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DETERMINATION OF DOWNSTREAM POWER BENEFITS RESULTING FROM CANADIAN STURAGE
FOR OPERATING YEARS 1969-70 THROUGH 1974-75
June 30, 1969

I. Introductionm.

The Treatv between Canada and the United States of America and related
documents relating to the cooperative development of the water resources
of the Columhia River Basin requires that downstream power benefits from
Canadian storage be determined in advance by the two entities. The
purpose of this report 1s to set out the results of downstream power
benefit computations for the vears and for the storages for which the
Assured Uperating Plans were developed. The initial six operating vears,
1969-70 through 1974-75, are covered in this report.

The porocedures followed in the benefit studies are those provided in
Annex B of the Treatv, in Articles VIII, 1X, and X of the Protocol and
in the document, "Procedures for the Determination of Downstream Power
Benefits Resulting from Canadian Storage," dated September 9, 1968,

11. Results of Studies.

The Canadian Entitlement, which is one-half the total computed downstream
power benefits for each of the six operating vears, 1969-70 through
1974=75 are summarized helow,

Canadian
Operating Computed Entitlement
Year Energy-mw  Capacitv-mw
1969=70 573 950
1970=71 564 972
1971-72 558 981
1972-73 524 981
1973-74 768 1,484
1974=75 708 1,431

I11. Computation of Entitlement,
The following Tables and Charts are attached and summarize the studies.

Table 1. Computation 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.



Tahle 2, Summary of Powver Repulations for the Computation of Canadian
Entitlement to Downstream Beneflts

This table summarizes the Step 1, 2 and 3 regulations by
projects.

Table 3. Determination of Load Shape for Steps 2 and 3, Canadian
Entitlement Computation

The load shape for Steps 2 and 3 carry the same ratio between
each month and the annual averagpe a8 does the Pacific North-
west area load, The Northwest area firm loads on this table
were based on the current forecast data. The Grand Coulee
pumping load is also included in this estimate.

The firm load for Steps 2 and 3 is computed as follows:

(1) Estimate the hydro nominal prime power for the
crirical period;

(2) Add the thermal from Step 1 less reserve;

{3) Muledply (2) by the ratic of the area annual average
firm load to the area critical period firm load to
obtain the amnual average firm load for Steps 2 or 3.

The ratio used in the studles were as follows:

Operatcing
Yaar Step 2 Step 3
1969=70 0,98302 0.97099
1970=71 0.98172 0.96979
1971=-72 0,98988 0.97901
1972-73 0.98387 0.97283
1973=74 0.99039 0.96914
1974=75 0.99116 0,97078

(4) Pro rate the average annual Stap 2 or 3 load determined
in (3) by months in the ratio that each monthly area
load bears to the annual averape area load; and

(5) Subtract the thermal in each month to obtain the
monthly firm hydro load., The average annual hydro
load for Steps 2 and 3 also becomes the firm energy
considered usable according to Annex B, Paragraph

3(a).




Chart 1 & 2.

Operacing
Year

1969-70
1970=71
1971-72
1972-73
1973-74
1974=-75

Secondary Energy Duration Curve, Steps 2 and 3

These charts are duratiem curves of the secondary energy

for Steps 2 and 3.

The secondary energy is the capabilicy

each month which exceeds the firm hydro loads shown in

Tﬂbla 3-

The usable secondary energy shown in average

megawatts for each step is computed in accordance with

Annex B, Paragraphs J (b) and 3 (c).

The "other usable

secondary” was computed on the basis of 4DX of the re-

mainder after thermal replacement.

The thermal replace-

ment was limited to the existing and scheduled thermal
energy capabillity after allowance for reserve, except

when an energy surplus condition occurs; then the themmal
replacement must not exceed the total of the thermal energy

capability and the estimated interruptible load.

During

operating vears 1969-70 through 1971=72, NPR was assumed

to be on dual purpose operation and not replaceable.

