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COLUMBIA RIVER TREATY 
I~DROELECTRIC OPERATING PLAN 

Assured Operating Plan for 
Operating Year 1979-80 

INTRODUCTION 

The Treaty between Canada and the United States of America relating 

to the cooperative development of the water resources of the Columbia 

River Basin requires that each year an Assured Operating Plan be agreed 

by the Entities for the operation of the Columbia River Treaty Storage 

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

the Entities information for the sixth succeeding year for planning 

the power systems in their respective countries which are dependent on 

or coordinated with the operation of the Canadian storage projects. The 

data assumed for this Assured Operating Plan will undergo review by the 

Entities immediately prior to the 1979-80 operating year and such data 

may be revised to reflect data and criteria current at that time. Should 

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

Plan will form the basis for the Detailed Operating Plan for 1979-80. 

This Assured Operating Plan was prepared in accordance with the 

Principles and Procedures for the Preparation and Use of Hydroelectric 

1/ Operating Plans for Canadian Treaty Storage-. It is based on criteria 

2/ contained in Annex A and Annex B of the Columbia River Treaty- • Article 

VII of the Protocol11 • and Section B.l. of the Terms of Sal~/. The 

other operating criteria reflected in this plan 1s the Columbia River 

Treaty Flood Control Operating PI~/. 



The Assured Operating Plan consists of: 

(8) 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 Flood Control Storage Reserva-

tion Curves. 

<b) Operating Rules which apecif1cally designate criteria for opera-

tion of the Canadian Treaty Projects in accordance with the principles 

contained in the above references. 

A 3D-year System Regulation Stud~/ was utilized to develop and test 

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

constraint8 such as maximum and m1nimua project elevations and discharges. 

SYSTEH REGULATION STUDIES 

In accordance with Annex A, Paragraph 7. of the Treaty, the Columbia 

River Operating Committee conducted system regulation studies reflecting 

Canadian storage operation for optimum generation in both Canada and the 

United States . Downstream power benefits were computed with the Canadian 

storage operation based on the operating rules specified herein. There 

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

System Regulation Studies for the Assured Operating Plan were based on 

1979-80 estimated loads and resources in British Columbia and in the United 

States Pacific Northwest System. Historical flows for the period July 1928 

71 through June 1958. modified to estimated 1979-80 conditions- • were used. 

The Critical Rule Curve for these studies was determined from Bonneville 

Power Administration Study 80-41. The study indicated a 42-~ month 
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critical period for the United States system resulting from the low flows 

during the period f r om 16 August 1928 through February 1932. It was assumed 

that all reservoirs. both in the United States and Canada . were full a t 

the beginning of the critical period . 

In the s tudies, individu~l project flood control criteria were 

followed. Although only 7.0 million a~re-feet of storage content at ~(ica 

is 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 par~meters . Flood Control and Variable 

Refill Criteria are based on historical inflow volumes. 

DETERMINATION OF OPTIMUM GENERATION 
IN CANADA AND THE UNITED STATES 

In order to determine whether optimum generation in both Canada and 

the United States was achieved in the system regulation studies. the 

followin g three quantities were computed for both the Canadian and United 

States systems: 

(a) firm energy capability 

(b) dependable capacity 

(c) average annual usable secondary energy. 

In the studies for the 1979-80 Assured Operating Plan the Canadian storage 

operation was modified to achieve a combined sum of the three quantities 

that was greater than the combined sum achieved under an operation of 

Canadian storage for optimum generation in the United States alone. 

The following table shows the results from the studies adop t ed for 

the 1979-80 Assured Operating Plan and from studies des igned to achieve 

optimum generation in the United St a tes . 
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COIIPARISOJI OP STUDr RESULTS 

Optimum OptilND. 
Generation Generation 
in Canada in the 
a:o.d the U.S. U.S. ~ Q.!!!!. 

1. l"1.rIIl Energy 
CapabUity 

(A ... 1111) 

O.S. S1'8tem 12, '92 12,'95 
Canada (llica) 882 an 
~o~ (A ... 0) 1',274 n,266 a 

2. Dependable 
Capacity 
(0) 

U.S. 51St_ 28,59' 28,909 
Canada (1110.) 1.512 1.2;ll 

~~ (0) '0,165 }O,140 

,. AT.rage Amtual 
Usable SecODdar,r 
Energr (A ... 0) 

U.S. 578teal 2,721 2,741 
Cmada , * 
To~ (A ... ) 2,724 2,741 17 

* Gain in u_ble energy produced at Il1ca 1n the 8t\ldJ' tor opt1aua 
generat1C1l in Canada and the U.S. 
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The Columbia River Treaty Operating Cocmittee agreed that for the 

1979~ Assured Operating Plan the three quantities would be assigned 

the following relative values: 

firm energy (Av. MW): dependable capacity (MW): average 
annual usable secoodary energy (Av. 0) were related in the 
ratio 3:1: 2. 

The three quantities were added after weighting on this basis 

and there was a net gain to the combined Canadian and United States 

systems with the study designed tor optimum generation in Canada and 

the United States. 

OPERATING RUlE CURVES 

The operation of Canadian storage during the 1979~ Operating 

Year Shall be guided by an Operating Rule Curve tor the whole of 

Canadian atorage, and by l"looo Control Storage Reservation Curv-es 

for the individual projects. The Operating Rule Curve is derived 

trom the various curves described below. These curves are first 

determined for the individual Canadian storages and then sunmed to 

obtain the values for the whole of U8able Canadian storage given by 

the composite tables included in this Plan. This is in accordance 

with the provision of Article VII( 2 ) ot the Protocol .. 

(a) Critical Rule Curve. The Critical Rule Curve indicates 

the end-ot-month storage content ot Canadian storage during the 

critical period. It is designed to protect the ability of the 
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United States system to serve firm load and to protect the ~irm level 

of Mica generation with the occurrence o~ flows no worse than those 

during the most adverse histor1cal streamflow period. A. tabulation of 

the Compos1 te Critical Rule Curve ~or the whole o~ Canad1an storage 18 

included as Table 1. 

