


COLUMBIA RIVER TREATY PERMANENT ENGINEERING BOARD 

C ANA DA 

CANADIAN SECTION 

" .... -... •••. c ........ 
.'-".-

The Honorable Henry Kissinger 
The Secretary of 5tate 
Was~ington, D.C. 

Gentlelllen: 

U N ITED ST A TES 

UNITED STATES SECTION 

~.L "",us. c_ 
........... ......... -

31 December 1~76 

The Honourable A. Gillespie 
Minister of Unergy, Mines and 

Resources 
Ot t awa, Ontario 

Reference is made to the Treaty between the United States of America and 
Canada, rel ati ng to co-operative development of the water resources of 
tile Columbia River basin, signed at Washin&ton. D.C., on 17 January 1961. 

In accor dance wit~ the provisions of Article XV paragraph 2(e), there is 
sublll1tted ~erewit~ the twelfth Annual Report , dated ",0 Scpt ember 1976 , 
of the Pe rmanent Engineering Board. 

The report sets forth r esults achieved and benefits produced under tile 
Treaty for tllc pe r iod from I October 1975 to 30 September 1976. 

Respectfully submi t ted: 

For t~e United States For Canada 

lIollll:!r B. Willis, Chairman G.M. MacNabb, Chairman 

B.E. MaTT 



, , 

, 
, , 
• 

j- -- ------- -T -- \,~e_\-L--- --- - -T: .-J 
, 

COLUMBIA RIVER BASI N 

"""""", '."" ' •• "OTO 

" • ... 
.. I , .. t OT.U ...... " 



ANNUAL REPORT 
to the 

GOVERNMENTS 

01 
THE UNITED STATES and CANADA 

COLUMBIA RIVER TREATY 

PERMANENT ENGINEERING BOARD 

Woshington, D.C. Ottowa. Canada 

30 September 1976 



CONTENTS 

Leiter of Transmit tal 

Fron tispiece 

SUMMARY ..............•...•........ . .. .. .•....... ...... . .... . ... .. ... •... vll l 

INTRODUCTION . ...... . ....•.. ............... . ... ... • •.... ... . .. .....••..... 1 

THE COLUMBIA RIVER TREATY 

General .. .. ...... . .. .•...•... . . ... . ....... .. ..... .....•...•. ... •• .. . 2 

Footures of Ihe Trooty and Relaled Documents . . ....... . ... ....•• . . .••.. . • 

PERMANENT ENGINEERING BOARD 

Generill .................. . ........ .. ....•..••.•.. .. ...... .. ......... 7 

EstabUshment of lhe Board .. . ....... .. . ...... ....••..•..... ........ . .. 7 

Duttes and Responsibilities of the Board .. ........... •..•.............. .. 8 

ENTITIES 

General .... .. .......•....•......... ...... ......... . .. ... .....•.... . 10 

Establishment of the Entitles . ... • . ...•.... ..... . ...•... . .... .. . ..... · . 10 

Powers and Dutl811 of the Entltles .•..••• ......... . .. • •. . ..............•. 11 

'" 



ACTIVITIES OF THE BOARO 

Meet ings ..........•................ . •.. . .......••..••...•.......... 14 

Reports Received ...•.......... .. •• ................... •.......... .... 14 

Rllport to Governmet"lll ..•...•••..••.. •••.......... . ..• •...•....••. .. . 16 

PROGRESS 

General. .......................... ........ ......... . ................ 17 

Status ollhe T'lIIIly Projects 

Duncan ProJect .•...•...... ..• • .. .. .. . ... •. .• ••..•.. . .. ...... 17 

Arrow ProJecl ............. .. .. .......... . .. .. ... • ........... 16 

Mlc. Project ..••...•.. . ... ........ . ..... . ..•... .•. .. . ....... 19 

libby Project In lhe Unlled Sillies .••...•.•••.••..•••...•..•••. . 21 

libby Project In can.da ••....••.•••.••.•••. . •...••...•...••.. 21 

HydromelllOl"oIoglcal Network ••.••...••....•..•.•••.••..•••..••.••••.. 23 

Power Operallng Plan • .•••..••..•.. ....... •..•.•••.. • •.•••..•••.••••.• 2" 

Annual Calculation 01 Downllream Bllnlllili .......••...•..•••..•••.•..... 26 

Flood Conlrol Operallng Plans ...•...........•..••...•..••...•......... 21 

Flow Records ......•..•....•...•.......••.....•....•..•.....•..•..... 28 

OPERATION 

Get"leral. . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . • . . . . . • • . • . • • . . . . . 29 

Powllr Operation ...•.•••••••..•.. • ••....... ......•................... 29 

Flood Control Operat ion ........... ... . ..... .. .. . ... ................... Jot 



BENEFITS 

Flood Control Provided ..•.... •............ . ... .......... .. ........ ... 37 

Power Beneflt~ ..............•....•.......•..••..................•... 38 

CONCLUSIONS .•....•..••.......•...••....................•...•...•......... 40 



LIST OF PHOTOGRAPHS 

MICII Oam ...••..•...•..•...•.......•...•..••. . . ... . .. .. .. •.......•...•....• . 3 

Hugh Keenleyslde Dam ......... .. .......... .. .... ....... . .. . .. . ... .. ........ . 6 

Oune.n O'm ••.•..•..••..•..••..•..•••.••. .••....... . .•..•• •..•..••••.••...•. 9 

SwllehgNr Bulld lng,1 Mk;:a Own ................ ...... ..•. . ••••.•..••••.••. .. .. 11 

l lbOy O'm ..••••.••••••.••.•••••••.••••.... •••........ ..•. • ••.••.•••••.••..•. 13 

Sulton Creek Bridge, Monlan • .•...••.•••.... .••... .. ..... • ..• ••.....•••..•. .. •• 16 

Kootenay Canal Plant . .....• . .••.... .. . ........ • ...•.. •...•.. • ••.••...•••... . 16 

Mica Prolact , Aerial Vlaw ..•..••...•. ..•. ..• ...•... • ...... • ..• • .. •. .. . ...... . .. 19 

Tranlformar Chamber at Mica PowerhouM ............... ...... .. ........... . . .. . 20 

Generalor NO. 1 allibOy o.m ........••...•. ............. •. .. •. ..•.. •••...•. . .. 22 

A--.olr Brldga . We Kooean u .. ....... . ....... .... ........................... 23 

Hydrometeorologk;:allnstrumentl ••.••••..••.•••••••.•••. • •.•••.•••.••••..••.••• 2-4 

Drall T utle aates at Mlea PowethouM ........................................... 25 

MIef, Reservolr .... .....•.....••..••...• .......... .•. . . .. •...• • ..•••..•• .. .. .. 26 

Chule Spillway at Mica Oe.m .•......••...•...•. .. •. . .. .. . .. •.. , • •.... .... . .. .. .. 27 

Turbine Aunner lor Mica PowerhDuM ..... ......•.. ....•..•..••..••...••..•..... . 30 

Powerhouse at lIbtly Dam ......••..•....••..•.. .•... . .. .. .. . ..••... •. ... . ...... 33 

Spillway aates at Mlea Dam .•..••...•...••..•......••.••...•... • •..•...••.. . .. . 38 

Photogflpht .upplled by the BrlUsh Columbia Hydro and 
Power Authorit y and the Carpi of Engineer. , U.S. Army. 

