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Introduction
1964 Columbia River Treaty is one of the most significant and far reaching decisions for the 
Columbia River basin since the decisions to dam the Columbia in the 1930’s.
The Treaty more than doubled the amount of reservoir storage in the Columbia basin, which 
essentially eliminated major flood damages for all but the most extreme events, which 
hasn’t happened in the entire 40 year Treaty operating history.
Treaty storage projects provide $100’s million dollars annually of power benefits in both 
Canada and in the U.S., although actual U.S. power benefits from the Treaty have decreased 
over the last 20 years, mainly due to operation of U.S. projects for fishery purposes. 
Treaty has several provisions that take effect in Sept. 2024 including changes to flood 
control obligations and the option for either nation to terminate most of the Treaty with 
10 years advance notice; hence the 2014/2024 Review.
The U.S. Entity, the U.S. agency that implements the Columbia River Treaty, is conducting a 
Bi-Lateral Outreach Program to Discuss how various sovereigns and stakeholder interests 
and concerns may fit within various alternative Treaty futures. 
Outreach Schedule: During preparation of Phase 1 studies (Oct-Dec. 2009), and after release 
of Phase I Report (maybe August 2010 to ?)
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Background: The Columbia River Basin
Columbia River basin has most installed 
hydropower capacity (~37,000 MW) in 
North America, but  large variations in 
seasonal and annual natural flows that 
cause power and flood control problems.
Canada has 15% of the basin area, but 30% 
of average annual flow at The Dalles.
~50% of worst Columbia flood flows (1894) 
at The Dalles came across Can. border
Flow at Canadian border varies from 14 to  
555  thousand cubic feet per second (kcfs)
Unregulated annual flow at The Dalles 
varies approx. ~+/-45% from 70-year 
average of 183 kcfs (133 Maf).
Daily flow at The Dalles has varied from 
36 to 1,240 kcfs a 1:34 ratio, compared to 
the St. Lawrence 1:2 and Mississippi 1:25 
ratios.
Only ~18 Maf storage before the Treaty;
today ~55 Maf
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Background: In the Beginning - - -
The 1909 Boundary Waters Treaty, signed by the U.S. and Great,  set out rules to help prevent 
and resolve boundary water disputes between the U.S. and Canada, and created the 
International Joint Commission (IJC) to study and resolve issues.  Generally based on  
“Harmon Doctrine” with upstream country having absolute right to divert or regulate.
Toward the end of WWII the
two federal governments directed
the IJC to start looking at
development of the Columbia
Basin for power and flood control,
but relatively little in the way of
studies was actually done, until -
Memorial Day flood of 1948, with 
over 50 deaths and destruction of
Vanport, Oregon’s 2nd largest city,
and >$100 million damages in 
Canada and U.S., triggered new 
studies focused on flood control
and power.
58% of flows at The Dalles came
across Canadian border from upper
Columbia, Kootenay, & Pend Oreille Rivers.

May 31, 1948 Oregonian newspaper. ©1948 The Oregonian.
All rights reserved.  
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Background: How Did We Get the Treaty?

With strong support from the PNW, the 
U.S. Senate gave it’s consent to the 
Treaty on 3/16/61, but Canada could not  
ratify the Treaty.
Province of British Columbia balked; they 
needed money to build dams on both 
Columbia and Peace rivers; they wanted 
to sell their downstream power benefits 
to U.S. utilities, but the Canadian federal 
government was opposed. 

By 1959, after 11 years’ work, including two requests to IJC to build Libby, two  
proposals by U.S. companies to build dams in B.C., and difficult debates about 
benefits and alternatives (including a Canadian threat to divert the Columbia into the 
Fraser), the IJC issued a report that recommended a Treaty with development plans 
and principles for apportioning the downstream benefits
Negotiations began February 1960 and led to Prime Minister Diefenbaker and 

President Eisenhower signing Columbia River Treaty on January 17, 1961.
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Background: Final Treaty Negotiations
Detailed joint Canadian/U.S. engineering studies during 1962-1963 addressed issues and 
estimated long term power benefits for a future sale.

