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COLUMBIA RIVER TREATY
HYDROELECTRIC OPERATING PLAN

Assured Operating Plan for
Operating Year 1980-81

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 1980-81 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 1980-81.

This Assured Operating Plan was prepared in accordance with the
Principles and Procedures for the Preparation and Use of Hydroelectric
Operating Plans for Canadian Treaty Storage.l It is based on criteria
contained in Annex A and Annex B of the Columbia River Treaty,2 Article
VII of the Protocol.3 and in Section B.1l. of the Terms of Sale.“ The
other operating criteria reflected in this plan is the Columbia River

Treaty Flood Control Operating Planm.’



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 Reserva-
tion Curves.

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

A 40-year System Regulation Study® 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 discharges.

SYSTEM 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 a reduction of 2.5 average megawatts of average annual usable energy in
the Canadian Entitlement of downstream power benefits. This is within the
limits specified by the Treaty.

System Regulation Studies for the Assured Operating Plan were based on
1980-81 estimated loads and resources in British Columbia and in the United
States Pacific Northwest System. The Entities have agreed that the 1980-81

Assured Operating Plan would be based on a 40-year streamflow period and



an operating year of 1 August to 31 July. Historical flows for the period
August 1928 through July 1968, modified to estimated 1980-81 conditiona.7
were used.

The Critical Rule Curve for these studies was determined from Bonneville
Power Administration Study 81-41. The study indicated a 42-month critical
period for the United States system resulting from the low flows during
the period from September 1928 through February 1932. It was assumed that
all reservoirs, both in the United States and Canada, were full at the
beginning of the critical period.

In the studies, individual project flood control criteria were
followed. Although only 7.0 million acre-feet of storage content at Mica
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 parameters. 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
following 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 1980-81 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 adopted for
the 1980-81 Assured Operating Plan and from studies designed to achieve
optimum generation in the United States.

The Columbia River Treaty Operating Committee agreed that for the
1980-81 Assured Operating Plan the three quantities would be assigned
the following relative values:

firm energy (Av. MW): dependable capacity (MW): average

annual usable secondary energy (Av, MW) 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 for optimum generation in Canada and

the United States.

OPERATING RULE CURVES

The operation of Canadian storage during the 1980-81 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 individual 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 values for the whole of usable Canadian storage given by

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



COMPARISON OF STUDY RESULTS

Optimum Optimum
Generation in Generation
Canada and the in the United
United States States

Study No. 81-41 Study No. Bl-11 Loss Gain Net

1. Firm Energy

Capability
(Av. MW)
U.S. System 12,401 12,403 2 -
Canada (Mica) 882 863 - 19
Total (Av. MW) 13,283 13,266 2 19 17
2. Dependable
Capacity
(MwW)
U.S. System 29,376 29,537 161 -
Canada (Mica) 1,564 1,303 - 261
Total (MW) 30,940 30,840 161 261 100
3. Average Annual
Usable Secondary
Energy (Av. MW)
U.S. System 3,112 3,101 - 11
Canada b* = 4

* Gain in usable energy produced at Mica in the study for optimum
generation in Canada and the U.S.



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

(a) Critical Rule Curve. The Critical Rule 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
generation with the occurrence of flows no worse than those during the
most adverse historical streamflow period. A tabulation of the Composite
Critical Rule Curve for the whole of Canadian storage is included in
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 Operating Plan does not permit serving
secondary loads at the risk of failing to refill storages and thereby
jeopardizing the firm load carrying capability of the system or the
Mica generating plant during subsequent years. The end of the refill
period 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 of upstream reserviors 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 1930-31 water year, the system's second lowest
historical volume of inflow for the period January through July as
measured at The Dalles, Oregon. The tabulation of the composite Assured

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



The curve was based on higher flows than the minimum discharge
requirements for the period January through July. The schedule of out-
flows is the same as the Power Discharge Requirements used in computing
the Variable Refill Curve discussed in (2) below when The Dalles volume

runoff is less than 80 million acre-feet.

(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 Discharge Requirements in cfs
For January through July Volume at The Dalles

80 MAF 90 MAF 95 MAF
Jan Apr Jan Apr
Feb May Feb May All
Project Mar Jun Jul Mar Jun Jul Periods
Mica 3,000 11,600 14,600 3,000 6,300 8,300 3,000
Arrow 5,000 17,500 34,500 5,000 9,600 14,000 5,000
Duncan 100 1,700 1,700 100 900 900 100



Composite Variable Refill Curves for the whole of Canadian storage
for the 40 yvears 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 1980-81, the Power Discharge
Requirements will be based on the forecast of unregulated runoff at The

Dalles.