" 



HYDRQGRAPHS 

Duncan and M ica Reservoi r Levels ••....•.... • ......... . . ....•................. . 35 

Libby and Arrow Reservoi r Level~ .. " ...•....•..............••.................. 36 

Observed and Pre-project Flows ........•.............. . .. ... • ... . ........ .....• 311 

APPENDICES 

Appendix A - Names 01 Board Members. Alternates. and Secretaries .........•...... 4t 

Appendix 8 - Names 01 Members olthe Entitles .. . .... .............. , ... , •...... 42 

Appendix C - Record of Flows at the Internat ional Boundary. . . .. . . .........•. 43 

Appendix D - Project Information .... . .•...... .. ..... .. ...... . ....... ... .... . .. 46 

." 



SUMMARY 

The twelfth Annual Report 01 the Permanent Engineering Board Is submUted 10 Ihe 

Governmen ts 01 the United Sial" and Canada In compliance with Article XV 01 Ihe 

Columbia River Treaty 01 17 January 1961. The status ot prOjects, progress 01 Entity 

1tudl". operat ion 01 the Duncan, Arrow. Mica and Libby r",rvolrs. and Ihe resuiling 

benefits are described. 

One Board meeting and one meeting 01 Ihe Board wllh lhe EntUl .. Wlra held during 

the 12·monlh period ending 30 $eplember 1976. 

The Duncan, Arrow. Mica and Libby storage projects were operaled Ihroogl'loul the 

yNr In eocordance wllh the Objecllv" 01 Ihe Trealy and Ihe lerms 01 operating plans 

developed by Ihe En t ltl ... ReHr.lolr operallons conlrlbu ted only minor llood conlrol 

beneUt. In Canada and the Unlted Stat_ becaUH of average runo!! levlls during the Iload 

MUOn. Initial !HUng 01 Ihe reservoir at Mica has baen accomplished. 

Studl" pertaining 10 dlMtlfXIment of the hydrometeorologleal network and power 

operallng plan' are being conllnued by thl Entill .. 10 ensure operation 01 Ihe projecl' In 

aocordanee with the tMm. olille TrNty. Downstream powM benelltl ara being calculated 

by Ihe Entities all required by the Treaty . 

The Board concludB!l Ihat Ihe objectlv .. 01 the Trealy are being met. 

vIII 



INTRODUCTION 

The Columbia River TrN\y, whleh provides forco-operailve develbpmer1t ollhe water 

resouree& of the Columbia River basin, was .Igned In Washington, D,C. on 17 January 1961 

by representatives 01 the United States and caneda, Arllele xv 01 the Treety eSlablished a 

Permanent Engineering Board and spec:llled thai one of III (lutles wOuld be 10 "make 

reparll tO canada and the Unlled S"I8I 01 America a lleast oneea year ollh. results being 

achieved unde.- Ihe Treely ••. " 

Thl, Annual Rapor1 . whleh eov~ lhe period 1 oetober 1975 to JO september 1976. 

describes actlvilies 01 the Board. progr.,. being achieved by bolh C:Ounlr les under the 

lerm, of the Trealy. operation 01 the TrNly proJect" and the resulting benefits . The report 

.Iso , tales Ihat, In the opinion 01 ttle Board. the objectives 01 Ihe Trealy are being mel. 

Summarl81 01 the _nllal INturu 01 Ihe Treaty and ollhe responsibilities 01 the Board 

.nd 01 the EnUIiSS aTe Il'I(;luded . 



THE COLUMBIA RIVER TREATY 

General 

The Columbia River Trealy was signed In Washington, D.C. on 17 January 1961 aoo 

was ralilled by Ihe Unlled Siaies Senale In March of Ihal year. In Canada ratification was 

delayed . Further negollations belween Ihe Iwo eounlrles reeulted In formal agrllOmenl by 

an e~change of not" on 22 January 1964 to II Protocol to the Treaty and to an Attachment 

Ralatlng to Terms 01 Sale. The Treaty and related documents were approved by Ihe 

Canadian Parliament in June 196<1. 

The Canadian Entitlement Purchase Agreement wa.s signed on 13 Augusll96<1. Under 

the terms 01 this agreement Canada's share 01 downslream power benefit' resUlting from 

the first thirty yea .. 01 scheduled operation 01 each 01 the storage proJecis was sold to e 

group of electric ulllilies In the United Slates known as the Columbia Storage Power 

E~change . 

On 16 September 1964 the Treaty and Protocol were formally ratified by an eKchange 

of notes between the two governments. The sum of S253.9 million (U.S. funds) was 

delivered to the Canadian represenlallves as payment In advance lor the Canadian 

entitlement to downstream power benellts during the period of the Purchue Agreement . 

On the aame date at a ceremony atlhe Peace Arch Park on the International Boondary the 

Treaty and Its Protocol were proclaimed by President Johnson, Pr ime Minister Pearson, 

aoo Premier Bennett of British Columbia. 

, 
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Faalur .. ol Ihe Truly and Relilled Document. 

The_nllill undertaking. 01 the Treaty Ireu follow. : 

(a) Canada will Pcrovlde 15.5 million acre-leet 01 uaable ,'orage by eonslrucllng dama 

lIN' Mica Creek, the oullet 01 Arrow Lak .. and Duncan Lake, In Brill,"" 

Columbia. 

(bj The Uolted States will maJntaln and Opel'llle hydroelectric power lilCllllles 

Included In the base ayllem end eny new main-item project. to make the most 

effective UM 01 Improved .Iream flow reaultlng lrom operation 01 the Canadian 

'Ioraoe. Canada will OPBI"ate the atorage In IICCOrdance with procedur .. and 

Ol)eraHng pl,ns allflCllied In the Treaty. 

{cl The United Slale8 and Canada will share equally the additional pow&r gen&rated 

In tl\eUnlted Stat8ll1lS. result 01 r iver regulation by upllr8lm 1I0"lIe In Canada. 

{dj On commencement 01 Ihe rBSllfICtive 'Iorage operation. the United Stal .. will 

make PIIymenli to Canaa. totalling $&4.<1 million (U.S. luncl.) lor llood control 

provided by Canada. 

