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The Columbia River Treaty between the United States and 

Canada requires that hydroelectric operating plans be agreed in advance 

by the Entities for the operation of the storages provided in the 

Treaty. The Canadian Entity and the United States Entity herewith agree 

that the Treaty storages will be operated in accordance with the attached 

"Columbia River Treaty Operating Plan, Assured Operating Plan for 

Operat ing Year 1978-79 . " dated September 1973. 
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Cha innan 
Canadian Entity 
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United States Entity 
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COLUl4BIA BlVER TREA'l'Y 
IIYDROELECTRIC OPERATING !'UN 

Assured Operating Plan :tor 
Operating Year 1978-79 

IliTROOOCTIOli 

The Treaty between Canada and the Un1 ted Statea of America relating 

to the cooperative development of the water resources ot the Columbia 

River Basin requires that eacb ;rear an Assured Operating Plan be agreed 

by the Entities tor the operatlm ot the Columbia River Treaty Storage 

in Canada during the sixth succeeding year. This plan will provide to 

the Entities intormation tor the sixth succeeding year tor planning 

the power By'stems in their respectiTe CO\Dltr1es which are dependent on 

or coordinated with the operation ot the Canadian stor8B:e projects. The 

data assumed tor this Assured Operating Plan will lmdergo review by the 

Entities t.med1atelT prior to the 1978-79 operating year and such data 

ma:r be reTiaed to reflect data and criteria current at that time. Should 

the Entities tail to agree on such revisions, then this Assured Operating 

Plan w1l.l torm the basia tor the Detailed Operating Plan tor 1978-79. 

This A.ssured Operating Plen was prepared in accordance with the 

Principles end Procedures ~ar the Preparation and Use o~ HYdroelectric 

Operating Plans tor Canadien Treaty" Storageb". It i& based on criteria 

contained in Annex A and Annex B o~ the Columbia River Trea~, Article 

VII ot the ProtooOl'v, and Section B.l. ot the Terms ot Sal#. The 

other operating crt ter1a refiected in thia plan 1& the Columbia River 

Treat,- 1'100<1 Control Operating Yl~. 



The Assured Operating Plan consists of: 

(a) The Operating Rule Curve for the whole of the Canadian Treaty 

Storage, including the Critical Rule Curve, Assured Refill Curve, Variable 

Refill Curves, and the individual project Plood Control Storage Reserva-

tion Curves. 

(b) Operating Rules which specU'ically designate criteria for opera-

tion of the Canadian Trea~ Projects in accordance with the principles 

contained in the above references. 

4 }O-7e&r S78tem Regulation Stu~ was utilized to deTelop and test 

the operating rules and rule curves. It ccntaine the agreed-upon operating 

constraints such as ~ and minimum project eleTBtions and discharges. 

SYS_ III!&ULA.TI(II STUDIES 

In accordance wi th Annex A, Paragraph 7, of the Treaty", the Columbia 

RiTer Operating Committee conducted s7Btem regulation etudies retlect~ 

Canadian storage operation tor optl.m.\D. generation in both ClIl&da and the 

United States. Downstream power benetits were computed with the Canadian 

storage operation baaed on the operating rulea specified herein. There 

is no reductim. of the Canadian Entitlement of downstream power benefits. 

STBtem "Regulation Studies for the Assured Operating Plan were based on 

1978-79 eetimated loads and re80urceB in Br1 tiBh Columbia and in the United 

States Pac1:tic Northwest S1stem. Historical nows tor the period. Jul.1 1928 

through June 1958, moditied to estimated 1976-79 caldit:1ona1l, were use"d. 

The Crt t1.oal. Rule CurTe tor theBe studies was determ1..ned trom Bonneville 

Power Administration Stud7 79-41. The stud7 indicated ~ 42-~2 month 
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critical period ~or the Untted States 8,Tstem resulting from t he low flows 

during the period from 16 August 1928 through Pebruary 1932. It was assumed 

tlat all reservoirs, both in the United States and Canada, were full at 

the beg1nn1.ng of the critical. period. 