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

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 forty-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 Arrow to Mica. 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 above-determined value or

the Variable Refill Curve, but in no case shall it be lower than the lowest



Critical Rule Curve developed for such year during the period January 1
through March 31. Also, in all periods the Operating Rule Curve meets
all requirements for flood control operation (except as noted in para-
graph (d) of the Operating Rules). Composite Operating Rule Curves for
the whole of Canadian storage for all 40 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 following rules, used in the System Regulation Study, will apply
to the operation of Canadian storage in the 1980-81 Operating Year.

(a) The whole of the Canadian storage may be drafted to its Operat-
ing Rule Curve as required to produce optimum generation in Canada and the
United States in accordance with Annex A, Paragraph 7, of the Treaty, sub-
ject to project physical characteristics, operating constraints, and the
criteria for the Mica 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 beern
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 hydro resources are in operation or other replace-

ment 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, 1if necessary, first to the first year Critical Rule Curve, then
between the first and second yvear Critical Rule Curve, the second and third
yvear Critical Rule Curve, etc. When it is necessary to operate the whole
of the Canadian storage and the United States reservoir storage below
their lowest Critical Rule Curves, each shall be operated proportionately
between its lowest Critical Rule Curve and its normal minimum content,
except that Mica Reservoir will continue to be operated in accordance with
(e) below, so as to optimize generation at site as well as downstream in
the United States.

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

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

as qualified in (1) to (4) below:
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Mica Project Operating Criteria

Target Average Minimum

Target End-of-Period Outflow Outflow
Month Storage Content (KSFD) (CFS) (CFS)
August 1-15 10121.1 N/A 10,000
August 16-31 10121.1 N/A 10,000
September 10121.1 N/A 10,000
October N/A 15,000 10,000
November N/A 18,000 10,000
December N/A 28,000 15,000
January N/A 29,000 15,000
February N/A 29,000 15,000
March N/A 15,000 15,000
April 1-15 N/A 15,000 15,000
April 16-30 N/A 15,000 10,000
May N/A 10,000 10,000
June N/A 10,000 10,000
July 10121.1 N/A 10,000

(N/A - not applicable)
(1) Mica monthly outflows will be increased in the months from
October to June if required to avoid violation of the Flood Control Storage
Reservation Curve.
(2) Mica monthly average outflows will be increased in the
months from July to March and the month of June if the Arrow reservoir

storage in the previous month is within the following limits.
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Arrow Reservoir

End-of-Month Mica Outflow
Month Storage Content (KSFD) in Next Month (CFS)
August 0 - 1000 30,000
1001 - 2100 20,000
September n - 2000 20,000
October 0 - 1700 23,000
November 0 - 300 34,000
301 - 1500 31,000
December 0 - 1000 32,000
January 0 - 1000 32,000
February 0 - 1000 17,000
March - -
April = -
May 0 - 500 24,000
June N - 1000 34,000
1001 - 2100 20,000
July 0 - 1000 34,000
1001 - 2100 20,000

If the above table indicates the Mica 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 August 15 Arrow content
and the same criteria as for the first half.

(3) Unless an adjustment to the Mica target outflows during
January, February, March, or June is required as specified in (2) above,
Mica outflows will be reduced to minimum values to maintain the reservoir

above the following storage content:
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January 8000,0 KSFD

February 7600.0 KSFD
March 6900.0 KSFD
April 15 6600.0 KSFD
April 30 6591.9 KSFD
May 7100.0 KSFD
June 8450.0 KSFD

In this situation, the water remaining in Arrow will be sufficient
to meet power draft requirements in the United States.

(4) Storage releases from Mica in excess of 7 million acre-
feet may be made at the discretion of the Canadian Section of the Operat-
ing Committee. Under this Assured Operating Plan, Mica storage releases
in excess of the 7 million acre-feet that are required to maintain the
minimum Mica outflows specified under this plan will be retained in the
Arrow reservoir, subject to flood control criteria at Arrow. The total
combined storage draft from Mica and Arrow will not exceed 14.1 million
acre-feet unless flood control criteria will not permit the additional
Mica storage releases for minimum flow purposes to be retained at Arrow.

