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SUMMARY 

The twenty·seveotn annual Reporl of the Petmanent Engltleenng Board IS subn'lIned 

to the Governments 01 the United States and Canada In compliance wIlli Arllcle XII 01 the 

COlumbia Rp,.etTrealyol17 January 1961. Thestatus of projects. progtess of Entlly studIes, 

opetatlOll 01 Duncan, Arrow, MIca and libby resetVOII'S. and the te$ultlng Derl8frts are 

deSCl'1bed. 

The Duncan, Arrow, Mica and Libby SlOOIge prOf8Cl$ were operated throughout Ihe 

year In accordance WIth !he otIjeebves of !he Trealy and the tenTl$ of operatlt'lQ plans 

developed by the Entities. Operations under the 1984 non·Treaty StOfage agreement 

between the EntIties relating to the use of non-Treaty stOfage. refill enhancement for MICa 

and Arrow reservoirs. and iRluallilbflg 01 non·Treaty resefVOjrs did nol conflict WIth Trealy 

operatlOllS. Treaty reset'¥Dlrs were operated on a dally baSIS tor llood control purposes 

dUring the yeat (pages 26-32). 

Studies pertaining to development of the hydrometeoroiOglcal network, power 

operatIng plans and calculabOns 01 doWnstream power benefits are being continued by the 

Entlltes to ensure compliance wrth the terms of the Treaty. 

The Aswred Operating Plan and downstream benefit document lor 1996·97 was not 

lec&ived The Board expressed intarast to the EntlbeS In being aDie to f8V1ew this document 

al an early date. The conesponchng document tor 1997-98, due tor complebon In October 

1992, will be the first to contam benefits no1 covered by lhe Sales Agreement. 

The Entilles ere contlnUlf'19 to develop plans !Of return of the Canadian Entitlement 

commencrng In operaung year 1997-98. A common understanding has no! yet been 

I8i1Ched as to how !he limltatlOflS to the capacity ered~ pot!IOn of the Entitlement should be 

determllled. Enllty evaluations are conllnuing. The Board notes the Importance of this 

matter and looks fOfWard to ib umely resolution wltNn the comIng year, 

The Board concludes thai the objectives of the Trealy are being met. 



INTRODUCTION 

The Columbia AlVer Treaty. which provides for cooperatl~ cIeveIopment of the Waler 

resourcesolthe Columbia AI~r basin. was Slgne<iln WlIShongtOn. D.C. 01'117 January 1961 

by representatives 01 the United States and Canada. ArtleIe XV oltne Treaty estabHshed II 

Permanent EnglneerlrlQ Board lind spe<:ified that one of its dulles would be to "make repons 

to CaJ'1ada and the United States of America at least once I yllllr 01 ttle results being 

achieved under the Treaty ... " 

This Annual Aepan. whd'l COYtII'S the period I October 1990 through 30 September 

1991. describes actMtle5 ol the Board. progress beirlQ achieved by both countnes under the 

terms of the Treaty. operlllOn oIlhe Treaty projects. and the r!SU1Ilng benefits. Summanes 

of the essential leatures 01 the Treaty and ollhe respoosibi~"es of the BoIIfd and 01 the 

EntrtJes are included. The repor1 raters to ~ems currently under revK!W by the Enli1ies. 

provides discussion regaldlrlQ the operatIOns of the Treaty reservOirs and ot the resuH'rlQ 

power and flood contrOl benelrts. and prasents the conclUSIOnS ot the Boald. 
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THE COLUMBIA RIVER TREATY 

General 

The CoIumbca Rrver Treaty was sogned In Washington. D.C. on 17 January 1961 and 

was ratified by tile United Stalls Senare in March of that year. In Canada rabfi(:atlOn was 

de!aye<l. Further oegotIabOnS between the IWOOOUillnes resu"ed in forma! agreemeill by an 

e~change of flOtes 00 22 January 1964 to a Protocol to the Treaty and to an Anachment 

Relating 10 Tefms ot Sale. The Treaty and related oocurnenlS were approved by the 

Canadian Parl iament in June 1964_ 

The Canadian Entitlement Purchase Agreement was Signed 01'113 August 1964. Under 

the terms of Itn agreement Canada's share 01 downstream power benefrts resulUng from 

tile fi rst thirty years 01 schedu~ operation of each ot the storage Pf0jects was sold to a 

group of electnc: utJlitl8$ In the United SlaleS known as the Columbia Storage Power 

Exchange. 

0f1 t6 September 1964 the Treaty and Protocolwereformally ratilled by an e~change of 

notes between the Iwogovemmerns. The sum of 5253.9 milllOIl (U.S. fullOS) was delivefed 

10 Ihe Canadian representatives as payment In advance lor the Canadian entitlement to 

downstream powlel' benelits dunng the penod 01 the Purd'lase Agreement. On 1!'Ie same 

date at I ceremony at the Peace Arch Park on lhe International Boundary the Treaty and 115 

Protocol were proclaimed by PresiOenI Johnson, Prllne Mtruter Peaorson. and Premoer 

Bennen Of BritiSh CoIumtlta. 

3 



Features 01 the Treaty arld Aelated Documents 

The essential urldertaklngs of the Treaty are as loIlows: 

(a) Canada witl pI"OVide tS.S mijlion acre·teet 01 usable storage byconstrUCIrng dams 

ll8ar MIca Creek, the outlet 01 Anew LalI.es arld Duncan Lake. In BntIsh Columbia. 

(b) The United Stales w~1 maontalO and operate hydioeleClric power laci~hes Included 

in the base system and any new maIO-stem proiec;ts to make the most eftllCllVe 

use 01 impl'Oved streamflow resuttlng from operation 01 tI'Ie Canadian slorage. 

Canada wiQ openne the storage irl aa::ordance with procedures and operattog 

plans soecrfied in !he Treaty 

(c) The United States and Canada will share equally the addittonal power generated 

In the United States as a result 01 nVilI regutal~ by upstream storage In Canada. 

(d) On commencement 01 the resp&CtlVe storage operations the United States will 

make payments 10 Canada lOlaning $64 .• mlll~ (U.S. funds) !of fIooa control 

provided by Canada. 

(e) The unned States tIas the opbOn ot constrUCIong a dam on !he Kootenai Alver near 

Libby. Montane The Libby reselVOll would extend some 42 miles IIlto Canada and 

Canada woukl make tI'Ie necessaly Canedilln land IIvllltllble lor flooding. 

(I) Both Cllnada and the United States lIave the right to make CllVeJl;IOIlS 01 water for 

consumptIVe uses and. in IIddilion. after September t98-4 Canada hilS tile option 

01 milking tor powel purposes specific drversions 01 the Kootenay Aiver Into the 

headwaters of the CoIumbif, Arvel. 

, 



(9) Dliferences ansing undelltle Tleaty which caMOI be f8SOIyed bytne ""'0 cournnes 

may be lefelllid by .. ther to the fntematlOnll Jamt CommisSIOI1 01 to arb~lation Oy 

an appropnata tntlunal as specdied Dy the Treaty. 

(h) The Treaty shan remain in force for at least 60 years trom its date 01 ratJIltatlOn, 

16 September 1964 

The PrOlocot of January 1964 amplified alld danlled cerlaln terms oltha CoIUlT\l)la 

RIver Trealy. The Anachment Relallrlg to Terms of S,le signed on the same date 

estaohshed agreement Ihal uOOer cerlain terms Canada WOiJk:I sellin the Unlled Slaies liS 

erllillement to downstream power benefits 101 a 3O-)'8al period. The Canadlln Enlltlemel"lt 

Purchase Agreement 01 13 August 1964 prOVIded thai the Treaty slorages wOI.Ild be 

operative for power purposes 011 the followmg dates: 

Duncan SIOl":age 

ArrrNt storage 

Mica Slorage 
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PERMANENT ENGINEERING BOARD 

General 

Aniele XV ot ttle CoIumtlola Fhver Treaty estabtished a Permanent Englneenng Boara 

consistrng of two members 10 be appointed by Canada Inci two members by \he United 

Slates Appointments to \he Board were to be made within ttlf1Hl months of ttle date of 

rabficatlOl'l. The dulles II"Id res.ponsibiW!les of \he Board wenI atso stipulated in the Tlllaty 

and related documents. 