(b) Re~Ul Curve. The Re~111 CuIYe is a guide to operation of 

Canadian storage which de~1nes the normal 11m! t of storage dra~t tor 

secondary energy in order to provide a higb proba.bili ty' o~ re~1l1ing 

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

secondary loads at the riBk of ~a1l1ng to refill storages and thereby 

jeopardizing the firm load oarrying capabUi ty of the system or the 

Mica generating plant during subsequent years. The end of the ref1ll 

period is considered to be 31 July. 

The Refill Curve 1s , in turn, defined by two curTes as discussed 

below. In each c88e, adjustment should be made tor water required 

tor refill of upstream reservoirs when applicable. 

(1) Assured Refill Curve. The Assured Refill CUI"Te indicates 

the end-ot-montb storage content required to assure refill of Canadian 

storage based on the 19}o-3l water year, the system's second lowest 

historical volume of 1ntlow for the period Januar;y through Jul.y as 

_aaured at The Dalles, Oregon. The tabulation or the oomposi te Assured 

RefUl Curve for the whole of Canadian storage is included as Table 2. 

The CUI"V"e was baaed on higher nows than the m1n1mum. d1scharge 

requirements for the per10d January through July. The schedule of out­

~lows 18 the same a8 the Power Discharge Requirements used in computing 

the Variable Retill CurTe discussed in (2) below when The Dalles volume 

runoff i8 1es8 than 80 a1l110n acre-feet. 
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(2) Variable Refill Curve. The Variable Refill Curve gives 

end-of- month storage contents for the period January through July 

required to refill Canadian storage based on historical inflow volume 

and specified Power Discharge Requirements during the refill period. In 

the system regulation studies the Power Discharge Requirement was made a 

function of the natural January - July runoff volume at The Dalles, Oregon. 

In those years when this volume was lower than 80 million acre- feet, the 

discharge used was that required to meet firm loads while refilling. In 

years when the runoff volume at The Dalles exceeded 95 million acre-feet 

the Power Discharge Requirement was the project minimum outflow. For 

intermediate volumes the Power Discharge Requirement was interpolated 

linearly between the values shown below. The following are the January 

through July Power Discharge Requirements used in computing the Variable 

Refill Curves: 

Power Discharse Reguirements in cfs 
For JanuaEl through JulI Volume at The Dalles 

80 HAF 90 MAF 95 HAF 

Jan Apr Jan Apr 
Feb Hay Feb Hay All 

Project Har Jun Jul Har Jun J ul Periods 

Hica 3,000 11.600 14.600 3,000 6,300 8.300 3,000 

Arrow 5,000 24.200 41.000 5,000 13,200 16.000 5,000 

Duncan 100 1,700 1,700 100 900 900 lOO 

Composite Variable Refill Curves for the whole of Canadian storage 

for the 30 years of historical record are recorded as Table 3. These 

illustrate the probable range of these curves based on historical 

conditions. In the actual operation in 1979- 80, the Power Discharge 

Requirements will be based on tha forecast of unregulated runoff at The 

Dalles. 

7 



(c) Flood Control Storage Reservation Curve . The Flood Control 

8/ Storage Reservation Curves- give end-of-month storage content to which 

each individual Canadian storage project shall be evacuated for flood 

control and other requirements during the Storage Evacuation Period. 

During the Flood Control Refill Period the flood control curves used in 

the studies were developed from daily system regulation studies. They 

reflect the use of historical inflow volumes. Flood control curves for 

the thirty-year study period are shown on Tables 4, 5 and 6. Tables 5 

and 6 reflect an assumed transfer of 2 million acre-feet of storage space 

from Arr ow to Hica. In actual operation, the Flood Control Storage 

Reservation Curves will be based on the Flood Control Operating Plan, 

using the latest forecast of runoff available at that time. 

(d) Definition of Operating Rule Curve. Prior to 1 January, the 

Operating Rule Curve is defined by the Critical Rule Curve or the Assured 

Refill Curve, whichever is higher . The Critical Rule Curve for the first 

year of the critical period is used in the foregoing determination. Be-

ginning 1 January, the Operating Rule Curve is defined by first determin-

ing the higher of the Critical Rule Curve and the Assured Refill Curve; 

the Operating Rule Curve is the lower of the ahove- determined value or 

the Variable Refill Curve . Also, in all periods the Operating Rule Curve 

meets all requirements for flood control operation (except as noted in 

paragraph (d) of the Operating Rules). Composite Operating Rule Curves 

for the whole of Canadian storage for all 30 years of historical record 

are included as Table 7 to illustrate the probable future range of these 

curves based on historical conditions. 
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OPERATING RULES 

The (ullowlnG r ules, used in the Syste m Reg ulation Study , will apply 

to the operation of Canadian storage in the 1979-~O Operating Year . 

(a) The \.j'hole of the Canadian storage may be drafted to its Oper­

ating Rule Curve as required t o produce optimum generation in Canada and 

the United St ates in accordance with Annex A, Paragraph 7, of the 

Treaty, s ubj ect t o project physical characteristics , operating constraints, 

and the criteria for the ~tica project listed in (e) below. 

(b) The whole of the Canadian storage will not be drafted below 

its Operating Rule Curve unless: 

(1) Reservoir storage in the United States system has been 

drafted to its refill curve. 

(2) Deliveries of secondary energy in the United States are 

discontinued. 

(3) Committed firm thermal and miscellaneous resources not 

displaced by surplus firm hydro resources are in operation or other 

replacement energy has been secured from sources other than those 

conunitted. 

(c) When the conditions of (b) above are met, and it is necessary 

to draft additional storage to produce optimum generation as determined 

by the Critical Period System Regulation study, the whole of the Canadian 

storage and reservoir storage in the United States system will be drafted 

proportionately between its Operating Rule Curve or Energy Content Curve, 

r espectively, and its Critical Rule Curve. The proportionate draft will 

be made, if necessary, first to the first yea r Critical Rule Curve, then 
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between the firs t and second year Critical Year Rule Curve. the second 

and third year Crit ical Rule Curve. etc . lfuen it i s necessary to operate 

the whole of til e Canadian storage and the United States reservoir storage 

below their lowes t Cr itical Rule Curves. each shall be operated proportion-

ately between its lo\.,.est Critical Rule Curve and its normal minimum content. 

except that Hica Reservoir will continue to be operated in accordance 

with (e) below . so as to optimize generation at site as well as downstream 

in t he United States. 

