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COLUMBIA RIVER TREATY 
HYDROELECTRIC OP ERAT ING PLAN 

" .. "red Operating Plan for 
Operat !n! Year 1976-71 

IIiTRODUCTION 

The Treaty b .. t~ .. en Canada ~nd the United Sta t es of America relating 

t o t he cooperative developaent of the water reaource. of the Columbia 

River Badn require~ thn each yea..- an AlIaured Opeutlng Plan be agreed 

by the [neiti ... to..- the operation of t he Colwrbh River Treaty Storage 

1n C.nada during the .1ath suet_eding year. This plan will p rovide to 

the Entities information fer the si xth lutcaedi ng year for planning 

t he power syatelCS 10 thotlr respecti ..... """!ltd". wIlleh are dependent on 

or coordinated with the op"ration of the Canadian storage prOj""ts. The 

dar. ass"""'d for chill A5aurd Operllting Phil \1111 und~rgo re vtev by the 

Entities iMmedia t ely prior to t ha 1916-17 operat ing y~ar and such data 

may be revised to reflect data and criteria cu rr~nt et that ti.... Should 

the Ent i ties fall to agree on such revi.iona, then this A •• urad Operating 

Plan will form the ba.tl for t he Detailed Operating Plan for 1976-11. 

Thle ...... ured Operating Pl.n ..... 8 prepared in eccordance .... ith thn 

Pr inciples and Procedures for the Preparation and U.t of Hydroelectric 

Ope rating Plana for Canadian Treaty St orag,.!/ . It 11 baaed on criteria 

contained in Annex A and Annex B o f the Columbia River Traat~/. 

Articl_ VII of the " Protocol- • and Section g.l. of th~ Te .... of Sal~ . 

Other necessary oper at ing crileri. reflacted in thts plan ara the Program 

for the Initial FUllni of Hie,)! and the draft , Colullbia River Treaty 

Flood Control Operating PlanY. 
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(a) The Operating Rule Curve for the .mole of the Canadhn Treaty 

Sto rage, including the Criti~al Rula Curve. Assured Refill Curve . 

Variable Refill Curves. and the individual project Flood Control St o rage 

Relervation Curves. 

(b) Operating Rules. Io/hich speCifically designate criteda for 

operation of the Canadi.n Treaty ProjecU in accordance Io/ith tha 

p r incip les cOMained In the above ra(eu.nee •• 

A 3D-year S,ste. 
y 

Regulation Study was utili ted 

the oper.Ung rules .nd r"le cu~8. It contains the agreed-upon 

opc!uUog const r .inta such aa .... "illWl and min1 .. UlI. project el.vations 

and dlacharges. 

SYSTEM REGULAT I ON STUDIES 

Syatelll Regulation Studies for t he Assured Operating Pl.n were based 

on 1976- 77 est!=ated load. and reaOUrce. In Br i t iBh Columbia .nd in the 

United States Paciflc Northweat SYlte.. Historical flowa for the period 

8/ 
J"ly 1928 through June 1958, .odifled to .s timated 1976-77 condition.-

were used. This phn 1. the Urat t o reflect the ins t alhtion of 

eeneraton a t Hica project; therefore. in accordanc .. with Annex A. 

Paragraph 7 of t he Treaty. the 5ylu,,. Ragulat10n St udies reflect 

Canadian 8torage operation for opti,.um generation in both Canada Ind 

the United States. The Critical Rule Curve f or theBe studies was deter-

aJ.ned froll lIonneville POlo/er Adminhtratton Study 71-41 . Tha study 

indl~ated a 42-1 /2 month critical period resulting froll the low flava 

during th~ period fro .. 16 Auguat 1928 through February 1932. It v a. 

a •• umed tha t all reservoi r l . both In the United Stat~B and Canada , were 

full a t the beginning of the critical period . 
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I~ the studies KIta and Arrow atorages weT~ op~rat.d for power 

purpose., as if th~y vere a si ngle reservoiT; however, individual 

project flood control "rHerta .. ere followed. Although only 1.0 .BIton 

acre-feet of storag" COntents at Mica is collmlitted for pOIoIer ope ration 

purposCB under the Tnaty, the study i8 based on " full etorage content 

or 20 .. U11on aere- fur to tut compatibility with flood contr ol 

parameters. Flood Control and Variable Refill Criteria are bued on 

" a i.ulat"d foreca5t.- ; i.e., rorecaata that would have been made at each 

OPERATINC RUl.E C1JIIVES 

The opers{ion of Canadian atorage du ring the 197t.- 77 Operating Year 

. hall be guided by an Operating Rule Cur~ for the whole of Canadian 

atorage, and by Flood Control Storag" Reservation Cut'"V"a for the indivl-

dual projects. The Operating Rule Curve is derived fro .. the various curves 

descr1bed below. Theae c urvea are first dete~tned for tha individual 

CaNldlan storages and then a ......... d to obtain the values for thto 

whole of Wlable CaNldia~ atouge glve~ by the eo~oB1te tables i~tluded 

10 thb Pla~. Thls 1a 1~ accordance .. 1tb the proviaion of ArUtle Vll(2) 

