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Miaute

The Iantermaticanal Joint Commission, Usnited Htates and
Canada, et at 3:00 P.N., Becember 39, 1909, with Eugeus ¥,
Weber, Acting Chairman for the Mud dtates Sectios, pre-~
aiding. Also pressnt were: A. G. L. ton, Chalirman
of the Canadian sSection, and Commissiomers J. Lucien
Danseresu and D, M. Stephens for Canada and Fraocis i.. Adams
for the lnited itates.

The woetiag was opeaed by Chairman Weber. Ia a brviel
discussion the Commissioners confirmed that both sections
of ﬂ»e Comuisaion were prepared to nxm&ﬁwmm
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The report was signed by the Commissioners preseat and
the ecretaries of the Commission wers instructed to forwerd

the origiasls aad coplies of the report to the Govermments
immediately.

This miaute was resd and approved by the Commission on
Pecaember 29, 156,
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29 December 18659

Dear 8ir,

In i1dentisal letters to the United Btates and
Csnadisn Bections of the Internationel Joint Commission,
dated January 28, 1959 and January 2%, 1959, respectively,
the Becretary of State for the United States and the
Secretsry of Btate for External Affeirs for Canada referred
to the general objectives of the Columbie River Reference
of Merch 9, 19kk and requested a specisl report as follows:

"The Governments of the United States and Canads,
as a2 pert of their continuing d4iscussions, have sgreed
t0o request the Internsticnel Joint Commission to report
special y to the Governments at &an eariy date its re-
commendstions concerning the principies to be apriied in
determining:

"{(a) the benefits which will resuit from
the cooperative use of storsge of
waters and electrical interconnection
within the Columbia River System; and

"{b)}) the apportionment between the two
countries of such benefits more
particularly ip regard to electrical
generation and flood control.”

The Honourable,
The Secretary of State for External Affairs,
OTTAVA .



fhe Commisgion has completed the apecial report
requested and accordingly I enclose & copy of the Report
of the Commission which wes signed at Vashington on
29 Decemder 1959,

Under separate cover I am forvarding one bundred
additional copies of the Commission's Report of
29 December 1G5%9,

Yours sincerely,

4 jé/)d‘//('f

$.G. Chance,
S8ecretary, Canadian Bection,
Internationsl Joint Commission,



REPORT OF THE INTERNATIONAL JOINT COMMISSION
UNITRED STATRS AND CANADA
ON PRINCIPLES FOR DETERMINING AND APPORTIONING
BENEFITS FROM COOPRRATIVE USE OF STORAGE OF WATERS
AND ELECTRICAL INTER~CONNRCTION WITHIN THRE COLUMBIA RIVER SYSTEM

In ideatical letters to the United 3tates and Canadian
Sections of the Intermational Joint Commission, dated Janue
ary 238, 1959 and January 29, 1959, respsctively, the Secretary
of State for the United States and the Searetary of State for
External Affairs for Canada referred to the general ocbjectives
of the Columbia River Reference of March 9, 1944 and requested
a special report as follows:
port PRI e itet Mol S,
the Iaternational Joiat Commission to report spesially to the

Goveranents at an early date its recoamendations
the principles to be mu« in determining:

“(a) the beasefits which will result from the cooperative

use of s 0of waters and sleotrisal intereon~
nection wi the Columbia River System; and
"(b) the 1 t betwesn the twe countries of sweh

bensfits more particularly ia regard to eleotrieal
gemeration and flood oomtrol.”

In the preparatioan of this spesial report, the Commission
utilised as baockground data all the iaformation available to
it on the water resocurces developmeat needs and possibilities in
the Columbia River area. This included the reports of the Iater-
national Columbia River Engineering board under the Columbia



River Reference, as well as studies of other agencies in both
the United States and Canada. A special work group was estab-
lished to prepare summaries of the available data that would
provide a background and orieatation and thus facilitate mutual
understanding of the situation and conditioas under which prin-
ciples for benefit determination and apportioamsat would be
applied. Also, the Commission approached the problem of formu-
lating principles within the context and iateat of the Boundary
Vaters Treaty of 1804,

The studies of the Internatiocnal Columbia River Engineer-
ing Board, as well as other available ianformation, iadicate
clearly that there are possibilities for cooperative develep-
ment in the Columbia Basia that could be of mutual advantage to
the two countries. Accordingly, the Commission was able to ap-
proash the problem of formulating primciples for benefit deter-
siaation and apportionment with informatioa on specific projects
for gooperative developmeat which would offer advantages to both
eountries. The Commisaion was guided by the basic consept that
the principles recommendsd herein should result in an equitable
sharing of the beasfits attributable to their cooperative under-
takiags and that these should result ia an advantage to each
country as compared with alternatives available to that country.
The Commission gave ocasideration to the prastical problems that
wvill be encountered in applying the priasiples to cooperative



arrangesents between the two countries on gpecific projects in
the Columbia River Basin. This was done to ensure that the
pringiples would be workable but no attempt was made to spelil
out in the principles the detailed procedures that will neces-
sarily be delinested when cooperative arrangements are eatered
iato. The Commission recognizes that several administrative
and legislative actions in each couatry may be necesaary before
taese details can be worked out.