(d) Each project will be operated on or below the storage content 

defined by its Flood Cont rol Storage Reservation Curve. unless such 

content i s below that indicated by the Variable Refill Curve . . 

(e) ~lica projec t will be operated t o the fol l ow1ng monthly crite ria 

as qualified in (1) to (4) below: 

Mica Project Operating Cri teria 

Target Average Minimum Maximum 
Target End-of-Period Outflow Outflow Outflow 

Mon th Storage Content (KSFD) (CFS) (CFS) (CFS) 

July 9990.2 N/A 10,000 NfA 
August 1-15 9990.2 NfA 10,000 NfA 
August 16-31 9990.2 NfA 10,000 NfA 
September 9990.2 NfA 10,000 NfA 
October NfA 15,000 10, 000 34.000 
November NfA 18,000 10,000 34 .000 
December NfA 28.000 15,000 34,000 
January NfA 29,000 15.000 34,000 
February NfA 29,000 10 ,000 34,000 
l-larch NfA 15, 000 10.000 34,000 
April 1-15 NfA 15,000 10.000 34,000 
April 16-30 NfA 15,000 10,000 34,000 
May NfA 10.000 10,000 34,000 
June NfA 10,000 10.000 34.000 

(N/A - not app licable) 
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(1) Mica monthly outflows will be increased in the months from 

October to June if required to avoid violation of the Plood Control Storage 

Reservation Curve. 

(2) Mica monthly average outflows vill be increased in the months 

from July to March and the month of June if the Arrow reservoir storage in 

the previous month is vi thin the following l1a1ts: 

Arrow Reservoir 
End-of-Month Mica Outflow 

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

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

August 0- 1000 30,000 
1001 - 2100 20,000 

Septemer 0- 2000 20,000 

October o - 1700 23,000 

Nove1lber o - 300 34,000 
301 - 1500 31,000 

Deee.ber 0- 1000 32,000 

January 0- 1000 32,000 

February o - 1000 17,000 

Karch 

April 

May 0- 500 24,000 

June o - 1000 34,000 
1001 - 2100 20,000 
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If the above table iodicates the Hica outflow in August should be 

increased. the higher outflow applies in the first half only, and the 

second half of August will be examined using the Auguet 15 Arrow content 

and the same criteria .. for the first half. 

(3) Unless an adjustment to the Hica target outflows during 

January, February. March, or June is required as specified in (2) above, 

Mica outflow vill be reduced to aintau. values to .. intain the reservoir 

above the following storage content: 

January 7900. 0 !(sFD 

February 7560. 8 !(SFD 

March 6994.6 !(sFD 

April 6779.0 !(SFD 

Kay 7298.2 UFD 

Jim. 8656.9 UFD 

In this situation, the water reaainiDg in Arrow vill be sufficient 

to .eet power draft require.ents in tbe United States . 

(4) Storage releases fro. Mica in exce8. of 7 aillion acre­

feet aay be .. de at the discretion of the Canadian Section of the 

Operating eo..ittee, and theae additional storage releases vill be retained 

in the Arrow reservoir, subject to flood control criteria at Arrow. 

The total ca.bined storage draft fro. Hica and Arrow vill not exceed 

14 . 1 aillion acre-feet. 

The operating rules set forth above are designed to produce optiaua 

generation in Canada and in the United Statea, aa required by Annex A of 

the Treaty in the aituation where Mica dead storage has been filled. If 
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this doea not occur some sodifieation of the rulea may be necessary to 

ensure adequate and complete drafting of Canadian Treaty storage in Mica 

reservoir to meet United States power require.ents. In that event, such 

modified rules will be included in the 1979-80 Detailed Operating Plan. 

IMPLElIENTATION 

The Entities have agreed that each year a Detailed Operating Plan 

will be prepared for the immediately succeeding operating year. Such 

Detailed Operating Plans are .. de under authority of Article XIV 2 . (k) 

of the Columbia River Treaty which atatea: 

" . • the powers and the duties of the entities include : 

(k) preparation and i.plementation of detailed operating 

plana that .. y produce result. .are advantageous to both 

countries than thoae that would arise fro. operation under 

the plans referred to in AnneJ:ea A and B." 

The Detailed Operating Plan for 1979-80 will reflect the latest 

available load, resource, and other pertinent data to the extent the 

Entities agreed these data should be included in the plant. Beginning 

on 1 January 1979 the Assured Operating Plan contained herein will be 

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

to fora the basis for a Detailed Operating Plan for the 1979-80 Opera~ing 

Year. Failing agreement on updating the Assured Operating Plan, the 

Detailed Operating Plan will include all data and criteria given in 

this Assured Operating Plan. Actual operation during the 1979-80 

Operating Year shall be guided by the Detailed Operating Plan . 
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The operating rules to be used in implementation of the Detailed 

Operating Plan are generally the same as the operating rules described 

in this document . 

The values used in the study to define the various rule curves were 

month-end value8 only. In actual day-to-day operation it i8 nece8sary 

to operate in such a manner during the course of each month that these 

month-end values can be observed in accordance with the operating rules. 

Because of the normal variation of power load and strea.£low during any 

month, straight line interpolation between the month-end points should 

not be assumed . 

