation 

Operation lor llood control duri,,\! the 1975 freshet was in accordance with the 

Entity document "Columbia River Treaty Flood Control Operating Plan", Storage Space 

at the Duncan, Arrow, Mica and Libby proje<:ts was provided prior to the Irewt in 

accordance with Ihal plan, Sloring commenced early in May and oonlinued until alter Ihe 

peak 01 the freshet was reached late in June, This about .... erage freshet was oon trolled to 

well below dmnagi,,\! diSCharges. 

SOUSE GUlCII 
pIo:nlc: _to< 
"" ...... Kooc ....... 

in """' ...... 
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BENEFITS 

Flood Control Pro"o/ided 

Wi thout rt!gula t ion by uP'ltream reservoirs tke 1975 freshet would Mve produced 

an average April t hrough August rUr>OfI volume and peak dischar98 at The Dalles, Qrt!gon, 

and would have c .... sed li ttle f lood damage. In Canada, even wi thout the four storage 

projects constr\.lcted itS a rll"SUlt 01 tke Treaty, the peak discharge of the Columbia Rwer at 

Trail would not have reached damaging l ... e l5. 

1\ is estimated that the Duncan and libby projects reduced the peal<. stage on 

Kootenay lake by about si x feet and that tke Duncan, Arrow, Mica and Libby projects 

reduced the peal<. stage of the Columbia RWer 8t Trail, British Columbia by more than 

nine leel The effect of storage in tke Duncan. Arrow. Mica and Libby reservoirs on flows 

8t the sites and on flows of the Columbia River at Birchbank is illustrated on page 

by hydrographs which show both the actual discharges and the pre· project flows that 

would h8Ye occurred if the dams had I10t been buill It is noted tha t the pre-projec t 

hydrograph for Bircnbank hn been comput!!d on the assumption that the effects of 

Duncan, Arrow, Mica and Libby rt!gula t ion and of the rt!gulation provided by the Corra 

Linn development on Kootenay Lake have been removed. 

The operation of Columbia Basin reservoirs for the system as a whole r!!duc!!d the 

natural annual peal<. discharge of the COlumbia River near The Dalles, Oregon from about 

670,000 cis to 423,000 cis. The corresponding reduction in peak stage at Vancouver, 

Washington was about nine feet. The unregulated freshet would have been more than bank 
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full at Vancouver but three feet below major flood stage. The Duncan, Arrow, Mica and 

Libby projects conuibuted about 40 percent o f the 10lal effe<:tlve Slorage In Ihe Columbia 

Rlver system during Ihe peilk runoff monlh o f June 1975. The regula t ion bV the Treaty 

storage projects during the 1975 freshet period contributed onlV minor flood oontrol 

benefits In Can&da and the United Statl!$, 

All payments required bV Art icle VI (I ) as compensat ion for flood control provided bV 

the Canadian Treaty storage proje<:ts have been made by the Uniled Stales to Canada; the 

final pavmen t was made on 29 March 1973 when the Mica proje<:t was de<:la.ed operational. 

Power Benefits 

Downstream power benefits in t he Unit ed States which arise from operation of the 

Canadian Treaty Storage were pre-determined and the Canadian one-half share was sold In 

the Unitad States under the terms o f the Canadian En t itlement Purchase Agreement for 

a 3(l..vear period. No additional downstream power benefit s were realized during the year 

from the operation of Treaty dams ot her lhan the added generation made possible on the 

Kootenay River in Canada and additional generation in the United Sta tes system resulting 

from regulation provided by Libby. The Kootenay River benefits in Canada, ur>der 

Article XII of thi! Treaty, are retained wholiV within Canada ar>d the benefi ts from LibbV 

in the United States a.e not sha.eable under tha Treaty. 
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CONCLUSIONS 

1. The Duncan, Arrow, Mica and Libby projects have been oper~ted in conformity 

wit h the provisions 01 the Treaty. the detailed operating plans developed by the 

the Entities, and the flood contrOl operating plan for Treaty rt!$t!!Voirs. 

2. Entity evaluations pertaining to development 01 the hydro meteorological 

network, power operating plans, and the annual calculation 01 dOWo"\Stream 

power benelits are proceeding satisfactorily. 

J. The rt'gulation by the Treaty storage projects during the 1915 Ire-shet period 

contributed only minor flood control benefil!; in Canada and the United States 

because 01 low runoff conditions. 