Negotiations between the governments led to a Treaty Protocol, signed January 22, 1964, 
clarifying and limiting some Treaty provisions, and two Canada/B.C. Agreements defining 
their respective responsibilities, and allowed the sale of the Canadian Entitlement to the 
U.S. 

Negotiations between Canada, British Columbia, United States government, and mid-
Columbia and other utilities led to an Aug. 1964 agreement on a 30-year sale of the 
Canadian Entitlement to Columbia Storage Power  Exchange (CSPE), a consortium of 41 
U.S. utilities, for $254.4 million, with ½ to 37 public utilities and ½ to four private  utilities.  
Related Coordination Agreement among most major PNW utilites signed to assure 
coordinated operation of U.S. hydropower projects assumed in Treaty operating plans

Exchange of diplomatic notes and proclamation 
implementing the Treaty and the Entitlement sale were 
completed on Sept. 16, 1964.

President Johnson signs Treaty Proclamation at  
Peace Arch near Blaine WA on 16 Sept. 1964.
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Background: Wide range of 1964 accomplishments  
show complexity/difficulty in reaching final agreement

PROTOCOL signed in January 1964 and Treaty implemented September 1964; Protocol clarified and limited 
some operations and benefit computations.
CANADA-B.C. AGREEMENT assigned construction and operation obligation and benefits to British Columbia, 
required coordination between governments, and allowed sale of Canadian Entitlement. 
CANADIAN ENTITLEMENT SALE to Columbia Storage Power Exchange (CSPE) Corporation for 30-years 
following the completion of each project.  B.C. used the $253.93 million (discounted for early payment) in 
funds to construct their dams.
ALLOCATION and EXCHANGE AGREEMENTS allocated Canadian Entitlement obligations among U.S. 
downstream project owners, and exchanged Entitlement with BPA to provide CSPE with redetermined
amount of power for 30-years.
PACIFIC NW COORDINATION AGREEMENT (PNCA) among 14 utilities and BPA/Corps/BuRec/US Entity was 
needed to assure a coordinated operation of U.S. projects for optimum power to create U.S. and Canadian 
Entitlement.
POWERHOUSE EXPANSION of most main-stem Columbia River projects, and 
PLANS FOR OTHER FUTURE POWER RESOURCES, e.g. Hanford nuclear power and 
hydro-thermal program heavily influenced by coordinated increase in fall-winter 
flows from Treaty storage operation. 
PNW-PSW INTERTIE authorized by Congress and justified by transfer of 
Canadian Entitlement power to California, limited by
PNW Preference Law – authorized by Congress to guarantee PNW utilities first 
right to PNW federal hydropower, including extra amount created by Canadian
storage operation.

LBJ in Portland for Sept. 17, 1964, Treaty/Intertie Victory Breakfast
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Background:  Main Treaty Provisions
The Treaty required Canada to construct and operate three large dams 
(Mica, Arrow, and Duncan) with 15.5 million acre-feet (Maf) of storage in the 
upper Columbia River basin in Canada for joint optimum power generation 
and flood control downstream in Canada and the U.S.
U.S. paid Canada $64.4 million for one-half of the estimated future U.S. flood 
damages prevented through 2024.
U.S. must deliver to Canada annually one-half the estimated downstream 
power benefits generated at U.S. dams based on added value to 1961 hydro 
system and today’s thermal installations.
The Treaty allowed the U.S. to construct and operate Libby dam with
5 Maf of storage on the Kootenai River in Montana for flood control and 
other purposes.  Libby reservoir floods 40 miles into B.C., and it’s operation 
creates power and flood control benefits downstream in Canada and the 
U.S.; these benefits have no payment requirements.
For waters that would flow across the border, allows consumptive use 
(irrigation), prohibits diversions to outside the basin or other reservoirs that 
reduce Treaty benefits, and allows Canada to divert the Kootenay River to  
Columbia Lake at Canal Flats.
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Background: Duncan and Arrow
Treaty     Non-Treaty   Generator      Dam

Completed Storage      Storage Capacity      Height
DUNCAN        1967          1.4 Maf None           None 130 ft.
ARROW          1968          7.1 Maf .25 Maf 185 MW 170 ft.