During the storage drawdovn season, Canadian storage should not be 

drafted below its .onth-end point at any ti~ during the .anth unless 

it can be conservatively de.onstrated that sufficient inflow is available, 

in excess of the a1n~ outflow required to serve power d~d, to 

refill the reservoir to its end-of-.anth value a. required. During 

the storage evacuation and refill season. operation vill be conaiatent 

with the Flood Control Operating Plan. When refill of Canadian storage 

5/ i8 being guided by Flood Control Refill Curver- • 8uch curves vill be 

co~uted on a day-by-day basis using the residual volu.e-of-inflow fore-

casta depleted by the voluae required for ainiawa outflow fro. each day 

through the end of the refill season. 
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OCT 
7'15 . t .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

T.UILI< • 
FLOOD CONTPOl STO~' GE ~f.SE~VATIOt CUftVES 

OUNCA:i 

NO' 
7 ~ 5 . 8 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

I(~FD 
I cPCJ-80 OPE IUTIh(; "HAR 

DEC 
50r.. I .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

JAN 

39' . 2 
3 85 . l 
368. S 
272 .2 .. .. .. .. 
353 . 9 
272 .2 .. .. 
H I. I 
J0 2. 11 
3as . !! 
192.7 
361 . 5 
Z12.2 .. .. 
3"~ ' ] 
27 2 .2 .. .. .. .. .. .. .. .. 

'EO 
3r.]. ( 
281 • J 
Z108 . ( 
65.5 .. .. .. .. 

2 19. 8 
65.~ .. .. 

156.J 
121 .: 
126 . ( 
294 .10 
23 ".10 
65.5 .. .. 

211 8 . 7 
65.5 .. .. .. .. .. 
H . , 
65 . ': .. 

MA, 
3 (1 3 . 0 
za I .3 
zlta . ,J 
65.5 .. .. .. .. 

2 19.5 
65.5 .. .. 

156. J 
121 .,) 
116.0 
1910." 
13".10 
65.5 .. .. 

208.1 
65.5 .. .. .. .. .. 
26 .7 
65.5 .. 

,PO 
l l ... & 
lH. !J 
212.1 
108 . 9 
910,2 

127.0 
a 3 . 1 

" 9.5 
210 6. U 

83.7 
107." 
103., 
186. G 
15 S. 1 
,72 . 9 
J16.6 
236.9 
95 .8 

10 I .8 
65.5 

236 . 9 
81.0.7 

103 . 3 
67.5 
81t.1 
84 .2 
11': . 6 
16 .7 
Sq.1 
%.1 

HAY 
10 16.10 
" GO. a 
371. I 
2 a I .3 
I 9 I . 5 
H9 . e 
I a7 . Q 
351.9 
356.9 
211 .3 
Ja5.7 .. 
J " • C 
291.9 
2lta.~ 
101 0 ... 
3lt9.9 
3 22 . I 
3 I". I 
l CO ." 
Iolla .S 
I eft.. ~ 
2a5 .3 

92 .2 
23 ..... 
236.9 
I 5ft. . 7 
239.9 
J 76. I 
359.4 

JU' 
5611 . 6 
553.0 
SIo!: • 9 
I) 09 .5 
57J.2 
6 0 5 . 5 
.. 8&.0 
11l5. I 
53(' .9 
5102 . " 
n 5.a .. 
Ha .z 
"03. G 
&107 . 8 
55 7. 6 
0; 67 • 7 
6 .. 7. 3 
629 . '1 
7105 . a .. 
52 ~ oJ 
5 310 . 10 
255. 1 
522.8 
5" '1.5 
.. ., 15 . 5 
5 78.2 
655 .9 
n 5. e 

JUL 
1CS . 8 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 



1C: 28- 2 9 
1 92 9 -J(l 
19 3' - ) 1 
1931- 32 
19 32-3 3 
19!1-3" 
19J1o- 15 
19 H - 16 
'9H - .57 
19 37-38 
IO!- ) 9 
1 93 9 - " C 
19"0 - 10' 
11]"1-" 2 
, 9 "Z-"3 
19 ,.3- .... 
19 .... - .. 5 
I CJ It !: -" 6 
1 9"~-" 7 
1 ':I It 7- .. a 
1 C: " 8-Io CJ 
19 1o~ - 5 C 

195 0 - 5 1 
19 '3 1- 52 
19 52 - 53 
1953 - 510 
195 .. - 55 
1955 - 56 
195 E- 5 7 
19 !7 - 58 

JUL 
3'5 79 . 6 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

OC T 
]"53. & .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

TJ.l!LB , 

F L ~OD CONTRO L STC~ . GE ~ESE~v . T ID~ ~URVE S 
APO)! 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

I(! FO 
1979-81 O ~ ~~A T I NG vE' R 

DEC 
3e7'S . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

J 'N 
loU5 ... 
]il6~. 8 
31) 75.10 
2 Jt lo. E .. .. .. .. 
2998.] 
Z361o . 6 
2637 . 1) 
28109.6 
J 07;. &' 
Z J 6 ... 6 .. 
10 75 ... 
26 "1 . 8 
2J6/o . 6 .. .. .. .. .. .. .. .. .. .. .. .. 

FEE 
J OH.,. 
J ~ 1t7. 7 
30 75. /0 
171 9 . 2 .. .. .. .. 
29 2 7.7 
171 9.2 
22/03 . 6 
2E Io 5 . .. 
J IJH .&. 
171 9 . 2 .. 
3 DH ... 
2251. 6 
171 q . 2 .. .. .. .. .. .. .. .. .. 

857 . I 
17 1 g. 2 .. 

" .. 
10 75 ... 
l Ol l . I 
Je 7 5 . ,. 
I DO 8 . 3 .. .. .. .. 
2 8 5 0. 6 
1008 . ] 
18 t S . 1) 
2 " 21.'.0 
3 07 5 ... 
laOe. 3 .. 

311 75 . /0 
18 1 11 . '1 
I OC! 8.] .. .. .. .. .. .. .. .. .. 

, . 0 
1008.3 .. 