of the ProtocoL 

(a) Criti~al Rule Curve. The Critic&! Rule Curve indicatea tha 

and-of-~nth storage conta~t of Cansdia~ storage du r ing the critlcal 

period. I t is designed to protect the ability of the U~lted States 

ay.te .. to .erve fino load and to protact the HOI h_wl of Ml c. gener-

atio~ with the occurrenCa of flowa no wora" than those durl~8 the most 

advene hbtodc.l .tream!lO>l pariod. A tabulation of the eo.poaite 

Critical Rule Curve for the whole o f Canadian storage h included ". 

Tab le L 
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(b) Refill Curve. The Refill Curve 1s a guide to ope r ation of 

Canadian storage which defines the no r"",l limit of .torage draft fo r 

s"cendary energy In order to provide a high probability of nHlling 

the storage. In g"nerll1, the Ope rating Plan does not pel'1llit serving 

secondary loads at the rlsk of r ef i lling storages and thereby jeopard~ 

~ing the fina load carry ing capability of the . ys te. or the Mica 

gene,ating phnt during .ubsequent yes... The end of the refUI period 

is con8idered to be 31 July. 

The R,flll Curve is, in turn, defined by tve curve. 16 discussed 

below. In each cue, adjWl t llCn t Ihould be made for .. aUr required {or 

refill of up.trea .. reservoiu ""'en applicsble. 

(1) Assured Refill Curve. The ..... ured Ref HI Curve indiutes the 

end~of-"",nth storage content u.quind to aSSure refill of Canadian 

!ltorage basad on the Becond-IOVe8t hhtorital vol"",e of inflow for che 

whole o r remaining portion of the r afill period . A tabulation of the 

e0"'Posiul ..... ured Refill Curve for the whole of Caoadisn stora&e 1s 

included as Table 2. 

(2) Variable Refill Cutv... . Th. Vsdabl ... Refill Curve Kives 

end-of-month storage ~on~ent. fOf the period January through July 

required to fefill Canadian a toraae baaed on fo ........ t inflow vol~ 

aod specified PO~8r Discharge RequirementS during the refill period. 

In the 0Yltell regulation studi .... the Powe r Discharle Requirelll!nt 

was made • function of the natura l J anuary-July runoff volume a t 

The Dalles , Oregon. 10 those yes[s ~hen this volume ~as lower than 

90 million sc;re- feet, the dhcharce used vas t hat required to "",et 

fi ... loads while .8Cilliog, in accordance ~lth the requirements o f 
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Principles and Procedures. In yean when the runoff volume lit The Dalln 

e;o:~ClI 90 million acre- feel the Power Discharge Require_nt w_ the 

praJect minilllUlll outflow. The following a r e the Power Discharge Require-

~nts used In computing the Vartable R"f111 Curves: 

Project 

Ar row 
Duncan 
,"0. 

Power Discharge 
Requirement, c . f.a . , 

for Jan-July Vol~ ~t 
Th" Dall ... Less Than 90 •• a. r. 

)0 . 200 
1,000 

21,000 

Power Diacharge 
Requlre""'nt , c.t . •. , 

for Jan-July VolUlllC! ae 
Th" Dean" a Exceeding 90 1I..a.(. e,.r. ,.., 

5,000 ". 
3,000 

Compoai~e Variabh hUll Curv •• for the whole of canadian storage 

far ~he 30 yean of hhtorical record ~ra recorded aa T .. ble 3. Thua 

i llustrate the probable raoge of th .. " curveR based on historical 

conditions. In t h" a ctual operation in 1976-77, the Variable Refill 

Curve fo r uch project 11111 be bued on the at-lite inflow fo",,, ... t 

reduced by ups tr .... s t Or.ge refill require""ntl and voI1.dDE! release 

determined from the Power Dischar ge Requino...,nta given above. 

(c) Flood Cont r ol Storage Reservation Curve . The Flood Control 

S~orag" ," Ruuvation Curve~ give end-of-1OOtIth atoragl! content to which 

each individual Canadian ,tor .. ge project sh .. ll b_ evacuated fo r flood 

control and nther r"quirementl during the St orage Evacuation Period. 

Dur ing the Flood Control Refill Period t he !load contIQl curvea ul6d 

in the studies we r e developud from daily Iyatem regulation studies. 