The operating rules set forth above are designed to produce optimum
generation in Canada and the United States, as required by Annex A of
the Treaty in the situation where Mica dead storage has been filled. If
this does not occur, some modification of the rules may be necessary to
ensure adequate and complete drafting of Canadian Treaty storage in Mica
reservoir to meet United States power requirements. In that event, such

modified rules will be included in the 1980-81 Detailed Operating Plan.
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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 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 operation under

the plans referred to in Annexes A and B."

The Detailed Operating Plan for 1980-81 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 1980, the Assured Operating Plan contained herein will be
reviewed and the data and criteria updated, as agreed by the Entities,
to form the basis for a Detailed Operating Plan for the 1980-81 Operating
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 1980-81 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
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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 available,
in excess of the minimum outflow 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 he consistent with the
Flood Control Operating Plan. When refill of Canadian storage is being
guided by Flood Control 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.
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DETERMINATION OF DOWNSTREAM POWER BENEFITS RESULTING FROM CANADIAN STORAGE
FOR OPERATING YEAR 1980-81
September 1975

Introduction.

The Treaty between Canada 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 pur-
pose of this report is to set out the results of downstream power benefit
computations for the sixth succeeding year, 1980-8l, and for the storages
for which the Assured Operating Plan 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 Deter-
mination of Downstream Power Benefits Resulting from Canadian Storage,"
dated September 9, 1968.

The Canadian Entitlement Benefits were computed as follows:

Step I - based on the total U.S. planned hydro and thermal system
with 152 maf of Canadian storage operated for optimum
generation in both countries (81-41 study).

Step I1 - based on the U.S. base hydro and thermal system with
15% maf of Canadian storage operated for optimum gen-
eration in both countries (81-42 study).

Step II1 - based on the U.S. base hydro and thermal system operated
for optimum generation in U.S. (81-13 study).

In addition to the determination of downstream power benefits for the
operating year 1980-81, separate determinations were carried out in
accordance with the document, "Operating Plans with Mica Generation,"
dated 15 November 1971, which was agreed by the Entities to implement the
prcvisions of Annex A, paragraph 7, relating to the limit of year-to-year
change ir. the operation of Canadian storage in operating plans designed
to achieve optimum generation at-site in Canada and downstream in Canada
2nd the United States of America.

Results of Study.

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

Dependable Capacity 1,449 mw

I

Average Annual Energy 559 mw



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

Dependable Capacity = 1,423.0 mw

Average Annual Energy = 552.5 mw
In accordance with paragraph 4 of the document dated 15 November
1971, the above figures represent the minimum permitted downstream
power benefits for the 1980-81 operating year. The computed down-—

stream power benefits exceed these amounts.

I11I]. Effect on Canadian Entitlement.

The Canadian Entitlement to downstream power benefits was sold in the
UInited States of America under the Canadian Entitlement Purchase Agree-
ment dated 13 August 1964. By definition, the Canadian Entitlement for
1980-81 which was sold was that which would have been computed if the
1980-81 Assured Operating Plan had 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 Capacity = % of 2,898 mw or 1,449.0 mw
Average Annual Energy = # of 1,123 mw or 561.5 mw

Since the 1980-81 Assured Operating Plan was in fact designed to achieve
nptimum generation at-site in Canada and downstream in the United States
of America, Section 7 of the Agreement requires that "any reduction in
the Canadian Entitlement resulting from action taken pursuant to para-
graph 7 of Annex A of the Treaty shall be determined in accordance with
subsection (3) of Section 6 of this Agreement." The Canadian Entitlement
of downstream power benefits under the 1980-81 Assured Operating Plan

was determined as:

Dependable Capacity = % of 2,898 mw or 1,449 mw
Average Annual Energy = % of 1,118 mw or 559 mw

The comparison indicates a reduction in Canadian Entitlement of 2.5
average megawatts of average annual usable energy, but no reduction in
dependable capacity. This reduction would be in respect of the period

1 April 1980 through 31 March 1981 in accordance with the document,
"Procedures for the Determination of Downstream Power Benefits Resulting
from Canadian Storage," dated 9 September 1968.

The Entities are agreed that the United States Entity is entitled to
receive during the period 1 April 1980 through 31 March 1981, from

B. C. Hydroc & Power Authority, 2.5 average megawatts of energy in accord-
ance with Sections 7 and 10 of the Canadian Entitlement Purchase Agreement
dated 13 August 1964.



Iv.

Computation of Entitlement.

The feollowing 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 Paragraph 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 regulations
by projects.

Determination of ILoad 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
critical period.

