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INTRODUCTION 

Until the 60's, dams on the Columbia River had 
been built only in the Unncd Stales. In 19&4. bow­
ever. the Columbia River Treaty between the 
Canadian and United Statesqovernments inaugu­
rated a dam construction progrllm in Canllda \0 
harness the upper reaches 01 the Colwnbia and 
its tnbutilnes and develop their polenaallo tile 
mutual edvantaqe of both countries. 

The Umted States denvell two maiO! benefits 
Irom lhe T'realy. One is flood control_endtng tile 
dange l of SCIIOIlS lloodinQ on oolh Ihe Columbia 
and Kootenay r ivers (KoQtenai in the United 
States). The olhel 18 8 \aloe block 01 low-cost 
power Fat hOI part, Camma IIlso lecelVes flood 
control on Ihe ColumbIa and Kootenay and an 
equal share 01 low"{;oS! power Irom Ihe Columbia 
River 

In IIccordance with the '!'Ieaty, Canada buill 
three dams In Bntlsh Columbia which wele com· 
pleled between 1967 and 1973. The '!'Ieaty also 
allowed the Unued Stllies 10 COnS(rUC1 a fourth 

dam. Libby, in northweslem Montana. It backs 
walel 42 miles Into Canada These dams have 
mole than doubled the amount of Walet that can 
be '1OIed to rcquiale flows on the mam Slem of the 
Columbia River. 

This means thai watel formerly nowillQ un· 
checked 10 the sea can be held bilck \0 contlol 
noodsend leleased liS needed to produce power 
at dams downslleam In Clmada and In Ihe United 
StalM. 

Th~re ale now I I dalT\$ operating on the Co­
lumbialn the Unlled Stalea. Sur: are owned by the 
Federal govemment and five bylhree publ icuhl­
lIy dlsuicls of Ihe State of Washmgton. 

Th6 regulation of sireamflows made possible 
by the thl(le Canaduln leservOlrs enables dalTU! 
in the Unlled States to p l oduce up 10 2 8 million 
kltowaus of dependable capacilY; whIch Canada 
aod Ihe Umted States share equally C.1nad<i has 
sold her shnle In Ihe Umled Slates on a long-Ie1m 
cont tacl One·half the downsueam power bene-
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lita annbutable to tlKh Clnadlan p roject 90 to the 
United States pllfI:ha"lua for 30 yean after Ihe 
completIOn date of eaeb pro..-c1. Thereafter. they 
reven 10 canld.t. 

o.neration et l.lbby DIlm wIll add to th~ IPJP­
ply about 750.000 kllowllus 01 Ibm power lit &ne 
and doW1\StJ88m in tl'le Ul'IlIed States. Thus total 
'n"e<lty power benefits In the Unned SUH~ m· 
eluding CI:uIade.'l share, amoui\lto as much as 3.S 
mIllion kilowatt •. Canada, too , ean re.p 
downstream benefits from LIbby Dam, es1I1:\i1ted 
bylM Bfltish Columbta Hydroano. I'tIwer Author~ 
Ity 10 beabout WO,OOOkdowatts ThIS tneludesthe 
Kootenay Canal p rojei;1 on thel live r in Clnada 

The TINty and the Paellle No rt hwes\·Pac:tflC 
Southwest lnlewe mllde [e1lSlb1e the COllS'l lUehon 
of a thlld powerhOU5O lit Grand Couloe Dam Ul· 
tlmately the thud powerhou$6 Is capable of h~Y· 

II' an Installed nameplate \jone. AIHI9 capacIty of 
~- , 5 mIl [ton kilowalls. lor a lotal of almosl \0 I 11'111· 

hon kllowal1s,lalger Ih:)n Iny eXISIII"} hydro planl 
In lhe world 
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THE COLUMBIA RIVER 

Heavy !Ir>OW$ and !aIJ\S which ran on the Ca­
nadian Roc:kioes CfCllle !he Columbia RIvet from 
Columbia Lake In Bnnsh Columb\.l. deep in the 
rocky spine of !he Nollh Ameocan contlnen~ the 
Col\1mbia Rlvel no" .. s northward for 200 mllfl .. 
then abruptly turns south. It enters the United 
States nea r NDrthpon. Washington, about 90 
min mlllh of Spokane. from tts lOUIe. In Co­
lumbsa Lake to Its mouth in tM Pacific Ocean !he 
rivcr flows 1,241) mdes and dlops 2.650 reel riye 
hundred m!le$ ilnd 1.350 reel ohhe flven OelCenl 
lie In Canada. 

AllhDl1<;Ih only IS percent of!he dralll!l(lo a rlll 
"r,he Columb,a R,ve r IS In Canada, about 30 per· 
~nl of It! 10la1 flow ollglnale~ thart!. In lhe 1948 
flood whIch dCSIIoyed Vanpelt. O!:Q90n. about 28 
pelcent or Ihe ColumbIa Willen came hom 
Canada 

The flood conlrDl benCflt, aehltlved dllung 
1974 as alcsuh oftbe leselVO!l capaclly of '1I 10W 
L\I~o!l and D\lncan '" eaMda and the Libby 



leservolr In Ille United Stales were significant 

ills esurMted that Libby; Duncan. and Keen­
leys!de (referred 10 lIS ' A.now L.akes· in tbe 
'maty) prolBCls contributed about 23 perCElnt of 
.,e tOlal elfecllve storage for flood contrel re!JUla­

tiDn olthe lower Columbia Rive r durlno the peal:: 

! .. nolf momh of June 1974. 