They refll!ct the USe of simulated runoff Corecsat •• FlOOd con~rol 

turve. for the thircy-ylar study pariod are shown on Tsbl"s 4, 5, and 6. 

Tables 5 and 6 reflect an assumed transfer of 2 11111ion Ben-feet of 

stouge .pace fr ... Arrow to Hica. In actual ope r ation, the Flood Control 

StoUIIC Rese rva tion Curves v111 be b ... "d on t he Flood Control Operating 

Pl.n, us i ng the latest forecast at runo f f available at that t 1me. 
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(d) Definition of Operating Rule Curv". Prior to 1 January, the 

Op"-ratins Rule Cu r ve is defined by the Critical RuLe Curve Dr the Assured 

Refill Curve, IoIhtchcv~r is higher. The Critical Rule Curve for t he first 

year of the crltlca! period Is used in the foreSoi~ dete~nstlon . 

J!.eginninS 1 Jsnuary, the Dpe r atinS Rul" Curve is d"fln"d by first dc ter­

IIliniII3 the hl&her of the Critical Rule Cur"... and the Aa.ured Refill Curv,,; 

the OpenUna; Rule CUn''' is the lower of the above-dllterlD1ned value or 

the Variable Refill Curve. Also, In .1 1 periods the Ope rating Rule Curve 

meets all requirements for f lood control operation. Compo-ite Operating 

Rule Curve. for th" whole of canadiu storage f or all 3D years of 

historical r ecord a r e included &I Table 7 to illustnts ths probable 

future range ot these curves based on h11torlcal conditions. 

OPERATING RULES 

The follololing rule~, used In the Systeo Regulation Study, will apply 

to the opeutlon of Canadian I t orage In the 1976-77 OperaUng Year. 

(a) "'10 whole. of the CoInadian stonge "",y be drafted to ita 

Operatin! Rula Cu r ve as required to produce opt1~ generation in 

Canada and the United Stat~5 in sccordanc .. wi th Annex A, Paragraph 7 

of the Tre-acy, subject to project physical character1ltica and oper­

ating constrainta. 

(b) The ... holo! o f the caoadian acorage will nOt be drafted below 

its Ope r ating Rule Curve unlesa: 

(1) Reservoir "tora8~ tn th~ United Stat"" S,8cell hu been dra fte d 

ta Its refill curve . 

(2) Deliver!el of seccndary energy in the United StDtes ate 

discontinued. 
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(3) Co~itted tin. thermal and m1.callan~ous Ta.OurCe. nct dis ­

placed by "urplus firm hydro ruourcea are in op.ration or othe ... 

... eplac • ...,nt energy hal been secu"'l!d frOIl 10urcU other than those 

collllli t ted . 

(c) When thl! conditions of (b) above are ""'t, .nd it is neceas.ry 

t o dr.ft additional ItO rage to produce optimum gl!neration as deter=!ned 

by the Critical Period Sys tem Regulation arudy, th. whole o f the C.n.dian 

stor.,e and ... eservoir Itor.ge in the United State. ay.tea will be d rafted 

proportionately be~een lta Opl!rating Rule Curve or EneTgy Content Curve , 

respec tivl!ly , and itl Cri tical Rule Curve. The proportionate dr.ft will 

be _de. if nec ...... ry. fiut to the fi .... t ye.r Crittcd Rull! Curve . 

then be tween the fint and .I!eood yea r CriUca l Rule Curve , the aacond 

and third yl!ar Crit1ed Rule Cu ... ve, etc . When it 11 nacess ary to 

oper.te the whol .. of the Canadiao storage and thl! United States Teler­

voi r atorage below thetr lowest Critical Rule Curvea, each shall be 

operated propor t ionatlly between itl loweat Critical Rule Cur vl! and ita 

normal lllinilium ~ontent. Ilo"ever, Mic. Ruervoir will continue. to be 

operated in coordin.tion ..tth Arro.., BO a. to optimize generat ion at 

site .. "eli as do"n.treall in thl! United St.t"". 

(d) Each project ..tIL be opera ted on 0 ... below the .tor.ge conteot 

defined by its Flood Contro l Storage Rcaervation Curve , unl<>ss "uth 

~ontent ia below that indicated by the Variable Refill Curve . 

(e) Hiea projec.t will be operated to th" foll_ing aonthl, average 

outflowa except ~s qualified in (1) to (6) b"low: 
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J ul y 8,000 cis .nni'''JllI 

Augua t 20,000 c h, 0' 1nn"", H reservoir " full 

Septembe r 10,000 ch , " Innow H reaervolr " full 

Octobe r-November 15,000 d. 