Establishment of the Board 

Pursuant to E.ecutJ\le Order No. l11n dated 16 September 1964 \he Secretary of the 

Army ano \he Secretary Of the IntlflOr on 7 DtH::ember 1964 appointed two members and 

two alternate members to fOfm \he United States SectIOn althe Permanent Engineering 

Board. Pursuant to thl! Department of Energy OrganlZ8lion Act of 4 August 19n \he 

appointments to the United States SectiOn Of ttle SOard are now made by the Secretary of 

lhe Army and the Secretary 01 Energy. The members 01 \he Canadian SectIOn of !tie Board 

wlII"e appomted by Qfder in Council P:C. 1964-1671 daled 29 October 1964. Each member 

was authonZld 10 appomt an Ilternate member. On 1\ December 1964 the two 

governments announced me composition of the Board. 

The names of Board members, alTernate members and secretanes are shown in 

AppendiJI A.. It IS noted that on 30 AptiII991, Mr. John Allan suo· Itled MI. Douglas Hotswill 

as a member for Canada, and that on 19 November 1991, Mr. David Culton succeeded Mr. 

Gordon MacNatib Il6 Chalnnan 0I1he canadian Sedion 01 tne Board. 

The names 0I1he current membenI oIlhe Board·s Engooeenng COmmfnee ant also 

shown on Appendix A. 

• 



Duties and Aesponslbilitles 

The general duties and responsibitit'8s 01 the Board to the governments, as set forth In 

ttIe Treaty and retililed documents , Include: 

(ill) assembling re<:Ofds 01 !he flows 01 the CoIumbta River and the Kootenay RIVer at 

the Canada-United SUItes 01 Amer.:;:iII boundillry; 

(b) reponmg to Cillnillda and the UOtted States 01 America whenever Ihere IS 

substanlla) deVlation from the hydroelectric and flood control operating plillns iIInd if 

appropnate Including If! !he report ~mendations lor remedial illCllOfl and 

compensatOfY adiustments: 

(c) illS51$tng in reconciling differell'lces concerning lechrttcal or opereuonal mailers 

thai may arise between It1e entilies: 

(d) makmg penodlC Inspections and reqUIring reportS as necessary from the entrties 

and WIIh a view 10 ensunng thai \he oc,ectJYes 011he Treaty are being met; 

Ie) makmg reportS to Canada and the UrVted States 01 Ameoca alleast once ill )'1IilI' 01 

the results being achieved under the Tfeaty and making specIal rspons 

concerning any matter which it consiOers should be brought to their attentIOn; 

!I) investJgabng and reporting with respect 10 any orher maller COtTIIng wlthtn the 

scope 01 the Treillty al the request ot either Canada Of the United SlatH of Amenca: 

(g) cor\$ultlng wrth the entities in Ihe establishment and operatIOn of ill hydro

meteorolo9iCilll system as reqUIred by Annex A 011he Treaty. 
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ENTITIES 

General 

ArtICle XIV(, I 01 me Treaty prOVIOeS thai Canada and !hi! United $1ales shah each 

dflSlQl\lle one or mort! enml8S 10 formulate and execute the operabng arrangements 

necessary to Implement tile Treaty. The powers and dVlies 01 the entities Ire specified in the 

Treaty and II!; related documents. 

executive Order No. 1I1n. previously relerred to. oeSlgMled the Administrator oIlhe 

Bonneville Power Aamll"llS1rallon, Department of the Interior. and the DMslOn Engineer, 

North Pacific DlYislQO, Corps 01 Engineers. Department 01 tne Army, as the United States 

Entity With the Administrator to serve as Chairman. Pursuant to the Department 01 Energy 

orgamzauon Act 014 August 1977 the Bonneville Power AdministratIOn was transferrecl to 

the Department of Energy. Order In Council P.C t964-1407 dated 4 September 1964 

deSlgl\lted the 8n1lSh Columbia Hydro and PoweI AI.MorlIy as the Canadian Entity. 

The names olltle members ollhe two Enti"es Ire shown in AppendiX B. It is noted that 

on 16 August '991 Mr. Jack Rob&rtson became AclIng Chairman 01 the Unnecl States Entity 

In place 01 Mr. James Jura, the preYIOUs Chairman. On 22 November 1991, Mr. Randal l W. 

Hardy became Chairman of the Unhed States Entity. MaJOr General Ernest J. Harrell 

succeeded Bngadier General Pat M. Stevens IV as a memberol the Unr1ed States Entity on 

2 March 1991. 

Mr. W. A. Wyman sucx:eeded Mr. L t. Betl as Chairman 0/ the Canadian ErJII!)' on 

1 Marth 1991. 

9 



Powers and Ouues 01 the Enhtl8S 

In addmon \0 the powers and duties specified elsewhere In the Treaty and related 

documents, Article XIV(2) 01 the Treaty requires that the entilies be respons ible lor: 

(al coordinatIOn 01 plans and exchange 01 Intormatton relahng 10 lacitrhes 10 De used in 

prodUQOg and ObtalOlng the benefits contemplated by the Treaty; 

Ib) calculatIOn 01 and arrangements for delivery of hydroelectric power to whICh 

Canada is entitled lor providing tlood COI"Itrol; 

Ic) calculalton oIlho amounts payabie 10 the United States lor standby transmls.sron 

5elVlCeS, 

Id ) consuhatlOn on requeslS lor vanatrons made pursuant to ArtICles XII (5) and XIII(6); 

(e) the eStabiishment and operaTIon 01 a hydromeleorologlCllJ system as reawed by 

Anne. A; 

(I) assl$\1Og and cooperating WlIh the Permanent Englneenng Board Inlhe discharge 

01 rts functionS, 

(9) pel'iodfc calculation 01 accounts; 

(1'1) preparatron of the hydroelearie operating plans and the IIood control operabng 

plans lor the Canadian storage togethef with detBflT\ll"latlOl'1 01 the downstream 

PQW8f benelits to whdl C¥lada Is eOirtled: 

(i) preparation 01 proposals \0 Implement Artide VIII and carrying out any disposal 

authorized Of oxcl'lange proviOed for therein: 

10 



ij) makln9 appropliate arrangements for delivery to Canada of the doWnsIr8am 

powel bellefits to whiCh C<r.nada is entitled including such maners as !oed factors 

lor delIVery, bmes and porrts of delivery. and calculaton of transmission loss; 

(1\) preparation and Implementation of detailed operatin!l plans lnat may produce 

results more advantageous to both counlnes than those that would arise Irom 

opelabon under the plans reill/red to in AAne:tes A and B. 

ArtICle XtV(,,) of !he T~aty prOVIdes \tiat!he two goyemmenls may. be an e:tehange 

of notes. empower Of chalge the entrlles with any other matter ooming within the scope of 

the Treaty. 

" 



ACTIVITIES OF THE BOARD 

The Boara mel In VoctOfla. Brlllsh Columbia on 29 November t990 to review progress 

under me Treaty and to discuss prepannion of me Soard 's Annual Reoon. The Board met 

wltn the enlllleS on !he same daV to dISCUss entIty StudIes and general progress. The BoarCl 

also mel In SeatUe. WashIngton on 25 April t991to reVIew progress under !he Treaty anCl to 

receIve a brlefrng from the Entitles on the status 01 EntIty discu$S~ns regarding limrtaHon of 

capacity credItS under the Treaty 

Reports Recerved 

Throughoul!he repon vear the CanadIan Entity prOVIded the Soard wr\tl weekly reports 

on operatIon 01 the CanadIan storage reservoirs and WI\tI daily flow torecasts dUflf)Q the 

freshet season tor the northern pari ot the Columbia RIver basin The Unrted States EntIty 

provrdea monthly reports on the operatIOn of the Ubby storage reserYOlr. The Enmles maoe 

copres of computer prIntouts ot sludres for tne Assured Operating Plan and DetermrnatlOn of 

Downstream Power Benefits avaijable !Of revrew and prOVICIeCIIhe tollowlng documents and 

reportS to the Board: 

- Annual Report of CcMumbla RIver Treaty. Canadian and United States EntItIes 

1 October 1989 through 30 September 1990 

- Detailed Qpenr.llng Plan tOl' ColumbIa River Treaty Storage 1 AlIguSl1990 Itlrough 