The Coll.lmbia is Ihe second largest river In 

the Unlled Slates. Only the Mississippi mIVcls 
fanher and carnes more wateL The Columbia's 
Gow IS 10 tllnes that oltlle Colorado, 21!t times that 
of the Nile. II has one-third of tbe hydroelectric 
potenlial of the Untied Siales. As a source of 
power, Ihe Columbia is the mi!1htiesl stream on 
the North American continent. 

The Columbia River lind ils tnbutaries dralll II 
basin larger than FIance. a basin of 258,000 
SqUaJe miles. 

Like the main Sll&am. the lributari(!ll of the 
Columbia, risIn9 high in the region's mountains. 
are fed by snewsand rain. As the seasonschanoe 
and the snows melt. Ihe flows of the Columbia 

Duncan. Keenleyside (formerly Anow Lakes), 
and Mica dams tn Bnltsb Columbla_ All of Ibis Is 
usable for power ploduction and for flood control 

Canada under tbe Treaty has agreed 10 ope.· 
ate B.45O,ooO lIcre-feel of storage for flood control 
III the Unned Stales. The United States m~y call on 
Ca:1l1da for additional flood cont ro~ but must Il'lcn 
PIIY e Xlla 1m II. 

Two of the Canadtan stora!1e dams. MiCll. lind 
Keenleyside. lire on the main Sfream of the Co­
lumbIa_ The thlld. Duocan, lSon IIlributary of Ihe 
Kootenay 

Duncan Dam was completed on July 31. 1967. 
Keeleys,de Dam, OCtobe t 10. 196B: and Mica 
Dam. Mar.ch 29. 1973. 1I 11111 advance of schedule. 

Th,; UnHed StMes under the Treaty op"on 
udt LIbby Dam on lhe Kootenill Rive! In Mon­
~U Libby Dantlldds nearly 5 million acre-loot or 
~CI<lgc. all of 11 usable both fm power and flood 
COnl lot Sima!1e was ayall~ble tm flood conllol 
July I. 1973 
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R,·'a! and liS tnbutarJes nuctUlIte wtdely AI 
Revclstoke, Brlllsh ColumbIa, the Columbia 
Rivers largeS( measured flow IS 99 times the low­
est. At the 100elnalIOnal Boundary: 130 miles SOUlh 
of Revelstoke. the Columbta·s la rgest flow is 
680.000 cubic feel per second, Its smallest 12.900 
cis. 

These charactenSlics Intensify the PlOblems 
of flood control and power plOduchOn. The solu­
tion to both of these ptoblems is to build storage 
di>ms to control the liver and thus a1leVlllte flood 
losses whtle re9\tl8hng the flow to mcrease firm 
power proouchon. Although equivalent canuol 
could be achieved by buildmg storago on Co­
lumbia Rive r tnbutaries withm the United SialC$. 
the sites where the needed amount 01 atora!1e 
could be built III the least initial cost were in 
Canada The Treaty provided for development of 
Ihis slor llge 10 beneht both Canada and the 
United Siates. 

TREATY SUMMARY 

Under Ihe Treaty Canada was to develop 15.5 
million IIcre-feel of water stola!;le. by building 

£.xJshn!1 non·treaty storage on the Columbia 
River and its IflbutaTies. Including non·Peder&l 
installiitlOllS, totllls 28 million acre-feet _ all us­

able for power productton and 16.9 truUion aCte­
feet usable fOI flood control. 

Total storage on fhe Columbia lind 115 

Ifibularies IS now BOrne 43.5 million acre-feet of 
whIch ovel 25 millIon acre -feel are usable lor 
flood crml!o~ liS ,lIown In the following table 
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PROFILE SHOWING £lEVATIONS AND RNER. MllE LOCATIONS 

OF PROJECTS IN THE COLUMBIA RIVER BASE SYSTEM 

'''''''_u .. "-...,, ..... ~, ........ ,._ ...... _" 

,+-----~~ 

! 

Operating Plan 

Under the terms 01100 Tre.!lIy. each nation has 
designated an operating enm~ Canada's entity is 
Bntish Columbia HydmaJ\d. Power Authority. The 
United States enllty COIlSISI$ of Ihe Administrator 
of the Bonneville Power Administration, eMir· 
man. and the DivISIOn Engineer. Nonh PaCific 
DIVIsion. U.S. Army Corps 01 Engine<.lts The en· 
mics afe charged with fo rmula!in," lind c .. rr ymo 
outlllo:! op eralilllJ arrangements necessary \0 im­
pJem~nl UIO Treaty 

base system includes Kootenay Lake in British 
Columbia, tM 11 dams on the maIn stem. and 12 
dams on the Colwnbia tribulafles. 

Most olthe Trealy pawor is produced at the II 
maIO slem dams, The six federal dams are Bon­
neville, Grand Coulee. McNary: The Dalles. Chief 
Joseph lind Jahn DII~ The five non-federal main 
stem dams are Rock Island and Rocky Reach 
owned by Chelan County PUD: Pl"Jest Rapids and 
Wanapum owned by Grant County PUD. end 
Wells owned by Douglas (:Qumy PUD. 