The principal bemefits in the downstream country from co-
operative use of storage of waters withia the Columbia River
System are improvemeats in hydro-elestric power production and
preveation of flood damage. Although other bensefits would also
be realined from asuch cooperative use, the outlook at this time
is that their valus would be 80 small in comparison to the power
and flood control values that formulatioa of principles for their
deternination and spportioameat would not be warranted. This is
80t intended to preslude comsideration by the two Joverameats of
any benefits, tangible or iatangible, which may prove to be sigai~
ficant in the selection of projects or formulation of agresments
thereon.

The prospective dowastrean power bensifits are transportable
and within reasonable traansmission distances of the boundary.
With adequate electrical inter-connection, it would therefore
be feasible to share these benefits in kind, that is, ashare the



power itself rather tharn its value in money. The flood goantrol
benefits, however, scocrue in specific localities and are not
transportable. Cooperative use of storage designed to produce
such benefits therefore requires recompease in money or by other
means. In addition to providiag a msans for the return to the
upstrean country of its share of dowmstrean power benefits,
eleotrical intercomnsotion betweea the power systems in the up~
strean and downstream countries opens the possibility of signi-
ficant sconomies and advantages in the operation of the iater-
connected systems in both countries through the cooperative use
of gensration and transmission facilities.

In view of the foregoing, the Commission's recommendatioas
on principles for benefit determination and apportioanmeat are
preseated herein in three sections, asasly, gensral principles,
power principles and flood control priaciples.

GEMERAL PRINCIPLES

Selestion of Projects

A necessary step in the development of cooperative arrange-
ments involviag shariag of dowastresn bemefits is the selection
of the projests to whish such arrangsmseats would apply.

In seleeting iadividual projests from among the available
alteraatives ia both countries for cempreheansive developmeat of
the Columbia River Basia, it would be comsisteat with ocustomary
prastice to give first sonsideration to thoss projects that are




most attractive economically as reflected im the ratioc of bene~
fits to costs. It is suggested that this widely acoepted prin-
ociple be followed in iateraational cooperative development of
the Columbia River Basin to the exteat that it may prove practi-
cable and feasible to do 30. If projects are developed succes~
sively to meet the growing needs for power production and to
provide flood protection, the most efficieat projects for those
purposes should generally be developed first in order to maxi-
mize the net benefits to sach country. It is recognized, how-
ever, that the results to be obtained Irom possible cooperative
projects in the Columbia River Basin will comstitute oanly a part
of the total requirements for water resource development and use
ia the affected regions in both countries. Therefore application
of the principle will necessarily be subjest to the sovereign
respousibilities in easch country with respect to many vital and
important aational iatevests which must be taken iato aceount
in utiliziag the water rescurees in each gowatry. T7The Commission
therefore recommends the following geasral principles:
General Principle ¥o. 1

Cooperative developmsat of the water rescurces of the
cash couatry, reguires that the stavage faciiities and dewe
stream power tion facilities proposed by the respective
gremirige vl et axtens 51 1 prasiionnle s Temednie 1o

mn:ﬁn. with dus cousideration of fastors not reflected in the
rRL0,




Disgussion of Gemeral Principle No, 1

It is inteaded in the application of this priaciple that
benefits and costs of the projects given comnsideration ia
either country would be determined on the basis of the same or
comparable evaluation standsrds, includiag such factors as the
nature and exteat of the benefits to be cousidered, the evalu-
ation of such benefits, the determimation of the initial iavest-
meat and the oomputation of the asnwal costs,

The phrase "to the sxtent that it is practicable and feasi-
ble to do 80" is insluded in recognition of the fast that 8 will
ot always be possible to adopt a prejest whelly on the basis of
its benefit-cost ratic as compared $to other projects in the river
basia. There may be isportaant aco-monetary fastors, sot reflested
in the benefit-cost ratio, which may require coasideration aad
whieh may be of compelling influence in choosing projects for
soastruction. Such fastors iaclude the disruption of community
and regional esonomies, sseaic, historic or assthetic comnsider-
atioan, the preservation of fish and wildiife, and similar
considerations, vhish canmot be adequately svaluated in monetary
terns. Other prastieal consideratioas that might preclude the
theorestically deairable order of coastrustion of projects would
include the following:

(a) the availability of funds, whether from public or pri-
vake s0urees, may be an important coasideration in the scheduliag
of projects within each country in an exteasive basin~wide plan.
This factor alone may require sslection of a small project pro-
viding urgently aeeded benefits even though the small projest




may have a lower benefit-cost ratio than a larger project requir-
ing more funds than are available. On the other hand, it is
important to regogaise that a small project undertaksn for such
an immediate consideration might jeopardize an eveatual develop-
mont of far-reashing beneficial consequences.