31 July 1991, Sep\embef 1990, plus a copy 01 the Entrtles' aQl'oornent on this 

document 

- Assured Operabng Plan and DetermInatIOn 01 Downstream Power Benet~s !or 

Operatmg Year t9'9-4·95. October 1990 
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- Assured Operating Plan and DelllfmlO(l\lon 01 Downstream Power Benetits lor 

Operating Year 1995<96. October 1990 

- Columbia River Treaty Hydrometeorologlcal Facilities. November 1990 

- Assured ()pera~ng Plan. Determ,oatoon 01 DownStream Power Benelits and OptiOns 

for Development 01 the Oetailed Operahng Plan for Operating Ye~r 1994-95, 

January 1991. plus a copy 01 the Enlitres' agreement on thrs document 

- Assured Operatlllg Plan. Determrnation 01 OowIlSlleam Power Bene1its and Ophans 

tar Developmenl of the Detailed Operatlrlg Plan lor Operating Year 1995-96, 

January 1991. plus a copy 01 Ihe Entitles' agreement on this document 

- Agreement executed by the Unned Stales 01 Amenca Department 01 ElI8fQy aCting 

by and through thl! Bonnevine Power Admrfllstfllbon and British Columbia Hydro 

and Power Autnaflty relallrlg 10 : (1) Use al Calumbra River non·Treaty Storage. (2) 

Mica and Arrow Refill Enhancement, and (3) Initial Filling of non·Treaty ResefVOll s, 

sigoad 9 July 1990 

- Canadl8n Method tor Umitahon 01 the Capaaty Credit Resulting from Canadian 

Slorage PrOVIded Under the Columbia Rrver Treaty, dated t9 February 1991 

- United States Method lor Limitation of 1t1e Capacity Credit ResuHlng from Canadian 

Storage Provided Uncler the Columbia RIVe, Treaty. dated 15 Ma,ch 1991 

- Columbia River EntJIy Agreement on tmplementatron 01 the Assufed Opera~ng Plan 

for the Opera~ng Year 1993-94, 1 March 1991 

13 



The Entltoes did not sign an agreement 00 !he Iwo Assured Operatlllg Plan and 

Detltrmmahoo at Downstream Power Benefits documents/or Operatmg Years 1994-95 and 

1995-96, dated October 1990. Th&se documents wltre replaced by the two approved 

documents dated January 1991 (pigi 21). 

SUDsequentto the end of !his report year. the soard recl!lVetl!he lollowlllg documents 

and reports from the EnUties: 

- Annual Report of the CoIumblli River Treaty, Clnadian and United States Entities 

\ October \990 through 30 September 1991. November 1991 

- DetaHed Operating Plan for Columbia ROIItf Treaty Slor.tge 1 August 1991 through 

31 July 1992. November 1991. 

Report to Governments 

The twenty· sixth Annual Report 01 the Board was submitted to the two governments 00 

31 Decemoor 1990. 

" 
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PROGRESS 

General 

The results achieved under the !erms of the Treaty Include construc1lOn of the Treaty 

profeCIs, oevelopmem of the hyl:!rOtnl!teorlogicaJ network, amual preparallDn 01 power and 

IIood control operabng ptans. and the aMual calculallOn of downstream power ~nelits TI'le 

three Treaty storage pro,ects In BrlIlsh Columbia. the Duncan. Arrow and Mica pfQjects, 

produce power and flood control benelrts In both Cllneda aM the United States, The Wbby 

storage proJect provides power and flood control benefits in both Canada and the United 

States, The Libby storage project provides power and 11000 control ~nefrts in both 

countnes. In the UOIled States Incteased flow regulauon prow:IecI by Treaty proteCtS has 

facIli tated the Installation of addillonal generallng cap8CIty It elllshng plants on the 

Columbia River. In Canada completion of tl'le Canal Pianl on tI'IfI Kootenay River in 1976, 

InstallatIOn 01 generators a\ MICa Dam in 197&77 and tl'le completion 01 the Re~elslo!le 

proieC1ln 1984 ha~e caused power benelits to increase subslanMlly. Thisamounls tosome 

4.000 megawatts 01 generation In Canada thai may not ha~e been Installed wllhotJI !he 

Treaty. In addibon. the installauon 01 generallng capaCIty at Hugh Keenleyside Dam and at 

!he Murpny Creek Site nelr Trail. BntlSh CoIumbil IS planne<llor the Mure. 

TI'le Treaty provides Cal'ladl Wlth an option, whICh commenced in t984. 01 dFVerting the 

Kootenay RI~er at Canal Flats into the headwaters 01 ttle Columbia River. The Brrtish 

Columbia Hydro and Power Authority has completed engineering feasibility and detailed 

en~lronmental studies of the potenltal diversion. 

The IocallOf\s of the above PfQ!8cls are shown on Plate I In Appendix D. 

" 



Status of the Treaty PrOfec1S 

Duncan PrOjec1 

Duncan Dam, the smallest Treaty prOJect, was $Cr.eduled by the Sales Agreement for 

operat,on by t Apt,II968 and was Ihe f,rst otthe Treaty Pl'otects 10 be compleled. "became 

fully opefll1l0naJ on 31 July 1967. well en advance at Treaty requirements. 

Tr.e eanhlill dam. about t30 leel hog/'l . '5 !ocatedon the Duncan Rover a few moles north 

01 Kootenay Lake. The reservOir behind the dam extendS for about 27 miles and prOVideS 

1,400.000 acrefeet 01 usabkl storage which is all commined under the Treaty TMre are no 

power fachll6s Included In thiS proj6Cl. 

The prq&C1 '5 shown en 1M p!CIure on page 8 and pl'0]6CI dall are pl'0Vt0ed ,n TaDle , of 

AppendiX D. 

Arrow PrOject 

The Hugh Keenieyskle Dam. al the outlet of Ir.e "'row Lakes. was the second Treaty 

prOjec1 to be completed. h became operatIOna l on 10 OctOber 1968, well ar.ead of the dale 01 

t April 1969 scheduled by the Sales Agreement. The prOject al present has no assoc181ed 

power faClhties, however. mstallatoon at genefalors is planned lor tr.e tUlUfe. 

The dam conststs of !wo ma,n components: a concrete graVIty strUCIure whIcto ,nclu6es 

the spillway. \oIIi-tevel outlets and navogalion lock and an eanhfill section which flses 170 

teet aoove the riverbed. The reservoir. about 145 miles long. includes oolt1lr.e Upper and 

Lower Arrow Lakes. and proykles 1:100.000 acre-leel 01 Treaty storage. 

The proteCIlS SI'IOwn 111 the p!CIure on page 2 and prOf6CI data are proYIded in Table 2 oj 

Append,x o. 



Mea ProteCl 

MICa Oam. the largest 0I11le Trealy profeCIs. was scheduled by !he Sales Agreement 101 

'rullal operatlOf1 on 1 ApI]t 1973. The project was declared aperatoooal and commenced 

SIOring on 29 March 1973. 

MICa Oam IS located on !he CoIumboa RIVIr abou1.85 mites north 01 Revelstoke. Bmlsto 

Columboa. The larthfill dam rlSIS more Ihan 800 leet above Its foundation and Cleales a 

reservoor 135 ""Ieslong. Konbasket Lake. with a SlOfagl capacity 0120.000.000 aae·lee1. 

The Pl'Ofecl ullllzes 12.000.000 acre-fee! of Ii\II storage of whICh 7.000.000 acre-leel are 

comm'tted under the Treaty. 

The underground powerilouse haS space 101 a !OIal of SI)( 434 megawatt un,IS whh a 

100ai capaCity 01 2.604 megawatts. The IIrSl1WO generators werl placed In servICe late In 

1976 and the last 01 the Initial lour unrts conmeoced operabOn III OcIobef 19n. 

The prOject IS shown in tile pICture on page 15 and project data are pi"OVIded in Table 3 

or Append,~ 0 

Libby PrOJect In the United Stales 

Ubby Oam 15 Iocaled on !he Kootena, R,ver 17 miles nDftheasl of the town of Ubby. 

