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The Columbia River Treaty between the United States and
Canada requires that hydroelectric operating plans be agreed in advance
by the Entities for the operation of the storages provided in the
Treaty. The Canadian Entity and the United States Entity herewith agree
that the Treaty storages will be operated in accordance with the attached
"Columbia River Treaty Operating Plan, Assured Operating Plan for

Operating Year 1978-79," dated September 1973.

W. D Kennedy Donald Paul Hodel
Chairman Chairman

Canadian Entity United States Entity
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COLUMBIA RIVER TREATY
HYDROELECTRIC OPERATING FIAN

Assured Operating Flan for
Operating Year 1978-79

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 Flan 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 1978-79 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 1978-79.

This Assured Operating Plan was prepared in accordance with the
Princ:l.pleé end Procedures for the Preparation and Use of Hydroelectric
Operating Plans for Canadian Treaty Storn.gey « It is based on criteria
contained in Amex A and Ammex B of the Columbia River Treaty—z/ g Article
VII of the Protocolé/, and Section B.1l. of the Terms of Salej/. The
other operating criteria reflected in this plan is the Columbia River

Treaty Flood Control Operating Pla.né/ °



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 30-year System Regulation Studyé/ was utilized to develop and test
the operating rules and rule curves. It contains the agreed-upon operating

constraints such as maximum end 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 Ceanada 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 Flan were based on
1978-79 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 1978-T79 ccnditionsy s were used.

The Critical Rule Curve for these studies was determined from Bonneville

Power Administration Study 79-4l. The study indicated & 42-1/2 month



critical period for the United States system resulting from the low flows
during the period from 16 August 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.

OPERATING RULE CURVES

The operation of Canadisn storage during the 1978-79 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
dual projects. The Operating Rule Curve is derived from the various
curves described below. These curves are first determined for the indi-
vidual Canadian storages and then summed to obtain the values for the
whole of usable Cenadian storage given by the composite tables included
in this Plan. This is in accordance 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 Canadien storage during the critical period.
It is designed to protect the ability of the United States system to
gerve 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 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 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 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 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 Cenadian storage is included as Table 2,

The curve was based on higher flows than the minimum discharge
requirements for the period April 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
nmoff is less than 90 million acre-feet.

(2) Yariable Refill Curve. The Variable Refill Curve gives

end-of-month storage cantents 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
funetion of the natural January - July runoff volume at The Dalles, Oregon.
In those years when this volume was lower than 90 million acre-feet, the
discharge used was that required to meet firm loads while refilling. In
years when the runoff volume at The Dalles equaled or exceeded 90 million
acre-feet the Power Discharge Requirement was the project minimum out-
flow. The following are the April through July Power Discharge Require-

ments used in computing the Variable Refill Curves:

Power Discharge Requirements in c.f.s.

For January through July Volume at The Dalles

Equal to or Greater

Project Less Than 90 m.a.f, Than 90 m.a.f.
Arrow 28,200 5,000
Duncan 2,300 100
Mica 18,300 3,@

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 1978-79, the Power Discharge
Requirnentq will be based on the forecast of unregulated runoff at The
Dalles,

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

Storage Reservation Curvea§/ give end-~of-month storage cantent 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



in the studies were developed from dally system regulation studies, They
reflect the use of historical inflow volumes. Flood cantrol 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 Arrow to Mica. In actual operation, the Flood Cantrol Storage
Reservation Curves will be based an the Flood Control Operating FPlan,
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 detemjnafion. 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., 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.

OPERATING RULES

The following rules, used in the System Regulation Study, will apply
to the operation of Canadian storage in the 1978-79 Operating Year.
(a) The whole of the Canadian storage may be drafted to its Oper-

ating 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, operating con-
straints, and the criteria for the Mica project listed in (e) below.

(v) 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 enmergy in the United States are
discontinued.

(3) Committed firm thermal and miscelleneous resources not
displaced by surplus firm hydro 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 additimal 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 Year Rule Curve, the second
and third year Critical Rule Curve, etc. When it is necessary to operate
the whole of the Canedian storage and the United States reservoir storage
below their lowest Critical Rule Curves, each shall be operated proportion-
ately between its lowest Critical Rule Curve and its normal minimm cone
tent, except that Mica Reservoir will continue to be operated in accord-
ance with (e) below, so as to optimize generation at site as well as down-

stream in the United States.