(b) an urgeant need to provide for such purposes as looal or
regional flood control, navigation, irrigation, or exceptional
increases in power requirements may determine the order of pro-
Ject construction rather than the ratio of bemefits to costs.

(c) the attitude of affected interests on the floodiag of
lands and improvements or tv the effect of a project on other
uses of the water resource may require postpoasseant or abaadon-
ment of comnstrustion of projects that are the most attractive
when viewed solely from the standpoint of their benefit-cost
ratio.

General Primciple ¥o. 32

|
:
&

Cooperative hwv-t of the water
River basia should it in advantages ia power supply, flood con~
trol, or other bemefits, or saviags in costs to eash couatry as
conpared with alteraatives available to that couatry.
Disgussion of Gemeral Prisciple No. 32

This principle was used as a basic consept by the Commissioa
in the preparation of the more specific prianciples recosmended
horein, and is recorded for future guidance in the application

of those principles.




Trans~Boundary Projects

Projects which could produce downstream bensfits to be
shared betwsen the two countries may be located entirely in
the upstream country, or may be trans-boundary projects in which
the beasfit-producing potentials of storage and head are partly
in each country. 8Such projects affect the level of water above
the boundary and in comsequence are subject to Article IV of the
Boundary Waters Treaty of 1908, The principles presented else-
where in this report are applicable direstly to storage projects
situated entirely in the upstrean country and relate to the ef-
fects produced in the other. 7To apply these principles to a
trans~-boundary project, it is first necessary to assign to each
country an "eatitlement” to the storage. This eatitleseat or
share of the benstit-produsiag poteatial of the storage would
then form the basis for determinatioa sand apportiomment of down-
stresn benefits betwesn the two countries in acoordance with the
prisciples recommended herein. In addition, an entitlement to
At-site power geseratioa should be determined based on the beae-
fit-producing poteatial of the head and flow invoived. Also,
the respective eatitlements to share in aay other bensfit-pro-
ducing potentials should be determined if sigaificant.

A% a basis for determining the "eatitiemeat” of each country
to the benelit-produciag potentials of storage and head at trans-
boundary projects, the Commission recommends the following
general principle:




General Pringiple No, 3

vith respect to trans-boundary projects in the Columbia
Basin, which are subject to the provisioas of Article IV of
the Boundary Waters Treaty of 1909, the eatitlement of sach
country to partiscipate in the developmeat and to share iu the
downstrean benefits resulting from storage, and in power
genarated at site, should be determined orediting to sash
country such portion of the atorage capacity and head poten~
tial of the project as may be mutually agreed.
Discussion of Geasral Prineciple No. 3

The "eatitlements” determined in sceordance with this prin-
ciple provide a basis for establishing benefit credita. The
principle ia desigasd to provide flexibility in the arrangmmeats
between the two countries for cooperatioa on trans~boundary pro-
Jects, The entitlemeat of a country computed in accordance with
this principle would be the basis for determining the ahare of
dowaatrean beastfits due that country in accordance with the

other principles preseated ian this report for projects wholly ia

one country.

POWER PRINCIPLES
The setting ia whieh principles for determining and shariag

power beastits from the coeperative use of upstrean atorage in
the Columbia River aystem would be applied is ons in which sigai-
ficant changes are likely to ocour within the life of projeets
that might be considered for development at this time. At preseat
the power loads ia the United States portion of the Columbia Basiam
and adjacent areas of the Pacilic Northwest are supplied almost
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entirely Irom hydro-electric plants. The downstream generating

plants in the United States are now in a poaition to bemefit
materially Irom storage regulation upstrean primarily through
improvement of the dependable oapacity and useable smergy of

the downstream plants. As the more cconomionlly attractive

hydro plants are developed progressively, it will begome neces-~
sary and advantageous to add thermal plaants to the syates unmtil
ultinmately the Pacific Northwest power aystem in the United 3tates
will become predomniaantly thermal.

In the course of this change, the character of the benefita
to dommstream hydro-¢lieotric plaats in the Uaited 3tates from
storage will change to benefits in the form of peaking capacity
and thermal replacsenent energy and may change ia value.

Ia Canada, the hydro-electric power poteatial has not yet
beoen developed to & comparable extent. JFor this reasoa, the type
of change envisioned in the United States is umlikely to oocur
in the Canadian portion of the Columbia River Hasin and adjoin~
ing areas until a oconsiderable period of time has elapsed,

In the light of the foregoing, the Commission has found it
aescessary in its formulation of principles for deteraination
and shariag of power bsaefits to allow for changiag conditions
during the specitied period that a cooperative developmeat
agreement or any exteasion thereof would be effective., The
prissiples recommended below for the determiaation and apportion-
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ment of power benefits are believed to be sufficiently flexible
to provide for equitable arrangsments to permit taking into due
account the changing conditions expected,.