The 12 ba$e system proieC15 on tribularles in 
the United Stales are III fedoml. publIC lind pri­
vate ownersh ip. They 1Ile HUnqIy Horse, Ken. 
Thompson reus, No;:o;on Rapids. Cabinel GorQe. 
Albeni falls, Ilox Canyon. Brownlee. Oxbow. lee 
Harbor, Chelan and CaeUI d·Alene, 

canada operates her threo storage dams in 
Ilccordance With p\tlns aqrood upon for optimum 
power gener~non and flood conllel on Ille C0-
lumbia RIver in the Unilcd States and Canada. 
The three Canadian pIOIse!! aro operated in 
c:Klrdl:1ation wuh all US. Columbia Basin prOI­
eelS. The purpoSe IS 10 make lhe most effective 
!.lse of the Improvemenl 10 strcamflows resul1Ul9 

\.. rom storage allhe three Canad,an dams, 

Coned" and Iha Uilllod Slates have ag leed 
upon Immu]"c 10 ' equal shar inQ olthe power and 
flood con!!ol benefits lhal ttm Unlled S1ale5 '11111 
' eceove from three Cll n~dian P fOIQCls. ThIS IS ex· 

pla'nrnJ in the SUCC09d,nQ sccrrOI\$ 
A base system 0124 projecllr was used In de­

termllllnc;;l pOwer benefits undel the Treaty Thl~ 
7 



TREATY POWER BENEFITS 

1\1;0 terms are used to de.scribo the increases 
in poweT producllon which result from the Treat" 
'hese tellns are 'dependable capacity" and 'en­

.!TQY.' Both ara common]ij the uhhty mdustr., 

c redited to Canadian 
I power that 

can be 11 from the base system m the 

Unlled..JJ~e#s jl'!'~.x. a,fl~1~G!t!JW..R'O/J.,?P: load 
factoi ,"Ilm P;}we r is power iF!arciin ce ouaran­
teed lor delivery when il IS needed. Dependable 
capacity usually IS e xpressed L1 kIlowatts. 

Eneto"Y IS the amount of power produced by a 
plant in II (Jiven period expressod in k1lowan­
hours. 

The bulk of additiona l usable power made 
available under the Treaty resull$when the water 
stored behmd the three CanadIan dams is re­
leased 10 now throuOh the 11 United State!! dams 
on !be main Slem of lhe Columbia. The Canadian 
storaoe increases the amount of usable re Qula ted 
s treamflow 8 1 each d ownstream plant in tha 
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United Slates. Thl.laddllrnnal dopendableauppJy 
of wale' Increases both the 'dependable capac· 
ny' and 'eneroy' at each of these plants. 

DutlnQ WInter, when Columbia Buin 
slIeamflows are lowest. electncal loads of the 
region are highest. Ourino summer. when eo. 
lumbla streamfiows reach thell peaks. elecuical 
loads of the Teoion are lowest, and la rge a mounts 
of water spill unused over the dams and a re 
walI\ed.1'he Canadian damsnold hack part of thIS 
summer flow and make it available durmg- wlnler 
when tile need lor dependable Cl'IpaClly and en­
ergy Increases. 

At theu: maximum in 1914-15. the extra power 
benefits amounted 10 nearly as million kilowallS 
of depel'>dable cl'IPllcny and approxllnalely 13.3 
billion k1lowatl -how3 of energy By year 2003 illS 
eSllmaled thai the dependable Cllpacity benefits 
will dedine aboul 740.000 kllowatlS and eneroy 
benefits 10 about 3.6 billion k11owan-hours. 

The actual production of power at Untied 
Slates dams does not decline It is just that lhe 
value of stoTalOe. im:luding Canadian .$I01eOe. be-
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camel IeS/i iI5 11111 l egion adds 10 il! powerplanlll. 

The leason. energy benefllS cledned 10 
ca:l3dJlin Slolage decline OVOI the year" "8 be­

~IlY two. (I) M tile 1801On) lJO'II'et r&ql,llrlt­

t lenlS inc r eaSe. mOle hyd r o capaclty 
(qeneraloB) IS being installed at United Slates 
dam .It~s: (2) In a few y .. rs llle remamll1Q eco­
nomic hydroalt .. wlll be fully deyeloped_nd lhe 
reQlon wIll ~nl1nu. 10 bUild thermal (alelllm) 
plants to produce addlJonal enerqy. 

The comblll&tlon 01 tbote two "CIOn will.na­
ble lhe hydro generato" to make mculoUlI\gly 
eloctlve UM of 111& Colurnbie RIver nows, even 
without $I0111le. and Ihll!l mml/usb Ihe value .. 
sioned to 'stonu;Je. Th~ requues furlhl:!r expllllna-

'". 
At ple$E!nllh, NOrlllwest ha:I a virtually all­

hydro power system which III used 10 CIIrry bolh 
blse load lind peak load. Bue load is the 
minimum requirement around. the clock. Peale 
load is Ihe demand for power above lha base 
load. Peak demands ocell I dan" dunng the 
brealdast and dinne r Mlurs, lor eX~lIlple, and 
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under the '!'teaty: theL! lOla function is to Ilore 
waier; At M Ica. however, oenerallnocapacuy has 
been lII:nalled by Canada, The Canadian storaoe 
dams allo make it feasiblll tor Canada to build 
SIIveral dams on the Columbia on bar side of tl'le 
border Canada is C<ln.idenno a projeci al 
Revelst<>ke Canyon .nlh an installed oeneratl!lO 
eapacny 01 .. much u 2 mtllion ki\oWlltl5. 11111 
Unued. States is not .nlltled to any ponion of th. 
power produced by oen.rllllon installod in 
Canadll u a ,esull of the TrNIJ 