{el The Unlted Stiles has the option 01 construcllng a dam on the Kootenai Rlv8f" 

near Libby, Montana. The Libby reservo ir would e~tlnd lOme <12 mil .. Into 

Canada and Canada would make the _'1 Canedlan land available 101'" 

lloodlng. 

• 



(f) Both Canada and the United State! have the right to make dlvef1ll{.>ns of water tor 

consumptive uses alld. In addition, alter September t964 Canada has the option 

of making tor power purposeS specUic diversions of the Kootenay Alver Into the 

headwaters of the Columbia Alver . 

(g) Dllferencea arising under the Treaty which carlnot be resolved by the two 

courltrles may be referred by elthllf to the International Joint Commission or to 

arbitration by an appropriate tribunal as specified by the Treaty. 

(h) The Treaty shalt rl!fTl8ln In force for atllliUt 60 years from 115 date of ratlflcatlon. 

t6 September 1964. 

The Protocol of January 1864 amplified and clarified certalrl terms of the Columbia 

Alver Traaty. The Allachmen! Aelatlng to Terms of Sale signed on the same date 

e3tabllshed agreement thaI under certain terms Canada would sellIn the United States Ita 

entitlement to downstream power bene fits for a 3O-yaar period. The Canadian Entit lement 

Purchase Agreement 01 13 August 1864 provided that the Treaty storages would be 

operative for power purpose!! on the following dalllll: 

Duncan atorlilge 

Arrow storage 

M ica storage 

, 

1 April 1968 

1 A pril t9S9 

1 April 1973 
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PERMANENT ENGINEERING BOARD 

General 

Arliele XV ollhe Columbia River Treaty eelabUshed a Pet"m_nt Engineering so.rd 

c:onsiSl lng 01 two membelll to be appointed by Canada and IWO mem~ by lhe United 

States. Appo intment. to the Board were to be made within three months 01 Ihe date of 

ratif ication. The dutlet and responllblt1l les of the Board were also ttlpulated In Ihe Tr&8ly 

and related doc:um8f1!S. 

Establllhmeni ol the Board 

Pursuanl to E~ec:utlve Order No. 11177 dated 16 Seplember 19&01 the Secretary 01 the 

Army end the Sec:retlry 01 the Interior on 7 Dec:ember 19&01 appolnled IWO meml)elll and 

two alternate members to lorm Ihe Unl led St.tes Seellon 01 Ihe Per-mllllent Engineering 

Board. The member. 01 lhe can.a lllll 5ec:IIon 01 the Board were appointed by Drd ... In 

Council P.C. 19&01-1671 dated 29 October 19&01. Eec:h member was author ized to appoint an 

alternate member. On 'I Oec:ember'~ the two governmentt announced the composition 

of the Board. 

The names of the Board members. allem.le members and Meretarles are shown In 

Append ix A . It I. notad thai Mr. R.ymond A . Peck, Jr. hal replaced Mr. C. K ing MallOfY 

as a member 01 the Unltad States 5ec:I lon of the Board. 

7 



Duties and ResponSibilities 01 the Board 

The general duties and responsibilities 01 the Board to the governments. as set lorth 

In the Treaty and related documents, Include: 

la) auembllng records of the flowa Of the Columbia River arid the Kootenay River at 

the Canada-United StatM 01 America boundary; 

(b) reporting to Canada and the United States of America whenever there Is sutl:!!tan­

tlal deviation from the hydroelectric and lload control operating plans and If 

appropriate Including In the report recommendations for remedial action and 

compensatory adjustments; 

le) assisting In reconciling dffferenees concerning techn ical or operational ma:ters 

that may arise between the entities: 

ld) making periodic Inspections and requiring reports as neceuary from the entities 

with a view to ensuring that the objectives of the Treaty are being met; 

leI making reports to Canada and the United Slatll!l 01 America al least once a year 

of the results being achieved under the Treaty and making special reports 

concerning any matter Which It considers ShOuld be brought to their atten tion; 

(I) Investigating and reporting with respect to any other matter coming within the 

scope of the Treaty at the requlISt of either Canada or the United States Of 

America; 

(g) consulting with the enlllies In the II!Itablishment and operation of a h~dro­

m",t""mln.gICIII Kyst"'" as requlrl!d by Annex A of the Treaty. 

, 
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ENTITIES 

Article XIV(I) 01 the TrHty provides lor the desIgnation by Canada and the United 

States 01 entities whlct1 are empOwered and charged with the d~1Y 01 10rm~lating and 

e~ecutlng the operating arrangement. necessary to Implement the Treaty. Provilim Is 

made lor elll\er government tod.'gnallone 01" moreentilles . Tile pO_s and dulles 0' the 

enlil l .. are speeilled In the Treaty and related doc~ments. 

E~ecutlve Order No. tlln, previously relerred 10, designated Ihe Admlnlatrato-r of 

the Bonneville Power Administration, Department of the Interlo-r, and Ihe Division 

Engineer , North Pacl/ic Division, corps 01 Engineers, Department of the Army. as the 

Unlled Stales Enti ty with tile Admlnltlrator to 5elVe as Chairman. Ofder In Counell P.C. 

1964-1..07 dated .. September 1964 designated the British Columbia Hydro and Power 

Authority as the Canadian Entity for the pUfposat of lhe Treaty. 

The namae of the member. 01 the two entities are shown In Appendl~ B. It Is noled 

In.at Mr. R.W. Bonner has reptaced Mr. J .W. Wlleon as Chairman of tM CanadIan Entit y. 

" 
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Powers and Duties of the Entities 

In addition to the P<Jwers and duties speelfled elsewhere in the Treaty and relaled 

documents the Treaty requires that the enl ilies be reSP<Jnsible for: 

(a) co-ordlnatlon of ptans and exchange of information relating to fac ilities to be 

used In producing and obtaining tM beneflts contemplated by the Treaty, 

(b) calculation 01 and arrangements lor delivery of hydroelectric power to which 

Canada Is entitled l or providing flood control. 

(c) calculation of the amounts payable to the United States of America for standby 

transmission serviCes, 

(d) consultation on requests l or variations made pursuant to Articles Xfl(5) and 

Xfll(6J. 
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(e) the estabttshment aod operat 10<1 of a hydrometeorologlcal system lIS req ulred by 

Annex A. 

(f) assisting and c:o-operatlng with the Permanent Engineering Board In the 

discharge of Its functions. 

(g) periodic calculation of accounts. 

(h) preparation of the hydroelectric operating plans and the flood control operating 

plans for the canadian st()(age together with determination of the downstream 

power benefits to which Canada Is ent itled. 

(I) preparation of proposals to Implement Article Viti and carrying out any disposal 

authoriZed or exct1ange provided lor therein. 

