& PN

COLUMBIA RIVER N~
TREATY BRITISH Wl COLUMBIA S
HYDROELECTRIC

OPERATING PLAN

B DUNCA

R

ASSURED ARROW £
OPERATING PLAN FOR a.., |
OPERATING YEAR 1976-77 N

) CANADA
UNITED STATES

OREGON

COLUMBIA RIVER TREATY OPERATING COMMITTEE  / JANUARY 1972
—

/



COLUMBIA RIVER TREATY

AGREEMENT
on

HYDROELECTRIC OPERATING PLAN FOR CANADTAN STORAGE

OPERATING YEAR 1976-77

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 Canadian storages will be operated in
accordance with the attached "Columbia River Treaty Operating Plan,
Assurcd Operating Plan for Operating Year 1976-77," dated

January 1972,

s
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COLUMBIA RIVER TEREATY
HYDROELECTRIC OPERATING PLAN

Assured Operating Plan for
Operating Year 1976-77
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
0% coordinated with the operation of the Canadian storage projects. The
data assumed for this Assured Operating Plan will underge review by the
Entities immediately prior to the 1976-77 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 1976-77.

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

contained in Annex A and Annex B of the Columbia River Treatyzf,
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Article VII of the Prﬂtocnl“f, and Bection B.l. of the Terms of Saler .

Other necessary operating criteria reflected in this plan are the Program

for the Initial Filling of Hicaéf and the draft, Columbia River Treaty

Flood Control Operating Planéf-



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 Flood Control Storage
Reservation Curves.

(b) Operating Rules, which specifically designate criteria for
operation of the Canadian Treaty Projects in accordance with the
principles contained in the above references.

& 30-year System Regulation Studylf was utilized to develop and test
the operating rules and rule curves. It contains the agreed-upon
operating constraints such as maximum and minimum project elevations
and dischérges.

SYSTEM REGULATION STUDIES

System Regulation Studies for the Assured Operating Plan were based
on 1976-77 estimated loads and resources in British Columbia and in the
United States Pacific Northwest System. Historical flows for the period
July 1928 through June 1958, modified to estimated 1976-77 cunditiunsﬁj,
were used. This plan is the first to reflect the installation of
generators at Mica project; therefore, in accordance with Annex A,
Paragraph 7 of the Treaty, the System Regulation Studies reflect
Canadian storage operation for optimum generation in both Canada and
the United States. The Critical Rule Curve for these studies was deter-
mined from Bonneville Power Administration Study 77-41. The study
indicated a 42-1/2 month eritical period resulting from the low flows
during the period from 16 August 1928 through February 1932. It was
asgsumed that all reservoirs, both in the United States and Canada, were

full at the beginning of the critical period.
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In the studies Mica and Arrow storages were operated for power
purposes, as 1f they were a single reservoir: however, individual
project flood control criteria were followed. Althaugﬁ only 7.0 million
acre-feet of storage contents at Mica is committed for power operationm
purpeses under the Treaty, the study is based on a full storage content
of 20 million acre-feet to test compatibility with flond control
parameters. Flood Control and Variable Refill Criteria are based on

9/

simulated forecasts ; i.e., forecasts that would have been made at each

date with the information then awvailable.

OPERATING RULE CURVES

The operation of Canadian storage during the 1976-77 Operating Year
shall be guided by an Operating Rule Curve for the whole of Canadian
storage, and by Flood Control Storage Reservation Curves for the indivi-
dual projects. The Operating Rule Curve is derived from the various curves
described below. These curves are first determined for the individual
Canadian storages and then summed to obtain the wvalues for the
whole of usable Canadian storage given by the composite tables included
in this Flan. This is in accordance with the provision of Article VII(2)
of the Protocol.

(a) Critical Bule Curve. The Critical Bule Curve indicates the

end-of-month storage content of Canadian storage during the critical
period. It is designed to protect the ability of the United States
system to serve firm load and to protect the firm level of Mica gener-
ation with the occurrence of flows no worse than those during the most
adverse historical streamflow periocd. A tabulation of the Composite
Critical Rule Curve for the whole of Canadian storage is included as

Table 1.