(a) 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 criteria

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

Mica Project Operating Criteria

Target Average Minimum Maximum

Target End-of-Period Outflow Outflow Outflow
Month Storage Content (XSFD) (cps) (crs) (crs)
July 9990,2 - 10,000 -
August 1-15 9990,2 - 10,000 -
August 16-31 9990.2 - 10,000 . -
October - 15,000 10,000 34,000
November - 18,000 10,000 34,000
December - 28,000 15,000 34,000
January - 29,000 15,000 34,000
February - 29,000 10,000 34,000
March - 15,000 10,000 34,000
April 1-15 - . 15,000 10,000 =
April 16-30 - 15,000 10,000 -
May - 10,000 10,000 -
June - 10,000 10,000 34,000

(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:



Arrow Reservoir

End-of-Month Mica Outflow
Month Storage Content (KSFD) in Next Month (CFS)
July 0 - 1000 34,000
1001 - 2100 20,000
August 0 - 1000 30,000
1001 - 2100 20,000
September 0 - 2000 20,000
October 0 - 1700 23,000
November 0 = 1500 31,000
December b - 1000 32,000
January 0 - 1000 32,000
Pebruary 0 - 1000 17,000
March - -
April - -
May 0 - 500 24,000
June 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 helf 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 outflow will be reduced to minimum values to maintain the reservoir

above the following storage content:



January 7900.0 KSFD

February 7560.6 KSFD
March 6994.6 KSFD
April 6779.0 KSFD
May 7298.2 KSFD
June 8656.9 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
Operating Committee, and these additional storage releases will be re-
tained in the Arrow reservoir, subject to flood control criteria at
Arrow., The total combined storage draft from Mica and Arrov_t will not
exceed 14.1 million acre-feet.

The operating rules set forth above are designed to produce optimum
generation in Canada and in 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 1978-79 Detailed Operating Plan.

IMPLEMEN TATION

The Entities have agreed that each year a Detailed Operating FPlan

will be prepared for the immediately succeeding operating year. Such

10



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

of the Columbia River Treaty which states:

"e « « 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 1978-79 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 1978 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 1978-79 Oper-
ating Year, PFailing agreement on updating the Assured Operating Flan,
the Detailed Operating Plan will include all data and criteria given
in this Assured Operating Plam. Actual operation during the 1978-T79
Operating Year shall be guided by the Detailed Operating Flan,

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 mamner 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

11



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 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 be consistent
with the Flood Control Operating Plan. When refill of Canadian storage
is being guided by Flood Control Refill Ourveaé/, such curves will be
computed on a day-by-day basis using the residual volume-of-inflow fore-
casts depleted by the volume required for minimum outflow from each day

through the end of the refill season.

12
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REFERENCES

Principles and Procedures for the Preparation and Use of Hydroelectric

Operating FPlans for Canadian Treaty Storage dated 25 July 1967.

Treaty between Canada and the United States of America relating to
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Columbia River Treaty Flood Control Operating Plan, dated October

1972,
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Summary of End-of-Month Reservoir Storage Requirement fram Columbia
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COLUMBIA RIVER TREATY

AGREEMENT
on

DETERMINATION OF DOWNSTREAM POWER BENEFITS

RESULTING FROM CANADIAN STORAGE
FOR _OPERATING YEAR 1978-79

The Columbia River Treaty between Canada and the United
States requires that the downstream power benefits resulting from
operating plans agreed to by the Entities will be determined in
advance by the Entities. The determination of downstream power
benefits for the operating year 1978-79 is covered in the attached
report, dated September 1973, and is agreed to by the United States

Entity and the Canadian Entity.

W, e, JMQ%

. Kennedy Donald Paul Hodel
Chairman Chairman
Canadian Entity United States Entity

September 28, 1973
Date of Agreement




I.

II.

DETERMINATION OF DOWNSTREAM POWER BENEFITS RESULTING FROM CANADIAN STORAGE

FOR OPERATING YEAR 1978-79
September 1973

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, 1978-79, 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 Determina-
tion 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 154 maf of Canadian storage operated for optimum
generation in both countries (79-41 study).

Step II -~ based on the U.S. base hydro and thermal system with
15% maf of Canadian storage operated for optimum gen-
eration in both countries (79-42 study).

Step III -~ based on the U.,S. base hydro and thermal system operated
for optimum generation in U.S. (79-13 study).

In addition to the determination of downstream power benefits for the
operating year 1978-79, 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
provisions of Annex A, paragraph 7, relating to the limit of year-to-year
change in the operation of Canadian storage in operating plans designed
to achieve optimum generation at-site in Canada and downstream in Canada
and the United States of America.