In the studies, individual. project flood control criteria were 

followed. Although on~ 7.0 million acre-feet of storage content at Mica 

1s committed for power operation purposes under the Treaty, the studies 

are based on a full storage content of 20 million acre-feet to test 

compatibility with flood control parameters. Plood Control and Variable 

Refill Cr1 teria are based on h1.ator1cal inflow volumes. 

OPERATING RULE CURVES 

The operation ot Canadian stol.'8ge during the 1978-79 Operating Year 

shall be guided by an Operating Rule CurTe tor the mole at · Canadian 

storage, and by Plood Control Storage Reserratioo Curves tor the individual. 

dual projects. The Operating Rule CurYe is der:1Ted trom the varioua 

ourt'es described belO'ft". These curves are first determined tor the indi­

rtdual. Canadian storages md then B\UIIIted to obtain the values tor the 

whole of usable Caladian. storage g1Ten b7 the cOlD.posite tables included 

in this Plan. _s 10 in accord""". with the proTis1on of Article VII( 2) 

at the ProtOool. 

(a) Critical. Rule Curve. '1'he Critical Rule Curve indicates the end­

ot-month atol"8B:e content at Canadian storage during the crt tical period. 

It is designed to protect the ability ot the United States system to 

serve firm load and to protect the tim. level ot Jliea generation with 

the occurrence of flowa no worse than those dlll"1n8 the most adverse 



historical. streamtlo" period. A tabulation o'f the Composite Cr1tical 

Rule Curve 'for the whole of Canadian storage i8 included as Table 1. 

(b) Refill Curve. The Refill Curve i8 a guide to operation of 

Canadian storage which de'fines the no:rmal l1.m1 t o'f storage dra.:rt for 

s8condar,r energy in order to proTide a bigb probability of refilling 

the storage. In general, tbe Operating Plan does not permit serving 

aecondar'7 loads at the risk of failing to re'fl11 storages md thereby' 

jeopardlzing the firm load carrying capabUi ty" of the system or the 

Kica generaUD8 plant dur1n& subsequent ;years. The end ot the refill 

period is conaidered to be 31 Jul.7. 

'l!le Ret1l.l CurYe ls, in turn, detined b7 two curres as discussed 

below. In each cue, adjuetment Ibould be Jla4e tor _ter required 

tor retill ot upstream reaerYoira When applicable. 

(1) Assured Renn Cum. !'he Asaured Refill ClUTe indicate. 

the end-ot~tb storage content required to assure retill ot Canadian 

storage baaed ell 1ibe 1930-31 water year, the 878taa l s second lowest 

historioal. TOlwu at. 1n:tl.ow tor the period January through July as 

.eaaure4 at !he Dalles, Oregon. The tabulatiCID ot the ccmpo81te Assured 

Retill Ourre tor the lIbo1e ot Canadian storage 1s included as 'fable 2. 

!be curve was baaed OIl b.1&ber nows than the .,"1 __ di8charge 

requ1r_IIlt8 for _ period April throUBh _1117. _ eche<lulB of out­

:t1OW8 18 the 8Ule .. the Power Disoharge Requirements used in CQD.putiDg 

the Tar1able Refill Curve disoussed in (2) belo" when The Dalles volume 

r.m.ott 18 1es. tkan 90 m1.ll1on acre-teet. 

(2) Variable Refill C1zMe. 1'he Variable Refill Curve giYe. 

end-ot ... oo:th storage cmtente tor the period JarIIJIArY through July 
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req\11red to retill Canadian stoI"llBe based CIl historical 1n.flow volume 

8Jld speoitied Power Discharge Requirements during the retill period. . In 

the s'ystem. regulat11Xl studies the Power Discbarge Requirement was made a 

rutlctlan ot the natural Januar,y - Jul., nlno!t volume at The Dalles, Oregon . 