(b) Refill Curve. The Refill Curve is a guide to operation of
Canadian storage which defines the normal limit of storage draft for
secondary energy in order to provide a high probability of refilling
the storage. In general, the Uperating Plan does not permlt serving
secondary leoads at the risk of refilling storages and thereby jeopard-
zing the firm load carrying capability of the system or the Mica
generating plant during subsequent years. The end of the refill pericd
is considered to be 31 July.

The Refill Curve is, in turn, defined by two curves as discussed
below. In each case, adjustment should be made for water required for
refill nf_upstream reservoirs when applicable.

(1) Assured Refill Curve. The Assured Refill Curve indicates the

end-of-month storage content required to assure refill of Canadian
storage based on the second-lowest historical volume of inflew for the
whole or remaining portion of the refill period. A tabulation of the
composite Assured Refill Curve for the whole of Canadian storage is
included as Table 2.

{(2) Variable Refill Curve. The Variable Refill Curve glves

end-of-month storage contents for the period January through July
required to refill Canadian storage based on forecast inflow volume
and specified Power Discharge Requirements during the re=fill period.
In the system regulation studies the Power Discharge Reguirement
was made a function of the natural January-July runoff volume at
The Dalles, Oregon. In those years when this volume was lower than
90 milllon acre-feet, the discharge used was that required to meet

flrm loads while refilling, in accordance with the requirements of
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Principles and Procedures. 1In years when the runoff volume at The Dalles
exceeded 90 million acre-feet the Power Discharge Requirement was the
project minimum outflow. The following are the Power Discharge Require-

ments vsed in computing the Variable Refill Curves:

Power Discharge Fower Discharge
Requirement, c.f.s., Requirement, c.f.s.,
for Jan-July Volume at for Jan-July Volume at
Project The Dalles less Than 90 m.a.f. The Dalles Exceeding 90 m.a.f,
d
Arrow 30,200 o 5,000
Duncan 1,000 100
Mica 21,000 3,000

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
cnnditinn;. In the actual operation in 1976-77, the Variable Refill
Curve for each project will be based on the at-site inflow forecast
reduced by upstream storage refill requirements and volume release
determined from the Power Discharge Requirements given above.

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

Storage Reservation l:::.lr*'.reslg’Ir glve 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 simulated runoff forecasts. Flood control
curves for the thirty-vear 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 Arrow to Mica. In actual operdtion, the Flood Control
Storage Reservation Curves will be based on the Flood Control Operating
Plan, using the latest forecast of runoff availahle at that time,

5



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

Operating Rule Curve is defined by the Critiecal 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.
Beginning 1 January, the Operating Rule Curve is defined by first deter-
mining the higher of the Critical Rule Curve and the Assured Refill Curve;
the Operating Rule Curve is the lower of the above-determined value or
the Variable Refill Curve. Also, in all periods the Operating Rule Curve
meets all requirements for flood control operation. 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.

OPERATING RULES

The follewing rules, used in the System Regulation Study, will apply
to the operation of Canadian storage in the 1976-77 Operating Year.

(2} The whole of the Canadian storage may be drafted to its
Operating Rule Curve as required to produce optimum generation in
Canada and the United States in accordance with Annex A, Paragraph 7
of the Treaty, subject to project physical characteristics and oper-
ating constraints.

{(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 dis-
placed by surplus firm hydre resources are in operation or other
replacement energy has been secured from sources other than those
committed.

(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,
respectively, and its Critical Rule Curve. The proportionate draft will
be made, if necessary, first to the first year Critical Rule Curve,
then between the first and second year Critical Rule Curve, the second
and third year Critical Rule Curve, etc. When it is necessary to
operate the whole of the Canadian storage and the United States reser—
voir storage below their lowest Critical Rule Curves, each shall be
operated proportionately between its lowest Critical Rule Curve and its
normal mipimum content. However, Mica Reservoir will continue to be
operated in coordination with Arrow, so as to optimize generation at
site as well as downstream in the ﬁnited States.