Results of Study.

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

Dependable Capacity = 1,454.5 mw

Average Annual Energy = 683.5 mw
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(b) One-half of the minimum permitted downstream power benefits computed
in accordance with paragraph 4 of the document dated 15 November 1971
determined for 15 maf of Canadian storage operated for optimum genera-
tion in the United States:

Dependable Capacity = 1,430.5 mw

Average Annual Energy = 661.5 mw
Whenever one-half the downstream power benefits equal or exceed the
above established minimum, they are within permitted range. There-
fore, since one-half the established 1978-79 downstream power benefits
exceed this, they fall within the specified range.

Effect on Canadian Entitlement

The Canadian Entitlement to downstream power benefits was sold in the
United States of America under the Canadian Entitlement Purchase Agreement
dated 13 August 1964. By definition, the Canadian Entitlement for 1978-79
which was sold was that which would have been computed if the 1978=T79
Assured Operating Plan had been designed to achieve optimum generation
downstream in the United States alone. The Canadian Entitlement determined
for the conditions above would have been:

Dependable Capacity = % of 2,909 mw or 1,454.5 mw
Average Annual Energy = % of 1,366 mw or 683.0 mw

Since the 1978-79 Assured Operating Plan was in fact designed to achieve
optimum generation at-site in 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 paragraph 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 down-
stream power benefits under the 1978-79 Assured Operating Plan was
determined as:

Dependable Capacity = % of 2,909 mw or 1,454.5 mw
Average Annual Energy = % of 1,367 mw or 683.5 mw

The comparioun indicates no significant differences between the two measure-
ments and therefore there is no reduction of the Canadian Entitlement.

Computation of Entitlement.

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

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.



Table 2,

Table 3.

Chart 1 & 2,

Sumary 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 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
critical period;

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

(3) Mutiply (2) by the ratio of the area annual
average firmm 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 0.98674 and 0,95652, 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 load for Steps II and III also becomes the
firm energy considered usable according to Annex
B, Paragraph 3(a).

Secondary Energy Duration Curve, Steps II and III

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

The thermal replacement was limited to the existing



and scheduled thermal energy capability 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 capability and the estimated secondary load,

Thermal Energy Capability - mw 5,549

Less 5% Reserve — mw 277

Less Minimum Themal Generation 1,335

Thermal Replacement - mw 34937

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

Step II Step III
Thermal Replacement 3,937 34937
Other 1,488 2,487
Total - mw 5,425 6,424



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 II . .
Critical Period Average Rate of Generation without Canadian Storage, Step III.

GainMetonadianStorage........-....-----o-----
Estimated Average Critical Period Load Factor — Percent « « « « o ¢ o o s s »
DependableCapaCityGair%......................----

CanadianShareofDependableCa.pacity ® 8 o o 8 0 & 4 & 8 & © o © e o 0 ° o 0

Determination of Increase in Average Annual Usable Energy

Step II (with Canadian Storage)

AnnualF:imHvﬂroEnergy. o o o o o @
Thermal Replacement Energy « o « o « o
Other Usable Secondary Energy .« o« o o

System Annual Average Usable Energy

. & o @
« & @ @
* & o @
a = @ @
*® & & @
s & a o
L L -
*® & & @
a ° @ @»
® ® @ @
® & & @
- L] L] -
L] L] L] [}
® @ & @
L] - - -
" 8 & 8
" 8 o @
- . - L
L] L] L] L]

Step III (without Cenadian Storage)

hmualﬁm}lydrthErgy......-
Thermal Replacement Energy « ¢ o« o « e
Other Usable Secondary Energy e« « « o

System Annual Average Usable Energy

e 8 8
®e © & @
® & &
® ® ° @
® 8 & o
e s & @
s s s
s = s 8
e e o o
* s o @
s s & @
s 8 o
* & o @
e & s
e & & @
s ® s »
e 8 & @
e 8 & a
e & 0o »

AveragelmuaanableEnergyGain...................-.-

Canadia.nShareof.h'emgeAnnualmergyGﬂin.-.-..............

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.