Application of the power principles to conditions in the
Columbia basin would require electrical interconnection between
the power systems of the two countries to make posaible delivery
of the upstream country's simre of the power produced in the
downstream country Irom the use of stored waters. Although sugh
delivery could be accomplished initially with a somewhat limited
dogres of intervoanection, the Commission is of the opiaien that
provisioa should be made for the eveamtual developmeat of a
broader, loag-range plan for cooperative operation of the iater-
connecied power systems of the two countries. Accordingly, the
power principles include in addition to those governiang cooper-
ative use of stored waters;, a principle providing for iatercoan-
aostion and goordination of the major power systems in the
Columbia basin and adjoining areas in both cocuatries =0 as to
permit the power utilities of the two countries to gain she ad~
vantages of copperative arrangsments in power aystem operatioas.
Power nmxgu No. 1
ltud on ﬂu s of ::“ mm“” “y::: :rguw:!m%m
in the other coumtry.

Diseussion of Power Priaciple No. 1

This principle is basic to a determination of the depeadable

capasity and usable energy that can properly be credited to
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operation of upstream storage for the benefit of hydro-electric
powver gemneration downstream. Emphasis is placed particularly oa
the concept of an assured plan of operation of the storage with
the expectation that the downstream system will be developed and
operated 50 as to make optimum use of the stream flow regulation
provided.

it is a generally accepted eagineering principle in the
electric power field that any power supply which is classifled
as "firm" or "dependsable” must be deliverable on such a schedule
or plan as to assure availability of the power at the times when
it is needed to serve the load, particularly during peak load
periods. It is, therefore, highly importaant that river-flow
regulation be provided under an agreed operating plan or rule
curve that will assure the dispatch of water by the owmer of
storage facilities to the owaers of dowmmstream hydro plants in
such a manner as to meet the aseds of the latter for delivery
of firm power to their customers. 3uch a plan of operation will
provide the maximum dowastresas power benefit consistent with the
degres of coordination agreed upon.

1t is expected that a geaeral plan of operation of the up-
stream storage project will be estimated for the entire period
of the agreement with the understanding that mutually satis-
fastory adjustments in the long-range plan of aperation cean be
made from time to time as necessary. This geasral provision for
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adjustment 13 additional to the flexibility for changes by
either country which may be aspecifically provided for in the
agroemont. Factors that may bring about the need for adjust-
ments in the operating plan are covered in the disgussion of
Power Priaciple Ho. 2.

Power Principle No, 2

The power beneflits attributable to an upstream storage pro-
ject should be estimated in advance to the exteat possible to
the mutual satisfaction of the upstream and dowastream countries.
These estimates of powsr benefits should be subhject to review in
sccordance with the agreed priaciples every five years, or more
often as may be agreed, to take ianto account in subsequent esti-
nates any change in previously aseumed conditioms and to imsure
optimum utilization of the storage and ascurate determiaatioa of
future benefits.

Discussion of Power Principle No. 2

This principle is intended to provide in advance of ¢on~
struction of upatrean sStorage reservoirs & loag-rangs estinate
of the expected benefits of the intermational cooperative uader-
taking. The estimate of beneilits, expressed in power, or in
monetary terms if neceassary, would be determined om the basis of
the curreat assured plan of operation as dessribed uader Power
Principle No. 1 and in accordance with Power Principle Mo. 3.

It is contemplated that the appropriate ageacies in eash
sountry will collaborate in the preparation of the sstimate and
that it will cover the eatire period of the iatermatiosal agree-
meat. Any extension of the agresmeat would also require similar
estimates. It should be based on the relevant conditions of load
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and power supply expected to prevail during the period of the
agresment. The assumed power supply should include the pro-
Jects, both hydro-elestric and stean~electric, considered most
likely to be coastructed to meet the long-range needs of the
power systems concerned.

In estimating the loag range power benefits attributable
to upstream storage and in the periodic reviews provided for in
this principle, due recogaition should be given to the adjust-
sents in storage operation that are likely to be required to
meet power loads and other water use needs in either country.
Yactors in either country which could change and thus alter the
role of storage include: the magaitude and charasteristies of
the power loads to be served, installed generatiag capasity
available in the hydro-slecstric plants oan the affeoted systama,
the ancunt of thermal gemerating capacity available and the re-
quiremsats of other water uses. The time and effeet of sush
echanges should be antisipated by the appropriate Cansdian and
United States agencies as far in advanse as poasible and taken
into ascount either by provisioa in the assured plaa of oper-
ation or by agresment on mutually satisfasctory adjustmeat as a
result of the periodic review of the plan of operation and loag-
rasge ostimate as provided for in this principle.