4. Finally. the BOlIrd concludes that the objectives 01 the Treaty are being met. 
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'" 24,Il00 ..... ",300 " .. ".~ 11,600 _, 1110 " ... ,. .... t . '110 ,.., 9,140 

" 74.800 ' .... '4,400 " .. " ... 18,MIO _,UKI ", ... •. "" ,~ 15,800 

" 24,800 21 , 100 " ,300 12.800 ".~ 11.600 '."" " .. .... ,."" 17,100 

" ,. ... 24.Il00 " ,300 '2.100 " .... 11.1!IOO ',700 " .... ..... 3.750 l' ,8IXI .. " ... 24,200 15,Il00 15,500 " ... '1,700 5,240 ",~ 7,700 3.370 10.1!IOO 

• " 24,800 24,500 lUOD 15,000 ".~ 12,200 B,I50 "."" ... ... " 10.500 

• 
" " ... 24.100 11.eoo 11,000 2UllO 11,300 7.310 "."" 21.1100 '.- ,.,'" 10,JOO 

" " ... 23.600 16.600 16,000 23,700 11 ,300 '.= "."" m."" 7.010 ,"" 80510 

" 24,100 23,200 18.1OCI 16,000 23,200 11,500 •. "" 31,200 18,700 •. '" ,~ '.~ 

" 25,100 23,500 18.600 11,100 19.500 11.800 10.CIO 31,Il00 18.200 •. "" '."'" 8.410 
m " ... :!!i,too 16.100 18,100 18.100 11 .800 11.100 ~, .. 11.100 ' .310 ..... 8.310 

" :!!i.UlO 11.100 m.~ " .... 12.500 ~ ... 18.000 '."" 4.1SO 8.110 
n 24.000 11 .800 m,"", ,,~ 12.BOO ~ ... """ 8.100 4.010 '.-" ~."'" 11.800 m.~ ~.4SO 12.CIO ~ .... 15.100 ..,'" 4.130 '''' ,. 24.Il00 11.200 m.ooo •. "" lVOO 27,200 16.100 ..... •. "" ,..", 

" 24.1kX1 l1.l'OO m."'" •. "'" 11. 100 24.500 16.200 4.41 0 '.'" ' .... 
~ 24.500 16. 100 11.000 llil.CIO , .... 14.700 " ... 14.<100 4.110 •. '"' 8. 120 

" :!!i.too """ 13.Il00 111.Il00 ,.,., .. ~ 21 .000 "~ 4. '110 ..... •. "" ~ 14.Il00 12.000 11 .Il00 '."" '." 11.500 ".100 n.4IOO , .... 4.no .... 
3 14.400 11 .Il00 11.4100 .. OO 11.Il00 24.:100 11 .500 "'" '."" 10.100 

" '4.Il00 1' ,t!IOO 11 .:100 '."'" 18.000 ~ ... 10.500 4.010 '."" 10.100 

" " . 100 11 .:100 '."" ~.~ '."" .. '" - 24.500 "'~ 14.100 16.200 23._ " ... 1I. 1SO 78. 100 ".~ , .... '.= ..... 
KOO I EN",,' RIVER /l. r I'OlIlHI Ll, 10/l.HO 0.;.., _\Il0l , ........ _ -.. JO 50;: ....... 11115 ... cWo< _ jM+ __ 



APPENDIX 0 

PROJECT INFORMATION 

Power and Slorage Projects. 
Norlnern Columbia 8asin Plall No. 1 

ProJecl ChM<>cterinic; 0811 

O\Jnc:an Project Table No. 1 

Arrow Project Tabl~ No.2 

Mica Project Table No. 3 

UbbV Project Tabla No. <I 
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POWER 8 STORAGE 

PROJECTS 
NORTHERN COLUMBIA BASIN 

.. ., ..... ~"'" -C O" NO. 



DUNCAN PROJECT 

Ouncan Pam and Duncan Lake 

Storage Proje<:t 

Construction began 

Storage bKame fully operational 

Reservoir 

Normal Full Pool Elevltioro 

Norrn/ll Minimum Pool EleYllioro 

Surface Ar ... at Full Pool 

Totll St orage CapllCity 

Usable Storage CaplICit y 

Treaty Storage Commitment 

Dam, Earth!;!! 