,P. 
3 111. 2 
JU7 1. 9 
] It 1. 2 
112f: . 8 
1l 3b6 
17&/0 . 8 
I JOS . ] 
137 3 .-'0 
29Q2 . 5 
1278. 1 
1983 . .. 
2536 . ( 
3 111 .2 
11 4 9. 5 
I 32 1 . 9 
J III. 2 
1908 . J 
12"2 . J 
I J60 . !I 
I I aJ . ] 
137 5.9 
III J.7 
I 10 I • I 
13"5. 1 
I 172 . 7 
Il l ... .. 
I (!9!!. '5 
2a Q .9 

I 2Z" . I 
I 19C . 9 

"AY 
32]5 . 3 
JU7 . : 
3ZJ5.!I 
2 ZZ .. . .. 
I 7& 1 .6 
2 J 27 . 2 
17 Z5 . 8 
2 1]" .7 
J08Z.5 
18 11. I 
2 7 35. I 
29':19.8 
3235 .11 
19),.. C 
1 "10 0 . .. 
3 2 ] 5 .8 
z .. n. O 
22: 1. 2 
Z lfoT. J 
2Z 16 . 8 
2 .. 9" . 6 
1113.7 
13 55 . 2 
1792 .3 
, .. 7&.2 
1628 . '; 
1 6!:3. 7 
1367. 3 
265 1 .10 
22102 . '5 

J U/\ 
35 79.6 .. .. .. 
30'3,. . £ 
3579 . 6 
3;j 3 .. . E 
35 79 . 6 .. 
3 1107 . 5 
35 79 . E .. .. .. 
2 389 . 3 
35 79 . 6 
33&8. " 
3579 . 6 .. .. .. 
2212 . S 
3J38.1 
10 13.9 .. 
1&'38 . Z 
32ZIo.1 
2763 . 10 
35 19 . 6 .. 

JUL 
351 9 . 6 .. .. .. .. .. .. .. .. 

•• .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 



19ze-Z9 
19ZCJ-JIl 
1930-11 
19l1-]Z 
193Z-13 
1933-JIt 
193'-- 35 
1935-3 6 
19U-37 
1937-1& 
I t;Je-39 
I 939-It C 
19it!:-ItI 
r qlll-It2 
r'illtZ-'-3 
19.3-Itlt 
19""-.. 5 
19"~-H 
I qltE-1t7 
I q,.,-Io 5 
lc.:lte-109 
11)"9-50 
195t-5 1 
1951- 52 
1HZ-5 1 
1953- 5/0 
I'BIo-55 
1955-56 
11I5E-57 
1957-5 & 

" .. 
" .. .. 
" 
" .. .. 
" .. .. 
" 
" 
" 
" .. .. .. .. .. .. .. .. .. .. .. .. .. 

AU G 
]529.2 .. .. .. .. .. 

" 
" .. .. .. .. 
" 
" .. .. .. .. .. .. 
" .. .. .. .. .. .. .. 
" .. 

5[P 
15ZCJ.Z .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

" .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

W!LIl 6 
Fl OO~ CCN T~OL STC~AGf ~£SE~VATIO~ CU~V£S 

MIC A 

NO' 
l1oZ8 .1t 

" 
" 
" .. 
" .. 
" .. .. .. .. .. 
" " 
" .. .. .. .. .. 
" .. .. .. 
" " 
" 
" 
" 

I(~ FO 

1979-8J OPERATI NG Y E~R 

DEC 
3102E.1t .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

" .. .. .. .. .. .. .. .. .. .. 
3rZ5 . 1] 
310 28 . ,. .. 

J AN 
J1006.7 
J376 .S 
;!102a.1t 
:!la~.7 .. .. .. .. 
]]51. Z 
] loa.7 
:!l ll.' 
lZ96.e 
31oZI.1o 
J 100.7 

" JIoZiIJ ,10 
32110. 6 
3. 131 . 1 

" .. .. .. .. .. .. .. 
" 2C 61 • I 

3 103 . 1 

" 

Fee 
Her.!] 
J~32.l 
3421.10 
zeU. 2 .. .. .. .. 
3253.7 
n oa. 2 
]1 11 .~ 

31710.3 
] 1, 21. " 
21CI.2 .. 
3428.10 
3021.~ 
7.808. 2 .. .. .. .. .. .. 

" .. .. 
1051.8 
2 8QI. (: .. 

"AR 
3365.3 
32112.7 
3102e . It 
241 (1 . 5 .. .. .. .. 
32011. 5 
ZIoaD . 5 
2106. 7 
lalt2.T 
llt2e . 1t 
2410.5 .. 
3102& . It 
2& II .] 
241tl, 5 .. .. .. .. .. .. .. .. .. 

lOll. q 
24U .; .. 

APR 
3Je ~ .5 
331l 5.9 
3431 . 9 
2571.1 .. .. .. .. 
lZl'I. J 
2 5 77.5 
zln .11 
HIl. I 
3437. 9 
2577.1 .. 
JIo37. 9 
laTI . 3 
25 77. 8 .. .. .. .. .. .. .. .. .. 

lor .9 
2577.8 .. 

HAY 
3lt12 . 2 
3353. 2 
34 57 . I 
2 781. 5 .. .. .. .. 
J3IJO .11 
2781.S 
30 13. 9 
1112.3 
3&057.1 
2781. 5 .. 
3'+57 .1 
] " 17. 5 
2711 . 5 .. .. 

" 
" .. 
" .. .. .. 

a e l .7 
2 711. 5 .. 

JU' 
Jlt69.7 
JloloO . C 
31092. 9 
31109 . 6 

" .. .. .. 
H I ~.2 
lIloll.6 
3267.5 
135J.Z 
H92.S 
l1109.e 

" l it 92 .9 
1269 . 6 
31'+9 . 6 

" " .. .. .. .. 
" .. .. 

2:!6J . e 
31"11.6 .. 