Montana. C®SIruetlOfl began ,n the sprlng of 1966. stOr.Ige has been fully opera!1OII81 SInce 

17 April 1973, and commercial generation of power began 0f1 24 August 1975, conlc>dent 

wnh lormal dedlcalion of the project. The concrete gravity dam rises 370 lee! above !he 

nverbed and creates Lake Koocanusa whICh IS 90 miles long and extends 42 moles 1010 

Canada. Lake Koocanusa has a gross storage of 5,869.000 acre-leet. of which 4.980,000 

acre-teet are usaDie for ttood control and power purposes. The UbOy powerhouse. 

completed 111 1976. had tour unrts WIth a total ,ns!alled capacity 01 420 ~atts. 
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ConstrUctlOll 01 lour addl\ional units was irutlated dunng liseat year 1978 and the 

tul't)jnes have been Instafled, Howev8f, Congressional restnctKlns imposed in the 1982 

AppropnatlOllS Act proVIde for oompIetlOtl 01 only one 01 these units. That unit Decame 

ava~able lor semce lale In 1987. The 10Iaf Installed capacity 101 the five unitS 1$ 525 

megawans. 

The libby prOjeCt IS shown WI tha picture on page 23 and prof8CI data are prOVIded In 

Table 4 ol AppendUi D. 

Libby PrOject in Canada 

Canada has luHilled Its obligation \0 prepare tile land required lor the 42·mile portIoo 01 

Lake Koocanusa In Canada. British Cojumbifl Hydro and Power Authollty IS now 

responSible lor reselVOlr malntenal"lCfI, debns clean-up and shotellll8 actIVities. 

HydrometeoroiogiCal NelWOr'K 

One 01 the responsibilfttes U$tgneCI to the Entltl8S by the Treaty IS the establishmelll 

alld operallon, III consullatioll with the Permallallt Englnaerillg Board. 01 a hydro· 

meleor1oglCal syStem to obtain dala lOf detailed programming of llood control and power 

operallon ThIs system looudes snow courses, meteorologICal statlOllS and streamflow 

gauges. The Cotumbla River Treaty Hydromateorologll::al Comm~ee. formed by the 

Entities. makes recommendations on lurther davelopmant 01 the Treaty Hydrometeor· 

oIogteal System. 

In oeveloplllg tha hydromelaorologlcal networK. the Entities, with the concurrence of 

the Board. adopted a documant In 1976 which deline$ the Columbia River Treaty 

HydromaleorologlCal System Network and sets forth a method of clas5itytng lacalibe5 into 

lhase required as pan altha Treaty System and those of value as Supporting Facllitoes. 

Dunng the 1976-77 repon year. the EMilies. with Iha concurrence of the Board. adopted a 

plall lor exchange of oparational hydromeleoro1ogCaJ data. thaI plan is $lilt in lorca. 
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In the 1985·S6 report year the Entities prOVIded the Soard WIth a repan "Revised 

Hyd/omeleorologicai Committee Documents", dated November 1985 The list 01 

hydrometeorologrcal facitibes Included in II'IIS document was updated by the Enllhes In 1987 

ana 1989 DUling thiS report year a lurthel reviSIOn, daled November 1990. of the 

hydromeleoroioglcal laCililies whreh now oonstl1U!e the hetwork was provioed to the Board. 

Power Operating Plans and Annual Cak:ulallon 01 DownslJ8am Benefits 

The Treaty and related doeuments pI"Ovide lI'Iatthe Entities are to agree annually 011 

operating plans and on the resulting downstream power benelrts IOf the ~~th $u(:(:eedlng 

year 01 Oper.I1I01l . These operating plans, prepared live years ill advarn:e, are called 

Assured Operabng Plans. They represent tne basIC COII'II'TWtment of ttle Canadian Entity to 

operate the Canadian Treaty SIOfa9G and provide the Entibes wrtt1 a basiS tOf system 

planning Cenada·s commitment to operate under an ASSUred Operabng Plan is hed directly 

to the benefits produced by that plan. At the beginning Of eaen operating year. a Detailed 

Operating Plan whl(:h in(:ludes Libby reservoir is prepared on the baSIS 01 current resources 

and loadS to obtain results that may be more advantag80tis to both COI.InlneS than those 

whICh would be obtamed by opIIIiltrng In accordance wllh the Assured Ooeratlng Plan. 

Near the end ot the 1987·88 f1Ipan year the Entities Signed two agreements relallng to 

(:hanges in the prrnciple'S and prOCedures used ill prePllllf'Ig the assured operat ing plans and 

in calculating downstream power benems. These agreements WI!fI! based on Entity Studies 

01 the impact 01 severall)'oposed <:hanges to Treaty .eservoor operatrng procedures and to 

the determrnatlOtl of downstream power benefits. Spegfic changes resuhrng from the 

agreements Include the use 01 updated Slreamflows In all steps of the caicuta!lOll$, updated 

estimates 01 imgation withdrawals and return flows, /I revised definition 01 powerioads aild 

generaling /esou/(:es. Ihe use 01 updated power system operating technology, and 

c:of1SlStenl appIi<:ation 01 operabng procedures through • • Slaps 01 the c.lc:ulallORS. The 

Board agrees with the Entrties' view that these stuOies represent the most thOrOugn and 

comple~ 8~llII'IInatlOtl 01 the ,echnrcal aspeC1s 01 ,tie Columbia River Treaty slIl(:e the 

fillificalron in 1964. 
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The Soard also agllres that the changes provided In the two Entity agreements 

resotve(lthe concerns which the Soard had expressed in annual repons prIOr to 1968 

Two documents the " Assured Operatmg Plan. DelermlnallOrl of Downstream Power 

Benefits and OpII()(1S for Development 01 !he Detailed Operallr'lg Ptan lor Operating Year 

1994·95' and a Similar doctJment for opera ling yeal 1995-96 were provided to the Soard 

dunng the leport year. These OOCuments lotlow the same baSIC approacl'l used in p.eVlous 

yea.s . prOVIding for optimum genelatlOn In both countrIeS_ These are the third and lourth 

ope.atll~ ptans based on the 1988 pnllClpies and procedures. These plans lnc1uoe firm 

enl!lgy shilling as paft 01 the Unrte(l States optimum operallon, For compallSOi"l purposes. 

the documents Include an alternative operatu'1g plan that excludes energy shllllng_ The 

compaflson shows that lor each year lirm energy shifting creates benefits to eaCh countr~ In 

the amount 01 20.9 megawansolaverage annual enelg~ and a oecrease in eaen COUntry's 

clependabie caoaClty benefit 01 2.1 n"Ie(}ilwans. The United States Enlny WIll delIVer 20.9 

megawans of average annual energy 10 The Canadian Entity dUl1Ilg 1994·95 and a9am 

dUllng 1995·96. 

II,s noted that the Illst dralt Assured Operatlllg Plans for both years 1994-95 and 

1995-96 were provided to the Soard 11'\ October 1990 WIthout haVIng been agreed 10 by the 

EnlllllS, In a pl'ebmmary fevtew ot these documents. the Soard eKp.-esseo concem over !he 

concept 01 an AHernatl~ Assured Operating Plan, The Board asked the Entities 10 clearly 

estabhsh a smgle Assured OperatlllQ Plan tor each 01 the two operahng yeafs. The Entlt~ 

replaced the Assured Opefatlng Ptandocuments, oatedOctober 1990. With a new seT dated 

January 1991, and pl'ovided an Entity agreement on these new documents, The SoafCI notes 

that the new OOCUments resoIYed Its concerns, and thallhe techmcal content 01 !he updated 

documents dOes not dll1ef from the dfill! documents dated Octobef 1990. 