In addition to the primary purpose of furnishing a loag-
range estimate of the benefits of the iaternaticaal cooperative
undertaking the advance estimate and periodic reviews are expected
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to serve several other purposes. The agencies affected will be
affiorded a basis for amticipating the probable long-range use
or role of the storage in the respestive countries 3o that other
developments on the affected power systems can be plaaned well
in advance and timely provision made for thelir construction as
required by each gountry. Assurance as to use of ths storage
would facilitate advance planning of the tranamission aystems
regquired to coordinate the storage operation with generating
plants on the iaterconnescted powsr aystems. Information pro~
vided from the estimates would also ald the two countries in
deternining the timing and value of other projects of iater-
aational scope in which they may be joiatly interested.

mww*;a

The smount of power bensfits comsidered to result ia the
dowastrean sountry from regulation of :mm-mmum
x:tmmmmaum metm

differense between the amount of that would be preo-
dwoed at the downstresm plants with n:r regulation and
the amount that would be produced without regulation. This
doternination would be wmade ou the assumptioa that upstreas
ammuwwu.mmxmawm.utmu-m

ssOrage

and power supply. The tMtMotmm
storage thus established should be proserved throughout the

period of the agreemeat.
Disoussion of Power Priasiple No. 3

Application of the with and without primsipls iavolves
several significant determinations and prosedures to insure
that the upatream storage receives proper eredit for its con~
tribution toward meeting the load. Because of the fact that
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successive units of ztorage capacity added to s system of pro-
jects result in decreasiag smounts of regulatory effect per
unit, the time at which a project is considered as added to the
system in relation to the time at which othexr storages are added
affects the amount of regulatory effect and ascompanying firm
power benefit with which a particular storage project may be
credited. Thus the conditions under which a project is con-
sidered as added determines its '"credit positioa'.

Under this principle, it is intended that the storage aredit
position of an upstream atorage reservoir be determined on the
assumption that it is added at an agreed-upon ievel or coaditioa
of storage and power supply. This "level” or "condition" might
be defined by relatiag it to a "base aystem”. The "base syatem"
would be gomprised of all developmeats sxisting at the time of
negotiation of an agreement together vith developmesats actually
under coanstructioa st that time.

Since many estimates and computatioas have already beea
made on the basis of data available duriag the Commission's con~
sideration of these prinsiples, it is suggested that ssgotiatioas
undextaken ian the near future utilize as a base system the develop-
meuts exiasting and under construction on Jamuary 39, 1959, the date
of the two doveraments' request for this report. The pertineat
storage deveiopments in the curreat base system are:
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Project Useable storage
Kootenay Lake 673,000 acre-feet
Hungry Horse 2,988,000
Flathead Lake 1,317,000
Albeni Falls 1,163,000
Coeur d'Alenc Lake 225,000
Grand Coulee 5,072,000
Chelan 076,000
Brownlee 1,034,000

13,032,000 acre~feet

If negotiations are undertaken or coatinued at a time whea
major changes have occurred, a revised base system should be
agreed upon. Conditions of Iaternational Joiat Commission Orders
of Approval atlecting any of these developmeants would coatisue to
be appliocable.

It is contemplated that the represeatatives of the two
goveraments who negotiate arrangaments uander these prinsiples
would agree on the order in which the storages they have under
consideration wvould be considered as added to the bamse system 0
that a credit position foxr each such astorage could be established.
It is intended under this principle to provide that the coredit
positions of the storages thus established will not he adversely
affeated by the addition of subsequent storage and that the stor-
age oredit of such agreed upon storages may increase or decreass
only as the role of storage generally in the system changes.
Power Principle No. 4

The amount of power bensfits determiaed to result ia the

downstrean country tr::':!uatm of flow by storage in the up~
stream oountry would iy be expressed as the increase ia
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dopendable u{droq:t plectric capacity in kilowatts under an agreed
upon eriti strean flow condition, and the increase in average
snnual useable hydroelectric energy ocutput ia kilowatt-hours on
the basis of an agreed upon period of stream flow record. Since
this procedure xequires relating the increased power produstion
to the loads to be met ia the downstrean country aand adjustaeat
of the upstream country's entitlemeat to conform more nearly to
its load requiremeants, consideration might be given in the nego-
tiations to the adoptios of arrangements that would be less de-
peadent upon consideration of the load patterns in each country.
Disgussion of Power Principle Ho, 4

Ia determining the increase in dependable hydro capssity and
in useable energy output at downstrean plants resultiag from up-
strean regulation, the estimates should be based on the ability
of those plants, enlarged as necessary, to serve the coordisated
aystem loads in the downstresm country oxpected to be realised
during the periods under consideration.

The eritical flow period used to determine hydroc plant out-
puts available for swpporting dependable capacity oan the down-
stresn load would be that corresponding with the agreed-upon
level or condition of storage and power supply as contemplated in
Power Principle No, 3.

Estimates of increase in average annual useable saergy out-
put at the atfected dowastream plants should be based on an
agreed upon period of stremm flow record which is expected %o
give results represeatative of loag ters coaditions.