Ul making appropriate arrangements for delivery to Canada of the downstream 

power bene/lts to which Canada Is entitled Including suct1 mailers as load factors 

lor delivery. times and points of detlvery. and calcualtlon of transmission loss, 

(k) preparalion and Implementation of detailed operating plllT\s that may produce 

results more advantageous t o both coun tr ies than those that would arise from 

operation under the plans referred to In Annexes A and B. 

Article XIV(4) of the Treaty provides that the two governments may . by an exchange 

of notes. empower or charge the entities with any other matter coming with in the scope of 

the Treaty. 

" 
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ACTIVITIES OF THE BOAAD 

Meetings 

The Board mel In Ottawa, Onlario on 25 November 1975 10 review progress under the 

Trealy and 10 dlscuu preparation 01 the Board ', Annuat Aeport . The Board met with the 

Entities on the same day to discuss Entity studies and general progreu. 

Aeport. Aecelved 

Throughout the report year the Canadian EMlty provided the Board with weekly 

reporls on operation of the Canadian storage reservol .. and with dally 1I0w forecast. during 

the freshet season for the northern part of the Cotumbla Alver bluln. The United States 

Enllty provided monthly reports on the operation 01 the Libby storage reservoir. The 

Entities also provided copies 01 IXImputer printouts 01 studies for the Assured OPilrating 

Plan and downstream power benefit catculatlons, and the following documents and reports: 

Aeport of Columbia Alver Treaty Canadian and United States Entities lor the 

period 1 October 1974 to 30 September 1975 

Columbia Alvar Treaty Hydroelectric Operating Plan - Assured Operating Plan 

lor Operating Year 1980-81 plus a IXIpy 01 the Entities' agreement on this docu­

ment 

Detailed Operating Plan lor Columbia Alver Treaty Storage 1 August 1975 

through 31 July 1976, plus a copy of the Entilies' agreement 0!1 this document 
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Determination of Downstream Power Benef its Resulting from Canadian Stcrage 

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

document 

Columbia River Treaty Hydrometoorologicai System Treaty Facilities. september 

1975, plus a copy of the EntitieS' agreement on this document 

Columbia River Treaty Hydrometeorologlcal Supporllng Facilities, September 

t975 

Agreement between British Columbia Hydro and Power Authori ty and 

Bonneville Power Administration on operallng procedures to conil8rve additional 

storage at M ica, December 1975 

Agreement between Brilish Columbia Hydro and Power Authority and 

Bonneville Power Administration lor provision 01 an additional two feet 01 

st orage In Arrow Lakes reservoir, August 1976. 

Subsequent to the end of this report year the Board received the follow ing documents 

end reports from the Enlltles: 

Detailed Operating Plan fOf Columbia River Treaty Storage t August 1976 

through 3t July 1977, plus a copy of the Entities' agreement on this document 

Columble River Treaty Hydroelectric Operating Plan - AS$ured Operating Plan 

for Operating Year 1981-82, plus a copy 01 the Entities ' agreement on this 

document 



Determination 01 Downstream Power Bene/its Resulting from Canadian Storage 

for Operating Year 1981-82. plus a copy 01 the Entities' agreement on thi s 

document 

Report of Columbia River Treaty Canadian and Untied States Entit ies for the 

period I October 1975 to 30 september 1976 

Columbia River Treaty Hydrometeorologlcal Sy!tem Plan lor Exchange of 

Operational Hydromel oata. 30 SeptamOOr 1976. 

RePOr1toGovernmente 

The el8\lenth Annual RePOr1 of the e""rd was submitted 10 the two governmeot. on 

31 December 1975. 

sunON CREEK aRIDGE 
on Silo'. Hlgn ..... ' 31 
_ Uk. Kooc.onu .. 
In Mon' ..... 
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PROGRESS 

Gon&ral 

The resul1s achieved under the terms of the Treaty Include constrlK'1ion 01 the Treaty 

projects, progress In developing the ~ydromet80rologlcal network, power and llood control 

operating plans, and t~e annual calculation 01 downstream power benellts, The three 

Treaty storage projects In British Columbia, the Duncan, Arrow and Mica proJect!, are now 

In operation and supply power benellts primarily In the United States and flood control 

beneliU In both Canada and the Unltad States, The Libby storage project In Montana Is In 

operation and provides power and 1l00d control benellta In both contrles, T~e completion of 

t~e Canal Plant on the Kootenay River during the report year hll8 caused the pow&r 

benefits In Canada to Increase substantlatly, Completion 01 the pow&rllouse at Mica Dam 

will lurlher IncreaH power benellts In Canada, 

The locations 01 the lour projects are shown on Plate 1 In Appendix D. 

Statue 01 the Treaty Projects 

Duncan Project 

Duncan Dam, the smaJle~1I Treaty prOject, WII8 scheduled by the Sales Agreementlor 

operation by 1 April 1968 and WII8 the flrat 01 the Treaty projectS to be completed. It 

became fully operational on 31 July 1967, well In advance of Treaty requirements. 

The earthflll dam, about 130 leet high, Is located on the Duncan Alver a few mllee 

fIOrth 01 Kootllflay Lake. The reservoir behind the dam extends lor about 27 miles and 

" 



provides 1,400,000 acre-feel of uaable alorage which Is all commitled under the Treaty . 

Thare are no power facil itfes Included In this proJecl which Is shown In the picture on 

page 9. 

Character istics of the project are shown In Table 1 of Appendix 0 _ 

KOOTENAY CANAL PLANT 
In Brlllln Columbia 
ben.'II,lrom Ito,ag •• 1 
libby and Duoun prol"''' . 

Arrow Prolect 

The Hugh Keenlayslde Dam, at the oUllet of the Arrow Lakes. was the second Tr!laty 

project 10 be completed. II t>ecame operational on 10 O<;lober 1968 well ahead of the date of 

1 Apr il 1969 IICheduled by Ihe Sales Agreement . The project has no associated pewer 

facil ities , 
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Tile dam conllatl 01 two rmlln oornponenl$: a concrete gravity ttrueture which 

Includes the spillway , tow level oullets and navigation lock and an earlhlill section which 

rises 170 leet above the riverbed. The reservoir, about t45 miles long. Includes both the 

Upper and Lower Arrow Lakes, and provides 7,100,000 acre-feet of Treaty storage. 

Tile project Is shown In the picture on page 6 and project data are shown In Table 2 01 

Append ix D. 

Mica dam, the t.,gast of the Treaty projects, was scheduled by the Sail! Agreement 

lor Initial operation on 1 April 1973. The prolect was declared opera tIonal and commenced 

storing on 29 March ,g73. 