TI'Ie use 01 haN-lT101lths in the (;frtlcal period 01 the Slep III studieS used 10 delefmlrle 

downslream l)enelits WIIS brought 10 lhe allenllon of the EnUlies dtJnng the pl'evlOl.ls report 

yeal The EIoaId hIlS reserved JUOgmenl on this pl'actlCe 01 uSlflg hall-months pending the 

EnUllElS' r_. 
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Slreamflows used In mese Assured Operahrlg Plans were denved Irom the 1980 level 

Modified Streamflows With IrrigatIOn depleliOn estimates Interpolated between the 1980 and 

2000 llalues. The En\lll8s ase updating actual and PfOIec\ed nngatK>n oepIetlOn data 

OtJrlrlg the report year the EntrtJes prOVided the Board whh an Enlity agreement entitled 

"Columbia River Entity Agreement 011 Implementation of the Assured Operatll"lg Plan lor the 

Operating Year 1993-94", dated I March 1991. This agreement provided for a change In the 

computation of payment 10 Canada lor addrtlOnal downstream benelils resulting lrom the 

II'lCIUSlOrl of firm energy shilt'ng 11"1 the Assured Operabng Plan tor 1993-94, and lor an 

alternative metnod lor imp-lemenhflg the l irm energy snth operation in developing the 

Deta iled Operatlflg Plan tor 1993-94. The Board accepted thiS Enllty Agreement on the 

basis that !he chal"l98 11"1 payment computatJOn COOSllhrled a oorrectton to the Assured 

Operatlflg Plan The Board considered that thiS change together With the prOVIS/Ol"l lor an 

alternatIVe method tor IfTlpiementmg !he Detailed Operatlflg PLan. does not alter the 

Assured Operallng Plan. a procedure not prOVIded lor by the Treaty. 

The Assured Operallng Plan and Determinati on 01 Downstream Power Bellelrts 

document. tor operating year 1996-97 was not recerved. The Board expressed to the 

Entllles its interest ill bemg able to review the document at an early date. 

The Board notes that the Assured Operat.ng Plan and DalerrrunatlOfl 01 Downstream 

Power Beoetrts lor OperatlllQ Vear 1997-98. normally complellld C)' the taU of 1992. will 

determine a power entillemern from Duncan resefVQU" I"lO'I covered by the eXIsting Sales 

Agreement. The Board has been brieled by the Em~"s ()f1 the status 01 planning tor the 

return 01 downstream benefits to Canada, beginning in the 1997-98 operating year. 

Early III tills report year the Entities provided the Board with the Detailed Operating 

Plan tor Canadian Treaty storage and Ubby reservo.r lor the operating year ending 31 July 

1991. The Detailed Op&rettng PlIUl tor the operating year endirog 31 July t992 was lorwarded 

to Ihe Board alter the end oIlhe report year and is under revoew_ These plans contam crilena 

tor operating the Arrow. Duncan, Mica and Libby I~. 
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In ApnII984 the Enbtles readled a long term storage agreemenl reletlng to the Inillal 

t.thng ot non-Trealy reserVOIrs. the use ot non-Treaty storage and MICa and Arrow reselVOlrs 

relill lffihancemenl. In July 1990 the Enlities SIgned a new non-Treaty Storage Agreement 

whICh exterldS the previous agreementlly ten years . expands the amount of coord inated 

non-Trealy storage to be operated under Itle agreemertt and shares lhe responsllllhty to fill 

any new CoIumDta R,ver reservo,r \)uill 'n BnUII Columbia This expanCIed storage 

agreemenl l$ elO;peCted to greatly Ilenefil both EnlJlies. The agreement we'" Into e"ect early 

In Ih,s report year and is currenlly under review. 

The Nor1llwesl Power Planning Council was eSlallilshed try Act 01 Congress In 1980 to 

prepare a program tor Improvement ot fish and wildlite In the CoIulT'bla RIVer Ilasln and to 

develop a consef\llltion and electric power plan tor the Pacilic Northwest. The Coi.lnCII. on 

15 November 1982. adopled the Cori.lm~a River Basin FlsII and W,ldhle Program whICh 

estaDilshes a water budget Thos IluOgeI reserves 3 4S million acre-leel ot stOfl9l! upstream 

trom Priest Rapids Dam on !he CoIumDla RIver and 1.19 miliOn acre-feet upstream from 

Lower Gran~e Dam on the Snake RIVer. This storage is i.lsed Ily Un~ed Stales' protect 

operators when it is reqi.lired to Improve k1w Ilows in the main nvers di.lflng the downstream 

ITIIQrabon 01 anadromous fish . FISheries alld r\allVe Indian ,nterests control use ot the 

storage for thiS purpose. The use ot Canadian Treaty Storage 1$ advocated try the United 

States Nor1hwest Power Plann.ng Council in its Fish and Wildlife Program 

With regard to the use ot Canadian Treaty slO!"age to meet water Iludget purposes. the 

Board has staled m preVIOUS reportS thalthe.assured operating plans are 10 provide for 

optimum operatoon!of power and flood control. The Board has also noted. however. lhat the 

Entit,es may agree 10 provide water tor fisll mlgrat,on under detailed operating 

arrangements provtding this does I'IOt conflict witn Trealy requirements. 

The Treaty specifies ooth the metnod !of calculallf'lg 6ependable hydroelectrIC capaaty 

to be CIlIdited to canadian storage and a means fO!" delerminif'lg a limit whict1 the capacity 

crmt must not exceed. The Entities agree on the method lor calculahng the capaci\y credit. 

the benefits which accrue 10 Can.chan Treaty Storage IOf meebng peak loads in the syst.m. 

The appropnate approadllOf calCUlallnQ IimliatlOl'lS to the ca.pacrty credit IS betng evaluated 

Ily Ihe Entities. 



Dunng the repor1 Vilar each En11ty provided the Board WIth a papef senlng out the Enllty 

positIOn on the calculation of II m~ations to the capaCity !:fedi\. The Board received a 

tect1M1cal bf lellng Irom each Entltyon 25 April al whCh each Entity reviewed ~s posrtlOn with 

regard 10 these calculalions. The EntrtleS areconlinUlng their evallJatiOl"ls. The Board notes 

the Importa0C8 01 trus mailer and IooIts forward 10 its timely resolullOrl within tile COITIIng 

year 

The Treaty provides that Cal"ladial"l storage resel"V'Oirs will be operated Oy tl"le Canad,an 

Ent,ty in accordance with opelaung plans deslQned 10 minimize IKxld damage in the United 

States and Canada. 

The Columbia AlVer Treaty Rood Control Operating Plan dellnes Rood control 

operation of the Duncan. Arrow. Mica and Libby reservoi~. thiS plan was receIVed from the 

Entities and reViewed Oy the Board in the 1972·73 leporl yeal and IS stili In effeCl. 

Flow ROOO<do 

Article XV(2)ta) of the Treaty specifies that the Permanent Engine&nng Board shalt 

assemble reoo«!s of flows of the Columbia and Kootenay Aivers at the Canada-United 

States of AmInca boundary. Flows 101 this repon year are tabl.llated (Il AppendIX C !of the 

KOOtenai AIV9I at Porthill. Idaho and lor the Columbia Alver at Birchbank, Bntlsh CoI\Imbllll . 
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OPERATION 

General 

The Columbia RiVer Treaty Operating CommITtee was established by Ihe Entn,es to 

develop operating plans for the Treaty slorages and 10 direct operatIOn of IheSe storages Irl 

aCCOldallCe Wilt! the terms of the Entity agreement. 

During Ine repan year the Treaty stOfilge in Canada was operated by lhe Carladian 

Entity Irl accordance With: 

- Columbia River Treaty Flood Control Operallng Plan 

- Delailed Operating Plan for Columbia AlVer Treaty Slorage t August 1990 through 

31 July 1991 

- Columbia RIVer Tleaty Hyoroelectnc Operating Plan, A$$Ured Operating Plan for 

Operabng Year 1990-91 

- Columbia Alver Treaty Hydrolectnc Operatll'IQ Plan, Assured Operating Plan for 

Operahog Year 1991-92 

In addihon, the following agreements were in ef1ect dUring thiS penOCl : 

- An agreement between the Entities dated 9 April 1984 relallng 10: 

- Agreemenl between British Columbia Hydro and Power Autholity and Bonneville 

Powet Admir.SlrabOn Relallng 10: (1) tr'lltlal Fil~ng ot non-Trealy Reservoirs, (2) 

The Use 01 Cohnnbia River non-Treaty Slorage and (3) MICa and Arrow ReserYOll 

Refill Enhancement 

- ContraCI between Bonneville Powel Admi nistraliOn and Mid-Columbia 

Purchasers Relating 10 Federal and Canadian Columbia AiYer SI0f8g8 
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- Agreement executed by the United States of AmerICa Department of Energy actlll9 

by and through !he Bonneville Power Administration and Bntrsh Columbia Hydro 

and Power Aulhonty relating to: (1) Use 01 Columbia River non·Treaty Storage. (2) 

Mica and Arrow Refill Enhancement and (3) Initial Filling 01 non-Treaty Reservoirs . 

stgned 9 July 1990 

- Columbia River Treaty Entity Agreement on PrinCiples fOf the PreparatIOn ot the 

Assured Opera1lllg Plan aM DeterminatIOn of Downstream Power Benefits. 