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

(3) Multiply (2) by the ratio of the area annual average
firm load to the area critical period firm load to
obtain the annual average firm load for Steps II and
III (the ratios used in this study were 0.98894 and
0.96179, respectively);

(4) Pro rate the average annual Step II 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
loads for Steps II and III also becomes the firm
energy considered usable according to Annex B,
Paragraph 3(a).



Chart 1 & 2.

Secondary Energy Duration Curve, Steps II and III

These charts are duration curves of the secondary energy

for Steps 1II and III. The secondary energy is the capa-
bility 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(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 capa-
bility after allowance for reserve and minimum thermal
generation, except when an energy surplus condition occurs;
then the thermal replacement must not exceed the total of
the thermal energy required to supply firm plus the estimated
secondary load.

Thermal Energy Capability - mw 7,183
Less 5% Reserve - mw 359
Less Minimum Thermal Generation 1,580
Thermel Replacement - mw 5,244

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

Step T1 Step III

Thermal Replacement 59244 5,244
Other 1,417 2,434
Total - mw 6,661 7,678



TABLE 1

COMPUTATION OF CANADIAN ENTITLEMENT

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

Determination of Dependable Capacity Credited to Canadian Storage

Critical Period Average Rate of Generation with Canadian Storage, Step 11 . . 9,060
Critical Period Average Rate of Generation without Canadian Storage, Step ITI 7,047

Gain Due to Canadian StoTage i « « & i o o o & ® % /8 & 5 & % o 5 » s oy 2,013
Estimated Average Critical Period Load Factor -- Percent . . . . . . +« . « . 69.4R7
Dependable Capacity Gain 1/ « s s « ¢ o o o o s o o o 6 o s s o o & o & ¢ = 2,898
Canadian Share of Dependable Capacity . . . . . + & ¢« v o v & & « o o o & & 1,449

Determination of Increase in Average Annual Usable Energy

Step II (with Canadian Storage)

Amual Plrm HydY0 FnerEY o o o o s o % e ta o & % % e ot & & & e le & 8 B 8 8,an2
Thermal Replacement Energy . . . « ¢« v « ¢ ¢« ¢ 4 o & s s & s o s o & o = 2,066
Other Usable Secondary Energy . « .« « + « & & & o« s o & & s s & s « s s s &« 227

System Annual Average Usable Energy . . . « + « « « & & « « « « « » « « . 11,195

Step III (without Canadian Storage)

Annbal: Fivrm Hydrd PAeYEY « w o o « » @ w oo n & & % Weile @ & @ & 0o % § & 6,577
Thermal Replacement FNergy .« « » & s 5 o o @ o o & & & & 8 5 & 5 o '@ s & i 2,860
Other Usable Secondary Energy . . . . . &+ & « o« ¢« 4 o o = s o = = » s « » 640
System Annual Average Usable Energy . . . . . . . S i . . 10,077
Average Annual Usable Energy Gain . . . . . . . © v v v 4w v 4 v v v o u e e 1,118
Canadian Share of Average Annual Energy Gain . . . . + & ¢ & v v 4 v 4 « o 559

1/ Dependable capacity gain credited to Canadian storage equals gain in critical
period average rate of generation divided by the estimated average critical
period load factor.