December· feb ruary 21,000 ,', 
li<Irch 8,000 d. llinll1"" 

April- June '.000 " . - 15,000 d, 

(1) March and july monthly ave rage outflows will be adjuHed to a Uow 

the Mica re.ervoir to reach .tipula ted rul e curve elev.tiona subject to 

th" 8,000 efa minl.UG reI" •••• 

(2) Mica monthly average outf low. will b" increased i n the month, 

from October to JuDe if cO!<juired to avoid vioblt!on of the Flood Control 

StoraSe Reservation Curve • 

(3) If the end-of-month atorage content a t the Arrow proj. ct la: 

- - below 500 KSFD In auy mouth fro. October through January, the n 

the Mica "",nthly average outflow in the following =onth will be increaled 

by 5 , 000 cfa over that lpecifi.d in (.) above . 

-- below 100 KSFO In any month fros October through Janua ry, then 

the Mica monthly averase outflOW In the (ollowlng month will be lucrea •• d 

by 10,000 cfa over Chat specified In (e) above. 

(4) Mica monthly average outflows will be incraaaed in the months 

of April through June from 8.000 cfl to the .xtent the additional sener­

ation i. u,sble in the B.C. Hydro lutearated Sy'l~~ up lo a aaximum 

outf1o~ of 15,000 cf •• 

(S) Storage ceLe.ases frOll H.ica in exce •• of 7 million ac re-feet will 

be tcade at the dhcretion of the Canadhn Section of the Operating CO!llll1ittee . 
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(6) Hita .anthly average outflows will he increased during the 

months of July through Sepreat.er in abnonuUy 101<1 auu.now years in 

order to lMint,in the Arro" Re~er"oir ahove the following s lorage conte.ntl: 

31 July 1 , 000 KSrn 

31 August 

Xl Sepu,lIber 

1,000 Ksrn 

900 KSrn 

The ope r ating rule~ .et forth ahove are designed to produc. optimum 

generation in Canada and in the United Stat"" , as requir .. d hy Ann"-x A 

of the Treaty, ""en gross H1.,. atorage content on 31 July 1976 is 

15 mill!on acre-feet or .,re. If the atorage content C111.d hy 

31 July 1916 11: leas than 15 .tllton a.,re- feet, a_ "",difi"ation of 

the rule. lllay he necessary to ensure .dequ.te and COllplete drafting of 

Canadian Itorage in Mica Reservoir to l!Ie "- t Un!tO'd StalU po"er require­

ments. In that avent, aueb """l1f:1ed operating rulu will he included 

in the 1976-77 Detailed Operating Plan. 

IMPLEMENTATION 

Th .. EntlUea have agreed that each y .. ar a Detailed OperaUng Plan 

will be IIreparod for the i~dilltely auceeeding operating year. Such 

Detailed Oper.ting Plans are ~de under the authority of Article XIV l.Ck) 

of the Coluab t. River Treaty ""ieb . t.te. " ... the powers and thO' 

duti ... of the E"tities include.: 

(k) preparation .nd implementation of detaile.d operating plan. 

that may produce results more .dv.ntageo"" to both eountr.lc.o than rho,(I 

that would . ri. a from operation under the plana refarred to 1n Annexes 

A and 8." 

• 
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Th~ Detailed Op~rating Plan for 1976-77 will reflet t the lateat 

availab le Inad, resOuroe and other pert i nent data to the e xtent the 

[ntlti~. ag r eed th •• 1 data should be included In thl plan . Beginning 

on I January 1976 the ~aured Operating Plan contained harein will ba 

n.vlewed and the data and crileri. updated, a~ agre~d by the Entities , 

to form tha basis for a Detai led Operating Plan fo r the 1976-77 Opera­

ting Year. FaiUng agree"",nt 00 updating the Asaund Operating Phn , 

the Detdled OperaUng Plan will Include aU data and c riteria given 

In th i s ASlur ed Opetating Plan . Actual operation during the 1976-77 

Operating Year shall ba guided by tha Detailed Operating Plan. 

The oparating rul~e to be used in iDPla~ntation of the Detailed 

Operating Plan are glnerally the same a. the operatinl rulu de.cribed 

in thl1 do cu!!ll!nt. 

Th~ values used in the Itudy t o def i ne the v.rioue rule curve. were 

mnntlt-end valuee only. In ac t ual day - tc--day operaUon it 11 nec .... ry 

t o operate in such a .... nner durinl the courae of each conth that theee 

..,nth-~nd value8 can be obBerved 1n acco rdance "i th the ope rat ing rulu. 