July 1968 

- Columbia River Treaty Entity Agreement on Changes to Procedures for the 

PreparallOn of the Assured Operahng Plan and DetefITuoallon 01 Downstream 

Powll Benefit Studies, August 1966 

The three Canadian Treaty reservoirs. Duncan. Arrow and MK:a, and !he libby 

IlservOU III !he United States WlIfe In lull operatIOn throughoUl thiS llport year. 

All Treaty storage lined dunng the summer 01 1990 The coordinated system was 

oper.Ited at the start at the year in accordaroce WTth the tirst year cnllcal rule curves. 

However, In September storages fetl below rule curves and proponlonal dralling of the 

coordinated system was In effect for a shon penod. Heavy preClpttallOll In November 

returned the re5ervotlS to rule cur\le levels and proportional drilling was not reqUIred aller 

November. 

Very dry weather over the bastn in early 0Ct0bef was followed by two heavy stom\S in 

November. PreCIpitation was generally atx:we normal in the Canadian portion of the basin 

and near normal over the Iolal Columbia R,ver baSin. The spring was cool, f9SUHing In a 

protracted runon. A$ a result. in spite 01 the unusually hogh snowpack in tne Canaclian 

portIOn of the basin, A¢lthrough June natural flows at The Danes would have been slightly 

below Bvera91 and July and August tIows well above average. 
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During \he year some storage was transferred between the Treaty reservOirs. These 

storage transfers were accomplished wrtholJl disruptlllg Treaty operations. 

Commencing in the 1984 report year, operatIOn in the United States incorporated 

requirements of the Northwest Power Ptannlng Council's Fish and Wildlife Program. This 

program specifies a water budget tor use dunng the period 15 April to 15 June to meet 

minimum flow requirements for the downstream migration 01 afladrOfOOUS lish. fn this report 

year, mld-Cojumbla streamflows wele high enough throughout the en~re Spring water 

budgel period that no mid-Columbia water budget releases were necessary. 

Operallon of the reservoirs IS illustrated on pages 28 and 29 by hydrographs which 

show actual reservoll levels and some 01 the more Importanl rule curves which govern 

operation 01 the Treaty storages. The Flood Control Storage Reservation curve spec.fies 

ma~imum month·end reservoir ~vels wIlidl wilt permit evacuation 01 the reservOIf to control 

the lorecast freshet The Cr~k:aJ Rule Curve shows minimum month-end reservoir ~vels 

which should be maintained to enable the anticipated power demands to be met under the 

adverse water supply conditions. The Variable Relit! Curve shows reservOir elevations 

necessary to ensure refilling the reservoir by the end 01 July wrth a reasonable degree 01 

conltdence. Similar rule curves which apply to operalton 01 the combined Canadian Treaty 

storages have also been provided to the Board. 

Mica reservoir was 4.B feet below ~s lut! pool elevatiOn of 2475 feet at the slart 01 the 

report year, after haVing filled to within one loo~ 01 lut! pool in August 1990. Drafting 01 Treaty 

storage began on 1 October and proceeded sklwty until t2 November. The., high inltows 

heklthe reserVOir level steady al2463leet until 3 December. Drafting 01 both Treaty storage 

and non-Treaty storage thef1 con~nued al a normal rate throughout the winter. The lowest 

level for the year was reached on 6 May, 2389.3 teet. 69.3 teet above minimum pool 

elevation. 
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Refill of Treaty storage was complete by 3 August. hoWever, filling 01 non-Treaty storage 

COI'1linued, F1J1I pooIeleYahonol 2475 leetwas reached on 8 August and spilhng began. The 

reservoir surcharged 10 2475.8 Ieel on 10 August. Treaty storage in the reservoir remained 

lulithrougholJl Augusl and September while some non-Trealy storage was released. Tna 

reselVOlf ended the repor1 year al elevalion 2467.9 feet, about seven feel Delow fu'l supply 

level. 

AI the beginning 0' lhe repor1 year Atruw reselYOll' had been drafted 10 1442.S 'eet. 1.5 

feel below 'uit SlJpPIy level 011444 feel. The re5efVOlr retilled in Octooer. then began drafting 

again by m>d-November. Dratl,ng conttnued lhrougl"lol.l1 the winter. except lor the penod 

23 february 10 7 March when the re5eIVOlr refilled by four leel. Between 23 March 

and mid·April. OIJlIets were on 'reeflow. re~asing ma~lmum possibledischlrge. On 17 April 

Ihe .eservoir reached rts lowest leve! for 1991. 1381.S feet. 3.6 leel above rrurllmum 

pool elevahon. 

Treaty storage refilled until 3 August when lhe .eseIVOlr reached 1441.g feet elevatIOn. 

ThiS was 2.1 feel below supply level. but with the surcharge held In Mica reservoir, Treaty 

storage In Arrow reservOjf was conslClered fu ll. The feselVOlr kepi refilling and reached liS 

maximum elevallOn lor the year, 1444.1 leet. on 30 Seplember. 

Duncan reservOlr began the report year at eleva\Jon 1889.1Ieel. 2 .9 leel below full pool 

elevation. atler havmg been filled in August. The reservoir slowly refilled earty in October 

and siayed lull unlll m'd-November. Drafting began 17 November and CO!1ttnued al a 

CO'lSIant rale unt~ 31 January. DIscharge was reduced dunng February and Ma"*, 10 help 

keep Koolenay Lake below its required level_ and as a re$U1t the drafting 01 Duncan reservoir 

sIowad. The __ reached its Iowesl level lor the year al 1827.3 leet on 3 April , about 

33 leet above its design mintmum levet. 

Through April and May the leSBfYOlr was held low. and refillir'lg did not begin until 

25 May. The reservoir rapidly filled , reaching 'ult supply elevallOn by 1 August. In 

m>d-Augu$1. heavy rainfall in !he area briefly surcharve<l the fesefVOlr 0.1 'HI above fuH 

supply elevatIOn. Duncan 1l!5efVOIr remained lui un1ilthe end 0I1he f8?OI'I year. 
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Libby leseM)Ill'Iad been dralled to 2453.6 feet al the start of the lepon year, 5.4 feet 

below ns lull SUi'P/Y elevallOn 012459 feet. Drallmg conllnued through October, then In early 

NOIIemDer the resel'VQjr refilled a few leet when minimum llows were released loIlowil'l9 a 

series of faU storms. Dralling continued throughout tne Wimer until the reservoir reached its 

lowest Ie~el for the year on 2 April at 2305.2 feet, 18.2 feet above the minimum DOOf 

elevation 01 2287 feel 

Inflows were passed through lne r8S1!1VQ1f throughout April, then rn earty May outflow 

was reduced 10 begin rapod relillrng. The res~r reached lis lull supply elevatIOn on 

27 July, remained full throughout AU9uSt, and drafllJ'lg began In September. Libby reservorr 

was at elevallOn 2449.6 feet at the end of the report year. 