(d) Each project will be operated on or below the storage content
defined by its Flood Control Storage Reservation Curve, unless such
content is below that indicated by the Variable Refill Curve.

(e) Mica project will be operated to the following monthly average

outflows except as gqualified in (1)} te (6) below:



Fa-—-T7

July 8,000 cfs minimum

August 20,000 cfs, or inflow if reservoir is full
September 10,000 cfs, or inflow if reservoir is full
October-November 15,000 cfs

December-February 21,000 cfs

March B,000 cfs minimum

April-June B,000 cfs - 15,000 cfs

(1) March and July monthly average outflows will be adjusted to allow
the Mica reservoir to reach stipulated rule curve elevations subject to
the 8,000 cfs minimum release.

(2) Mica monthly average outflows will be increased in the months
from Dctuhér to June if required to aveid violation of the Flood Contrel
Storage Reservation Curve.

(3) If the end~of-month storage content at the Arrow project is:

—-- below 500 KSFD in any month from October through January, then
the Mica monthly average outflow in the following month will be increased
by 5,000 cfs over that specified in (e) above.

-— below 100 ESFD in any month from October through January, then
the Mica monthly average outflow in the following month will be increased
by 10,000 cfs over that specified in (e) above.

(4) Mica monthly average outflows will be increased in the months
of April through June from 8,000 c¢fs to the extent the additional gener-
ation is usable in the B.C. Hydro Integrated System up Lo a maximum
cutflow of 15,000 cfs.

(5) Storage releases from Mica in excess of 7 million acre-feet will
be made at the discretion of the Canadian Section of the Operating Committee.
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(6) Mica monthly average outflows will be inereased during the
months of July through September in abnormally low streamflow years in

order to maintain the Arrow Reservoir above the following storage contents:

31 July 1,000 KSFD
31 August 1,000 KSFD
30 September 900 ESFD

The operating rules set forth above are designed to produce optimum
generation in Canada and in the United States, as required by Anmex A
of the Treaty, when gross Mica storage content on 31 July 1976 is

15 million acre-feet or more. If the storage content filled by

31 July 1976 is less than 15 million acre-feet, some modification of
the rules may be necessary to ensure adequate and complete drafting of
Canadian storage in Mica Reservoir to meet United States power require—
ments. In that event, such modified operating rules will be included
in the 1976-77 Detailed Operating Plan.

IMPLEMENTATION

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 made under the authority of Article XIV 2. (k)
of the Columbia River Treaty which states " . . . the powers and the
duties of the Entities include:

(k} preparation and implementation of detailed operating plans
that may produce results more advantageous to both countries than those
that would arise from cperation under the plans referred to in Annexes

A and B."



The Detailed Operating Plan for 1976-77 will reflect the latest
available load, resource and other pertinent data to the extent the
Entities agreed these data should be included in the plan. Beginning
on 1 January 1976 the Assured Operating Plan contained herein will be
reviewed and the data and criteris updated, as agreed by the Entities,
to form the basis for a Detailed Operating Plan for the 1976-77 Opera-
ting 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 1976-77
Operating Year shall be guided by the Detailed Operating Plan.

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 values only. In actual day-to-day operation it is necessary
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 streamflow during any
month, straight line interpolation between the month-end points should
not be assumed.

During the storage drawdown season, Canadian storage should not be
drafted below its month-end point at any time during the month unless
it can be conservatively demonstrated that sufficient inflow is avail-
able, in excess of the minimum cutflow required to serve power demand,
to refill the reservoir to its end-of-month value as required. During
the storage evacuation and refill season, operation will be consistent

10



with the Flood Control Operating Plan. When refill of Canadian storage
is being guided by Variable Refill Curves, such curves will be computed
on a day-by-day basis using the residual volume-of-inflow forecasts

depleted by the volume required for minimum outflow from each day

through the end of the refill season.