UbbyOllm 
Libby DiIIm provides nearly 5 million Icre·feet 

01 stOlaoe It IIdd. about 750.000 kilowall$ 0/ firm 
power 1I1,lIe.nd dOWnstlHm in Iho Unlled. Slates 
and about 200,000 ktlow.l1s downslle.m in 
Can.a4J The Unlled St.tellS ontltled 10 all Libby 
power and nood control beneftts on our Side 0/ 
tIM! boldol. 'lId CoM<la. In exchange fOI provld· e .ng 42 mde! 01 the Libby le.erVOII. to all 
downSIIIl.m power lind Rood cont rol benll/its on 
hel lido 01 the bordol. 
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SO!i\SOnally as In Wllllel whlln tiqhUl go on ealitol 
and eklctnc healing systems run Ionoel. 

fOI a hydro lIyslem to cany a leQlon'l enllre 
load 11 mUSl be able 10 proollCB film powor -the 
kind of powe~ i\$ e~plalned above. thai can be 
qua ranteed fur delivery any time of day 0' nlQhl 
as needed. The amount 01 firm power our hydro 
system can produce IS hmiloo by lhe amount of 
lI1eady streamfiow in the IIvor under tbe lowest 
condillons of record. ThIS LS called "clLllc"l" 
streamflow. When streamflow is hlQhel than cmi· 
cal theae hydro plants can produce o.ddl1LOlUII1 
power called secondary ener", Seconduy en­
€I rq)' cannol bot ouaranlaed 101 dehvery 

Slonoe of spr]po and summer hiQh 
SlIelImnow haslheelfed ofincteastnQ thecrmcal 
$Ireamflow. This is because $Io",,~ releues In 

autumn and winter can be timed to maintain a 
$Ieady additional now. ThIS enables OUI hydro 
plojeClll to produce lI10le finn power. II OIV.' 
slOril\j8 a high power value now. 

'lWo of the Canadian storaoe dams, Duncan 
and Keen leYlide, produce no It'Sl1e power 

Benelits Shared 

111 relurn for but.ldinqthe three 1I10r.1O'8 prOI' 
ectS. Canada. undel The Treal). was to lecelve 
one-half of Ihe incraued dependable capaclty­
the eXlJa power produced _ at United Stales 
<IamII in the base .,-slem. The oWT\Of,ol the proj­
ects 111 the Umted Slat .. would reulln the olher 
half. The Treaty contemplated thai canada'. 
share of neaty power - 14 millIOn kilowatts at 
the m<Lximum - would be dallgered 1\ her [nlel' 
MILona! Border. The nuty alm pnmded, how­
ever. that If canada so d8$IJeG., lind the Untted 
Stales aqreed. Canada could Mil her shale in the 
Untted State-. Canada chose Ihe I.Uer cowse Bnd 
tor 30 years Bftel each Treaty protect was com· 
pleted hil3 sold to the United States purChuelS 
her sharo of downstream power .Illlbutable to 
e~ch Prc'lec\ lor a totoll pllce 01 $253.930.000 In 

United St.I1CS doliars paid III a lump sum 011 Sep· 
tember Ia. 1964. 

The po ..... er WM purchased by tho Columbia 
Slo.age Powel Exchange (CSPE). /I nonl)lolu 
cOlporallon deRcflood moro fully \atel III ThiB 



/.lbbj· Dam 

handbook, 8nd simult~neo\lSly resold by CSPE 10 
41 parllCipanng public and pnvale unl!lIes 
rhrough an exch~nge agreement wilh SPA. foul 
pIivata utilities loo\< 50 Iffllcent of tha Canadian 
e:ltillemenl and 37 public agen(;lesand l:'oopel8' 
liI'es lhe other 50 percent Revenoo bonds sold 
Oi' CSPE tn ihe Un11ed Slates. secured by all of 
Il:eW cont racts financed the purchase 

Severa! mal<'r alZanQementl had 10 be com· 
pleted by the Ul1hlies in the Umted States belole 
t~.e l'realy could take ekl 1'hey Include a diYi' 
s:on ollhe bcnefltsamong thesep,uateownersof 
l!".e downsueam dams. an agreement 10 coordi' 
nlli:. operations 01 a number 01 hydroeleclIiC 
p r ~ll!cts In the llyer basm, and ,eule olthe 
Ca:ladlan entl1Lement 

ALLOCATION AGREEMENTS 

AI!~allon a<;jleemcnts were needed b\K:a~ 
·t~ 10wnsllc;"}m benefllS would be produced al 
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II dams under dlfielent ow norships. and the 
owners had to agree on how the benefils were to 
be atlnbuted to each project The United Slates 
Oo'/elnment ownsslXolthesedamsand the pues 
five. About 7~ Iffl rcent 01 lhe Treaty power IS 
genetatet! at federal prOjects and 26 peTCenl at 
tl\.e PUC da IllS. 

BPA hilS available to it ilS the fe<lcral porlICn 
01 the U S. share mole Ihan 1.000.000 kllowatts of 
I1rm power ,esullm\llrom Canadi8n storage and 
SOOut 585.000 kilowatts of firm power from Libby 
(at 5l!e and dOwf1Stre.!lm) or, tnllla-lly. a total of 
about 16 rrullton kilowatts-

The PUD owners 01 main Slem dam.s receiVe 
about 365,000 \<,Iowalts of power oolll!fllll Irom 
Canad ian storaQe and about 165.000 klloVlaus 
Irom I.lbby 01, illi toally. a lot~ 1 of mOle th.ln 500,000 
hkl .... 'lllts 

The lablo on pooge 14 slmw8 the "TIn power 
InCleases a, UI1iIed St(lI<:'S dams illtlibulabJe 10 
the Can~dian ·[~(lmy 
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TYPICAL DISTRIBUTION Of fiRM POWER INCREASES AT 
US. COLUMBIA RIVER POWER PLANTSATTRIBlITABLf TO CANADIAN TREATY 
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There lira five allocation agreements, one (or 
each PUD pro)!!ct on the main starn of the liver. 
They lire called the CanBdtan Ent itlement Alicea· 
lion Agreements. The beCl!me eft"ective on Sep· 
lember 16, 1964. lind will terminate March 31, 
2003. The parhes totheagreeemeni are the PUDs 
and Ihe SPA Administlator. who acts for SPA and 
the United Slates Entity In reJation 10 Ihese 
i!lgreements. 

