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Mr. H, B, Richmond e
Chairman, United States Entity

Columbia River Treaty

P,0. Box 3621
Portland, Oregon 97208

Dear Mr, Richmond:
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UNITED STATES SECTION
W E JOHNSOT, Charegn

MO, DUBROYW  Memibear

Office, Chief of Engineers
Forrestal Building
ENGCW-EY, Rm 5-F-039
Washington, D,C, 20314

15 April 1970

Inclosed is a copy of the recent exchange of notes with the Canadian

Embassy pertaining to the Columbia River Treaty hydroelectric operat-

ing plans.
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Sincerely yours,
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Incl Verle Farrow
as Secretary, U.S5. Section
CC:

Gen Kelley w/incl
Mr. Fernald w/inecl
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DEPARTAIENT OF S5TATE
THe Lecar Aovisem

To: Mr. Wendell Johnson
ENGCW-E
Chief of Engineering Division
Civil Works
Office, Chief of Engineers
Department of the Army.
Forrestal Building, Room 5-G-033
Washington, D. C. 20314

aWv
From: Steven C. Nelson,- Office of the
Legal Adviser

Enclosed is a copy of the recent exchange

of notes with the Canadian Embassy per-

taining to the Columbia River Operating
_.Plans.

April 1, 1970
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Str, ANALYS!S SRABS PARTHENT OF STATE _ A’SA{
I hove the honour to refer to the Treaty between Canada

and the United States of America relating to co-operative development

of water resources on the Gnlum'lhi&. Hiver basin signed at Wn.shingtan

on January 17, 1961, which entered into force on September 16, 1964.

In accordance with Article IV, Peragraph (1) of the Treaty,
1 have the honour te propose ;l;hs.t the Columbia River Treaty hydroelectric
operating plans for Canadlan storage during the operating years 1969-70
through 1974-75 dated February 15, 1969, agreed to in an agrsement
signed on June 6, 1969, by H.i! L. Keenleyside, Chairman, British Colusbia
Hydro and Power Authurity; Canadian Entity, and on Juns 2, 1969, by

H. R. Richmond, Chairman, United States Entity, as amended by an agreement

, on hydroelectric operating plans for Canadian storage during the operaiing ;Q'
IE years 1969-70 tnrough l??’l.—-'?‘j signed on Sgptamber 30, 1969, by R. G. A
‘ Willioton, Chnirman, Cnnndinn l“ntit;.r. ‘and on Soptombor 23, 19{39, by i
, ___ H. R. Richmend, Ehairm.a.n, Unitﬂd Et.utas Eptity, c—:::npjes of which plana and ‘-:L
i agroements are annaxu& to this Huto, be confirmed ur-d made effective by g
i our two Gnvarnmentu within the m.:nni.ng of Article IV, Paragraph (1) of ~
i the Treaty and -ll'l.in.&t the two Entitﬁ?.aln' be amgwern;i and charged to proceed i
on the basis herein-before stated. .

.-i;;uhnu}fd 'LB g'ra.’lr.ai‘ul %o :lm.nw whether thia proposzl meets with \E

the approval of the Govermment of the United States of America and D

whether your Government also confirms the operating plans referred to
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March 30, 1970

Excelleacy:

1 bavo tiho honcr to refer to your Fota No. 5%,
dated February 21, 1272, tozotier with the attiche
ménta thozeto regazdliag the hydrocloctric cporating
plans for Canadisc storage curicg the cpexating
sears 1509-79 thrzcuzh 1574-75 dated TFobruacy 15,
15689 vader artiele IV, Paragreph (1) of tha Treaty
aotweon Canada aad tha Unlted Stactes of fmercieca
relating to co-cperative davel
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Els Ezcelleacy
M, Codioux,

Ambassador of Canada.
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COLUMBIA RIVER TREATY

AGREEMENT

an

HYDROELECTRIC OPERATING PLANS FOR CANADIAN STORAGE

DURING THE OPERATING YEARS 1969-70 THROUGH 1974-75

The Columbis 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 Treacy. fhe Canadian Entity and the United States Entity
herewith agree that the Canadian storages will be operated in
accordance with the attached '"Columbia River Treaty Hydroelectric
Operating Plans for Canadian Storage -- Operating Years 1969-70

through 1974-75," dated February 15, 1969.