11
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COLUMEBIA RIVER TEEATY

AGEEEMENT
on

DETERMINATION OF DOWNSTREAM POWER BENEFITS

RESULTING FROM CAWADIAN STORAGE

FOR OPERATING YEAR 1976-77

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 operating year 1976-77 is covered in the attached
report, dated January 31, 1972, and is agreed to by the United States

Entity and the Canadian Entity.

[ty W f5f ji)f{ sx:-&aa/;

Ray G/Williston H, R. Richmend
Chairman Chairman
Canadian Entity United States Entity

/%A,WJ{/KV}/ e

(Date signed) (Date signed)
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DETERMINATION OF DOWNSTREAM POWER BENEFITS RESULTING FRQM CANADIAN STORAGE

I.

IT.

FOR OFERATING YEAR 1976-77
January 31, 1972

Introduction.

The Treaty between Cenada and the United States 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
purpose of this report is to set out the results of downstreasm power
benefit computations for the sixth succeeding year, 1976-77, and for the
storages for which the Assured Operating Flan was developed.

The procedures followed in the benefit studies are those provided in
Annex A, Paragraph 7; in Annex B of the Treaty; in Articles VIII, IX,
and X of the Protocol; and in the document, "Procedures for the
Determination of Downstream Power Benefits Resulting from Canadien
Storage," dated September 9, 1968.

The Cenadian Entitlement Benefits were computed as follows:

Step I — based on the total U.S. planned hydro and thermal system
with 15-1/2 maf of Canadian storage operated for optimum
generation in both countries (77-41 study).

Step II -— based on the U.S. base hydro and thermal system with 15-1/2
mat of Canadian storage operated for optimum generation in
both eountries (77-42 study).

Step III'—— based on the U.S. base hydro end thermal system operated
for optimum generation in U.8. (77-13 study).

Hesults of Study.

The Canadian Entitlement, which is one-half the total computed down-
stream power benefits, was computed to be:

Dependable Capacity 1,424 mw

Average Annusl Energy 725 mw



1II.

Computation of Entitlement.

The following Tables and Charts are attached and summarize the study.

Table 1,

Table 2,

Table 3.

Computation of Canadian Entitlement

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

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

This table summarizes the Step I, II, and III regula-
tions by projecis.

Determination of Load Shape for Steps II and III,
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
forecast data. The Grand Coulee pumping load is also
included in this estimate.

The firm load for Steps II and III is computed as
follows:

[1} Estimate the hydro nominal prime power for the
eritical period;

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

(3) Multiply (2) by the ratio of the area asnnual
average fim load to the area critical peried
Tirm load to obtain the amnual average firm load
Tor Steps II and IIT (the ratios used in this
study were 0.98808 and 0.96110, respectively);

(4) Pro rate the average anmmual Step IT or III load
determined in (3) by months in the ratio that
each monthly area load bears to the annual
average area load; and

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



Chart 1 & 2.

Secondary Energy Duration Curve, Steps IT and IIT

These charts are duration curves of the secondary
energy for Steps II and III. The secondary energy is
the capability each month which exceeds the firm hydro
loads shovm in Table 3. The usable secondary energy
shown in average megawatis for each step is computed
in accordance with Annex B, Paragraphs 3 (b) and 3 (c).
The "other usable secondary" was computed on the basis
of 40% of the remainder after thermal replacement.

The thermal replacement was limited to the existing
and scheduled thermal energy capability after allowance
for reserve, except when an energy surplus condition
occurs; then the thermsl replacement must not exceed
the total of the thermal eriergy capability and the
estimated interruptible load.

Thermal Energy Capability - mw 3,812
Less 5% Reserve — mw 191
Less Minimum Thermal Generation 1,621
Thermal Replacement - mw 2,000

The following tabulation shows the ordinate values
for usable secondary energy:

Step II Step IIT

Thermal Replacement 2,000 2,000
Other 1,440 2,189
Total - mw 3,440 4,189



TAELE 1

COMFUTATION OF CANADIAN ENTITLEMENT

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

Determination of Dependable Capacity Credited to Canadian Storage

Critical Period Average Hate of Generation with Canadian Storage, Step II . .