Th& PUD'S have !!greed to supply the Adminis· 
tri!llOt with stipulated amc\lnts of dependable ca­
paC'ly and average usablll enerqy as Ihe ~hare of 
the Ganadli!ln entitlement aUnbutable to the!f 
proJeCts. Jr I~e DlS1ricts lack sullic!enl capacity al 
thei r own projects to make up Ihei! share of the 
Ci!lnadlan entitlement, they may purchase thIS 
capacity flom the Admlnistri!l10L (n addition. they 
may purchase capacity from the Admlntstralor 10 
fnm up their share of the Un,ted Stales ent,tle­
menl wntlOul ,nslal!lna addn,ona] generaltn<,l 
capACity. 

Aset of esstgnmell1 aqrooments ilccompames 
Ihe alloc.1tlol1 <lgreemcnts. These aoreements 
are between the PUDs and Ihose who purchase 
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tile output of their projects. In theae agreements 
the puIchasers consent to and approve the Dis­
triclS" actIon in executing the i!I\local ion aQree' 
menlS. 

Coordination Agreement 

Under the Treatltha United Slates has to ac· 
count to Ganada for downstream benefits i!lt all the 
downslleam dams regardless of ownershIp on i!I 
formula which assumes that aU the dams be oper­
ated as thoulJh under asinole ownership. To pro­
du(;c beneHts in acoordanc:e wi ll! lhe Tl"ealy lor­
mula requited an agfeemenlamol1g the ¥atiQIIS 
owners of Ihe dowl\Slleam datrut to coordmate the 
operation of thell dams. liS well as other di!lms 'n 
Ihe Columbia BaSIl!. The purpose of the agree­
ment is to coordlllale operanon! of 'he dams 
owned by Federa\. publtcand privalo interes!S to 
produce power and other benefits 10 meel the 
region's needs wllh rhe greatest posslblll 1111"; · 
clency. despite seas ona l vanallons In 
silcilmflows. The COOldmallOn agreemenl m· 
volves complex tech11tcal detalls 11 IlIrn11nales in 

15 the yeal 2003. 
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E~c;h' r'lge Agreement 

The bondli issued by CSPE 10 fillilllCe the pur" 
chase were secured wuh power exchanoe 
aqreemont:l among CSPE. the Unued Slates (eCl­
Ing through! the Bonnl!v~le Power AdmmlstflltOr 
in his ~pacny as Admml$trator and on behalf of 
the Unlled Slates Emily) and lhe 41 parncipallng 
uulUles. Under lhe 9J;chilnge agreements CSPE 
assigns ill paillon of the CanadiaI1 entnlement 10 
each p!lrtl(:lpallno ut,hty for the 30 yearn that fol­
low scheduled completion of each project Each 
p8I1lClpallng ullhty assi\jns to BPA US fl9hl510 the 
CanadIan enmlemenr In exchange lor lin iloreed 
upon amount of firm power Irom BPA. wllll,h BPA 
guarantees to deill/er even If Canada, for any 
reason, should have failed 10 con~truC1 lIS proi· 
&cIS or operate them as contemplated. Each 0/ 
the p.'IrtlCIP<lflng ulIJlIle& makes paymenl5 10 a 
s:nole uustee fot Its sMre 01 too power, ~nd the 
trustee II) (Urn pays 011 tho ravenue bonds The 

9g'C9a(C of the payments by lhe Il<LrtLClIl<L1Ln9 
'utihlLesls suItclcnl to Il<LY tiKI prmcIll<L1. IIlIeleSt. 

and expenses ollhe bonds and PilY adnunlSua­
uve eXlX'nses ofCSPI:. 

" 
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Cost 

Based on the amounl of capacily and energy to 
be mada aV"llable to the paUClpants. the Cana· 
d,an enlLllement COSts SS 05 per kilowatt·year 
plu,2 48 mills per kt!owan·hour lor energy. At 60 
percenl load factor lite cost would be 3.4~ mills 
per k,lowan·hour TransmISSion costs, hne losses 
and taxes ate nOl mcluded. 

TREATY FLOOD CONTROL 
BENEFITS 

The ColumbIa RIve! has expe!lcncE'd fou! un· 
regulalod peak discharges In excess of 1,000,000 
cubiC feCI per sacond sillCe man beqan to mea­
sure and record liS Rows. 'rhose peaks al The 
Dalles wele 1.240,000 cis III 1894. 1.010.000 ds III 
1948; 1.050.000 cis In 1912. ~nd 1.010.000 cIS III 1974 

The . ,ve. leVE'l dUling The 1894 Rood was 35.5 
feel al lhe 3tte of Ihe fnlel~lale nnd.qo OOlween 
Portlaoo. OI(:\lOfl and Vnncouvel W.uitlnglon If 
p nood olll,,! ~IU' were to hiT l>Qam. sloraIJe bUlli 



to dale In the Unltod St~tes. excluding Libby. 
would enable man 10 hold tile level of the liver al 

Portland 1031 I feet, 4 4 feet less Tho three Cana­
'Ian storage projeCts and LIbby would reduce 
,,'" r Iver level 10 26 I feel, 9 4 feel below the 
highest flood on record In Portland 

The 1914 unregulated flow of 1.010,000 cis was 
the Ihird highest on record and would have pro­
duced a peak stago of 30.6 feel at Portland. Wllh 
all of the Treaty storage projeCl5, 1M (lbserved 
flow was ,aduced 10590.000cfs al The Dalles Wllh 
a 2\.1 fOOl stage al PIlrtland, nearly 10 feel below 
Ihe unre~lgd Slage. 