(2002)

Arrow 
Lake

Keenleyside Dam

Arrow
aka Keenleyside

Duncan
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Background: Mica and Libby
Treaty    Non-Treaty   Installed    Hydraulic      Dam

Completed Storage     Storage Capacity    Capacity Height
MICA 1973          7.0 Maf 5.0 Maf 1740 MW 40 KCFS      650 ft.
LIBBY         1973        5.0 Maf None        604 MW 25 KCFS      370 ft.

Libby

Koocanusa
Lake

Kinbasket LakeMica
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Background: Treaty Provisions for Hydropower
Canada must operate 15.5 Maf of their Treaty storage for optimum power 
generation downstream in Canada AND the United States.  Canadian storage 
increases generation at U.S. projects by reducing spill, increasing head, shifting 
flows to higher value time periods, and augmenting low inflows.
U.S. must deliver electric power to Canada equal to one-half the estimated U.S. 
power benefits (Canadian Entitlement) from the operation of Canadian Treaty 
storage, currently delivering 536 average annual MW at rates up to 1316 MW, 
worth about $250-$375 million/year.
Province of B.C. owns Canadian Entitlement, 
and BPA (on behalf of the U.S. Entity) delivers 
the power based on daily schedules set by B.C.
Owners of five Mid-Columbia non-federal hydro
projects deliver 27.5% of Canadian Entitlement
to BPA for delivery to B.C. 
Actual U.S. power benefits from Treaty over the 
last 15 years  have been much less that was 
expected in 1964 due to U.S.  fishery constraints
which are not allowed in the Canadian Assured
Operating Plan and Entitlement calculation. 

Average Monthly Flow at The Dalles in kcfs
 (70-Year Average, 1929-1998 Simulation)
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Background: Treaty 
Provisions for Flood Control

Canada is obligated to operate 8.45 Maf of storage 
(recently increased to 8.95 Maf re-allocation between
Mica and Arrow) under a flood control operating plan
which specifies assured reservoir drafts.
Plus all additional storage on an on-call basis (as 
requested and paid for)… this has never been used 
to date.
As the dams were completed, the U.S. paid Canada 
$64.4 million for one-half the present worth of the
expected future U.S. flood damages prevented from 
1968 through 2024.
After 2024, Canada’s obligation to provide a dedicated amount of storage for U.S. 
flood control ends, and is replaced with a Called Upon obligation with with Canadian 
storage requested only when U.S. reservoirs cannot provide adequate flood control.
Actual U.S. flood control benefits from Treaty have been larger than was expected in 
1964.  Prior to 1941, when Coulee was completed, 1:2 years had flows >600 kcfs at The 
Dalles (beginning of today’s major damage level), between 1941 and 1973, 1:3 years 
>600 kcfs, after Treaty projects completed in 1973, no flows >600 kcfs at The Dalles.

Vanport Flood 1948

1997 peak flow reduced 
from 896 to 568 kcfs
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Background: Treaty Organizations
U.S. Entity
• BPA Administrator, and
• Northwestern Division

Engineer, US Army Corps
of Engineers

• Not their agencies
Canadian Entities
• BC Provincial Government

for Entitlement return
• BC Hydro& Power Authority

(utility) for all other actions.
Notes:
1) The Entities and PEB are 

creations of the Treaty, and all 
report directly to the respective 
governments.

2) The Operating Committee and 
Hydromet Committee report to the 
Entities; the PEBCom reports to 
the PEB.

3) The Entities prepare and 
implement operating plans, 
calculate benefits, deliver power, 
exchange data, and cooperate 
with the PEB.