It is expected that both depeandable capasity and energy bdene~-
fits will result duriag the early and intermediate stages of the
storage operation, but during the later stages the power beanefit

nay oonsist only of iscreased useadble energy.
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Whether the objectives are to produce the maximum firm
power, peaking capacity or thermal replacement energy, the
power useable on the downstream load is the basis for deter-
mining the monetary value of the power resulting from the co-
operative arrangsments. 5uch value as defined later in Power
Principle No. 5 would serve as the basis for adjusting the up-
stream country's eatitiement as between capagity and eaergy,
to amounts of eguivaleat total value, which conform more ansarly
to the requiremsats of the upstream country's load.

Power Primciple Mo, &

Whenever it is necessary 1o place a monetary valus om down~
strean power beasfits arising in ocne country from storage oper-
ation in the other ecountry, the value should be the estimated
cost to the dowastrean gountry of obtaining equivaleant power from
the moat eccnomical alteraative source avallable sacept where the
appropriate Canadian and United 3tates agencies specifically agree
on some other basis of evaluation.

Blissussion of Power Primsiple MNo. &

This principle is iateaded to provide a basis for the evalu-
ation, in monetary temms, of downstrean capacity and energy bene-
fits attributabls to upstream storages for whatever purposes sueh
noastary evaluation may be required; but is iatended to have ap-
plisation oanly in those cases where appropriate monetary values
for specific purposes are not otherwise agreed upon by the appro-
priate United 3tates and Canadian agencies. It is further in-
tended that where such mometary values are agreed upoa by the agen~
ales, for any period during the life of the covering agreement,
the value S0 agreed upon shall over-ride the provisions of this

prineiple.,




The alternative source used as a basis for the evaluation
should be the most likely source available to furnish an amount
of power equivalent to the power being evaluated and might be
hydroelectric, thermal or some combiaation thereof.

Power Principle No, 6

The power banefits determined to result ia the downstream
couantry from regulation of flow by storage in the upstreas
country should be shared on a basis sush that the benefit, ia
power, to each country will be subatantially equal, provided
that such sharing wonld result ia an advantage to each country
as compared with alteraatives available to that country, as coa-
tenplated in General Prianciple No. 2. Rach coun should assune
responsibility for providiag that part of the 2 ities meeded
for the cooperative development that is losated within 1its own
territory. Where such sharing would aot result ia an advantage
to eagh country as contemplated in General Principle No. 2,
sthere should be negotiated and agreed upon such other division
of benefits or other sdjustasnts as would be equitable to both
countries and would make the cooperative development feasible.

Discussion of Power Prineiple No. &
It is sssumed that each country would bear all capital and
operatiang costs for fasilities it would provide in its owmn terri-

tory to carry out the cooperative developmeant. The upstroam
country's share of the power would be transmitted to the boundary
by the downstrean country at such points as may be most economical
to the dowmstrean country, Other poiats ocould be selected upon
request of the upstream country provided that any excess costs to
the downstream country are paid by the upstream country. Losses
in transmission of the power to the iateraational boundary from
the points of generation would be borns by the upstream country.



The voltage at which power would be deliversd to the uwpstream
couatry would be mutually agreed upon but such voltage should
be & level that is in common use on the downstream power syatem
through which the traasfers of power are to be made.

The load factor at which the upstrsam country's share of
power is delivered should also be agreed upon ia advance.
Basically, the downstrean country should not be required to pro-
vide more facilities for generstion and tranmmission to furaiah
the upstream country its entitiement of power thas would be e~
quired if the power were to be used in the dowastrean country
at the load factor gemerally applicable to its atfested hydro
plants.

Power Principle o, 7

R~k Sy oLy g e T

systems to the extent that they are prasticable and desiradle,
would also provide many mutusl muu which should be sharved.

Coordination being a mtmm funstion would reguire spesitisc
mmtcuthm the operating agencies as the need

Blaguseion of Power Prineiple No. 7

The first six power principles recommended ia this report
are directed to deterainstioa and apportiommesnt of benefits
which would result from iatermatiosal cooperation in the use of
atored waters. These are basically hydraulic bensfits whioch
can be realised by storiag flood flows during the spriag and
summer months and releasing the atored waters duriag the fall and
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winter months when they can be put to use for the production of
fira power at the storage site and downstream. Electrical inter-
commection between the power systems of the two countries would
be required to make possible delivery of the upatream country’s
share of the power produced in the dowastream country from the
use of stored waters, but the intercomnnection capacity provided
for this purpose would be oaly that needed to accomplish such
delivery. This limited degree of intercosnection would not, how-
ever, make possible the greater bensfits that would agcrue to the
two countries from a compreheasive plan of intercoanection aud
coordination.