TillS means Iha! thousandS of 1ICIeIi of land 
alan';! the lower Columbia have been made safe 
from floods. Over 8{l,00Q acres of unprOleclad 
lands were flooded dUftnQ' the 1948 high flo w 
penod in 1974, more than $200 million of flood 
damage W<IlI Plevented on the lower Columbia with. 
th.e flood protection by the upstream reserVOt!$. 
Some of this land is suited lor IIldustrial uses. Its 
value fOI thlS and Olher USE!!I has been greatly m· 
creased, 

~ .. " . , . 
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Flood Control Goals 

The Corps o! Engllll~els SCI two Ob)eCll veS en 
Ooodccnuol fo r the nver In a 19S5 repOrt en water 
resources III Ihe baSin. The first objective wilS 

enough storage to hold a flow equal to the 189<1 
flood 10 800.000 cis al The DaI1e$, whK:h corre· 
sponds 10 a stage at Vancouvel 0127.1 ree .. ThIS 
would requil o a lotal of Ileariy 18 million acre leel 
01 usable nood control Storaqe well dlStribu tad 
OVOI tbe basm. 

As II secondary g oal. the Corps r ecom' 
mended a maximum fiow of 000,000 cfs equiva lent 
to B slaI,)e of 22.2 feet at Vancouver. The Corps 
Solid thlS could beoblamed wllhan addllion~1 14 \0 

15 million acre feel of usablo stOr8<}&. or some 32 

mi lhon aCTa feel in aIL 

F100d damage al Vancouver begUlS at a (lvel 
stalleolabout 16 leet; mIIJO' flooding occurs when 
too nve, stage exceeds 26 feet. 

Flood Conlrol DI$lributed 

11 would be possible lor Ihe Untted Stales to 

-- - , ---_ . 
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bUIld the total SI(lrll<,l(! capacuy needed by IIdd· 
mg neW projectslo those wlthm ,!S own boUndllI Y 
Storage bUill undo! the Treaty, however. benel 
di.91f1bules Ihe flood conl roi over the baSIn 10 

( 
Include dm~cl cont rol ove l Canadian d'<lmaQea 
which conlnbule major port ions of the ColumbIa 
River flood nows. 

The pel<:entaoe whIch Kootenay RIver flood 
flQw$contnbuled tolhe tota l nows alTha Dalles;n 
189~. 1948, 1912 and 1914 elf< sl\Qwn below. 

PE RCEHTAGE FLOOO CONTRIBUTION ,- ,... ,''' .... ,_ ._ _ ._ A_'i" 
Columbia River _ .. 

IWOltnay ". .. , "" ". , .. 
l(OOtOnav Rl"'" 

Abava h Mou1~ ,~ ". IS'Io ,~ ,~ 

CoUntolaR~.1 
n .. 0 .. 10.. Otevcn 100'lI0 l OO'l1o 1~ 100% ,-

How Flood Control Benelits Computed 

Despite the ditficultie, of predlc l ing future 
Z2 

floods and .he damage rhe y mIght ClIllse. Itle 
value of CanadIan sloraqc fOT nood cannot must of 
nBCCSSlly be bawd On fOllx:as!.';. The d~m!l<,le 
prevented W~5 eSl i maled on a HISS level of 
deveJopmell1 fo r Iho ~!IlIiS lying in Ihe path of 
floods. The est'lllIIle look inlO acoounl incre~S8s 
in values fOl lands freed from floods. 

Of Ihe 15.5 million acro·feet of storaqe IIval]· 
able, 8,450.000 acre-feel IS assured for flood con· 
trol on a yeaHo-year basIS The remaining 7 mll· 
lion acre·fcel may be used on an ·on·c~n' basis 
fOI control of large floods. w,lh P<lyment of ~ddi· 
Uon~l funds 10 Canada. The T!:ealy provlI;les Ihllt 
Wllh the nt>od conlrol p!lymonts thIS amount of 
Slorage will be operllted for flood control needs 
of the UOlied States thro\lqll September 16, Z024. 

The 8.450.000 acre· feet of sloraQe US4ble for 
flood control consists of 7.100.000 acre·leel be· 
hlOd Keenleyside Dam In Arrow Lakes. 1.270,000 
" Cle· !eet in Duncan (,ake and 80,000 !lcl e·/eet 
beblnd Mica Dam. 0u1 of Ihis 10101 storage of 
7.100.000 &Cle·!eel al Anow Lakes. only aboul 



3,300.000 aCle-feet would have been available 
through nilturalstorage 

ThiS stolBge WIIS ludged 10 be wonh 
'5.100.000 a yea, In flood control benefils. The 

&4 4 milhon fIoodconlrol payment 10 Canada was 
based on one· half of Ihls annual benefiT; 
caPIIBlized fa! a penod equal to 60 years minUS: 
lhe nme requlled for COflSllUCllon al an annual 
Interest 1ale 0131i percent The inlerest rale ICP' 
resents the aVClage lor long term Untted SlaTes 
governmenl bonds outstandtllg til Decembel 
1960 