MICA PROJECT • 
• n_I.I~Ie ... 
01.11 1",,111.,*. 
s.p.om_ tilS. 
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Mica dam Is localed on Ihe Columbia Alver aboul 85 miles norih of Aevelstoke. Br itish 

Columbia. The earthfill dam rises more than 800 leel above liS foundation and creates a 

rasen/clr 135 miles long with a storage capacity 01 20,000,000 a.cre-leat. The project ut ilizes 

12,000.000 a.cnHeet 01 live storage 01 which 7,000.000 acre-feet are committed under the 

Treaty. The resen/olr f i lled for the lirst time during the summer 01 1976. 

Work 15 proceeding on construction 01 the underground power oeneratlng facilities at 

thi s site. The IIrst two 01 the Initial lour generators are expected to be In sen/Ice In 1976. 

There wil l be space lor a total of si x 435,000 kw uni ts with a total capacity 01 2,610,000 kw. 

The dam Is shown In the picture on page 3 and project data are shown In Table 3 01 

Appendix D. 

TR ANSFORMER CHAM BE~ unde,grO<lnd . , M Ico po .. .,""u ... 
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libby Project In tile United Stat. 

libby Dam Is located on the Kootenai River 17 mile!! northeast of the town 01 libby, 

Montana. Construction began In the spring of 1966, storage has been operational since 17 

April 1973, and commercial generallon 01 power beQan on 24 AugUSt 1975, coincident with 

lormal dedication of the project. The concrete gravity dam rises 370 leat above the river 

bed and creat9lllake KoocanuH which Is 90 mUes long and extends 42 mile!! Into Canada. 

Lalr.e Kooca.nu!IB has a gross storageol 5.809,000 acre-feet. 01 which " ,93'.000 acre-lett are 

usable for llood control and power purposes. 

Work on the libby project during 1976 was devoted primarily to the completloo of the 

In!llal power ganeratlng facil ities , and by March all four units were completed . Unit 1 was 

placed Into commercial use on 2" August 1975, unit 2 on 2" OCtober 1975, unit 3 on 21 

January 1976, and unit" on 31 March 1976. 

A relatively small amount of oonstructlon wor!< Is scheduled for 1976-77 IncltJdlng 

repair 01 the slllfing basin, miscellaneous wor!< on recreation lacilities and some 

Improvement 01 portions 01 the atate highway and lorest development roads In the vicinity . 

The Libby project Is shown In the picture on page 13, and project data are .hown In 

Table" 01 Appendi x D. 

Libby Project In C.nilda 

canada has fulfilled Its obligat ion to prepare the land required lor tile 42-mlla portion 

01 Lake KoocanuSil In Canada. The WOller Resources service of British Columbia was 

responsible lor co-ordlnatlng the orogram. 



The reservoir began to reml early In April and on 26 April 1976 storing began In the 

Canad ian portion. The r8S8fVolr reached Its nOrmal lull pool alavat lor> of 2459 feet on 

29 July 1976. 

The Forest Service Is con t1nu lng with a program of piling and burning of debris 

collected on the shores of the rllllervoir. 

GENERATOR No.1 
In I ... _ ... 110<> ... 
• llll>I:>, Dam . 

The BrlUsh Columbia Department 01 Recreation and Conservation Is operating IIsh 

screens on K lkomun Creek 811 part 01 a f ish tagg ing program lor the reeervol •. Similar 

18(:lIlIlee on Llnklaler and Plumbob Creeks In service the previous year have been 

removed. The same Department Is proceeding with davelopment 01 waterfronl parkS and 

recreat10nal facilities at Klkomun Creek and Wardner and the use of other polantlal 

recreational areu around tha per imeter 01 the r......-vol r I, being ' Iudlilld . All new roads. 

" 



brldga and modillcat lona to the Canadian Pac:1l1c: Railway trac:k between Fort Steete and 

Wardnet made nMe" • ..., by the proJect wete completed In 1972. 

RESERVOIR BR IOOE ""011 L.~. Kooconu .. In Mont."" . 

Hydrometeorologlcel Network 

One 01 the respon,lbl lltiet assigned to the Enlltles by the TrNty I. the eatabUsh· 

ment and operation . In consolt"ton with the Permanent Engln_lng 808rd. 01 a hydro­

meteorological system to obtain d", 101" det,Hed programming 01 UODd con trot and 

POWet operation. Thl' syll&m Includea snow courses. meteorological stations and 

st reamllow gauges. 

In developing the hydrometeorologlcel network the En tillet, with the coneurrence 01 

the Board , adopted, document which detinet the Columbia River Treaty Hydrometeoro­

logical System Network and set.lorth a method ot elaaalfying lecll illes Into thOM required 

.. part 01 the Treaty System and thoM of value as Supporting Fac:ltltlea. The Colunbla 

Rivet TrNty Hydrometeorologlcal committee. lormed by the Entltlea, makes r8C(lmnen­

d"tlon, on oolab!i, hlng thG TrlNlly Hydromel ...... ologlcal SI'8I"". 
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During this report year the Enlities , with the concurrence of the Boord. adopted a 

revised !ist of Treaty Facilities and provided the Board with a revised Ilsling of Supporting 

FacUlties. The Entitles continue to use the previous year's agreed plan lor exchange of 

operational hydrometeorologlcal data. After the end of the report year the Entities 

torwarded a revised plan to the Board. 

>1¥OROMETEORO LOGICA L 
InO!fum. nto at 
Poorman Cf"'~ , Montano, 
Ir' nomit data . 

Power Operating Plans 

The Treaty and related documents provide that the Entities are to agree annually on 

operat ing plans and on the resulting downstream power benefits for the sixth 9ucceedlng 

year of operation. These operating plans prepared live years in advance are called assured 

operating plans and provide Ihe Enlilies wllh a balIls for system planrllng. At the ~Innlng 

ot O;)(;h opcr<ltlnll y<><>r a dctallod opcratlng plan la prcp"rod on tho ba:lla of cur ron! 



r&sourcell and loads to obtain results that may be more advantageous to bolh countrlellihan 

those which would be obtained by operating In accordance with the aMUred operating plan. 

ORAFT TUBE (iATE5 
t>IIing In.I.IIO<I 
lor Un l! NO.I " Mico POVO ","""H. 

The assured operallng plan for operating year 1980-81, received by the Soard early In 

the report year, Includes generat ion at the Mica project and Is based on the operation 01 the 

system lor optimum generallon In both countries. The Soard has reviewed this plan and 

concludes that It Is consistent with the terms 01 the Treaty and does not depart substanllal~y 

from previous plans. The assured operating plan lor 1981-82 was provided 10 the Board 

aller the end of the report year. 