There-

fore, the HPR capability was also deducted to determine the
thermal replacement.

Thermal Energy
Capahility-mw

856
986
1,560
2,122
2,096
2,991

Less 5% Less Dual Tharmmal
Reserves-=mw Purpose NPR=-mw Replacement-m
43 511 302
49 b4l 296
78 661 B21
106 - 2,016
105 e 1,991
150 - 2,841

The followinp tabulation shows the ordinate values for usable secondary

enargy:

Thermal Replacement

Othar

Total - mw

Thermal Replacement

Ocher

Total = mw

1969-70 1970=-71 1971-72
Step 2 Step 3 Step 2 Step 3 Step 2 Step 3
302 302 296 296 B2l 821
1,119 1,463 1,152 1,494 1,173 1,516
1,421 1,765 1,448 1,790 1,994 2,337

1972-73 1973=T74 1074=75
Step 2 Step 3 Step 2 Step 3 Step 2 Step 3
2,016 2,016 1,991 1,991 2,841 2,841
1,279 1,531 1,221 1,859 1,390 2.%12
3,295 3,547 3,212 3,850 4,231 4,953
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Determinatlion of lLoad Shape for Steps 2 and 3
1970=71 Canadian Entitlement Computations

Paclfic Northwest Area Load Step 2 Step J
Load Factor Tntallf Thermal Hydro Totall/ Thermal Hydro
Peak Avg. Percent Firm Load Firm Load Firm Load| Firm load Firm load Fire Load
July 16,277+ 11,812 72.57 8,344 937 7,407 7,013 937 6,076
Aug, 1-15 16,637 11,956 71.86 A,446 937 7,509 7,098 937 6,161
Aug. 16-31 16,636% 11,955 71. 86 B,445 a37 7,508 7,098 937 6,161
Sept. 1-15 17,012% 11,887 69,87 8,397 937 7,660 7,057 937 6,120
Sepr., 16-30 16 ,A74% 11,822 n.ne 8,351 937 7,414 7,019 937 6,082
October 17 ,471% 12,284 70.31 8,678 937 7,741 7,291 937 6,356
November 18,692% 12 964 69. 36 9,158 937 8,221 7,697 937 6,760
December 19, ,463% 13,678 0.28 9,662 937 B,725 8,120 937 7,183
January 19,975% 14,122 70,70 9,976 937 9,039 8,384 937 7,447
Fehruary 19,222% 13,708 71.31 9,683 937 B, 746 8,139 937 7,202
March 18,530% 13,236 71.43 9,349 937 8,412 7,858 037 6,021
Apr, 1-15 18,000% 12,706 70.59 8,976 937 8,039 7044 937 6,607
Apr, 16-=30 17,995% 12,706 70,61 8,976 937 8,039 T o0l 937 f,607
May 17,021% 12,496 73.42 8,827 937 7,890 7,419 937 h,482
June 17,479% 12,592 12.04 8,895 937 7,958 T,476 937 6,539
Crit. Period Avg, 13,017 70.573 9,195 937 8,258 7,823 937 fi 886
Annual Average 12,779 9,027 937 f,090 7,587 937 6,650
January Peak 19,975%*
HEttp 1 Critical Period Aug, 16, 1936 - Critical Period Aup.16, 1936~ Critlcal Period Sept.l6, 1936-
Apr, 15, 1937 Apr.15, 1937 Apr. 15, 1937
8 Months 8 Months 7 Months

1/ Total firm load of Step 2 and Step ] systems, computed for each system to have an average energy load equiv-
alent to the average energy capabllity within the critical period and to bear a constant ratio, monch by
month, to the Pacific Northwest Area Load.

& Figures so marked are peak megawacts.

megawatts.