Such coordiaation should be recognized in the development
of the agreed upon plan of upstrean storage operation and ia the
computation of system power bensfits., Separate arrangemeants may
be required for shariag coordination benefits because the elec~-
trical coordimation envisaged could extend geographiocally beyoad
the service areas of the generatiag plaats or power systems di-
rectly benefited by the release of stored waters from storage
projects construsted by the upstream commtry. It is recogaised
that the power systems in British Columbia are not now developed
to the sane exteut as in the United States portion of the Columbia
River basin, but it is the intention of this priaciple to provide
for long~-range intermational cooperation between the systems of
the two countries as they continue to develop in the future.
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Under arrangemeants for coordination, it would be expected
that all participatiang power aystems would retala their local
autonomy but would negessarily operate thelr generation and
transmission facilities under the teryms of appropriate agree~
ments with a view to maximizing mutual benefits. The arrange-
ments should set forth the broad operating principles to be ob~
served nnd should be written in sufficieat detail to deseribe
the specific purposes and ohjectives.

00D CONTROL PRINCIVLES

Among the sectioas in the United dtates to which primeiples
for flood eoatrel benefit determination and sharing would be ap-
plicable are the Eootemal River downstrean from Bonners Yerry,
1dako, and the lower main stem of the Columbia River. These
areas now have partial protestion against flooding and there are
plans for utilimation of storage in the United States to be
developed primarily for power purposes in such s way that ulti-
nasely a high degree of protection agaianst major floods would
be obtained. As sucoessive bloecks of storage for flood coantrol
purposes are added to the aystem, the amouat of flood damage
that can be preveanted per unit of £flood comtrel storage de-
creasesn. Asoordingly, the value that can be assigned to up~
stream storage for flood coatrol purposes is greater for pro-
Jeats to be coastructed in the near future than for thoss to be
built later. Also, in the Columbia Basin the hydrologic and




hydraulic characteristics are such that atorage oan be operated
ia the intereats of flood control to a considerable axteat with
little, if any, interference with the operation of the same
storage project in the ianterests of power generation.

These factors, as well as other information available to
the Commission, have been taken into account in formulating the
following principles for determiaation and sharing of flood
control bemefits which may result from coeperative development
of storage in the Columbia River Basin.

Flood Coutrol Principle No. 1

Flood gontrol benefits should be determined on the basis of
t‘:m?n“m““mnm“w regulations agresd
Discussion of Flood Comtrol Primciple No, 1

The assured plan of operation for flood control would not be
a separate plaa of oparation but rather a joiat or composite
plan of operation of a given storage project ia the interests of
£lo0d control as well as for other purpeses, priancipally power,
The plan of operation for any reservoir included in the flood con~
trol plam, therefore, should be worked out ianitially 0 as to
obtain the best combination of benefits for all purposes. In the
Pacific Northwest meteorological and hydrological conditions and
the requirements for storage operations in the iantereats of power
and flood control are sweh that little, iAf any, loss of ability
to maximize power benefits is required to accommodate flood coatrol.
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In any eveat, the plam of operation worked out in acocordance
with these principles would be the basiz for determimation of
the flood goatrol and power bemefits to be shared,

Once the plan of operation is agreed to, normal operations
for both power aand flood control would be im accordance with
that plan. It iz to be expected that both the upstream storage
ianterests and the downstream power and flood control iaterests
nay wish from time to time to request or suggest deviations
from the plan. IXf such deviations would iavolve an adverse
effect on the other party at interest it would be expected that
s basis for compensating for the advorse effect would also be
proposed. 3uch deviations would thea bo made possible if the
deviations and any regquired compensation were mutually accept-
able to both parties. 1f the upstream country wished to have
the option ol using slteranative atorage to provide equivaleant
downstream flood ocantrel effects as contemplated im the plan of
operation, such eptien should be provided for in the agreemeat.

It is assumed that acts of God, emergencies, and other
events over which neither party has coatrol, would be inter-
preted and handled in the manner usually coatemplated in 2
"foras majeure' clause in an agreement.

Flood Control Primciple No. 2

The downstream flood control benefit of the upatream storage
Pla should be estimated in advance on the benis of tho oifective-
neas of suweh storage in meeting the iflocd control objectives ap~-

plicable in the dowsstream country at the time the upstream stor-
age is provided.
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Dducussion of Flood Control Principle iv. 3
Thia principle places progpective Cansdian atorage to bs

operated in accordamce with an agreed-upoan flood coatrol plan
in exactly the same position that aay coacurrently prospective
Laited States storage for flood control purpuses would hava,
The effectivensss of all flood control storsge is measured ip
terms of the flood comtrol objectives applicable at the time
the storage 1s to be provided and the effevtivenecas determined
at that time 1s appiicable ior the eatire life of the projeect
in gquestion o for the period of agreement in the case of
Canadian astorage.