Flood Controf Operatron 

Durrng Ihe 1991 freshet. flood control was 1)f000ded by normal refill of Treaty protects 

and other storage reservQUS In the Columbia River baSin, Dalty operattOn of r8s.ervOirs for 

HOOd CO/1trol was In eff&et from 17 May to Ie June. The freshet was controlled to well below 

damaging level . 
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BENEFITS 

Flood Control Provided 

W,thout regulaloon by upsueam reserVOIrS. tl'le 1991 lreshel would have oroduced 

average IrashiU levels at Trai l. Bnl,sn CoIumboa and at The Dalles. Oregon and would have 

caused s'gn,Hcanl !Iood damage in Ihe United Slates 

IllS esl,maled Ihallhe Duncan and libby prOjects reduced !he peak stageon Kootenay 

Lake by abO\Jtl,ve !eeland Ihalthe Duncan, Arrow, M1Cii and Wbby projects reduced the 

peak slage 01 the Columbia RIVer at Trail. BntISh Columbia by about n,ne and one·halt leel 

The elled 01 storage In II'Ie Duncan, Arraw, MICI and Wbby reserVOIrs on llows allhe s,tes 

and on IlowS of the Cofumbla R,ver al Blrchbank is illustrated on page 33 by hydrographs 

wIlIeh show botl'l the acmaf discharges and the flows that would have occurred tI !he dams 

had not oeen buih. It IS noted that tne hydrograpl'l show'ng preprO)ect cond,tJ.Ons lor 

Blrchbank haS been computed on the assumptIOn that the eltecls 01 Duncan, Arrow, Mica 

ano lJbby regulation and 01 the regulaloon prOVIded by lhe Corra Lmn development on 

Koolenay Lake have been removed 

The operauon 01 CoIumboa Basm reservoirs lor the syslem as a wnole reduced the 

nalural annual peak discharge 01 the CoIumbll River l'Iear The Dalles, Oregon 'rom about 

56B.000 cIs to 348,000 cts. 

All payments required by ArtIcle VI( 1) as compensallon tor flood control provKled by the 

Canadian Treaty storalle have been made by tile United States to Canada; me I,nal 

payment was made on 29 March 1973 when the MICa projec1 was declared operational 



Power Benefits 

Downstream power benel~s in the United States which arise from operatIOn 01 the 

Canadian Treaty stenage were pre-determined fen the first thirty years 01 operalion of each 

prOJec1 and the Canadian one·haH share was sold in Ihe UOiled Slates under the terms of 

the Canadian Entillemenl Purchase Agreement. The United States Entity delivers capaCity 

and _rgy \0 Columbia Storage Power Exc:t1ange par1lC1p.anlS as purchasers of the 

Canad.an Enl.llemenl. The benefits of additional genarlhon mao. possiOIe on the 

Kootenay RrJer In Canada as a ,esult oIregulatlOn prow;Ied by Libby. and generatIOn al the 

MICa and Revelsloke prqects. are retaoned wholly Within C~a. The benefits !rom libtly 

regulatlOtl wtvdI occur downs1ream ,n the Uruted States are not shareable under the TlBaty 

The Canaehan Entitlement F'llrcnase Agreement terminates in Slages beginning In 

1998. Accordingly. oownstream benefits are returnable to Canada as of the following dates: 

Duncan storage 

Arrow storage 

Mica storage 

t April 1998 

I April 1999 

1 April 2003 

Aher 1 April 2003. Canada's share 01 downstream benefits is tully returnable 

OIhef Beoefits 

By ag'HmenI between the Entities. stlBamllows are regulated !of non-power purposes 

such as accommodahng constrUCllOn m nveI chamels and prolllchng water 10 assist the 

downstream mogfatjoo of Juvenile fish In the UMed Slates. These arrangements are 

ullp\emented under trle Detailed Opel1il.ling Plan and pnMde mutual benelrts. 
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CONCLUSIONS 

1. The [)onean, Arrow, Mica and Libby prOjttCts have been operated In conformity 

Wltn the Treaty. OperatlOfl reflected del8iJed operating plans developed by the 

Entrlles, the flood control operating plan lor Treaty res~rs. and the 1984 

non-Treaty storage agreement between the Entities relal1ll9 to the use of 

non-Treiil1y storage. rolln er'Il"IatlCement of Mica and ArrrNI reSGl"<'OIrs. and ,mtlal 

ti'long 01 non-Treaty resl!fYOors . OperatJOn under tM agrl!f!fTllT1l did not contl,ct With 

normal Treaty operatiOllS. 

2 The Entities have reached agreement on the Detailed O;lerallllg Plan lOT 

Columboa RIVe< Treaty Storlge for 1991-92. 

3 Entity evaJuallons penaimng to development of the hydrometeorologlcal network. 

power ope/ilhng plilns. and the calcullllOll of downstream power benetits are 

proceeding. The Assured Operating Plan lind the Oetemunal1011 of Downstream 

Power Benefrts lind OptlOl"l$ for Development of the Detailed OperatIng Plan lor 

()pefa\Jng Years 199&-97 was not /ll"CefVed. The Board expresseclIntereSI10 tne 

Entities 11\ being al:IIe 10 revIeW mls document allin early dale 

4 The Assured Operahng Plan and downstream benefit documenllor 1997·98, due 

lor COmpletion in Oc!ober 1992, will be Inti lirst to contain benelils nol covered by 

the Sales Agreement. 

5. The EnllOes are continuing 10 develop plans IOf lne relurn of the Canadian 

Entrtlemenl commencing III operabng yelr 1997·98 

6. The Entilies have not yel reached a common understanding liS 10 how the 

limfIat.:)llS lor ~ty credll$ should be (IIterrrune(1. The En\Ibes are connnuing 

ltieir evaluations. The Board notes the Importance ollhls maner and IooQ lorward 

to ItS timely ntSoIulion within the coming year. 

7. The obJeCtives 01 the Treaty are being met. 
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APPENDIX A 

COLUMBIA RIVER TREATY PERMANENT ENGINEERING BOARD 

United States 

Mr Hertle" Kennon. Chalrman 
Deputy DIrector 
Dlrec10rate ot CIVil Works 
H.a" U S. Army Corps of Engineers 
Washington. DC 

Mr. Ronald Wit<eroon 
4655 Highway 200 Easl 
MISSOUla, Monlana 

Members 

Ahernates 

Mr John Elmore 
Chief. OperaliOr'ls. ConSlrooiOn arld 

Readiness OMSIOfl 
DlrectOfllte of Civil Works 
H a" U S Army COI'ps of Engmeers, 
Washmglon. DC 

Mr. Thomas Weaver 

AsSIStant Adrrnnestr,uor 'Of Engineering 
Western Area Power Administration 
Depanrnenl of Energy 
Golden, Colorado 

~. ShapurZanganeh 

HydraulICS and Hydrology Branch 
Directorate 01 Civil Works 
H.a., U.S. Army Corps ot E~rs 
Washlng1on,OC 

Mr. DaYl(l Dutton. Chairman tl 
Asslstar'll Deputy Mlnlsler 
ENrgy Sector 
Energy. Mines and Resources Canada 
onawa. Ontario 

Mr. JoIvl Allan 2) 
Deputy Mimster 
Mll'listry 01 Energy. MlI'l8S and 

Petroleum Resources 
VlClona. Be 

MI. Mac Clark 
4376 Starlight Way 
North Vancouver. BC 

Or. Donald Kasianchuk 
Comptrollef ot Watef Rogl\ls 
Mlnlslry of EnVifonmenl 
VlClona. BC 

Mr. Mac Cllrk 
4376 Starllghl Way 
North Vancouver. BC 

I) Vice Mr. Gordon MacNabb IS 0119 November 1991. 
2) Vice Mr. Douglas HorswiII as of 30 April 1991. 
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APPENDIX A 

COLUMBIA RIVER TREATY PERMANENT ENGINEERING BOARD 

Urnted Stales 

Mr. Wenoell Johnson , , 
Mr. Morgan Dubrow 
Mr John Neuberger 
Mr. Josept1 Caldwell 

" Mr Homer Willis 1) 
Mr. K.ng Mallory 
Mr. Raymond Peck, Jr. 
Mr. Emerson HII1PBI 
Mr. Lloyd Duscha 1) 
Mr. Ronald Wilkerson 
Mr. Herbert Kennon 1) 

Mr. Fred Thrall 
Mr. Emerson Harper 
Mr. AleK Shwaiko 
Mr. Thomas Weaver 
Mr. Herber! Kennon 
Mr. John Elmore 

Mr. John Roche 
Mr. Verle Farrow 
Mr. Waller O\Inean 
M~ ShapurZanganeh 

1) Ch8Jrman. 