In thoae ,.eare when this Tolume waa lower than 90 m1lliCl'l acre-feet, the 

di.charge WIled was that require4 to aeet firm loada while refilling. In 

years when the runoff volume at The DalleB equaled or exce eded 90 million 

acre-feet the Power Discharge Requirement was the projeot minimum out-

now. '!'be following are the April through July Power Discharge Require-

manta used in ccaputing the Variable Reftll Cun-esl 

Projeot 

J.rrow 
Dune.., 
iii .. 

Power D1ecbarge Requiraaenta in c.t. a. 
Par Jmuar;r throu,gh Ju1;r Volume at The Dalles 

Equal to or Greater 
Leaa Than 90 m.a.t. Than 90 a.a.t. 

28,200 5,000 
2,300 100 

18,300 3,000 

Ccapo.i te Variable Retill CurT •• tor tbe mole at Oaz:Iad1an 8torage 

-tor Ule ~ 7e&r1I at hi8torical record are recorded a8 hobl. 3. ftleae 

illustrate the probable ranee at thele ourTes baled on historioal 

o""clitio.... In 1ihe octual operation in 1978-79, 1iha Power Il1ochargo 

llequircenta Will b. balled em tbe toreoast of 1Il1replated runoff at The 

Dalle •• 

(0) noed Cmtrol Storage Reeern.t1on Curve. The 1'1004 Control 

Storage Re8erTat1on CurreJY g1ve en4-o-t-aontb at0r&8e ccntent to whicb 

each ind1vidual Oanad1an atora&8 project shall be eT8.cuated tor flood 

control and other requ1r_ents during the Storage ETacuatlm Period. 

Durin8 the :noo4 Control Refill Per10d the flood control OUM'ea used in 
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in the stud1es were developed from duly s,rstc regulation stud1es . '!'hey 

reneot the use at. historical 1nfiow vGluaee. Plood cmtrol CurYe8 f or 

the th.1rt,r-,rear study' per10d are sbown on fables 4, 5, and 6. Tables 5 

and 6 renect an assumed transfer of 2 mill1c:m acre-teet of stOl"88e spac e 

:frca Arrow to K1ca. In actual operation. the Pload C~trol Storage 

Resern.tlon Curves will be baaed em. the Plood Control Operating Plan, 

uatng the latest ~orecaet of runo~t available at that time. 

(d) Detinition at Operati"" Rule Cune. Prior to 1 January, the 

Operat1Dl Rule eurre 1_ defined '07 the Cr1:tloal. Rule Cune or the Assured 

Refill CurTe. whicheTer 1_ h1gber. The Crit10al Rule Curve for the first 

;reU" of the oritical period 1_ used in the foregoing detera1nation. Be­

g1nn1n« 1 J8D\IU'1', the Operating Rule Cu:rTe is defined by- first determin­

ing the h1£ber ot the Crt t1aal lbIle CurYe and the Aaeured Bet111 CurTe. 

1ib.e Opera t1ng Rule CurTe 18 the lower ot the aboTe-determiDed T&l.ue or 

the Variable Ret1ll CurTe. Al.a, in all perioda the Operating Rule Curve 

.eeta all requirements tor nood cmtrol operation (except as noted in 

parogroph (4) ot the Operating Ruleo). Compo.ita Operating Rule Curve. 

tor the whole at Canadian storage for all 30 TeaI'll at historical record. 

are inoluded as fable 7 to Ulustrate the probable tuture range at ~8e 

ourves baaed co historioal conditions. 

'l'he following rules, used in the SY-8tem Regulation StudT, will apply­

to the operation at. Canadian storage in the 1978-79 Operating Year. 

(a> 'lb.e whole of the Canadian etor&«e 1I1iY be drafted to its Oper­

ating Rule CurTe as required to produce optimuzl generation in Canada and 
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the Uni'ted States in accordance wi til Annex .A., Paragraph 7, of the 

Treaty, subjeot 'to projeot physioal cbal"ac'teristic., operating con­

straints, .nd the criteria tor the Mica projeot listed in (e) below. 

(b) 'the whole of the Canadian storage w111 not be drafted below 

its Operating Rule Curve unless: 

(1) Reservoir storage in the Uni ted States system bas been 

dra.t'ted to its retill CurTe. 