SIMMARY OR PONER REGULATIONS rOR 1980-R1
FOR THE
COMPUTATINN OF CANADIAN ENTITLEMENT
TO DOWNSTREAM RENEFITS

EANTE WATA T §TEP 11 STEF 1T
= Wominal Tritical Tritleal Critical |
Tnstalled January Fertod Januvary Prriod Averare Jnnuary Pertod | Average
PROJECTS Number | Peaking Usable | Peaking Average Usable | Peaking Averape Annual l'sable | Peaking Average Annual
of Capacity Storape |Capability | Caneratfon | Storage |Capability | Generation| Generation| Storage l’.ﬂnhl\ur| Cenaration Generatior
Units - 100 AR - - 1000 AF - - et 1000 ar | - - -
CANADT AR
Mea 7,000
Arrow 7,100 i
Tuncan 1,400
Subtotal 15,50
|
BASE SYSTFM FEDERAL |
|
Hungry Horme & 328 1,141 176 1 3, N0 Thh 114 m I 1,008 R0 212 101
Albeni Falls 3 (L) 1,15% 2 24 1.1%5 2 a 2 | 1,188 23 5 b}
Grand Coulee 4+ 2 6,529 .23 5,969 1,014 5.072 6,473 1,71 1,334 | s,n72 #,13) 1.,22% 2,287
Chief Joseph 27 2,412 2,412 1,049 2.412 1,001 1,328 | 2,412 TN 1,258
ice Harbor 6 £33 403y 21e 693 126 » | hay 124 E
McKary 14 1.127 1,127 haz 1.124 591 % | 1,128 e 12
Joha “av 186 z, 484 533 T AR 28 2,484 2724 1,264 7,484 n) 1,29
The Dalles ki 2,018 2,018 an 2,018 9% 1,03 2,010 L3 1,120
Bonneville 10 - 12 574 T4 363 74 L a0 S&R hIL) A%8 5%
Subtotal 16,214 10,083 15,475 6,472 9.235 76,046 5,403 1,00 | w1 15,41 Yyl 7,479
|
BASE SYSTEM NON-FEDERAL |
|
Yootenay lake (Canadian) 649 h27 1 427
Kerr 3 185 .21 173 113 1,219 174 i 120 1.5 1% 148 122
Thompson Falls i 4 &n 35 kL] Rl n ” W b2
Noxon Ranids 5 542 n 511 148 547 138 k1§ LT} 158 2n
Cabinet Corge L] nn m 112 230 an 128 2z 1l 129
Box Canvon 4 T M a1 m (3] 48 | 7 11 [t
Coeur d"Alene 5 Long Lake 121 ] 223
Vells 10 R42 LU 38 A2 ane 51 LT3 b1 1] (518
Che lan 2 54 17 n bl 676 50 bl 4k (31 51 &9 45
ocky Reach 11 1.267 1,287 591 1,267 551 1. 1,267 Iy LE]
Sock Tsland 1R 544 Sk 79 Shh FLH 12 AL 182 s
Wanapum in LLEY LLLY 558 LY 21 &A1 LLTY Wy A0
Friest Maplde 10 812 812 131 a2 4on 624 ar " AL
| Erown lee & 450 /0 A50 R TY avé &%) 2%2 24é 874 4% % M7
| Oxbow s 20 70 en 20 1 L 114 | 20 14 1
i Subtotal 91T ¢, 087 &, 288 3,18 (9713 3,061 1.817 | 3.51% £33 7.5 1.0
]
jTWAL BASE SYSTEM HYDRO 22,540 29, hhé 21,740 9,596 28,25 2, a,Mn 11,5%% 17,75 2.9 7,047 11,153
|
| |
ADDITIONAL STEPF 1 PROJECTS |
|
Libbv L 483 L9 243 193
Boundary L K50 w50 "1 |
i Spokane Piver Plants 153 te? an
| Hells Canyon 3 450 wsn 174
Mwarshak 1 4k0 RMUIR &1 167
| Lower Granite . am a 220
| Little Toose [ 9 a9 e
| Lower Monumental [ 9 o 218 |
Pelron and Round Butte A58 2% 423 174 |
| Subroral 5,480 7,121 .10 1,769 |
|
| |
Indenendent Resources 4 RL7 a5 JA12 1,104
'
| TNTAL WYDRD RESOURCTS 12,617 45,4720 408 11,09 |
| j
MISCILLANEOUS CONTRACTS | i & !
|
THERMAL RESOURCES |
Existing Thermal Flants 1,427 87 |
Centralia 1 & #2 | 1,400 1,260
Sim Bridper F1, #2, £), & % 2,000 1,800
| Celstrip #1 & 22 b 297
| Trofjan 1130 1.017 ] ]
| Colstrip #3 4 AN RE2 (
| w8 1,100 nan |
Carty Coal wn A50 |
‘ TOTAL THERMAL RESOURCES 8,807 7,1m1 |
|
| TOTAL TMPORTS 1 37 |
; TOTAL RESOURCES (ATDRO AND THERMAL) 1% ka7 M, 198
i 1
| RESERVES 1/ =2,478 =159 1
| RESOURCES AVAILABLE FOR LOAD 37.0k0 0,419 |
1
|
I ESTIMATET LOAD !
[ Pactfic Xorchwest Ares 32,228 20,07 [
|
[suﬂm OF (DEFICIT) o, B4l 413 |
|
!
S -
CRITICAL PERTOD
Starts: Sentember 1078 September 1047 ‘ Septesher 16, 1736
Ends February 1937 Aori] 10e% Anrtl 1%, 1837
Length (Montha): 2 Monthe 20 Menthe | 7 Mantha
1
STUDY TDENTIFTCATION i M-kl Rl-42 2111

1/ Peak Reserves are A% of peak

load: energy reserves are 5% of thermal plant energy capability,
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