JUl 
3529 , 2 

" .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 



Flo CW 
YEU 

1924· 29 
19Z9 - 3C 
19J1j-11 
I Cj 1 1 - 32 
13]! -33 
I IJll-3Io 
19H-15 
1935-]6 
19lE - 17 
11J17-Je 
, ~!J8-19 
1919-1t ~ 

IJ ItC-1t1 
9101 -10 2 
91t2 - 103 
91t1-1t1t 
9 .... · 1t5 
1J .. ~ · 1t6 

IJ'E-It 7 
IJIo7 - 1t! 
~loe - 1t 9 
9Io<:l - 5( 
950 - 51 
9 5 1- 52 
952-53 
9~3-5 1o 
1)5 .. - 55 
9~~-56 
19~E - 5 7 

11)51- 5 8 

JUL 
18110 . 6 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

S~P 
76 13.7 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

OCT 
7311t . 1J .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

tABLE 7 
COLU"KIA ~rY€R TR r.A TY 

CO"PCSITE OPE~~TI~G RULE CURVES 
FO~ T~E WHOLE OF CANA DIA N S TO~AGE 

Et~D OF I"IONTH CONTENTS U KSF D 
1979-80 OPERA TING YEAR 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

DEC 
566C • .J .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

JA N 
HItI.1t 
3371., 
:3 71t1. 1o 

' , D .. .. 
1J 19.3 
991 ... 

l710 1.1t 
29 1 . 5 

35 9 9 . 1 
3 Il!g. 7 
:37 "1 ... 
2691.7 
1957 . .. 
]7101 .10 .. 

' , D .. .. 
1771.9 

11 .1t 
::I.1l 

JJ6. £ 
997 . 2 

T,' 
Z5Z . 4 

',D .. 
15ZIt . :; 

FE!? 
217:) . 9 
2!!25. I 
Z179 . Q 

" . t: .. .. 
5 77. e 
E5e . ! 

20 79.': 
90.1 

2119 . 9 
IQZ8.G 
2079. ': 
1 sa&. 6 
lit I 9.1t 
2H9 . 9 .. 

D, , .. .. 
I ~a I • ~ 

O. t .. 
13 1t . ~ 
EZ 5 ... 

" , a I .11 " , .. 
I 160:;.5 

" .. 2 17 &.8 .. .. 
D, J .. .. 

6110 . 9 
571t. Z 

Z17 8 . 8 
39.8 

2 161 .1 
2 157. Z 
2 17& .(1 
2 133 .1 
15I!O .(I 
2178.8 .. 

D,J .. .. 
I 3JQ.9 ,,' .. 

49. ;, 
600 .0 ,,' 

7 I .It 
C,' 

" I 165 .8 

>P. 
Ib93 . 9 .. .. 

r: . ~ .. .. 
91010 . 6 
692 . ~ 

1893 . 9 
296.1 

1861t . 9 
len . 1t 
1893 . 9 
185e.9 
179 3 . & 
181J3.9 .. .. .. 
181 5 . 9 " , 162.9 

371t . 3 
I .. I 3. I 

r , D 
21)5. 6 , . . , . .. 

171) 6 . 5 

"AY 
331t1 . 5 .. .. 
I ~ I e. s 
99C. I 

1321t.1 
2292 . 2 
2 .. 3~.7 
3310 1.5 
1985.9 
33.a . 1t 
33 10 . 6 
33 1t1. 5 
JJ1!7 .7 
3282 . 2 
33" 1 .5 .. 
I" 1 C • 7 
1717 . , 
I ln . 7 
32102 . I 
IHO. I 
I 6r. 1 .11 
2 155 . 9 
210:8.2 

691. I 
17lt5 . 9 
11035. 8 
13GIo.2 
3 11 'o . G 

JUN 
6212 . " .. .. 
" 81t 1.1t 
ItSDO .1 
510 19 . £ 
52 I u • 1 
59U . 3 
&232 . 10 
5Z32. I 
62 J Z..c. .. .. 
611 2! . I 
5132 . 2 
&212 .10 .. 
5~59.11 
5234 . C 
SIJIoJ.3 
6206 . I 
.. 10 68 . 7 
527t . C 
5" 73 . 11 
5396.3 
"1018.] 
106GC . C 
5136 . 7 
5£u9 . 7 
6Z1Z . it 

JUL 
781'0 . 6 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

" .. .. .. 
u 

" " .. .. 



COLUMBIA R IVER TREATY 

AGREEMENT 

on 

OETERMINATION OF OOWNSTREAM POfIER BENEFITS 

RESULTING FROf1 CANADIAN STORAGE 

FOR OPERATING YEAR 1979-80 

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 downstream power 

benefits for the oporating year 1979-80 is covered in the attached 

report, dated September 1974, and is agreed to by the United States 

Entity and the Canadian Entity . 

W. ~ 'K~n'e¥£ -;:;b< 
Chainnan 
Canadi an Ent i ty 

Cha i nnan 
United St ates Entity 

September 27, 1974 
Date of Agreement 



IlETEIiIIINATIQI OP OOnSTREAII rowER BDE1ITS RESULTING PROII CAliADUIi STORAGE 
!lOR OPERATIJIG lKAR 1979-80 

Sept_ber 1974 

I. Introduetion. 

!'be Treaty between Canada and the Un1 ted. State. ot AIlerica and related 
dOCUllenta relat1n« to the cooperative deTelopaent ot the water re80uroee 
ot the Coluabia River Baa1n re~re. that downstream power benet1 t. trom 
Canadian .'Wrage be deterained in ad.nno.e by the two enti Uee. 'the pur­
pOll. ot th1.8 report 1s to eet out the reeul. U ot downstrea power benet1 t 
oCliputaUcna tpr the sixth INce •• ding ,.ear, 1979-80, and tor the storages 
tor Wb10h the Assured Operat1n« P1an was deTeloped. 

The prooedure. toll owed in the bene:tlt etudiee are tho •• provided in 
Azmex A, Para&raph 7, in Aanex B of the !reat;ra in Article. 'III, lX, 
m4 X or the Protocol, and in "the docw.ent, -Prooedures for the Deter­
a1nation ot .Down.atreD Power Benetits ResultiDe: troa Canadian Storage," 
dated Sop_bar 9. 1968. 

Step I 

Step II 

- bued on the total U.S. pll1U1ed b,ydro ... d tberaJ. .,atell 
wi th 151 _t ot C ..... dian ._age operoted tor opt1Jllulll 
generotiCl1 in both countr1 .. (80-41 .tud,,). 

- baaed em tt. U.S. bu. b,rdro and ther.al '7st_ with 
15. II8t ot ClID&dian 8to""«O oparotod tor optima gen­
oration in both cauntr1.o (80-42 .tud.r). 

Step III - baaed on the U.S. base b1dro and. tber..l. 8781;-. operated 
tor optimum gonorat100 in U.S. (80-13 .tud,,). 