(2) Deliveries of seconial'7 anergy in the United States are 

discontinued. 

(3) Coam1tted rim theraal and miscellaneous resources not 

dieplaced b;r surplus t1.rm bJ"d,ro reeourcea are in operation or other 

replacement energy has been secured tram sources otber than those 

cOllllllitted. 

(0) 1Ihen the ooodit1ono at: (b) aboTO are .. et, am it 10 nece.sary 

to draf't addi ticmal. at01"age to produce optimum generation as detem1ned 

by' the Crt tical. Period System Regulation study, the whole of the Canadian 

s tor&&e and reservoir stor&&e in the United States system will be drat'ted 

proportionately between its Operating Rule CurTe or Energy Ccntent Curve, 

respectivel;r, and its Crt tical Rule Curve. The proportionate draft wi.ll 

be made, it necessary, tirst to the tiret year Critical. Rule Curve, then 

between the .t:1rst and. second ;rear Critical Year Rule Curve, the second 

and tb1.rd year Critical. Rule CurTe, etc. Whm it i8 nece88a.r,y to operate 

the whole of the Qmadian storage and the United Statee reservoir starage 

below their lowest Critical. Rule Curves, each lIhall be operated proportion­

ately between its lowest Critical. Rule Cur .... and its normal minimum con­

tent, except that Il1ca Reservoir w1ll continue to be operated in accord­

anoe nth (e) bel.ow, 80 _ to optimize generation at site as "ell as down­

stream in the United States. 
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(d) Eacb project w1l1 be operated on or below the storage content 

derined by ita ~ood Control Storage Re.ervat1on Curve, unles8 such 

content is be.low that indicated by the Variable Re:t111 Curve. 

(e) _ica project w1l.l be operated to the :tollowing Ilontbl,. criteria 

.. qual1Ued in (1) to (4) below: 

Mica Project Operating Criteria 

Target Average lIinimum Maxim ... 
Target End-o:t-Penod Outfiow Outn"" Outfiow 

lIonth StoN0 Content (DlPD) (ClIS) (CPS) (CPS) 

Jul;r 9990.2 10,000 
~t 1-15 9990.2 10,000 
.lU8\1ot 16-n 9990.2 10,000 
Septeaber 9990.2 10,000 34,000 
October 15,000 10,000 34,000 
.onaber 18,000 10,000 34,000 
Dec_ber 28,000 15,000 34,000 
Jonuo.r,r 29,000 15,000 34,000 
Pebrur;r 29,000 10,000 34,000 
llarcb 15,000 10,000 34,000 
.lpril 1-15 15,000 10,000 
.lpril 16-30 15,000 10,000 
1107 10,000 10,000 
June 10,000 10,000 3.,000 

(1) Il1ca aontb.l.y outnon will b. increased in the months :trom. 

Ootober to June it' required. to aToid ''f101atiCll o:t the Plood Control Star'age 

Rea8rTat1on CarTe. 

(2) nca 8Onthl,. aTera,;8 OU'\tl.OWB w1l.l. be 1ncreaae4 in the 1D000the 

:rro. Jul,. to Jlarch and the month o:t Jtm. 1:t the Arrow relerroir 8tar'ase in 

the prertoua month il within the :t0110w1.ng 11:a1te: 
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Arrow Reservoir 
End-ot-lilonth Mica Outflow 

Month Storage Content (KSPD) in Next Month (CPS) 

July o - 1000 34,000 
1001 - 2100 20,000 

August o - 1000 30,000 
1001 - 2100 20,000 

September o - 2000 20,000 

October o - 1700 23 ,000 

November o - 1500 31,000 

December o - 1000 32,000 

JanU&r7 o - 1000 32,000 

PebruaI7 o - 1000 17,000 

!larch 

April 

IIq 0 -500 24,000 

June o - 1000 34,000 
1001 - 2100 20,000 

It the above table indicates the Mica outtlow in August should be 

increaaed, the h1gb.er outflow applies in the tiret halt 0017, and the 

eecOld halt ot J.ugu.st will be exarlned uaiD8 the August 15 Arrow content 

and the same criteria as tor the first half. 