In the United Ftates the currvent primary flood coatrol
ohjective ia to obtain storage aufficient to gontrol a fleod
of the magnitude of that of 1394 at The Dalles to 500,000 cfs,
All additiomal storage ia the United itates or Canada necessary
$0 achieve this objeetive (approximately 73 million acre Zeet
of storage usable for fiocod coatrol) would, 1f included in the
1leo0od coatrol plaa, be given equal credit on the basis of the
elfectiveness of sach aere foot of such storage in coatrolling
£i00ds at The Dallies. Jstorage either in the United States or
Canada added after the necessary amount has been reached to con~
trol the is9d fleood to 330,000 ofs would, if included in the
flo0d coatrol plan, be évaluated at a lesser rate based on the
average value of sll additional storage needed to coatrol the
1884 flood at The Dalles to 600,000 efs,



Local flood control objectives have alao been identified
in other parts of the basin especially on the Kootenai River
downstrean from Hoaners Ferry where control of the 1894 flood
to a maximum of 60,000 cfs is desirable. 3torage either in the
United States or Canada should be eatitled to credit on the
basis of satisfyiag such local objectives.

Flood Control Principle Mo. 3

The monetary value of the flood control benefit to be
assigned to the upstream storage should be the estimated aver-
age annual value of the flood damage prevented by such storage.

Bisgussion of Flood Control Primciple No. 3

The average annual value of flood damage preveated by up~
stream storage can be computed by conventional methods using
stage~Iregquency and damage-frequeancy rslatioaships. The methods
are described and their application illustrated in the most re-
cont report of the Corps of Engineers on the Columbia River
Basin recently submitted by the Division Engineer, Us Army Ragi-~
neer Division, North Passific, to the Chief of Eangineers uadey
the title "Water Resources Developmeant, Columbia River BDasin"”
dated June 1958.

Tlood Coatrol Prineiple No. 4
The upstream country should be paid one~halfl of the beaefits

as measured in Flood Coatrol Principle No. 3, i.e., one~-half of
the value of the damages preveated.
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Discusaion of Flood Contrel Principle No. 4
In the event that application of this priaciple should indi-

cate a payment to the upstream country greater than the estimated
cost of alternative means of obtaining equivalent flood coatrol
in the United States the requirement of Gemeral Principle No. 3
that there should be an advantage as compared with available
alternatives would not be satisfied and counsideration should be
given to this circumatance in the negotiatioas.

Flood Control Principle No. §

The amount due to the upstream country uander the foregoing
prianciples should be determined in advance of truction of
each storage project. Paymeants to cover the eatire period that
the arrangensiats are to be effective should be made in cash as

ulmmwum&oﬂcmﬂumhmﬂmwm
aut satisfaction of the upstrean and dowastream couatries.

Discussion of Flood Coatrol Primciple No. b

The payment o0f a lump sum or periodic amount as may be
agreed upoa would, of course, be subject to the authorisation
of such paymeat by the Cougress of the United States. Request
for such authorization gould be preseated to the Congress for
consideration as s00n as a definite arrangsment between the two
countries became available as a basis for the request.
Flood Coatrol Priasiple Mo. &

In the event of the downstream country requestiag special

tion for flood comtrol of st included in the assured
plan of operation, beyoad the type operation provided for in
such assured plaa, the upstream country should be compsasated for
any loss of power shich may result therefrom. In the eveat of
the downstream country requesting the operatioan, for flood coa~-
trol, of storage not included in the assured plan, the upstrean
country should similarly be compensated for any loas of power
which may be sustained by the upstream country and ia addition
should be paid on the basis of half the damages preveated by the
operation of the storage ia queation.



Piscussion of Flood Contrel Principle No, 6

This principle is included to provide for emergency oper-
ations to meet unusual flood producing conditions not covered
in the assured plan of operation discussed under Principle Ne. 1.
As long as operations for flood control remain in conformity with
the assured plan of operation, there would be no compeasation
beyond that provided for in the other power and flood coatrol
priaciples.

12, however, unusual flood producing conditions should ogeur
and, at the request of the downstream country, the upstream
gsountry should draw down its storages included in the assured
plan to a greater exteat or at a differeat time or in any manner
aot provided for in the assured plan of cperation, the dowmstream
sountry should compensate the upstream country for the loss of
power sustained ia providing the additicasl flood protection.
That is, if such aotion caused a loss of power as compared with
the results that would have beea possible by adhering to the
assured plan of operation, then the upstrear country would be
reinbursed for the loss of power at its plants and for the de~
crease in its share of power ian the dowastream counatry's plants.
The reimbursement could be either in cash or in power as might
be mutually agreed upon. In any eveat, the downstream country
should give assurances that it would furaish sufficlent power to
zost minimum load requirements of the upstream country if the
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loss of power were 80 great as to adversely affeot the upstream
country's ability to meet the loads from its own resources.

The foregoing arrangements will apply also to upstreans
storage not in the flood coatrol plan but which is operated in
response to the request of the downstream couantry to give emer-
gency relief. In this case, however, the downstream country
should, in addition to the compsusation to the upstream country
for power loss, make a payment to the upsiream country oa the
basis of half the damages prevented.

Signed at Washington this twenty-ainth day of December 1959,

%QDJ&

- F [

A. d. L. ?m

Frm.ta L. Adams

J. Lucien Daasereau

D. M. g?ﬁm
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