Early In this report year the Entities provided the Soard with a detailed operallng plan 

10' Canadian storage 10' Ihe operating year ending 31 July 1076. A detailed operallng plan 



lor thft operating Y6llf endlfl/il 31 July 1971 was lorwarded III the Board alter the end of the 

repo.-t year. These plaf13 comaln criteria lor operating the Arrow, Duncan, Mica and Libby 

reservoirs . 

l---=-=-==~_~ .... ====-
MICA RESERVOIR on<! tn. Col"m~1a M ount"n. In IIrlt"~ Columr.i.o. 

Annual Calculation 01 Downstream Benefits 

The general requlramen" for determination 01 assured operating plans and 

downstream power beneflls are summarized In the first paragraph 01 the preceding section. 

In this report year the Entities provided the Boord with a COpy 01 thftlr agrood 

document outlin ing downstream power benerlts resulting lrom canad ian storage l or the 

operating year 1980-81. The Board has completed lis review of this document and 

conclud9!l that It meelS thft requirements 01 the Treaty . CoplH of Ihe three computer 

studlea used In thft final calculations for the determination 01 downstream benellts and 

which alllO provide the baal. 01 the hydroelectric operating plan warll lorwar<led 10 Ihll 

26 



Board by the EMllies. Th is material facilitated review 01 the documents by the Board. A 

report on determination 01 downstream power benellts lor the optlrallng year t981-82 was 

received Irom the Entities alter the end 01 the report year. 

Flood Control Operat ing Plans 

The Treaty prov ides that Canadian storage reservoirs will be operated by the 

Canadian Entity in accordance with operating plans designed to minimize flood damage In 

the Unl1ed States and Canada. 

-a 

CH UT E SPill W AY .nC ",,1111 "'", ... In ope,.lIon 01 Mia Oom. July 191e . 
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The " Columble Alver TrNly Flood Conlrol Operetlng PIIIn" dellnes llood coolrol 

operellon ol tlie OullClln, Arrow, M b .nd Libby reservoirs. Ttlls plen wu received IrOlTl 

ttle Entities end reviewed by ,tle Board In ttle 1912·73 repelf! year . 

Flow Aecords 

Arl lcle XV(2)(e) of !tle TrN ty lpecllled ttlel ttle Permanenl Englneel"lng eo.rd Itlell 

euemble record, 01 flows 01 ttle COlumbia and Kooleney Alvers ., Itle CIInad&-Unltad 

Stilet 01 Americia boundery. ACluel recorded flow, lor Itle KOOI ..... , Alver II PorttlUl , 

Idel'lo , end for Itle COiumble Alver el Blrcllb8nk , Britisll COtumble, Plel. 1, .... 18buleled in 

Appendl. C lor 1111. repor1 yeat . 



OPERATION 

General 

The COlumbia River Treaty Operating COmmlllee was established by the Entities to 

develop operaling plans for Ihe Trea.l y storages and to direct operation 01 these storages In 

accordance with the terms of the Entity agreements. 

Ourlng lhe report year the Treaty lIoraga In canada was operated by the canadian 

Enllty In accordance wllh Ihe "COlumbia River Treaty Flood COntrOl Operallng Plan", Ihe 

··Delalled Operating Plan for COlumbia River Trealy Storage t August t975 through 31 

July 1976". the '·Detalled Operating Plan lor COlumbia River Trealy Storage 1 A ugust 

t976 through 31 July 1971··. the "Columbia River Treaty Hydroelectric Operating Plan 

for canadian Storage Operat ing Year 1975-76". and Iha "Columbia River Treaty Hydro­

electric Operating Plan , Assured Operating Plan for Opefatlng Year 1976-71". A special 

agreement between BritiSh Columbia Hydro and Power Authority and Bonneville Power 

Administration on operating procedures 10 conaerve addltionalstoraga made It poSlllble to 

complete the Intllall1l1lng of Ihe Mica reservoir wllhout violating any of these operating 

plans. A further speelal agreement provided for the use 01 an additional two leet 018torage 

In the Arrow reservoir. 

Power Operation 

The three canadian Trealy r8llervolrs, Duncan, Arrow. and Mica. and the Libby 

reservoir In the United States were In full operation throughout Ihls report year. After Ihe 

about average f reshet In 1975, followed by a weI July and A ugust, all storages In Canadil 

committed under the Treaty and moo t Ol her re""rvolr~ In tho P",,;llc NorlhweBl were lull. 

" 



Runoll was above average throughout this report year . The ample water supply and 

lower than expected power toads In the northwestern United States resulted In routine 

power operetlons. Surplus hydroelectric energy was available In the Bonneville Power 

Administration system from December through July. The 1976 freshet volume WBll above 

average and Treaty storage In the Duncan , Arrow and M ica reservoirs was f illed. The 

surplus water In the system made more readily available th rough the special al/roement 

between Brillsh Columbia Hydro and Power Authority and Bonneville Power Administra­

tion made It possible to complete the Initial f illing ot McNaughton Lake. the reservoir 

behind M ica Dam . 

TURBINE RUNNER 
,Mdy 10 In.,_11 
In M icII po .... no.. ... 

Operation of the r8S8fVolrl Is Illustrated on pagos 35 and 36 by hydrographs wh ich 

Show ""Iulil '"Btlrvol, 1<lVIIII lind IIOmll or lhll morll Importl ..... t fulll cu",,,,, wh ich govII'" 



operallon 01 the Treaty storages. The Flood Control Siorage Reservallon curve spe-:llies 

maximum month-1lfld reservoi r levels which will permit evacuation of the reservoir 10 

contro l the forecasted freshet. The Critical Rule Curve shows minimum month-end 

r&Servol. levels which should be maintained 10 enable the arlilcipaled power demarlds 10 be 

met under adverse waler supply COrldlllOrls. The Variable Relll1 Curve shows reservoir 

elevatlorls nocessary to erlsure ref illing Ihe reservoir by the end of Juty with a reasonable 

degree of confidence. Similar rute curves which apply to operation of the combined 

Carladlarl Treaty storages have atso been provided to the Board. 

AI the belllnning of the report year the Duncan reservoir was al the full pool elevat ion 

of t892 feet arld remalrlOO close to th iS elevatlorl until flood IXmtrol evacuat ion began In 

December. From JSrluary through Msrch 1976 sIorage releases were closely coordillilled 

with releases from Libby to ensure compliance wllh the Irlternallorlal Jolrlt Commiulon 's 

Order corliroiling Kootenay Lake levels. The reservoir was held al eleVal lorl 1607.7 feel 

until relllling commEmced on 7 A pril. During April releases Irom Duncan were kept below 

1,000 cis to aSSist in studies 01 fish migratlOrl below the reservoir . Orl 28 May res~rvoir 

discharges were reduced to tOO ci s. After 8 July discharges were Increased In order to 

reduce the 1IIIIng rate. The reservoir reached full pool elevaUorl 011 892 feet Orl 24 July and 

had beerl drafted to elevation 1891.5 feet by 30 September 1976. 