January, Pebl'U&I'7, March, or June i8 required as apec1!1ed in (2) above, 

Ilic. outflow will be reduced to minilWm value8 to maintain the reservoir 

above the follOWing storage ccotent: 
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January 7900.0 KSPD 

Pebruary 7560.6 KS7D 

llarch 6994.6 KSPD 

April 6779.0 KSFD 

lIay 7298.2 KSPD 

June 8656.9 KSI'D 

In this s ituation, the water remaining in Arrow will be surt1clent 

to aeet power draft requirements in the United States . 

(4) Storage releases trom Mica in exce •• of 7 mil110n acre­

teet lI83 be mad. at the discretion of the Canadian Section of the 

Operating ea.m1ttee, and theae additional s torage releaaea will be re­

tained in the Arrow reservoir, subject to nood oontrol criteria at 

Arrow. '!'he total combined ator&&e draft from ll1ca and Arrow will not 

exceed 14.1 million acre-teet. 

The operating rules set forth above are designed to produce optimum 

Beneration in Canada and in the United States, .. required by Annex A of 

the Tre_v in the situation where )(1oa dead storage baa been tUled. It 

this does not occur BGlle aod1f'lcatlon of the rules J1JIJ.1' be necasaary to 

enwre adequate and complete dra!t1ng at Canad1&n Treaty' storage in Mlca 

re •• rvoir to .eat United State a power requireaenta. In that event, Buch 

.. od1Uod rule. w1ll b. included in the 1978-79 Detailed Operating Plan. 

Ifhe I'llt1 ties haTe agreed that each year a Deta:1.1ed Operating Plan 

wU1 be prepared. tor the 1D:ted1atel]' ElUcoeedi.J:!B operating year. Such 
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Detailed Operating Plens are made under authority of Article XIV 2.(k) 

of the Columbia River Treaty which states: 

n • • • the powers and the duties at the entities include: 

(k) preparation and implementation ot detailed operating 

plans tbat -.r produce results more advantageoua to both 

oountriea thm those that would ariee trom operation under 

the plana ret erred to in Annexes A and B." 

'lbe Deta1le<l Operating Plan for 1978-79 will reflect the latest 

aY&11able load, resource, lind other pertinent data to the extent the 

Entities agreed these data ahou.1.d be included in the plan. Beginning 

on 1 Janua.ry 1978 the Assured Operating Plan oontained herein will be 

reviewed lind the data and criteria updated, as agreed by the Entities, 

to torm the basis tor a Detailed Operatina: Plan tor the 19~79 Oper­

ating Year. Pa1ling agreement on updating the A.asured Operating Plan, 

the Detailed Operating Plan "Ul include all data and oriteria given 

in thia beured Operating Plan. Actual operation during the 1978-79 

Operating Year shall be guided b)' the Detailed Operating Plan. 

The operating rule. to be used in implellentation ot the Detailed 

Operating Plan. are generally the same u the operating rules described 

in this doc~nt. 

1'he values used in the study to detine tbe various rule CUM'es "ere 

JD.ontb-end "fIllues only. In actual day-to-day operatim it i& neces8B.I7 

to operate in such a aanner during the cours. ot each month that tbese 

aonth-end values can be observed in accordance with the operating rulee. 

Because at the norul. variation ot power load and etream.n.ow during any 
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month, atraight line 1nterpolation between the month-end points s hould 

not be assumed. 