All other fipures are monthly or semi-monthly energy in average
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Determinacion of Load Shape for Steps 2 and 3
1973-74 Canadian Entitlement Computatioms

Pacific Northwest Area Load Step 2 Step 3
Load Factor Totall  Themmal Hydro Totall/  Thermal Hydro
Peak Avg, Parcent Firm Load Firm Load Firm Load | Firm Load Firm Load Firm Load

July 19,416*% 14,073 72.48 10,093 1,991 R,102 7,985 1,991 5,992
Aug. 1-15 19,740*% 14,158 7l.72 10,154 1,991 B,163 B,033 1,991 6,040
Aug, 16-31 19,741% 14,160 71.73 10,155 1,991 B, 164 8,034 1,991 6,041
Sept. 1-15 20,282% 14,375 70, AR 1n, 309 1,991 8,318 R,155 1,991 6,162
Sept. 16-30 - 20,235*% 14,327 70.80 10,275 1,991 R,284 R,129 1,991 6,135
October 20,969% 14,683 70.02 10,530 1,991 8,539 8,330 1,991 6,337
November 22 ,459% 15,531 69.15 11,138 1,991 9,147 8,811 1,991 6,818
December 231,308% 16,278 69.84 11,674 1,991 9,683 9,235 1,991 7,242
January 23,5B4* 16,725 710.92 11,994 1,991 10,003 9,489 1,991 7,496
February 22,623* 16,185 T1.54 11,608 1,991 9,617 9,183 1,991 7,190
Mareh 21,826% 15,646 71.69 11,221 1,991 9,230 8,877 1,991 6,884
Apr. 1-15 21,085* 15,081 71.52 10,B15 1,991 8,824 8,556 1,991 6,563
Apr, 16-30 21,086% 15,083 71.53 10,816 1,991 8,825 8,557 1,991 6,564
May 20,889 14,832 71.00 10,637 1,991 8,646 B,415 1,991 6,422
June 20,436% 14,838 72.61 10,641 1,991 8,650 R,418 1,991 6,425

Crit., Period Avg. 15,241 71.014 11,002 1,991 9,011 8,894 1,991 6,903

Annual Averape 15,193 10,896 1,991 B,205 8,620 1,991 6,629

January Peak 23 ,584%

Step 1 Critical Period Auwg. 16, 1928 - Critical Period Sept. 1943 - Critical Period Sepr.l6, 1936-|

Feb. 29, 1932 Apr. 1945 Apr., 15, 1937
42-1/2 Months 20 Months 7 Months

lf Total firm load of Step 2 and Step 3 systems, computed for each system to have an averagpe energy load equiv-
alent to the averspe energy capabllity within the critical period and to bear a constant ratio, month by
month, to the Paclfic Northwest Area Load.

¥ Fipgures so marked are peak megawatts. All other figures are monthly or seml-monthly energy in average
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In reply refer to:
AD

Mr. Wendell E. Johnsen
Chairman, United States Section
Permcnent Engineering Board

cfo Office, Chief of Enpineers
Building T-7, Room 1308
Washingten, D.C, 20315

Dear Mr. Johnson:

As reported 2o the Board in May 1969. the United Stetes and
Canadian Entiries Bave now coumpleted Lhe report "Determinavion of
Doanstream Power Benefits Resulting from Canadisn Storage for
Operating Years 1969=70 threugh 1974-75," dated June 30, 1969,
- and coples of tids report are enclosed. Also enelosed are copies
,. : of the agresment signed by the Entities on this report.

It is interesting to note that the values of the capacily and
cnergy for there 6 years are within 2 percant of the values
determined in 1964, This assumes a present worth at 4-1/2 perceat

ictereat.
Sincerely,
(SED) H. R, RICHMOND
H- E. Riﬂhﬂﬂﬂd
Chairoon
United States Entity
Enclosures

Diviniun Engineer, Corps of Eazineers
Horgan D, Dubrow, Washingtom, D.C.

wf 'ﬂ Kmady n‘ u. a?&rﬂ
G. H. Termald, Jr., Cof E
‘B, Goldhammer - P

' - FR

1 RO
Secretary, H.S Entity - AD

iHiropitzeriva 9-25-59