Becaule of the normal vartaUon o f pewe r load and Itrea=flcw durlnl any 

CIOnth , Itraigbt Unl lntlt"(lolation bl~en the IWOth-lnd poinu .holiid 

not be .uUfI>"'d. 

iloring the storage drawdown season, Canadian storage .hould not be 

drafted belo" its ... nth-end point at any t be during the month unlese 

it Can be conse r va tiY1! ly demonstra t ed that luffi cieDt lnU"" is avail ­

able, in excess of the mlni"'"," outflow nqu1"ed t o lerve pOOler deO>;lnd, 

to refill the reaervoir to its endMofMmonth value .a required . During 

the . torage evacuation and re f ill seaaon, operation ,,111 b~ conslatent 
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with tha Flood Cont rol Oper at ing Plan. Whe n refill of Canedian stor age 

is being guided by Variable Refill Curvu. auth eurlrU "'ill b .. eOl!Cluted 

On a day-by-day buh u8ing the rellidual volUl>e-of-lnfl"" fo rec.uu 

depleted by the volume required fo r miniewa oucHo,", fro .. e.eh day 

through th .. end of the refill Uaaon. 
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DETERKINATlOO OJ> roWNSTaEIJI roWER BENEPITS RESUL1ING l"aOd CA/IAIlIAN STORA.CE 
lOR OFE.'!A.TlNG YEAll 1976- 77 

January 31 , 1972 

1. Int roduction . 

~ 'l'reaty between Canada and the United Stat es at America 8Ild nlated 
documents relatin& to the cooperative develop::oent ot the wa t er no80\U'ces 
ot the Columbia R1yer E4ain requires \hat downstream power benefit. from 
CanBdian storage be det.erm1ned in advance by the two entities . '['he 
purpou of thi" repor t 18 t o se t out the resw.t s of down.tre .... pO'II'e r 
benefit computation. f or the lIixth 8\locaeding yenr , 1976- 77, M d for t he 
a t oragU f or which t he Assured Op!1TSting Pl. "", WR8 developed. 

The procedures 1'ol1ow.d in the beneti t studi es are tho". provided in 
Annex A, l'araep-o.ph 7 ; in Annal!: B of the Trea ty ; in Art1c:l"" VIII , IX , 
Md X of the Protocol ; end in the document , "Pr<x:l!durea tor the 
Determination of DownatreeJ:I Po'II'er Benetit9 Re!!Ul.t1.ng f rall Cana.d1an 
Storage , " da t ed September 9 , 1968 . 

The Cenadian fut1Uement B<'!nef1ta were computed a8 tol10"'8' 

St ep 1 _ bn..IIed on the total U. S. planned b¥dro and ther!llal 8:rate. 
wi til 15- 1/2 mat ot C.,adian atortl8e opera ted tor opt1_ 
gEnerat10n in both countrtn (n--41 8t\1dy) . 

Step II _ baaed on the U. S. baee hydro and ther:nal 8y~ tem with 15- 1/2 
III8t or CMad1!1.n eto~ operated tor optimum generation in 
both countr1es (77--42 study) . 

S,., III "- baJled OIl t he U.S. base hydro IIIOd thermal system 
for optimum genera tion in U.S. (77-13 study) . 

II . RelNlt. of Study . 

operated 

The Can8d1a."l Enti t lement , whic h 18 ane _halt t he to t al comput ed do"'ll _ 
&tnam po ... r benefits , "all computed to be: 

Dependable Capacity • 1 , 424 mw 

Average A.'\Ilual Energy.. 725_ 



111. Comf!lltat1C1'l of Ent1tle<:lent. 

file folloldng TnbleG and Charts ar~ attached and $U'!II!l.Br1za the study . 

fable 1 . 

Table 2. 

fable 3. 

COOIf!Il1.ation of Canadlnn Ent1tlelllcnt 

The esaenHIll ele:nente used 1n t he c omputa tion of t he 
Canadian Entitl""",nt as provided in Pnragraph .. and , 
of Anne>: B are nhO'IITI in thio table . 

This table ~zes t he Step I , I I , and I I I r egula­
tione by projec t s . 

The load shape for Stepn II and III carry the S"",e 
raUo betw.."" each lIlonth and the Bl\nuel aver$.8e as 
doce the Pacific Nor thwest arca load . 'Ille Nor thweet 
&reo. fin: load" on thie table were ba.aed an. the current 
fonea:Jt data. The GI"IlIld Coulee IJWIIping 10lld is also 
incl1.>ded in this est1ma.te . 