Dur1n8 the storage drawdown sea80n, Canadian storage should not be 

drafted below ita month-end point at 8ll1' tiJD.e during the month unless 

it can be can8ervatiTely demonstrated that sufficient inflow is avail-

able, in excesa of the min1JD.ua outnow required to serTe ppwer demand, 

to refill the reserToir to ita end-of .. onth Talue aa required. During 

the storage eT&ouation and ref11l season, operation will be cansistent 

with the :nood Control Operating Plan. When refill of Canadian storage 

i8 being guided by Plood Control Refill CurTe~, such curves will be 

caaputed on • dq-by-d~ basis using the residual Tolume-of-1n;rl.ow fore-

casU deplete4. by the volume required for minimI.E outfiow .from each da;y 

through the end of the refill season. 
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COLUMBIA RIVER TREATY 

AGREEMENT 

on 

DETERMINATION OF DOWNSTREAM POWER BENEFITS 

RESULTING FROM CANADIAN STORAGE 

FOR OPERATING YEAR 1978-79 

The Columbia River Treaty between Canada and the United 

States requires that the downstream power benefits resulting from 

operating plans agreed to by the Entities will be determined in 

advance by the Entities . The determination of down stream power 

benefits for the operating year 1978-79 is covered in the attached 

report, dated September 1973, and is agreed to by the United States 

Entity and the Canadian Entity. 

\oJ • ~ .k'~ .. ~ 
W. D. emiedy 0: 

~~Q~ 
DO~Piu odel 

Chairman 
Canadian EntHy 

Chainnan 
United States Entity 

September 28, 1973 
Date of A9reement 



DETERMINATION OF OOWNSTREAM roWER BENEFITS RESULTING FROM CANADIAN STORAGE 
FOR OmlATING YEAR 1978-79 

September 1973 

I. Introduction. 

The Treaty between Canada and the United Statea of America and related 
documents relating to the cooperative development of the water resources 
of the Columbia River Basin requires that downstream power benefits from 
Canadian storage be determined in advance by the two entities. The pur­
pose of this report 1s to set out the results of downstream power benet1 t 
computaticns for the sixth succeeding year, 1978-79, and for the storages 
for which the Assured Operating Plan was developed. 

The procedures followed in the benet! t studies are those provided in 
Annex A, Paragraph 7, in Annex B of the Treaty; in Articles VIII, lX, 
and X of the Protocol; and in the document, "Procedures for the Determina­
tion of Downstream Power Bene!l ts Resulting from Canadian Storage," dated 
September 9, 1968. . 

The Canadian Entitlement Bene!i ta were computed as follows: 

Step I 

Step II 

- based on the total U.S. planned hydro and thermal system 
~th 15i mat of Canadian storage operated for optimum 
generation in both countries (79-41 study). 

- based on the U.S. base hydro and thermal system with 
1st mat of Canadian storage operated for optimum gen­
eration in both countriee (79-42 etudy). 

Step III - baaed on the U.S. base hydro and thermal system operated 
for optimum genemUm in U.S. (79-l} study). 

In addition to the detemination of downstream power benefits for the 
operating year 1978-79, separate dete:rm1retions were carried out in 
accord811ce with the document, IIOperat1n8 Plans with Mica Generation," 
dated 15 November 19U, which was agreed by the Entities to implement the 
provisions ot Annex A, paragraph 7, relating to the limit of year-to-year 
change in the operation ot Canadian storage in operating plans designed 
to achieve optimum generation at-ai te in Canada 8lld downstream in Canada 
and the United States of America. 

II. Results at Study. 

(a) The Canadian Entitlement. which i8 one-half the total computed down­
stream power beneti ts, was computed to be: 

Dependable Capacity = 1,454.5 mw 

Average Annual Energy .. 683.5 mw 



(b) One-half of the minimum permitted downstream power benefits comput ed 
in accordance with paragraph 4- at the document date d 15 November 1971 
de termined for 15 maf of Canadian storage operated for optimum eenera­
tiro in the United States: 

Dependable Capacity -= 1,430 . 5 mw 

Average Annual Energy c 661.5 row 

Whenever one-half the downstream power benefits equal. or exceed the 
above established minimum, they are within perm! tted range. There­
fore, s ince one-half the established 1978-79 downstream power benefits 
exceed this, they fall within the s pecified nmge . 