Critical Period Average Rate of Generation without Canadian Storage, Step

Gain Due to Canadian Storage ...

Sstimated Average Critical Period Load Factor —- Percent . . . O

Dependable Capacity Gain T v wowmow o owE e N e

Canadian Share of Dependable Capacity v « o o o o o . P e e e s s

Determination of Inerease in Average Annual Usable Energy

Step II (with Cansdian Storagze)

muﬂ F:I._I‘m H}"dl‘ﬂ El'lErE}F- e LR TS SRRl THE BEY TSR CH TR ST R T e T a =
Thermal Haplacmmt EIIE!I'g:f -, ST NS IIEL ST St KB B I CH TR R GO O S RN
DthEI' U3EblE S’Eﬂﬂﬂdﬂl‘}r E:['IE'I'EY SRR R el e m B BN RS @ R e e e

Systm Armual PL"I"EI"EEE Usable ﬂ'l,erg:r LA T S O R R S O

Step ITT (without Canadisn Storage)

Annual Firm I‘Iydm Eﬂel"g}'. R e T R~ T S A= P
ThEImE-l RE‘PlaCEmEII.t Energ}" R B odie s 8 8 & 8e 8 & & &8 & = =
Other Usable SECU‘nd&W Energ]r L L L B R R A TR R Ty A L R

sﬁtammllﬂlA‘?ErﬂgEUEﬁhlEmergy- L R T L T BT T T S,

AveragEhmlmlUSableEhﬂerg}"G&in..;.....-.--.----a-

Canadian Share of Average Annual ERETEY. BEITY o wyerscmielieie e 5 5is

I1I

70.019
2,848

1,424

8,821
1,077
517

10,415

6,610
1,418

937

8,965

1,450

125

1/ Dependable capacity gain credited to Canadian storage equals gain in critical

period average rate of generation divided by the estimated average critical

pericd load factor.
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Address reply tor

UNITED STATES ENTITY
COLUNBIA RIVER TREATY

THE CHAIRMAN P.O. Box 3621
Portland, Orepon 97208 MEMBER:
CHAIRMAN, fivision Eagincer,
Adminrarraror, - Nartk Pacific Divisin
Hemnevelle Power Adeinisteution Fﬂbmar}r 15-" 19?2 Eurp-:.urlr;.;;gi.:llrrf:_! ¢
Department of The Interior Neperimeat af the Armyv
Femorandum
To: Bernard Goldhammer and Gordon H. Fernald, Coordinators

Columbia River Treaty

From: H. M. MeIntyre, Chairman

Columbia River Treaty Opsrating Committees

Subject: Downstream Power Benefits for 1976-77 Operabting Year

Intra?uctinn

Power generation at Mica is scheduled for 1975-77 and the
1976-77 Assured Operating Plan has been designed in accordance
with Annex A, paragraph 7, to achieve optimum power generation
at-site in Canada and downstream in the United States of Ameriea.
This change in opsration of Canadian storage from that featured
in the 1975-76 AOP is rccognized in Annex A, paragraph 7, and
is subject to eertain limits set out in that paragraph. On

16 November 1371, the Entities spreed that the provisions of’
Annzx A, parapgraph 7, would be observed for 1976-77 and all
ensuing operating years by following the procedure set out in
the document, "Operating Plans with Mica Generation," dated

15 Hovember 1971.

The Operating Committee was instructed accordingly and this
document sets out the results of the studies carried out by the
Commitiee to insure that the changed operation of Canadian
storage falls within the limits allowed by Annex A, paragraph 7.

The "Determination of Downstream Fover Benefits Resulting from
Canadian Storage for Operating Year 1976-77" is atiached,

Measurement of Change

The measurement of change of operation laid down in Annex A,

paragrapn 7, and in the document "Operating Flens with Mica -
Generation" dated 15 Novewber 1971, is in terms of reduction,
il any, in downstream power benefits determined in accordance
with the Treaty.