Crest Elevation 

Length 

Approl(lmale heightlboYe riverbed 

Spillway - Mal(imum Capacity 

Discharge Tunnels - MaKlmum CaPIICity 

Power Facilities 

N_ 

48 

TABLE 1 

17 September 1964 

31 July 1967 

1,892Ieel 

1,794,2 feet 

18,432 lM:fes 

1,432,500 ac- ft 

1,400,000 IIC·II 

1,400,000 a(;.ft 

1.9071""1 

2,600 leel 

130 leel 

47,700 cis 

20,000 cis 



ARROW PROJECT 

Hugh Keenley$lde Oam and Arrow Lakes 

Storage Project 

Construction began 

Storage became lul ly OpefDlional 

ReseNoir 

Normal Full Pool Elevation 

Normal Minimum Pool Elevation 

Surface Area at Full Pool 

Total Storage Capacity 

Usable Storage Capacity 

Treaty Storage Commitment 

Oam, Concrete Grwity and Eanhlill 

Crest Elevation 

Length 

Approximam height above riverbed 

Spillway - Maximum Capacity 

Low Level Outlets _ Maximum Capaci ty 

Power Facilities 

"'~ 

Relocations carried out: 

Canadian Pac if ic Railway 

Highways 6 and 23 

" 

TABLE 2 

March 1965 

10 October 1968 

1,444 feet 

1,377,9 feet 

12B,ooo acres 

B,331,000 aC·11 

1,100,000 lI<:· ft 

7, 1 00,000 1I<:· (t 

1,4 59 feet 

2,B50 feet 

170 feet 

240,000 cis 

132,000 cis 

3,5 miles 

110 miles 



MICA PROJECT 

Mi~ O,m.nd McNaughton L.k. 

Star. 

Constl'\lctlon began 

Stor.l:IIcI .... fuliV operational 

Reservoir 

Normal Full Pool Elevation 

Norm&1 Minimum Pool Elevation 

Surl&el Are." Full Pool 

TOUI Storage Cop;ocity 

Usable Storage Cop;ocity 

Total 

Commltmlnt to Treaty 

Dam, Earth/ill 

Crest Elevation 

L.ngth 

Approximlte height above fOO,lnd&tion 

Spillw.V - MiXlmum Copacity 

Outlll Works - Maximum Capacity 

Paw&r F.ciliti., 

De";gnld ul tlmale Installation 

6 uniu It 435 mw 

First powIl pLanflld lor 

Prestnl undertaking 

4 ",niu II 435 mw 

Head It ,,,,II pool 

Mulmum Turbine Discharge 

014 unilli at '",11 pool 

Relocations ~rried out: 

Big Bend Highwav between Revelstok, and Mi~ ProjlCl 

Ca...clian PlICific R.ilway 

50 

TABLE 3 

September 1965 
29 MiII"cn 1973 

2,475 feet 

2,320 feet 

105,600Krn 

20,000,000 .vI! 

12,000,000 1e·1t 

7,000,000 lC·fl 

2,SOO leet 

2,600 leet 

BOO'tel 
150,000 ('Is 

37,400 cis 

2,610 mw 

1976 

1,740 mw 

600 leel 

40,000 cis 

90 mil ... 

7.7 miles 



LISSY PROJECT 

Storage Project 

CoMtn.Jction began 

StOfDII" became fully ope"tional 

Reservoir 

NOfmal Fu ll Pool Elevatio" 

Normal Minimum Pool Elevalio" 

SurlllCe Area at Full Pool 

TOlal Storage Capacity 

Usable Storage Capacity 

Dam, Conerete Gr""ity 

Deck Elevation 

Ler>gth 

Approximate heighl above riv.rbed 

Spillway - Maximum Capacity 

Low Level Outlets _ Maximum Capacity 

Pow« Facilities 

Desi90ed ultimate installalion 

8unitsatl05mw 

Power commercially .... il.ble 

Presem underlllking 

4 units at 105 mw 

Head at full pool 

Maximum Turbine DiICharlll 

of 4 units al full pool 

R"oc.olions carried out: 

Burlington Northern R.ilrOl(! 

Momana State Higtlway 31 

For ... t DevelOpment Road 

Forest DevelOpment Road CO""ectio"li 

British Columbia Highways 

Canadian Pacific: Railway 

5l 

TABLE 4 

"'66 
17 April 1913 

2,459 feet 

2,287 feet 

46,500 acr ... 

5,809,000 ac·ft 

4,934,000 ac-f l 

2,412 feet 

3,055 feet 

370 feel 

145,000 cfs 

61,ooocfs 

8"~ 
24 August 1915 

42Qmw 

352 feet 

19,625 cis 

59 mil ... 

52 mil ... 

50 mil ... 

16 miles 

29 miles 

15 miles 