The $64 ~ ml11l0n laqulte(! by the Treaty was 
paid 10 Canada In three Instaltmenl5. A!I each 01 
the three proJects wascom pIe ted and began op· 
eralion lor Oood COnTrOllhal poltlOn of Ihe 164.4 
mution aUribulable 10 liS storage became due 
$11.182,00 ' was paId after Duncan Dam was de­
clared oper3tionalluly 31. 1961, $52,296,000' was 
paid when Keen leyslde Dam was declared Opel' 
auonal Oclober 10. 196B. and $l.aQO,OOO W8$ paid 
'lihen Mica was decla red operatIOnal on March 
29. 1913. A!I stated eruher, the Umted Stel&!! may 

ca1l on canada for addlllon~! nood collil"l at an 
added COSt or $i.895.ooo pel call lar the fllsi foUl 
caUs No funheJ chalge Will be made lor addI ­
tional calls. 

-Tho tImI.d SOOI .. ",0(\ SWDS II>QM' ",,' -0,_10" tI", n".!, 
bo<oo .... 01 ... 'lo cern""'",," 01 .... <10"" 

Future ProviSions 

Aller the ~rS1 60 years have passed Canada 
Will contlllue to operate its stOlal/e III the Colum­
bia RIYer Basin to connol Ooods. when askQd to 
do so by the United Stales. The Unl1ed States ttas 
agreed to pay lor thIS servlI::e For each flood 
pened for whIch thl.'! flood conno! IS provided 
Canad~ IS to be pa,d (allhe operaulI9 cost in­
cUlled 1n prOVIding flood control and (b) com­
pensatIOn for Ih~ economic JOSS!O Canada all&lnQ 
directly Irom 'Cmada loreqoing alternative uses 
ol the storage to p rOVide tbe nood control' 

TREATY HI&TORY 
The Columbia Rive r IS the centra! geoqraphlC 

lact of the Pacific Nonhwe&L Development olthe 
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Tlvcr silica 1933 has changed the cl\(ullCler althe 
regIOn 11 IS now the MUon's prlncLpal source of 
hydroelectric enelOJ and supPOlIll.oTo .... lng In­
dusmal and agricultlllal e(':Qllomy: 

in an early sUlqe of IhlS deve\Qpln(!nl _ on 
March 9, 1944 - tile f,lOYllrnmenlB of Canada lind 
the United Slates asked the Inter nauonal joml 
CommISSion to determine whether the COnsUIIC­
lion 01 projects on the ColumbIa woold be ad­
vatageous \0 both nations. The Commiaioneslab­
hshed the InternatIOnal EngmeerinQ Board. The 
Board made IIJlenslVG leclullcal studies lind re­
pelled \0 the CommISSIOn in 1959 on poalble 
p.M 

Meanwhile the United Slates in 19S1 applied 10 
Ihe CommISSion under the Boundary Waters 
'n"ealy of 1909 for approval 10 build Libby Dam. 
The United Slates later withdrew the appllcalion, 
and in 1954 re!>Ubmlned il The CommissIOn did 
not agree on approva!. The Treaty gave the 
United Slales the Authori ty il needed from 
Canada 10 bUild Libby Dam. 

emmen! and the Province of Brnlsh CoIumbi.JI 
over d~poslllon of Canada's share of the 'ItNty ,.,.... 

The ISSue was not resolved until aller 1M April 
1963 geno'al election in CaIlada. '('be Canadlall 
and ButUlh Columbia Governments tllen agreed 
Ca.nlldll .. enutlementshould bE! !!(lId in the Unitod 
SlIItell but thet tho 'Iteaty first should be cleuficd 
in certain parhcuie.s thou9ht necessary by the 
now Can.tldian Q'ovornment to fully p r01ect Ctlna· 
do's interesa. 

Treaty Rltl11utlon 

In lhe round 01 nogoflationll whIch followed. 
lhe \1'10 COUnlltellafllved at a pnce for CAnada .. 
shareoftha poweL And on January 2Z. 1964. notos 
wele exchan90d .alllYlng the agreement on 
te.1NI ol.le. 

Amonq Olher thrngs, Iheoo I\f!w documents 
{ ,ntatned a pledge by tho Untied 51al08 that tI 

'-WOUld ute Its best c lfOf!s 10 arrange ltlft sale 01 
Canida'S shMe of 'Itc-lIty powm for 30 years 10 a 
slI1glo purchMer In the United Stalcs for $1.54 4 

" 
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In January 1959 the two nanOnii ukod the 
CommISSIOn 10. lIS repon and rocommendallo .... 
on the pnnClpleilto be w;ed In determlmnq the 
benefits lind how !bey were 10 be Ippollioncd 
between the two counlroeil. The Commmion re­
POlled In December 1959 It ptovide<l valuable 
guideline!s {o r the de~hOns oltlla two govern' 
menlll who bt?yan formal UePly OOQ'Otlallons In 

early 1960. The United States delegalton was 
composed of ona ,oproSllntauve each from lhe 
Department of lhe Into rior. Department of Slate, 
and the Army Corps of £.nomee ••. 

Months Laler. and as the culnllnahon of years of 
comprehensive study and negotiations. the 
'Iteaty was "9l"eed upon. President Elll&llhow(!r 
and Prime t.hmster Dlefenbake r signed It 
January 17. 1961. at WuI\lngton. D.c. 