H. L. Keenleyside H., R. Richmond
Chairman Chairman
British Columbia Hydro and United States Entity

Power Authority
Canadian Entity

S

& £ e \WZJ/?Q?
(Date signed) i}(ﬂate signed)
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February 15, 1969

COLUMBIA RIVER TREATY
HYDROELIECTRIC OPERATING PILANS
FOR
CANADIAN STORAGE

Operating Years
1969-70 through 197L-75

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 a hydroelectric
operating plan be agreed by the entities for the operation of the
Columbia River Treaty storage in Canada durlng the sixth succeeding
year. This plan will assure the entities of the manner of operation
of the Canadian storage five years in advance, and 1s referred to
herein as an Assured Operating Plan. Once adopted the Assured
Cperating Flans shall remain unchanged.

It is further required that before the first storage becomes
operative an Assured Operating Plan be agreed for each year until the
total of 15.5 million acre-feet of Canadian storage becomes operative.
The initial Canasdian storage was declared fully cperative on July 31,
1967, and the total 15.5 million acre-feet is to become operative by
April 1, 1973. The operations of the Duncan Project in 1967-68 and
the Duncan and Arrow projects in 1968-69 were covered by special
operating programs agreed by the entities and approved by exchanges
of notes between the Unlted States and Canadian governments,



In accordance with the foregoing, these cperating plans have been
prepared for the six operating years (July 1 through June 30) 1969-70
through 1974~75 to provide for optimum generation in the United States
in accordance with paragraph 6 of Annex A of the Treaty.

Immediately prior to each operating year, a Detailed Operating
Flan will be prepared based on the Assured Operating Plan. If it is
considered advantageous and is agreed by the entities, the Detailed
Operating Plan will reflect the latest load, resocurce, and other
partinent data. The Detailed Operating Flan will serve as a guide for
actual operation of the Canadian storage.

ASSURED OPERATING PLANS

1. General

The Assured Operating Plans contained herein are in keeping
with requirements of the Treaty, its Annexes and related documents and
provide criteriz necessary to produce optimum power generation im
accordance with established utility practice. They also take into
account the initial filling programs for the Canadian storage projects
and the flood control operating plans required by the Treaty.

The Assured Operating Plan for each oparating year conaists
of an Operating Rule Curve for the whole of the Canadian storage, to
serve as a guide in operation of the storage and a set of operating
rules including flood control requirements, to be cbserved in operation
of the Canadian storage.

Characteristics of the individual Canadian storages, their
filling programs and their flood control reservoir regulation schedules,

as well as system regulation studies, component curves and procedures
2



for developing inflow forecasts and for developing refill curves for the
individual Canadien storages from which these Assured Operating Plans

have been derived, are in the files of the entities for reference.

2, Operating Rule Curve

The operation of Canadian storage in each operating year shall
be guided by an Operating Rule Curve for the whole of Canadian storage.
It is designed to realize the optimum usable energy under any streamflow
condition, consistent with refilling the reservoirs to protect the
gystem's ability to carry firm loads of the next operating year. The
Operating Rule Curve for the whole of the Canadian storage shall be
developed from the curves described below. These curves are the sum of
similar curves, in terms of storage content, for the individual Canadian
storages. The derivation of the Operating Rule Curve 1is illustrated on
Chart 1.

(a) Critical Rule Curve

The Critical Rule Curve gives the end-of-month storage
content of Canadian storage during the critical period.
It is designed to protect the ability of the system to
serve firm load with the occeurrence of flows no worse
than those during the most adverse historical streamflow
period. A summary tabulation of the Critical Rule
Curves for the whole of Canadian storage for each of
the operating years is included as Table 1.

(b) Refill Curve

The Refill Curve is a guide to operation of Canadian

storage which allows the production of the greatest

3



amount of usable energy consistent with refilling, with
an acceptable degree of assurance so as to meet the firm
loads of the following year. The end of the refill
period for the attached plans is considered to be

July 31.

(i) Assured Refill Curve

The Assured Refill Curve gives 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 refill period and as each
month of the refill period is passed the second-
lowest volume for each remaining portion of the refill
period. A summary tabulation of the Assured Refill
Curves for the whole of Canadian storage for each of
the operating years 1s included as Table 2,

(ii) Variable Refill Curve

The Variable Refill Curve gives end-of-month storage
contents for the period Jammary through July required
to refill Canadian storage based on forecast inflow
volume during the refill period.