The fim load for Stepp II lind III is computed .... 
follows' 

(1) Estimate the h,ydro nominel prime power for th& 
critical period ; 

( ,) 

(,) 

( . ) 

A.dcl tho t hermal from Step I l &a. r eserve ; 

Kul. t1ply (2) by the ratio of the area annual 
avet'86e fin load to the &reo. c r itical period 
firm load to obtain the ilruIua.l IIvet'86e firm l oad. 
for Steps I I and III {the ra t ios u sed in t his 
S'bJ.dy we"" 0 . 98006 Md 0 . 96110, respe<:tive11)i 

Pro rat e the Ilveragc 1lIUlua.l Ste p II or III load 
deteI'lUned in (,) by months in the ratio that 
each monthly area load bears to the llIUlual 
averase area load; a.'1d 

(s) Subt ract the thermal ill each month to obta1n 
the monthly tina hydro load . !he averae;e ann\l&l 
h,ydro load for Stepo II and II I also becomes the 
f1rm energy considered usable o.ccord1nB to Annex 
B, Para6rsPh '{a} . 

, 



-

Chart 1 '" 2. Secondary Ener gy Dum tion Cll.rVe , Steps II Drld III 

These charts are duration curves of the secondary 
energy ror Steps II Blld III . The secondary energy i s 
the c apability each lIonth which exceeds the fiI'1l hydro 
101!lds shown in Table', The usa ble secondary energy 
shown in aver ags me~watts f or esch step iG ccmputed 
in accordance with Annex B, ~ph8 J (b) and J (c) . 
The "other usable secondary" was computed on the bUis 
of 40% of t he remainder at'ter themftl replacement. 
The thermal replacement .... a limit ed to the e:ds t in8 
and achedw.ed ths~ energy capabUi ty aftcr allO'lfMOe 
for reserve, except Wh en an ener gy aurp1U8 condition 
occurs ; then t hs the~ r eplacement must not e:xeeed 
the total of the t.hel1ll8J. ener gy eapabUi ty and the 
ut1mated in t erru"Uble l osd. 

'l'henllll Energy CapahUit;r - IlIW 

Les. 5% BeserYe _ I:IW 

LesD lo!inim1.w Thc~ Generation 

Thel'llllll ileplacl!l:lent _ ." 

' , 612 

'" 
1 , 521 

'.000 
"" folla..in8 tabulation .""". tl>, or<tlna t l! values 
for usabl e secondary enera : 

Step n Step III 

""""" Replac lIIIIent ' .000 ' .000 
Other 1,440 2, 162 

Tcta1 _ - ',440 4 ,169 

, 



TABLE 1 

COIdRlfA'l:IO!I OP CA!fADUII EUTJ~T 

Goner ation figures are ill Av~r"6e iIIcgawattll i Lolld hotors, in Percent 

Oetcro1nation of Dependable Capacity Credited to Canadian StortlGC 

Critical. Period Averaae Rah of Generation nth Canadian Storage , Step II • · 8,950? 
Critical. Pntod Average Rate of Generation without eMad!an Storace , St ep III ....". 

Gain lXle to CMB.d1an Storage · • • • • • • • • · • · • • • • • 1 , 994 

EatimAt ed Aver age Critical Pe riod Load Fac tor - Percent • • • • • • 70. 019 

Dependable Capacity Gain y . • • • • • • • • • • • • • • • • 2, 848 

Canadian Share of Dependable Capao;!i ty • • • • • • • • 1 , 4 24 

Determination of !nereast! in Averll/l:e J.nn\lll.l Usable Ernerg:r 

Step II (with Canadlal'l Storage) 

Mnwli P1rm Iiyd r o Qlergy . • • • • • • • • • • • • • • • • • • • • B, 821 
Thu=.l Replac ... ""t Energy • • • • • • • • • • • • • • • • • 1 , 017 
Other Uaable Secondary Energy • • • • • • • • • • • • \17 

Syshm .l.nnual b erage Ueabla Energy • • • • • • • • • • • • • • • 10, 415 

St ep m (wi thout Canadian StOrage) 

Mmml l'1rm ilydro Ilnel'gy . . · • • • • • • • • • • • • 
Ttlennal. Replacement Ener61 • • • • • • • • • • • • • • 
Other Usable Se<:on~ Energy • · • • • • • • • • • • • • • 

System Annual Average Usable Energy • • • • • • • • • • • • • • 

Av er age Arulual Usable Energy Gain • • • • • • • • • • • • • • 

Canadian Share of Average Annual Energy '''''' • • • • • • • • • • • 

!I De~ndable capaci"tl' gain credited to Cenadian "torage e'lwU.1I gain in crtt1clll 
pertod average ra te of g",eration divided by the eat1mAt ed averll&e critical 
p(!riod load tactor. 

1 , 4~ 

no 
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".".,,~'"' 'I to, !. , .. ,~ 

Utl lT EO STA T E S ENTITY 
COLU ~l£l I I\ RIVER TREATY 

P.O. Hex 361J 

~'ebruD.ry 15, 1972 

~F..",n. 