III. Ef fect on Canadian Entitlement 

The Canadian Entitlement to downstream power benefits was sold in the 
United States of America under the Canadian Entitlement Purchase Agreement 
dated 1 3 August 1964. By definition, the Canadian Entitlement f or 1978-79 
which was sold was that which would have been computed if the 1978-79 
Assured Operating Plan had been designed to achieve optimum generation 
downstream in the United States alone. The Canadian Entitlement determined 
for the condi tims above would have been: 

Dependable Capacity _ t of 2,909 mw or 1,454.5 mw 

Average Annual Energy • i of 1,366 mw or 683 . 0 mw 

Since the 1978-79 Assured Operating Plan was in fact designed to achieve 
optimum generation at-site in C8llalia and downstream in the United States of 
America, Section 7 of the Agreement requires that "any reduc tion in the 
Canadian Fhtitlement resulting from action taken pursuant to paragraph 7 
of Annex A of the Treaty shall be determined in accordance with subsection 
(3) of Section 6 ot this Agreement." The Canadian Entitlement of down­
stream power benefits under the 1978-79 Assured Operating Plan was 
detennined as: 

Dependable Capacity _ i of 2,909 mw or 1,454.5 mw 

Average Annual Energy _ i of 1, 367 mw or 683 . 5 mw 

The compar~ovn indicates no significant differences between the two measure­
ments and therefore there is no reduction of the Canadian Entitlement. 

IV. Computation of Entitlement. 

The follOwing Table s and Charts are attached and summarize the study: 

Table 1. COOlPutation of Canadian Entitlement 

The essential elements used in the computation of the 
Canadian Entitlement as provided in Paragraph 2 and 3 
of Annex B are shown in this table. 

2 



Tabl e 2. 

Table 3. 

Summary of Power Regulations for the Computation of 
Canadian Entitlement to Downstream Benefits 

This table summarizes the Step If II. and III regulations 
by projects. 

Determination of Load Shape for Steps II and lIlt 
Canadian Entitlement Computation 

The load shape for Steps II and III carry the same ratio 
between each month and the annual average as does the 
Pacific Northwest area load. The Northwest area firm 
loads on this table were based on the current f orecast 
data. The Grand Coulee pumping load i s also i ncluded 
in this es timate. 

The fire load for Steps II and III is computed a s 
1'0110\"'8 : 

(5) 

Estimate ~~e hydro nominal prime power for the 
critical period; 

Add the thermal from Step I less reserve and 
minimum thermal generation; 

Multiply (2) by the ratio of the area annual 
average firm load 1D the area critical period 
firal load to obtain the annual. average firm load 
for Steps II and III (the ratios used in this 
study were 0.98674 and 0.95652, respectively); 

Pro rate the average annual Step II or III load 
dete:nnined in (3) by months in the ratio that 
each monthly area load bears to the annual. 
average area load; and 

Subtract the the:nnal in each malth to obtain 
the mOll thly firm hydro load. The average annual 
hydro load for Steps II and III also becomes the 
firm energy considered usable according to Annex 
B, Paragraph 3(a). 

Chart 1 a: 2. Secondary ]hersy Duratioo Curve. Steps II ani III 

These charts are duratial curves of the secmdary 
energy for Steps II and III. The secondary energy is 
the capability each month which exceeds the firm hydro 
loads shown in Table 3. The usable secondary energy 
shown in average megawatts for each step is computed 
in accordance with Annex B, Paragraphs 3(b) and 3(e). 
The lIother usable secondary" was computed on the basis 
ot 40;( of the remainder after thermal replaeemento 
The thermal replacement was 11mt ted to the existing 



and scheduled th~al energy capability after allowance 
~or reserve and minimum thermal generation, except when 
an energy surplus oondition occurs, then the thermal 
replacement MUst not exceed the total of the thermal 
energy capabU1 t;y and the estimated seoondary load. 

Thermal Energy Capab1l1 ty - mw 

Les s 5% Reserve - mw 

5, 549 

277 

Less Minimum Themal Generation 1.335 

Thermal Replacement - mw 3, 937 

The following tabulat1cn shOWB the ordinat e values 
for usable seoondary energy: 

Step II Step III 

Thermal Replacement 3,937 3,937 

Other 2.487 

Total - mw 5,425 6,424 

4 



TABLE 1 

COMPUTATION OF CANADIAN ENTITLEMENT 

Generation Figures are in Average Megawatts; Load Factors, in Percent 

Determination of Dependable Capacity Credited to Canadian Storage 

Crt tical Period Average Rate of Generation with Canadian Storage, Step II 
Crt tical Period Average Rate of Generation without Canadian Storage, Step III. 