684916
2,909

1,454.5

8,869
1,803

10,977
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OCMFUTATION OF CANADIAN ENTITLENENT

g 2

T IT STEF 111
. tioml
Jemuary Poried Average Junuary Period Average
FPROJECTS Peaking | Average dnnunl | Usable| Peaking Average Anmual
Oupability |Geners tion| Genem tion| §torage | Capability | Genemtion| Genera tion
= - m_ |1000 7| o £
CANADIAK
Mica 7,008 7,008
ArTow Ty145 Tyld5
Duncan A 34T
Subtotal 15,500 »
BASE FEDERAL SYSTEM
Hungry Horse 4 32 3,161 162 101 3,008 250 116 104 3,008 m as 102
Albeni Palle 3 49 1,155 2 4 1,155 a 2 2 1,155 23 5 5
Crund Coulee 22423+ 5,538 5,232 5,162 2,003 | 5,072 5,503 ,T12 2,335 | 5,072 5,201 1,226 2,215
Chief Joseph 27 2,309 2,309 1,091 2,309 1,003 1,327 2,309 708 1,239
Ice Harbor 6 693 693 a9 693 2 104 693 in 304
MeNary 14 1,127 1,127 648 1,127 594 166 1,127 430 s
Jobm Day 16 2,484 535 2,484 918 2,484 927 1,273 2,484 660 1,233
The Dalles 22 2,018 2,018 8T 2,018 T95 1,044 2,018 618 1,019
Bonnerille 10
iy mik |mws  wen o | mih T | o s T
BASE =
Kootenay Lake (Canadian) 187 427 427
Kerr 3 185 1,79 i 114 1,29 173 103 122 1,29 179 151 122
Thompson Falls & 40 40 36 38 b2j 32 38 36 n
Noxon Rapida 4 430 f2) 394 173 430 160 as 430 79 a9
Cabinet Qorge 4 230 20 12 230 99 123 230 11 129
Box 4 n ™ 46 ° “ 48 n 51 48
Cosur d'Alene & Long Lake 3 223 23
Wells 10 842 842 4% 842 410 518 842 288 476
Chalan 2 54 L 50 38 676 51 a 46 676 52 49 45
Rocky Reach n 1,21 1,291 645 1,291 606 M2 1,291 a1 T8
Rock laland 10 159 155 155 156 155 149 158 124 140
Wanapum 10 986 986 560 986 525 665 986 366 600
Priest Bapide 10 912 912 528 912 437 625 912 357 566
Bromnlee 4 450 980 450 225 974 450 256 268 974 450 254 261
4 220 2D 2 us 118
Subtotal 5870 | #,2A 5,815 Tﬂ.m 5519 5,849 ’Sﬂ.m 3,710 | 3,519 5,859 2,508 3473
TOTAL BASE SYSTEM HYDRO 20,990 | 29,804 20,364 9,538 | 28,254 0,828 9,04 11,437 [22,754 20,566 7,036 10,858
ADDITIONAL STEP I PROJECTS
Libby 4 483 4,934 a1 191
4 650 650 361
Spokane River Flants 153 147 89
Hells Canyon 3 450 450 iTme
Dworahak 3 460 2,015 417 161
Lower Grenite 3-6 466 466 20
Little Goose 3-8 466 466 a6
Lower Moonumental 3 466 466 aT
Pelton and Round Butte
Subtotal 17%‘ "1:'% '!:ﬁ T.'%;
Independent Resources 4,650 8,489 5T 1,74
TOTAL HYDRO RESOURCES 29,688 | 45,516 217,780 13,007
MISCELLANEOUS CONTRACTS ] 1
ZHERAL RESOURCES
Existing Thersal Flante 1,%97
Centralia #1 & #2 1,400 ¢
Trojan 1,130 1,017
Jim Bridger #1, #2, & #3 1,500 1,350
Colatrip #1 & #2 350 35
Henford #2 1,100 990
Colstrip #3 & M 399
TOTAL THERMAL HESOURCES 7,402 5,549
TOTAL IMFORTS - 457
T0TAL EESOURCES (MYDRD AND THERMAL) 35,220 19,034
RESERVES 1/ =2,369 -2
HESOURCES AVAILARLE FOR LOAD 32,851 18,757
%ﬂc Forthweat Ares 29,607 18,158
SURFLOS OR (DEPICIT) 3,244 599
CRITICAL D
Starts: August 16, 1928 September 1943 September 16, 1936
Enda: February 1932 April 1945 April 15, 19;?
Length (Monthe) 42-1/2 Menthe 20 Montha 7 Months
ST0DY IDENTIFICATION TI=41 To-42 T9-13

v Mrﬂmﬂmddu&hﬂ|mmmﬂ¢h-ﬂnntmwmw-
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