R8COfd 01 Membership 

Members 

1964·1970 
1964·1970 
1970-1973 
1971-1973 
1973·1979 
1973·1975 
1976-19n 
1976-1968 
1979-1990 
1988-

'990-

1964·1974 
1964·1978 
1974·1987 
1979-
1987·1990 

'990-

1965-1969 
1969'1972 
1972·1978 
1978-

Mr. GordOn MacNab/:! 
" Mr. Arthur Pagel 

Mr. Valier Raucl5&pp 
Mr. Ben Man 
Mr. Tom Johnson 
Mr. Douglas Horswill 
Mr. Jorm Allan 2) 
Mr. David Oul1on 1) 3) 

Mr. Mac Clark 
Mr. Jim Rothwell 
Mr. Hugh Hunt 
Dr. Donald Kasianchuk 

Mr. Mac: aarl< 

2) Vice Mr. Douglas Horsw'ill a, aI 30 April 1991. 
3) Vice Mr. Gordon MaeNabb as 01 19 November 1991. 
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1964· 1973 
1973-1974 
1974·1987 
1987·1988 
1989-199\ 
1991· 
1991· 

1964. 
1964·1965 
1966-1988 

'988-



APPENDIX A 

COLUMBIA RIVER TREATY PERMANENT ENGINEERING BOARD 

ENGINEERING COMMITTEE 

Cufrem Membership 

United States 

Mr Sl'Iapur Zanganeh, Chairman 
HydraulICS and Hydrology Branch 
Ollectorate 01 CMI Werts 
H.D .. U S. Army Corps ot Engineers 
Washington. DC 

Mr Gary Fuqua 
OHrce ot Energy ResourCls 
Bonneville Power Administration 
Portland. Oregon 

Mr. Larry Ei~s 
Western Area Power Administration 
Oepartrnenl at Energy 
Golden, CoIoraoo 

Mr Earl Eiller 
Hydraulics and Hydrology Branch 
Drrec:10rale 01 CIVIl Works 
H.D .• U.S Afmy Corps at Engineers 
Wash.ng1on, DC 

Mr. AIc:tIard M,nelstadt 
Wallr Management DIvIsion 
U.S. Afmy Corps 01 Engil'lHrs 
North Pacific DrvIsion 
Portland, Oregon 

Mr. Sieve Wright 
Bonnevile Power Aomilllstrallon 
Department at Energy 
Washington. DC 

A~emates 

" 

Canada 

Mr. Neill lyons, Charrman 
tnland Walers Directorate 
Envrronmerl1 Canada 
Noeth Vancouver. BC 

Mr. Dave McCauley 
Electnaty Branen 
Energy, Mines and Resources Canada 
Ottawa. Onlatio 

Mr, Roger McLaughlin 
Energy Resources DiVIsion 
Ministry at Energy. MInH and 

Petroleum Resources 
ViCtoria, BC 

Mr. RobIn Round 
Wallr Management O!VIs!Oll 
Ministry 01 Environment 
VictOI'lI, BC 



APPENDIX B 

COLUMBIA RIVER TREATY ENTITIES 

United StatH 

Mr. Ranoalt Hardy. ActIng CNlltman 
Adnwustrator, Bonneville 

Power AdministratIOn 
Department 01 Energy 
Portlilnd, Oregon 

Mator General Ernest Harrell 3) 
DivisIOn Eng",.eer 

, I 

U.S. Army Eng",.eer Division. North Pacilk; 
Portland. Oregon 

Mr. Robert Wyman. Chairman 2) 
Chairman. Bribsh Columbia Hydro 

and Power Authority 
Vancouver. BC 

1) Vice Mr. Jack Robertson as 0122 November 1991. whosucceaded Mr. JamesJura uol 
16 August 1991. 

2) Vice Mr. Larry Bell as 01 1 March 1991. 
3) Vice Brigadier General Pat M. Slevens IV .5 01 2 Ma,,:h 1991 
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DUNCAN PROJECT 

DlJncan Dam ilI1d Duncan Lake 

Storage Project 

CoostrUCIion began 

Storage l:)eeam8 rulty operational 

Ressl'VOlr 

Normal Full Pool ElevallOn 

Normal Minimum Pool EievatlOl"l 

Surlace Alea at Full Pool 

Total Storage Capacity 

Usable SIOtage Capacrty 

Treaty SIOfiIge Commrtment 

Dam. Ear1hfiU 

Crest Elevaliori 

l • ..,., 

Approximale height above riverbed 

Spillway - MllXImum Capacity 

Disch8TQ& Tunnels - MaXimum Capacity 

" 

TABLE 1 

17 $eptemoer 1964 

31 July 1967 

1,892 feel 

1.794.2Ieel 

18.000 acres 

1.432.400 ac·1t 

1,400.000 at-It 

1.400.000 at-It 

1.907 feet 

2.600 feel 

130 feel 

47.700 cis 

20.000 cis 



ARROW PROJECT 

Hugh Keenleysode Dam and AITf:Iw lakes 

Slorage Protecl 

C()(1S1.ucnon began 

Slorage became tully operallonal 

Aes8f'IIOIr 

Normal Full Pool Elevauon 

Normal Minimum Pool Elevation 

Surface Area at Full Pool 

TOlal Slorage Capatlly 

Usable Storage Capacity 

Treal)' Storage Corm'IIIrnent 

Dam. Concrele GraVity and Earthfill 

Crest ElevatIOn 

L"",h 

ApproKlmale heighl above ri\1erbed 

Spilway - Maximum Capacrty 

Low Level Outlets - Maximum CapaCIty 

Power Facilities -

TABLE 2 

Marct1 t965 

10 OcIooer 1968 

1,444 leet 

1.377.9Ieel 

130.000 acres 

8.337,000 ac·1I 

7.100.000 ae·1I 

7.100,000 iIC·1I 

1,459 feet 

2.850 leet 

170 teet 

240,000 cts 

132,000 cts 



MICA PROJECT 

MICa Dam and Kinbasket lake 

Siorage Pro;ect 
Cortsuuction began 
Storage beCame luly operational 

RH~ 

Normal Fun Pool ElevatJOfl 
Normal Minimum Pool Elevation 
Surflce Area II Full Pool 
Total Storage CapaCity 
Usable Storage Capacity 

Total 
Commitmenl to Treaty 

Dam. Ear1hfil 

GreSl EIe .... rion 
l..".. 
ApproKimaie hetght above foundatiofl 
Spillway - Mumum Capacity 

Outlet WorIu; - Maunum Capacity 

Power Facilities 
Designed ultirmlla installalion 

6 units al 434 mw 

Power commercially available 
Presenlly Installed 

4 units al 434 mw 

Head at lull pool 
Maximum Turbine Dischafoe 

01 4 unit5 It tul pool 

.. 

TABLE 3 

Septemtlef 1965 
29 March 1963 

2,475 teet 
2.320 teet 

106.000 aetes 
20.000.000 ac·tI 

12.000.000 ac-tI 
7.000.000 ac-tI 

2.500 teet 
2,600 teel 

""-150,000 cts 
37 . .4()() cts 

2,604 mw 

December 1976 

1.736 mw 

600'''' 
38,'140 cts 



LIBBY PROJECT 

Libby Dim and Lake Koocf,nusa 

Storage PI orect 
C,."."""" _ 
Storage became filly operelJOnal 

.......... , 
Normal Full Pool ElevatlOl'l 

Normal Minimum Pool EIeYllIion 
Surface Area at Full Pool 
Tota l Storage Capacity 
Usable Storage CapKlty 

Dim. Conc:tete GraVIty 
Dod< Bow"", 

'-Appromnate he!gltt aboYe ""lrbecI 
Spillway - MaluITU'l1 Capaaty 
LO'IfII' Level Outlets - MIlomum Capacity 

Power Facil~ies 

Oes~ned u~imate In~llIltKln 

B units at 105 mw 
Power commetClllly 1'4Q.b\e 

Presently nstaBld 
5 unrts at 105 mw 

Head at lui pool 
Maxmun Turbine 0tschItge 

of 5 units 1\ IvIt poot 

., 

TABLE 4 

...... ,,.. 
17 ApnI 1i73 

2.459 '"' 
2.281 , ... 

46.500 Icrn 
5.869.000 ac·1t 
4.980.000 at·1t 

2,4n teet 
3,055 teet 
"0,", 

145.000 cfs 
61 .000 cis 

"'mw 
24 August 1915 

52Smw 

"" .... 
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