Results of Studies

In accordance with Annex B, paragraph 5, of the Treaty, the
downstream power benefits (Canadian Entitlement) for the
operating year 1976-77 were determined on the basis of the
Assured Operating Plan for that year and have been established
ass

Dependable Capacity : 1,42k m
Average Anmual Energy : 725

The above figures were derived from Study 8 (15% maf operated
for optimm generation in U.S, and Canada) and Study 5 as set
out in the document dated 15 November 1971.

In accordance with paragraph 8 of that documsnt, the minimum’
permitied downsiresm power benefits for 1976-77 are represented
by the quantity Z derived from present yeasr's 3tudy 3 (15 maf
oparated for optimum peneration in U.S,) and Study 5. The
committee found these figures (Canadian Entitlement) to be:

Dependable Capacity : 1,h02 ma
Average Annual Energy : 708 mw

The change of operation of Canadian storage is therefore within
the permitted range.

In accordance with parapraph 7 of the documeni, Operating Flans
witn Mica generation, dated 15 Hovember 1975, the Operating
Committee also compared the capacity and the energy derived from
Study 2 and Study 5 (15% maf cperated for optimum generation in
the U.S.) with the measured downsiream power benefits associated
with the 1976-77 ACF. -

The figures from Study 2 and Study 5 (Canadian Entitlement) were
as followrs:

Depsndable Capacity : 1,L25 m
Average Anmual Energy : T1T e

The Committee considers that the comparison indicates no significant
differences belween the two measurements and therafore no compensation
is due in respzct of reduction of the Canadian Entitlement under
paragraph A L of the Terms of Sale dated 22 Jamuary 196k.




With the submission of this paper, the Committee considers that

it has completed all eight of the studies it was required to do in
connzction with the 1976-77 AQP and ‘associated determination of dowm-
stream power benefits,

However, our examination of what bappened to the actual planned system
(Step I system) for 19756-77 indicatad there would be small losses with
the Mica storage operation, The Jamary peak loss amounteu to L0 mega-
watts and the Tirm ensrgy loss to about 8 average megawatis. There were
indications also that there would be small reductions in the average
annual usable enerpy. These amounts of losses are almost insignificant
when compared to the toial system peak resources available for leoad of
nearly 28,000 megawatts and 17,028 average megawatts of firm energy
genaration,

i e E: 3 O
;@i,&y_;;hfc{aﬁi::-
H. M. McIntyre
Chairman, Operating Committee
Columbia River Treabty

Enclosure
co

Opsrating Commitiee mewbers
H, Kropitzer, Sec,, U.5. Entity - AD
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Determination of Loss in Dovmstream Power Benefits Hesulting from a 3 MAF
Reduction in Canadiazn Storage ;

The dovmstream power benefit otudy in which Cenadian Storage is reduced

3 maf, from 15.5 maf to 12.5 maf, hes been completed using the 1976-77
operating year. The procedures used in this benefit study were consistent
with the previcusly completed 15.5 maf and 15.0 maf benefit studies,

The Cenadian Shares of the Dependable Capacity and Average Annual Energy
Gains =re one-half the total computed downstream power benefits as
determined by the Step 2 and Step 3 studies. For 15.5 maf ond 12.5 m=t,
these gnins and the losses due to the 3 maf reduction are as follows:

Canadian Share of Gaing
Dependable Average Annuzl

Capaecity Energy
MW IV
15.5 maf 1,425 07
12,5 pat 1,299 674
" Toss Due to 3.0 maf 126 43

With the 3 maf reduction in Canadian storage, both Mica and Arrow become
"annual reservoirs." For this reason, in détermining the critical period,
both the one-year period, 1936-37, and the two-year period, 1943-45, were
studied. The prime power for the one-year eritical period was approximately
194 average megawatis greater than that Tor the tirenty momths of the two-
year period.
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