In carrying out the studies for the Assured Operating
Plan simmlated forecasts, such as would have been made
at each date with the information then available, were
used to establish the Variable Refill Curves. Similar
procedures, using actual forecasts, will be used to
establish the Variable Refill Curves for each year's

operation. CompoBite Variable Refill Curves for the
L



whole of Canadian storage for all 30 years of
historical record for the operating years 1969-70
through 197L-75 are included as Tables 3 through §

to illustrate the probable range of these curves.

(e) Upper Rule Curve

The Upper Rule Curve gives the mandatory end-of-month
storage content to which each individual Canadian storage
shall be evacuated for flood control and other requirements.
The Upper Rule Curves used in the studies were developed
from the simulated forecasts mentioned above considering
the Flood Control Storage Reservation diagrams and any
other limitations. Composite Upper Rule Curves for the
whole of Canadian storage for all 30 years of historical
record for the operating years 1969-70 through 1974-75
are included as Tables 6§ through 9 to illustrate the
probable range of these curves.

(d) Definition of Operating Rule Curve

Prior to January 1, the Operating Rule Curve will be
defined by the Critical Rule Curve or the Assured Refill
Curve, whichever is higher, When the duration of the
eritical period is more than one year, the Critical Rule
Curve for the first year of the critical pericd will be
used in the foregoing determination. Beginning January 1,
the Operating Rule Curve shall be defined by first deter-
mining the higher of the Critical Rule Curve and the

5



Assured Refill Curve; the Operating Rule Curve shall

then be the lower of the above-determined value or the
Variable Refill Curve. At no time shall the Operating
Rule Curve be higher than the Upper Rule Curve, Composite
Operating Rule Curves for the whole of Canadian storage
for all 30 years of historical record for the operating
years 1969-70 through 197L4-75 are included as Tables 10
through 15 to illustrate the probable range of these

curves.

3. Operating Rules

The following rules applicable to storage operation have been

used in the 30-year system regulation studies summarized herein to

illustrate the probable range of storage operation.

(a) The whole of the Canadian storage may be drafted to its

(b)

Operating Rule Curve as required to produce optimum

generation in accordance with Annex A, Paragraph 6, of

the Treaty, subject to project characteristics and

operating constraints,

The whole of the Canadian storage will not be drafted

below its Operating Rule Curve unless:

(i) Reservoir storage in the United States system has
been drafted to its Energy Content Curve; and

(i1) Deliveries of secondary energy in the United States
are discontinued; and

(441) Committed firm thermal and miscellaneous resources

6



not displaced by surplus firm hydro resources are
in operation or other replacement energy has been

secured from sources other than thosze 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 applicable Critical Pariod
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. I the system has a critical periocd in excess
of one year, then the proportionate draft will be made
first to the first Critical Rule Curve, then between the
first and second Critical Rule Curve, the second and third
Critical Rule Curve, et cetera. 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.

(d) Each Canadian storage reservoir will be operated on or below
the storage content defined by its Upper Rule Curve.

(e) Canadian reservoirs shall be operated to provide the required
flood control regulations. In the event there is a conflict
between the flood control requirements and the power require-
ments, the flood control requirements shall govern.

7




L. Implementation

These opsrating plans shall be implemented by the entities
as required by the Treaty and in accordance with the Principles and
Procedures for the Preparation and Use of Hydroelectric Operating

Plans for Canadian Treaty Storage dated July 25, 1967, to which the

entities have agreed.



These footnotes apply to the following tables.
B;:rt-n

1/ The ruls curves for the individual projects totaled to obtain
the composite rule curves for Canadian storage consider only
usable storage. The actual allowable volums in Mica in terms
of storage space below full pool will be caleculated in the
actualﬂ:ﬂperaﬁnggaunhﬁlsmhtheﬂiniﬁalﬁlﬁngh