In add1t1on to the detent1nation of downstn .. po .... r benet! te tor the 
operating Jear 1979-80, .eparate determinations .ere carried out in 
accordance with the docu.ent f "Operating Plan.I with Mica Generat1OJ1," 
elated 15 .~bor 19n. wlnoh .... agreed b7 tho lIntitie. to illpl .... "'t the 
proT111cme at Annex At paragraph 7, relatiDg to tbe 11a1t rd year-to-y_r 
change in the operation ot Canad.lm storage in operating plana 'ee1ped 
to acbieTe opt1aua generatiCl1 at-a1 te in Canada and downstream in Canada 
and the t7D.ltttd Stat •• of _rioa. 

II. llewl. w of Studz. 

(a) '!he OaDadll11l Intlt1lDellt, which 11 one-halt the total ec.puted down­
atre. power benefUa, wae cc.pute4 to bel 

Dependable Capae1 V • 1.435.0 _ 



(b) One-halt of the downstream power benefits determined tor 15 maf 
of Canadian storage operated tor optimum generation in the United 
States was computed to be: 

Dependable Capacity = 1,410.0 mw 

Average Annual Energy 549.0 mw 

In accordance with paragraph 4 ot the document dated 15 November 
19n, the above figures represent the minimum permitted downstream 
power benefits for the 1979-80 operating year. The computed down­
stream power benefits exceed these .Bmounte. 

III. Effect on Canadian Entitlement. 

The Canadian Ellti tlement to downstream power benet! ts was sold 1n the 
United States ot America under the Canadian Entitlement Purchase Agree­
ment dated 13 August 1964. By definition, the Canadian Entitlement tor 
1979-60 which ~as Bold was that which would have been computed if the 
1979-80 Assured Operating Plan bad been designed to achieve optimum 
generation downstream in the United States alone. The Canadian Entitle­
ment determined for the conditions above would have been: 

Dependable Capacit,y _ i of 2,810 mw or 1,435.0 mw 

Average Annual Energy _ t of 1,116 mw or 558.0 mw 

Since the 1979-80 ASBU.red Operating Plan was in fact designed to achieve 
opt~ generation at-site in Canada and downstream in the United States 
of America, Section 7 ot the Agreement requires that "any reduction in 
the Canadian Entitlement resul t1ng from action taken pursuant to para­
graph 1 of Annex A of the Treaty shall be determined in accordance witn 
subsection (3) of Section 6 of this A&reement." The Canadian Entitlement 
of downstream power benefits under the 1979-60 Assured Operating Plan 
was determined as: 

Dependable Capacity _ t of 2,870 mw or 1,435.0 mw 

Average Annual. Energy _ i of 1,117 mw or 558.5 IDW 

The comparison indicates no significant differences between the two measure­
ments and therefore there i8 no reduction of the Canadian Entitlement. 

IV. Computation ot Entitlement. 

The toll owing Tables and Charts are attached and s\.1lllUl"1ze the study: 

Table 1. Computation of Canadian Entitlement 

The eB8ent1al elementa used in the cOMPltat1on or the 
Canadian Entitlement as provided in Paragraph 2 and 3 
of Annex B are shmm. in thi8 table. 

2 



Table 2. 

hble 3. 

Summary ot Power Regulations for the Computation ot 
Canadian Entitlement to Downstream Benefit. 

This table summarizes the Step I, lIt and III regulations 
by projects. 

DeteI'll.1naUoo of. Load Shape for Step' II and III. 
Canadian Entitlement Computation 

The load shape for Steps II and III carry the same ratio 
between each month and the annYBl aTe rage as d088 the 
Pacific Northwest area load. The Borthweat area tiI'll. 
loads on this table were baaed on the current torecast 
data. The Grand Coulee pumping load 1& aleo included 
in this estimate. 

The 

(1) 

( 2) 

(5 ) 

firm load ror Steps II and III 18 oomputed a8 follows: 

Estimate the hydro noainal prime power tor the 
critical per1od. 

Add the thermal fro. Step I lees reserve and 
1llin1JJlum thermal generation; 

Mul tlply (2) bl the ratio ot the area annual 
average lira load to the area cr1 tical. period 
f1..rm load to obtain the annual aT_rage tim load 
tor Steps II and III (the ratios W!ied in this 
study were 0.9872l and 0.95778, reepectiTely); 

Pro rate the QTerage annual Step II or III ·load 
determined in (3) by 1I000tba in the ratio that 
each moothly area load bears to the annual 
average area load I and 

Subtract the tbenul in each montb to obtain 
the mootbl.Y til'll hydro load. The average annual 
b7dro loads tor Steps II and III alao becomes the 
~ira energy considered usable according to Annex 
B, Paragraph }(a). 

Cbart 1 &: 2. Secondary Enerq Duration Curn. Stepa II and III 

These chart. are dura tian curna ot the aecondar,y 
energr tor Steps II and III. !be aecCIldary energy is 
the capabU1 ty each aon:th. whioh exceed the ~1nD hydro 
load. eho'ftl in Table 3. 'rhe usable seccndary energy 
shown. in aTerage megawatts tor each step is com.puted 
in aooordanoe with kmex B, Pangrapb8 }(b) and }(o). 
The "other usable second&.rTM was computed on the basis 
ot 4~ ot the remaind.er atter thermal. replaoemen t. 
'lbe tbermal. replacement waa l1aited to the exiating 



and 8ab.ed:uled thermal energy capabUity rlter allowance 
tor reeerTe and a1J11.:avm theraal generation, except when 
an energy surplus condition occurs; then the thermal 
replace.ent aue'\: not exceed. the total at the thermal 
energy required to auPPl1 tim plus th8 estimated 
eecCWldary load.. 

Theraal EberlY Capability - aw 7,773 

Lee. 5:' Ree.rYe - IIW }89 

Lee. 1I1.n1Jru.m Ifheraal. Generation 1.793 

Thermal Replace.ent - aw 5,591 

The tollO'lt'ing tabulat10D abon the ord.1..mte 'falue. 
tor usable eeoondar,r energy: 

'l'he1"l&Bl. Replac_ent 

Other 

Total - .. 