The Arrow reservoir at the beglrlrllng 01 the report year WB.! al elevaUorl 1443.2 foot . 

No signlfieanl releases were made unlll January 1978 when lowering 01 the reservoir al a 

rale of about 131eet per monlh was commenced to provide flood control storage space. The 

minimum elevation l or the year of 1~.3Iee1. was reached Orl 7 April 1976. Lake elevations 

rose rapidly for a short period after 7 April wherl some storage was transferred from 

" 



McNaughton Lake. For the remainder 01 the relill period a relallvely high rate 01 dl!ICharge 

W8ll maintained In order to avoid premature filling of the reservoir. 

The rell-8rvolr rea.ched normal full pool elevation 01t444 foot on 19 July. In accordance 

with the agrooment belwoon British Columbia Hydro and Puwer Authority and Bonnll'lille 

Power Administration lor use 01 an additional two foot 01 storage dur ing the 1976-77 

operating year the reservoir W8ll filled to elevation 1446 foot and reached thll level on 

1 August. At the end of the report year the reservoir was at elevation 1445.4 feflt . 

McNaughton Lake was at eievallon 2405.7 feet on 1 October 1975 and the total storage 

conten ts of 13.5 million acre-feet Included 6.7 million acre-leet of dead storage. This 

amount of dead 810rag& WIiiI 1.3 minion acre-leet Ie"" than the amount required for at-lite 

generation. Until 5 December BritiSh Columbia Hydro and Puwer Authority delivered 

ellllrgy to Bonneville Puwer Administration In lieu of storage releases, In an endeavour to 

fill the 8 mal 01 dead storage prior 10 Installation 01 the Mica generators. These energy 

deliveries ended when British Columbia Hydro and Power A uthority and Bonneville Po .... er 

Admin istration agreed to the storing of additional water In McNaughton Lake on the 

condition that Bonneville Power Administration would be compensated 1/ any losses 

occurred du& to &ntrapment 01 water In the reservoi r. 

Virtually no storage dralts were made until &arly April when some storage water was 

transferred to the Arrow reservoir so that It could be released If needed to mset 

downstream power requirements In Apri l. From 10 May \0 20 May discharges wera 

reduced to zero 10 permit removal of the cofferdam at tallr8Ce tunlllli No.1 and the raising 

and reinforcing of the colferdam al !linnel No. 2. The chute spillway WIiiI In constant use 

from mid-July to 1~ s.:.ptombor to J>BI.' e Kee .... Inflow. 



POWERHOUSE 
.t libby earn . 

McNaughton Lake was 8SS6nt lally full at the end of July at elevation 2473.2 feet. Some 

ope-ratlng space below elevat loo 2475 feet W88 main tained to avoid the possibility of 

e~oeedlng the full pool elevat ion In th is I lrs t year 0 1 l ull operation. The maximum reservoi r 

elevation of 2474.9 leet W88 reached on 25 August and at the end of the repon year the 

reservo ir Wall at elevat ion 2474.5 feet. 

During the repon yearoperetlon of the Libby project W88 aHected by special n&edll for 

construct ion and testing but these needs were met within the limits 01 the power and Hood 

con trol operating plans. Lake Kooesnusa at the beginning 0 1 the report year we at 

elevation 2453.0 leet. Operation of the reservoir th rough the winter was governed by flood 

control requ irements. For the period January through March discharges were restricted In 

order to comply wUh tha Int .. rnatlonal Joint Commlulon Ordor 1o, operation 01 Kootenay 



Lake. In the Ilrst week 01 April drart, lor power production lowered the reservoir to Its 

minimum elevation for the year of 2301.3 feet on 6 Apri l. The reservoir was filled to Its 

normal full pool elevation 01 2459 leet on 29 July 1916. By thll lind of Septllmber thll 

reservoir had been drawn down to IIllIvatlon 2457.1 11IIIt. 

Flood ContrOl Operallon 

Operation lor flood control during thll 1916 freshet was In accordance wlt~ thll 

Enllties· documllnt '·Columbla Rlvllr Treaty Flood Control Operat ing Plan·· . Storagll Spacll 

al Ihll Duncan, Arrow. Mica and Libby prOjects was provided prior to the freshet In 

accordance with that plan and In Ihis year of high In flows flood control requirements 

dlltllrmlned resllrvolr levels during the $Iorage drart season. Storing commen<;ed In April 

and oon tlnued through July. Although the 1976 freshet volumll was about eight percent 

larger than forecasl , and somll tlln pllrcllnt larger than average, no real flood threat was 

lorecast and none occurred. The freshllt was controlled to well below damaging d ischarges. 
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BENEFITS 

Flood COntrol Provided 

Wlthoul rll'Olulallon by upslream raservollll lhe 1976 'reehel would have produced a 

normal peak discharge al The Dallltll, Oregon, and would have caused IInte flood damage. 

In Canada, even wi thout the lour 1I0rage projects conslructed at. rHult 01 Iha Trealy, the 

peak discharge of Ihe COlumbi. Alver .t Tr.1I woold nol h.ve rNChed damaging levell. 

It II estll'nlll ied thll tha D,me'n .nd Libby projectl reduced tha peak sIIge on 

Koolen.y Lake by aboutl lva 1881 .nd Ihl! the Duncan, Arrow, MIcII and Libby Pfolectl 

reduced the peak Ilageol the COlumbl. River al Trail , Brlllsh COlumbl. by .boUI loor leet. 

TheeUecl 01 I lorll'Ole In the Duncan, Arrow, Mlell and libby reservoh'. on now. II Iha 'lies 

.nd on flows ol lhe COlumbia Rlver.I Blrehbank II IIluSlrlled on p.ge 39 by h)'dragraphs 

which show both the aclual dlach.rges and the pre-project flows Ihll would h.va oeeurred 

If Ille dams had not been bull! . 1111 noled Ihll Iha pre-projecl hydragraph lor Blrchbankhas 

been computed on the assumption thl! Iha aflectl 01 Duncan, ArrOY<. Mk:8 .nd Libby 

regutllion and ol lhe regut.tlon provided by lhe Carra lInndevelopmenl on Kootenay Laka 

have been remOVed. 

Tha oparaUon 01 COlumbl' BlSln rllMrvolrs lor tha Iystem as a whole reduced Ihe 

nllural .nnual peak dllCha.rge 01 tha COlumbia River near The Dalles, Oregon from aboul 

637.000 cia 10 419,000 cis . Tha oorrespondlng reduction In PNk "'ge at V.ncouv .... 