""", .. r.
" 

.. ". 
A· ... , Po«!., IJ." ., ... 

C .... _I ,." .. ," 
IJ'pg,_., _I ". A'~r 

To , Bornard Goldh"~r and Gordon H. Fe l"Ilald, Coo:dinatcrs 
Colu~bia River Treat y 

H, M. ~:clnt.yre, Chc<irman 
Colunbia River TreatY" Operat.1ng Com.~itt.ee 

Subject, Do\m~trea", ?ower Eenefit~ 1'01' 1976-77 Operati:1g Yea,. 

Introcud ion 

P(>Wcr gener;,tion at lliea is ~chedulcd :for 1976~77 :l1".cI U'" 
1976-77 Assured O)X!rll.t:lng Pl<:n ha~ be~n designed in accordam'o 
with Annex A, p;!r;Jr;r;>.pr. "I, to :;.ohie·;", opt i mum ~"er CCMration 
at-sitoe ill Canada ulld downat.rean: in the United st,,,t.es of /llI,:'rica . 
Thill chonge in opar "tion of Cs..'l1!dian stOI-ate 1'ro~ that featured 
in t.he 1975~ 76 ACP is rec(>gdzed in f.nnex A, paragraph 7, and 
in foubject to "ert:l.l.1l lilJ.its set out in that paragrap.'l , Or. 
16 110vember 1771, t he Ent ities atr eed t hat the p;-ovisiorw of 
Ann~x A, p,,-raeraph 7, >:ould be observed f(>r 1976-"/7 and all 
enmlinll operatil'r, JC"l'S by follo·~illG tho p:'oeedur<l set out in 
the docu".nnt , ''Dpcrating P1J"~ i<it h Hie", Generation," datet! 
15 If,wo,,OO,.. 1971. 

Ti'.c Operating Commi t tee w,,1: instructE'd accordinr;ly and this 
do cl1l1f!nt set~ out tho I"CSUlt3 of t he ~t.ud1es carril'd out by t;be 
Cc.-:zlit-:ec to 1m",re that the changed o;>erat ion of Cm1adian 
stOl':tg" :falls within tho limt." allcMccl by A!l.'lCX A, par"graph 7. 

·rho "fute,.",Wtion of Dovnf.tNlMl POIier Benefit.s He~ultinc fro~ 
C:u1<1.din.'l 5~oraG'l £0:' Oparntlne Y"nr 1976-77" is ati..~ched . 

The meaSUI'elC"nt of c""."]go of operation laid do;m in Annex A, 
p..1ragraph 7, und i n the cl.ecul"~nt "Opo,·" t i nll f'le,n" with Hiea . 
C;;neration" dat.ed 15 liove:::ber 19"1l, i ~ in terms of r€duction, 
:I., "Ill, in cl.o·~nstre .. n po",,!, ben~fit3 d"t<.n·mincd in accordilnee 
\11 th Ue Treaty. 
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Re~u1ts of Studies 

In accord:m~e with Anne>:: B, p.11·"r,r aph 5, of the Tt-eaty, the 
dcrwnstre~ power benefits (Canadian Entit1c~nt) for th$ 
operating year 1916-17 were deter~ned on t he basi: of the 
Assured Operating Plan fo~ tha t year and have hecn established 
as: 

Depend.ble C&pa~lty 
Average Arumal Energy 

Tho abo\'o figures wera der1;ed fr om Study- 8 (19:1 IIlJ.f operated 
f or optirnm ffeneration in U, S . and CaMda) .. nd Study- 5 a~ eet 
out in the docullIent dated 15 November 1971. 

In accordance with par.;;.graph 8 of that d<>cullent, t he mnb .. "", 
per:>itted d<T~Mtr."" p""'er benofits tor 1'176- 11 arc reJU"e:;ented 
by t he quantity Z derived t r OlJ prcl:l1nt year's Study J (15 .. .at 
op"rated for opti =n b"ner ation in U. S. ) ami Study 5 . The 
coomtteo found t hese tir,ures (Colnadian f.ntiUe l!llJn t) t ? be , 

Dependable Capacity 
Avcrar,~ Annual Ener~ 

1,1.02 ",d 
708 ]';lll 

The ch~gu of opera tion of Canadian st~raF.e is therefor~ within 
t he pcn:::i.ttod r anee . 

In accordance \Iith paragraph 7 of tlle doc=~nt, Operatine Plans 
with Kica con~rationJ dated 1$ t!ovelllae!' 1915, the Ope~ntill8 
Co:r.dttee alao cO"'!)3red the capaCity and ~ (mercY dorivud f r o," 
Study 2 alld Study 5 (19:1 ",ar operated for Opti.l'lIU."1 goneration in 
t ho U. S . ) with the ne .. surod dl)Wnstl'<!8I1 vo" er benefits Ils8Qciated 
with the 1976-17 ADi' . 