2/ The Upper Rule Curve is based on the assumption of a transfer
of two million acre-feet of flood mntrul storage space from
Arrow to Mica, This tranafer will be determined each year
in accordance with draft of Flood Control Plen dated
August 12, 1968, and may not be as assumed in the studies,
The unmpnnitﬁ Uppﬂ'!' Rule Curves tabulated herein are for the
sole purpotie of defining the Operating Rule Curves in
instances where the Uppar Rule Curve provides for preater
draft than the Varisble Refill Curve. In the
regulation studies, individual Uppsr Rule Curves for each

o Canadian Treaty reservoir werse used as an upper limit to
reservoir storage content., The tabulated values of the
composita Upper Rule Curves for tha end of May, Juns, and
July were taken from daily system regulation studies rather
than from simulated forecasts and Flood Control Storage
Reservation diagrams,
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COLUMBIA RIVER TREATY

AGREEMENT
on

HYDROELECTRIC OPERATING PLANS FOR CANALIAN STORAGE

DURING THE OPEPATING YEARS 1969-70 THROUGH 1974-75

The Canadian Entity and the United States Entity signed
an agreement on 2 June 1969 and 6 June 1969 on "Columbia Rivgr
Treaty Hydroelectrie Operating Plans for Canadian Storage -
Operating Years 1969-70 througn 1974-75," dated February 15, 1969.

The Canadian Entity and the Unitud States Entity herewith
agree to an amendment of "Columbia River Treaty dydroelectric
Operating Plans for Canadian Ctorage - Operating Year~ 1969-70
through 1944-75," dated Fzbruary 15, 1969, by deletion of

Footnote 3 attached to the tables included in thac docrmeant.

7

~ / , - ¥ = =
4 4 -
Lty L, ,.-,_"’iﬁ/ Wg,éﬁfmr ﬂ

E.o -G’q Williﬂ- ton Ho Ri Ri:h!::ﬂ:‘-d !

Chairman Chairman
Canadian Entity United States Entity

oy L. s o 7

(Date signed) - (Date signed)

e




Y
i \

These footnotes apply to tha following tebles,

1/

Notea

The rule curves for the individual projects totaled to obtain
the composite rule curves for Canadian storage conoider only
usable storage., Tho actual ellowable voluwra in Mica in terms
of storage spacec below full pool will be caleulated in thes
actual operating yesar until such time as initial filling is
completed.

Tha Uppa» Rule Curve is based on tho asswiption of a trznsfer
of two milliion acre~feet of flood control storage apace fron
Arrod to Mica, This tranafer will bz determinsd each year
in accordance with draft of Flocd Conbtrol Flan dated

August 12, 1968, and way not be as s2soumad in the studies,
The composite Upper Rule Curves tzbulated horein are for the
role purpose of deflining tho Ongrating Rule Curves in
instancea vhore the Uppsr Pule Curve provides for grester
draft than ths Verisblo Refill Curve. In the syutznm
rogulation studies, individual Uppar Rule Carves for each
Conadian Treaty reservolir were uocd a&s an uppar lindt to
resarvolr storage contens. Tha tebulated valuss of the
composite Uippor Rulas Curves for ths end of Hay, Juns, and
July vere tzken from deily systen regulation studies rether
than from sizmlated forecashto and Flood CGontrel Storzece
Reservation dingrams,




Hr. Wendell E. Johnaca
Chairman, United States Section
Permanent Engineering Board

cfo Office, Chlef of Engineers
Building T-7, Room 1308
Washington, D.C. 20315

Dear Hr, Johnson:
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In reply fefer to:
AD

Enclosed are three-copies of an agreement, which has been signed
by the United States and Usnadian Entitles, cmending "Hydroelectrie
Opezating Plans for Canzdian Storage Durinpg the Operating Years
1959-70 through 1974-75," by deleting Footnote 3 from the tables.
Eaclosed are additional coples of a revised page of footnotes for

your coavenlenca.

(SGD) E. R, RAICEMOND

H- Ro ﬂﬂtﬂnmﬂ
Chairman
United States Entity

Fnelozuies

ccs

Divisicn Eagineer, Corps of Engincers

Morpan D. Dubrow, Washinstom, D.C.
W. D. Kemmedy, B. C. Hydro
G. H. Fernald, Jr., Cof E
B. Coldhammer - P
G. W. Topan - AC
JH. M, MeIntyre - PR
F. K. Linprt = PRl
Adm, Chron. File - A
Secretary, U.S5. Entity - AD

Ab:Elropitzer:yn 9-29-59

Sincerely,