Gain Due to Canadian Storage • • • • • • • • • • 

Estimat ed Average Critical 

Dependable Capac1t,y Gain!( 
Period Load Factor -- Percent 

. . . . . • • • 

Canadian Share of Dependable Capacity • 

• • 

!I Dependable capac! ty gain credited to Canadian storage equals gain in crt tical 
period average rate of generation divided by the estimated average critical 
period load factor. 

9, 041 
7.036 
2,005 

68 . 916 

2, 909 

1,454.5 
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July 
Aug. 1-15 
Aug. 16-31 
Sept. 1-15 
Sept. 16-30 

October 
November 
December 
Januazy 
Pebruazy -Apr. 1-15 
Apr. 16-}O 
IIq 
Jun. 

Critical Period Avg. 
Annual Average 

January Peak 

Step I Crt tical Period 

llE'J'EBMIIIATION OF WAD SlW'E POR STEP II JJIl) III 
1978-79 CANADIAN ENTITLFlmIT COJm)TATIONS 

Pacific Northwest Area Load St. II 
Load Total 'lbermal II;rdro 

hctor Pina P1na P1na 

~ Avs:. ~ ~1I Loed ~ 

23;799 * 16,490 69.29 11,684 3,937 7,747 
24 ,286 * 16,642 68.53 11,792 3,937 7,855 
24,209 * 16,545 68.34 11,723 3,937 7,186 
24,401 * 16,401 67.21 11,621 3,937 7,684 
24,355 * 16,365 67.19 11,596 3,937 7,659 

26,047 * 17,246 66.21. 12,220 3,937 8,283 
26,787 * 18,600 69.44 13,180 3,937 9,243 
29,430 * 20,065 68.25 14,232 3,937 10,295 
29,607 * 2O,m 70.16 14,718 3,937 10,781 
27,613 * 19,760 71.56 14,001 3,937 10,064 

26,490 * 18,728 70.70 13,270 3,937 9,333 
25,182 * 11,8(>3 70.70 12,615 3,937 8,678 
25,191 * 17,863 70.91 12,657 3,937 8,720 
25 ,533 * 17,294 67.73 12,254 3,937 8,317 
25 ,327 * 17,178 67.83 12,172 3,937 8,235 

18,158 68.916 12,978 3,937 9,041 
18,073 12,806 3,937 8,869 

29,607 * 

Aug. 16, 1928 - Critical Period Sept. 1943 -

Ste III 
Total 'lbezmal Hydro 
P1na l'1no P1na 

~1I Loed ~ 

9,577 3,937 5,640 
9,665 3,937 5,728 I 

9,609 3,937 5,672 , 

9,525 3,937 5,588 
9,504 3,937 5,567 

10,016 3,937 6,079 
10,802 3,937 6,865 
11,664 3,937 7,727 
12,063 3,937 8,126 
11,476 3,937 7,539 

10,876 3,937 6, 939 
10,339 3,937 6,402 
10,374 3,937 6,437 
10,044 3,937 6,107 

9,976 3,937 6,039 

10,973 3,937 7,036 
10,496 3,937 6,559 

Crt tical Period Sept. 16, 
Peb. 29, 1932 Apr. 1945 1936 - Apr. 15, 1937 

42-1/2 lIontbB 20 Months 7 Months 

Y Total firm load o~ Step II and Step III systems, computed for each system to have an average energy load 
equivalent to the average energy capability within the critical period and to bear a cmstant ratio, month 
by month, to the PaCific North"eat Area Load. 

* :Pigu.res 80 marked are peak megawatts. All. other figures are monthly or aem1-monthly energy in average 
megawatts. 

~ 
~ 
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