The fi guroe from Study 2 and Study 5 (Cnn1lc\is.n E:l'\Oit1omcnt) >101'0 
a~ ro1l<r<ls: 

Dopandable Capacity 
Avt!raC& Annual ~~rlO' 

, 1,L25 _ 
711 ftF,f 

The Cc~~ttee con~ld~ rs that the co~'rlson indicates no &i~nificant 
differences between the tl ,o r:leas\lrcJll:!nt~ and therefore no cOlll»Cnsatiol1 
iB due in NI~~ct of rodud ion of t.110 Canadi:!.n El1tit1cl'lOr;t under 
para~Nph A L of the Tcrps of Sale d:!.t.o.d 22 January 1964 . 

2 

• 



llith t.he submission of this p.lper, the CO!mI1tu,(l considers thllt 
i t has co~plcted all Right of t he studioD it was required to do in 
conn~ction with the 1976-77 AO? and '!lQsoebtod deterlllinlltion of d",m­
~treaM power benefiU . 

Houevcr, our exanlnation of what bappe~d to the actual plannod system 
(SLo" I syst.clol) for 1976-77 ind.1ca t!ld thoro .... ould be s;r.1U los"" 'Nith 
the Mica. st<wase operation . The January polak 10s3 1I.!:IountC<o to 1.0 ""'"a_ 
watts and the rim energy loss to about 8 averag.'! ~g;;r.l1ltts . There lIere 
indications aJ.so that there "ould be 5,...11 reductions in tho average 
annual usable enerey. Thase amounts of lO(lsCS are almost insl.gnificant 
when co~pared to tha totsl system pe-x resourCOD available for load of 
nearly 26,000 ~8awatts and 17,028 average l1Iegawatts of firm energy 
generation . 

Enclosure 

cc: 
Operatins Co~ttco ~~hers 

.IV.)",., >;- ,22.: «­
H. M. Hclntyftl 
Cba1r~an, Operattne C~tteQ 
Col~ia River TToaty 

H. Kropi.tzor, SCc., 0.5 . Entity - AD 

, 
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.MenlOra--dum 
October 1, 19U 

.... ..... 
PRC 

TO II . 1.1 . Uclntyre , Chief 
Drl\llch of "0-:,,,1' Ilc~curcao _ Pi! 

Hugh Ii. tasai , Hydraulic PJne1ne!'r ~V 
Power CapabUiti(!~ Scctian _ PRe 

Sl,;BjEC1, Datern:L>Ultion or La!;!; in no.:rllltrcJl:Il Pmye:::" Eenefits :tesult ini; fro:r. a J MAP 
Reduction in CanD.~1an Stornse 

The dC'oTIotrenro pom!r t cncti t ~tudJ' in .;hich Cooadinn Staro&e 10 reduce~ 
:3 1!Ut.! , tro:r. 15.5 m3i' to 12. 5 rmf , hl1ll be,,!l. c~p1eted u.s1n& the 1976- 77 
opera-tin'; yror. The procedures use~ in this benefit s tudJ' >.era coneittent 
With the prev:io;u:1y ,,0::<p1etC!d 15.5 It$.t' an~ 15. 0 ll:Id bcnerit studiea . 

Tho! Cilnnd:lall Sharee cf the :Oepen~ab1e Capae1 ty an~ Average Annual Ene:::"BY 
Gains are (lIe-hal f the to"tal computed dO'lOllstrea%ll pOWer benerits as 
deter:rlncd by the Step 2 and Step) stwli ea . For 15 . 5 ~ and 12.5 cat , 
thC!ae euins and the 10ss<:11 due to the :3 r.at reducticn are a.3 toUtTo":o, 

Canad1.an Share of G31ns 
Dependable Avcrnse A:Ulual 

Co.paci ty Energy' 

'" Ilri 

1 5. 5 "'" 1,4~ 711 

12. 5 "'" 1 . 299 67' 
." .Loso """ t o ' .0 JnB! ' 06 ., 

With tile , mat r eduction in Canadian etorllBe , both laca a.', d hITo ... beCC::l9 
"annual. raGervoir o , " For this r cacon, in dl!te= ininc: the critical Fer1o~ , 

both 'L':Ie one_year period, 1936- :n , and the two-year pEriod , 1943-4) , r.ere 
studi cd. The prime p<mer for the one_year cr1 t ical period t'ss ap?rox1=.a"tely 
194 ave:ro.ge megsf<llttG createI' thon that fO l" the twenty r.tonth3 of t h e two­
year perioo . 

l'RC : H1IKaoni : cr 10/1/71 
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