4 

Step II 

5,591 

1,370 

6,961 

Step III 

5,591 

2,312 

7,903 



TABLE 1 

COllFUV.nc. OP CAIUJ)IAlI 1!II!I1'LKIIBIIT 

Generation Pi«urea are in .A.Terag-e 1Ie«_ttaJ Load factors, 1D Percent 

Deterainatlon ot Dependable Capacity Cred1 ted to Canad.ian Starap 

Critical. Period. ATerage Rate ot Generation wiUl. Canadian Stora&e, Step II •• 
Critical Period j: .. erage Rate ot Generation without Canadian Storage, Step III 

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

latimated ATerage Crt tical Period Load Pactor _ Percent •• • • • • • 

Dependable Capacl t;r Cla1n J/ • • • • • • • • • • • • • • • • • • • • • • 

Canadian Sbare ot Dependable Capac! t7 • • • • • • • • 

Detel'll1natlC11 ot Inorease in .barye Annual V.able Energr 

Step II (nth Canad1lm Storage) 

• • • • 

Azmua1 1'11'111. lqdro inero. • • • • • • • • • • • • • • • • 

• • 

• • 

• • 

• • 
!he~ Replacement Inergr. • • • • • • • • • • • • • • • • • • • • • • • • 
Other Usable SecClIlc!a..r7 Energy • • • • • • • • • • • • • • • • • • • • • 

STet. AnnWll j,yerage Ueable Energy • • • • • • • • • • • • • • • • 

Step III (without Canadian StoNe) 

Annual "ira Hydro Energy. IO. ••••••• • .-. . . . . . . . . • • • 
!he~ Replacement Energy. • • • • • • • • • • • • • • • • • • • • • • • 
Other Oaable SecCZldary EDergy- • • •••••• • • • • • • • • • • 

STstea Jnn\al '&:Yer"a«e Ueable herD • • • • • • • • • • • • • • • • • • 

ATerage Annual Usable EDtrgy Ga1D. • • • • • • • • • • • • • • • • • • • • • 

Canad1an Share of .iTerage Annual. kergy Gain. • • • • • • • • • • • • 

11 Dependable capac1 tT ,ain cred1 tee! to Canad1lr:L etoraa'e equal.a gain in cr1 tical 
per10d aTerqe rate of gtElerat101l d1T1ded bl' the eat11l.ated aTerage crt t1cal 
period load factor. 

9,069 
7.055 
2,014 

70.185 

2,870 

8,881 
2,138 

204 
11, 223 

6,521 
2,978 

607 
10,106 

1,117 

558.5 
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VET_mATIOI 01 LOAD SJIJ.P& l'OR STEP II AI!D III 
1979-00 CAIIUUIi ElfTI"'.J!!V!!!' COIlPUTATIOIIS 

Pac1r1c Iorth ... t Area Load Ste II 
Load ~otal Thermal lfldro 

lector 1'1= l'1ra l'1rIl 
Pealt !!.h ;C ~!I Load ~ 

JW.l 2Ii,677 * 18,8'7 70.61 1',282 5,59~ 7,691 
Aug. 1-15 27,044 * 18,904 69.90 B,'29 5,591 7,7}8 
Aug. 16-'1 2Ii,966 * 18,807 69.74 B,260 5,591 7,669 
Sept. 1-15 27,'55 * 18,667 68.24 13,162 5,591 7,5n 
Sept. 16-30 27,310 * 18,629 68.21 13,135 5,591 7,544 

October 29,074 • 19,587 67.37 13,810 5,591 8,219 
IOT_ber 29,903 * 21,127 70.65 14,896 5,591 9,305 
Dec_ber 32,663 * 22,843 69.94 16,106 5,591 10,515 
JC1\ar1 32,787 * 23,528 n.76 16,589 5,591 10,998 
1ebruarT }(J,873 * 22,344 72.37 15,754 5,591 10,163 

Iarch 29,561 * 21,186 n.67 14,9}8 5,591 9,347 
Apr. 1-15 :::8,140 * 20,199 n.78 14,242 5,591 8,651 
Apr. 16-30 28,149 * 20,253 n.95 14,280 5,591 8,689 
~ 28,446 * 19,709 69.29 13,896 5,591 8,305 
JUIle 28,197 * 19,516 69.21 13,760 5,591 8,i69 

Crt tical Period ATg. 20,621 70.185 14,660 5,591 9,069 
Azm1&l ATOra&" 20,526 14,472 5,591 8,881 

Jazwar,r Pealt 32,787 * 

Step I Cr1tioal Period Aug. 16, 1928 - Crt tioal. Period Sept. 1943-
Peb. 29, 1932 Apr. 1945 

42-1/2 _""the 20 Konths 

Ste III 
Total 

_mal. 
II,ydro 

l'1rIIl l'1ra l'1ra 

~!I Load Load 

11,115 5,591 5,524 
11,155 5,591 5,564 
11,098 5,591 5,507 
11,015 5,591 5,424 
10,99' 5,591 5,402 

11,558 5,591 5,967 
12,467 5,591 6,876 
13,479 5,591 7,888 
13,883 5,591 8,"292 
B,185 5,591 7,594 

12,501 5,591 6,910 
11,919 5,591 6,328 
11,951 5,591 6,360 
11,630 5,591 6,039 
11,516 5,591 5,925 

12,646 5,591 7,055 
12,112 5,591 6,521 

Critical Period Sept. 16, 1936-
Apr. 15, 1937 

7 Manthe 

11 Total tira loacl ot Step II and Step III 818tss, C'OIlpu;tel t or eacb 8Jst-. to baTe 81 a ... trage energy load 
equi'ftl.ent to the .Ylnge marQ capability within the erit1cal period and to bear a cODstant ratio, month 
br month, to the Pacil1c Nortb:weet Area Load. 

* ~ •• 80 marked are peak megawatt.,. lil other figure. are lDalthl:7 or sem1...acnthly energy in aVlr&f:1 

_sawatta. 
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