Washlnglon W81 .boul eight 1881 . Tile unregul.led freshel woold hav. been more I"'n 

bank full II Vancouver bUllour leal below major llood s tage. The Duncan, Arrow, Mlell and 

libby projectl contr ibuted about .0 paroenl of Iha 10lal eflectlva storage In Ihe COlurrbla 

River tystem during Ihe peak runolt months 01 May and June 1978. Tha regulation by Ihe 

" 



Treaty storage projects during the 1976 freshet pertod contributed only minor flood control 

benefits In Canada and the United States. 

All payments required by Article VIII} as compensation for flood control proy lded by 

the Canadian Treaty storage projects have been made by the United StateS 10 Canada; the 

final payment was made on 29 March 1973 when Ihe Mica project was declared operational. 

Power Seneflts 

Downstream power beneflu In the United States which arise from opera lion of the 

Canadian Treaty Storage were pre-determined and Ihe Canadian one-hall share was sold In 

the United States under the terms of the Canadian Entitlement Purchase Agreement for a 

3O-year period. No additional downstream power benefits were realized during the year 

from Ihe operation of Treaty dams other than the added generation made po"ible on the 

Kootenay River In Canada and additional generation In the United States system resulting 

from regulation provided by Libby. The Kootenay River benefits in Canada, under Article 

XII of the Treaty. are retained wholly with in Canada and the benefits from Libby In the 

United States are not shareable under the Treaty. 

SPilLWAY GATES 
In u ... ' M IQI o.m. 
July IglS. 
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CONCLUSIONS 

1. The Duncan, Arrow, Mica and Libby projects have been operaled in con formity 

with the provisions of Ihe Treaty, the detailed operallng plans developed by the 

Entities. and Ihe llood conlrol operating plan for Treaty reservoirs. 

2. Inilial filling of Ihe Mica reservoir has been 8CC(Impllshed. 

3. Entity evaluatlO<1s pertaining to development of the hydrometeorologlcal net­

work, power operallng plans, and the annual calculation of downSlr&am power 

benellts are proceeding satisfactorily. 

4. The regulatiOn by the Treaty storage projects during the 1916 freshet period 

con tribu ted only mlnOf" /lood control benellts In canada arid the United States 

because 01 average runol! conditions. 

5. Finally, the Board concludes thai the objectives 01 the Treaty are being mel. 
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DUNCAN PROJECT 

Duncan Dam and Duncan Lake 

Storage Project 

Construct ion began 

Storage became luUy optll'at lonal 

Reservoir 

Normal FuU Pool Elevation 

Normal Minimum Pool Elevation 

Surface Area at FuU Pool 

Tot., Storage Capacity 

Us.able Storage Capacity 

Treaty Storage Commitment 

Dam , Earthllli 

Cresl Elevallon 

Lenglh 

Appro~lmate height above riverbed 

Spi llway - Ma~lmum Capocl1y 

Discharge Tunnel. - Maximum Capacity 

Power Facilities 

None 

.. 

TABLE 1 

17 september 19&4 

31 July 1967 

1 ,892 leel 

1,794.21eel 

18,432acres 

1,432,500 ao-fl 

1,400,000 ao-II 

1,400,000 ao-II 

1,907Ieet 

2,600 leel 

130 leet 

47,700cfs 

2O,OOOcfs 



ARROW PROJECT 

Hugh Keenley&lde o.m and Arrow Lakes 

Siorage Project 

Conslructlon began 

Storage became lully operational 

ReseI"JOlr 

Normal Full Pool Eleyatlon 

Normal Minimum Pool Elevation 

Surface Area at Full Pool 

Total Storage Capacity 

UMble Siorage Capacity 

Treaty Storage CommltmlHlt 

Dam, Concrete Gravity and Earthllli 

Crest Elevation 

Lenglh 

Appro~jmate height above riverbed 

Spillway - Maximum Capacity 

low Level Outlets - Maximum Capacity 

Power Facilities 

Non" 

" 

TABLE 2 

March 1965 

10 OCtober 1968 

1,"""leel 

1,377.9Ieel 

128,000 acres 

8,337,000 ac-ft 

7,100,000 ac-ft 

7 ,100,000 ac-ft 

1,4591eel 

2,850leel 

1701eel 

2-40,000 cis 

132,000 cis 



MICA PROJECT 

Stor.ge 

Conslructlon beglIn 

Storage became lully oper.I IOI\IIt 

R-..otr 

Norm • • Fu ll Pool Elev.tlon 

Norm • • Mtntmum Poot Etev"tO<1 

Surlece Aree.t Full Pool 

Totet Storage Capacity 

Usable Storage Capecl ty 

Tote. 

Commitment to Treety 

Oem, E.rthlill 

Crlllt Elevation 

Length 

Appro~l""'te height IIbove 1000ndilion 
Spillw.y _ Mexlmum Capacity 

Outlet Works - Mexlmum Capacity 

Power Feclli tles 

Designed ultimate Instell"ion 

6 units 8t435 mw 

First power pl.nned for 

Preeen\ L1ndert.klng 

4 un its" 435 mw 
Head.1 lull pool 

Mexlmum Turb ine DllCharoe 

of 4 L1n lts" lull PDI>I 

50 

TABLE 3 

5eptembel't965 

29 M.reh 1913 

2,. '5 Ieet 
2,32OIeet 

105,600 1Cre!J 

20,000,000 ac-f1 

12,000,000 ac- It 
7,000,000 ac- It 

2,500 leet 

2,600 leel 800._ 
150,OOOc1s 

37 ,.ao cis 

2,610mw 

1976 



LIBBY PROJECT 

libby Oam and Laka Kooc;anUM 

StoraOft ProJect 

Construction be(;an 

Storage beeame lu lly operatloNJ 

RlIMfWlr 

Nor"...t Full Pool Ehwatlotl 

Nor"...1 Minimum Pool Eleval/on 

Sur/ace Ar&a at Full Pool 

Total Storage Capacity 

UMble Storage Capacity 

a.m, Concrete Gravity 

Deck Elevatlotl 

Length 

Approllmate helght.tJove rlvert>ed 

Spillway - Maximum Ca.,.,elly 

Low Level Outlets - Maximum Capaclly 

Power Facilltle!l 

Dnlgned ultimate Instellatlon 

8 units at 105 mw 

Power commercially "'allable 

Present undertaking 

.. un lll at 105 mw 

Head at lull pool 

Maximum Turt)lne OIeenarge 

01. un its at fu ll pool 

" 

,,.. 
11 April 1973 

2,"591eet 
2,287 1&81 

46.SOO IICI"III 

5 ,809,000 ac-It 

. ,93-4 ,000 ac-ft 

2,"721881 

3,055 lee! 

370 lee! 

'.S,OOOcls 

81 ,OOOcfs 

"'mw 
2. Augusl "15 

IO,825cll 