RSllllc sllon Delayed 

The United Stalert qUIckly !alllled the 'Iteat" 
Canada, boweveL deklyed ratlflcation beatuse of 
a d.i~elence between the Cane<llen nation81 (lOV-

mllhon U.S. dolla..rs ($Zl4.B milbon Ca~an dol· 
lars) payable In full uofClc1ober I. 1964. Canada 
pledqad her belli elerts lor tWIrly .ahficalion. 

Because a great many tiling! had 10 be done In 
a eomparallvely Shor lllme.leadenon both sides 
olthe Internallonal Boundary moved qUickly. 

The Canadian Parbment spproved IItificallon 
in June. subject to consummation ollhe sale. and 
PlIyment or the putchalX! prtce. u descnbed 
above Approval by the HouseofCommorut came 
011 June $, 1961. and by the Senate just live days 
IiIIler. 

Columbia Storage Po_r E.lchsnll'll 

The smgle Unned Slale:r purchaser. a lIOn· 
profit corporallon. Columbia SlOIII(le Power Ex­
change, was oroantzed May II. 1964 It \VII:! spon' 
sored by Chelan. Douolasand Orant County Pub· 
be Ulllny Ol$lncts. C5PE:'s Il'Itpose was to exe· 
cute the contrilCls to boy Canada .. 'Iteaty power. 
10 luue the bonds necessar y to finance the 
purchase. and K !eMil the power to IOilTe the 
mdeb1ednoss. 



The maJ1.llqemcnt olCSPI: IS V6toO ma board 
oltrustoe. composed of II membors. These 
membelSlre appointed. one each, by live public 
'''!llIy distllCtS. three munlCtpehua., and Ihree 

rYal8 power compallle8. The PUDalra Chelan, 
...oouglas. Grant. Cowhlz and Pend Crelne. the 
ClUes Seattle. 'IlICOm!l and Eugeno, and Ihe prj. 
..-a18 power companies ale Porlland General 
Electric Co. f'uget Sound Power and Light Co 
and Washmgton Water Power Co 

Cooperative £ttorta 

The mlJor agreemenLs, as ... ell as lesser 
ilgreements. had to be IWqOhaled and signed 
before the Treaty could lake elleCl. Activny 10 
meet the October I &!adhne was inlotlJe. 

1'he wor k requIred the cooperilt!ve eIIorts of 
private fi r m .. public ulihties and government 
a!JenCles.. On Auqust 13, 1964, a small IIlOUIlUlLll of 
documentS was SIgned. The arranQelTl8nts were 
ememftly compbcated. '!'hey included purchase 
agreement., power elchanQe agreemenll, 

. . ...... - ... 
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power allocation Iqroements, egreeme1llE to 
coordinate gen!lfalll1a projOCt8, escrow agree· 
mentl. and payment agreement • . All of thele 
documents were put LlI 81C1:0"fII" pendHlQthe .. 1e 
olthe bonds. 

Bond Sale 

Tile ne.t bl'" step Willi to sell the bonds. 

Bond underwfllers In the Unned Stales were 
kept lIIfolmed iIlIthe arrangements prOQlossed, 
and on August 26. 1964. a syndrcate annoul\Ced II 
would buy the bonds '" an e~!!cuve mterest nlte 
of 3.85 pen::enL l'ha total amoum of the ISSUe was 
SJl4 I million. (This fiQUIe includes Hlterest dill' 
1110 conlltuction. ) II Willi at lhal tllne the fowth 
JarQelllavenoo bond ISSUe In the htslOlY of the 
country AI thIS intereSl tata tile cost of power to 
UlIlIed Sialas purCha$C1lI was reduced 10 3.44 
mills pet kilowatt·bow at 60 porcentload faCIO!. 

Treaty and Intertle Ar. Re lated 

The underwnlels explained. after Ihe issue 

- -
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was sOld. th~t the I~vorabl() Intcrest ulte was pos. 
sIble bccause Congress earhel In August ap­
proved tlle PacIfic NOIlhwest ·Paclllc Soulhwest 
inlcllic. 

( The Inl03llie aSSllled thaI Ihe Can.adlan enti· 
Ilement could be resold 10 the CalIfornia market 
during the ear ly yell rs of the Ttcaly when lhe 
Pactfic NorlhwOSl dId nOI need the enullcment 
By Apnl. 1910. Ihe Cail fornis uUhtles who pur· 
chased enutlement powcr were given 5-year 
notice 01 wlllldrawa1. Unul Apnll. 1975, they had 
received a maJumum of 1.086 megawatts on peal:. 
and 696 megilwal1.$ ave ragc energy Afle r Ihal 
dale lhey were reduced 10 300 meQllwalts on 
peak and 160 megawattsavclage cnelV)' through 
March 1978. alter whIch flllther reductions 10 ISO 
me<,jawalls on peak and 75 megawatts aveIllge 
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cnelgy wele madc All power WIll be wllhdrawn 
by AplLll. 1963. 

TlIe lonnal exchange of 'iltiricauons whlct! 
Implemenled the TlOaty occured m Ottawa SeP­
tember 16.1964. Tt\atsame day President )ollMOn 
and PUme MmlslCr Pearson appeared 10000elher 
al an hlslonc ceremony on Ihe Inlernatlonal 
Boundary allhe Peace Arch ill Blame. Wash. 
Meanwhile, In New Yo rk CIty; bankers h<lnded 
representatIves Ollhe CanadIan governmenT Ihe 
check lor $253,930.000. The aC1Ual payment was 
somewhat less Ihatthe $254.4 milhon a{1reed 
upon because Ihe payment was made two ween 
before l!'Ie Octobet I. deed line and was adJusted 
for LIltelcSL The event! occured almost s lmul· 
teneQusly. The Treaty became a rellln~ 
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