4) The PEB reviews Entity activities, 
reports results being achieved and 
any deviations from operating 
plans to the  Governments, and 
assists the Entities with 
reconciling differences. 
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Determination of Downstream Power Benefits (DDPB)
AOP operating criteria is used to determine how much added usable power is generated by 1961 U.S. 

hydropower system as a result of Canadian Treaty operations (first-added benefit), and assuming only 
optimum power and flood control operation.  U.S. must deliver ½ of that (Canadian Entitlement) to B.C.

Canadian Entitlement power is NOT affected or adjusted to reflect actual (real) power benefits.
Current Canadian Entitlement is 536 average annual MW, delivered at rates up to 1316 MW, as scheduled 

by the Canadian Entity.  Value to B.C., at $40 to $80 per MWh, is about US$ 188 to 375 million per year.
Actual U.S. power benefits from Treaty storage vary greatly from year to year, and have decreased 

substantially over last 20 years due to the operation of U.S. projects for fishery objectives.

Background: Assured Operating Plan
Treaty requires the Entities jointly develop each year an 
Assured Operating Plan (AOP) for Canadian Treaty 
storage for the sixth succeeding operating year from 
hydro-regulation studies designed to achieve optimum 
power and flood control benefits in Canada and U.S.
Most modern non-power requirements (e.g. fish and 
recreation) CANNOT be included in the AOP according to 
Treaty’s oversight body’s (PEB) opinion.
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Background: Detailed Operating Plan
Treaty allows the Entities to jointly prepare and implement Detailed Operating 
Plans (DOP) that “may produce results more advantageous to both countries”
than from operation under the AOP.
The Entities and PEB have agreed that more advantageous results may 
include objectives other than power and flood control, e.g. fish, recreation, 
dust storm avoidance, etc.
Past practice has been for the DOP to authorize the Operating Committee to 
further agree within an operating year to Supplemental Operating Agreements 
(SOA) with mutually beneficial changes from the DOP operating data and 
procedures to meet current power and nonpower objectives. Since 1994, 
SOA’s have included spring flow augmentation to aid migration of salmon.

Actual Treaty storage operations are 
scheduled on a weekly basis to 
meet end of month reservoir 
elevations determined from DOP 
Treaty Storage Regulation (TSR) 
studies plus SOA procedures.
Treaty flows are measured by sum 
of Arrow+Duncan outflows.  This 
allows the Canadians the option to 
modify individual reservoir 
operations so long as the flow at the 
border is the same
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Some past issues that may be an example of the  
difficulty in reaching agreement on future issues

There have been many issues since 1964, but only a few issues that rose to the level requiring 
involvement of the Permanent Engineering Board or the US State Department and Canadian 
Department of Foreign Affairs & Trade.  Most issues fall into three general categories:

Dispute on Initial fill of Revelstoke and operation of non-Treaty storage resulted in 1984 
and 1990 Non-Treaty Storage Agreements.   Last agreement expired June 2004, except for 
refill provisions which must be satisfied by June 2011.  Currently U.S/Can accounts 88% full.

Dispute on operation of Libby for U.S. fishery objectives, requests to operate Canadian 
storage for fishery objectives, and the resulting downstream power impacts

• 1982 request by NWPCC and U.S. Entity to include Water Budget minimum flows in the AOP led to 
Permanent Engineering Board conclusion that system wide nonpower operating objectives could 
NOT be included in the AOP, as it contradicts Treaty requirement for optimum power operation.

• 1988 Entity agreement on AOP procedures allowed shifting and shaping of power loads that 
increased spring flows for salmon migration.

• Feb. 2000 Libby Coordination Agreement resolved dispute on Canada’s request for compensation 
for their Kootenay project power losses caused by Libby’s operation for sturgeon and salmon, and 
the related dispute on failure to agree to Assured Operating Plans.

Calculation and delivery of the Canadian Entitlement, especially 1993-1999 negotiations on 
delivery and disposition of the Canadian Entitlement after 4/1/98 were resolved by 11/96 Entity agreement 
that allowed Entitlement return at Blaine, WA. and near Nelway, BC, defined transmission energy losses at 
3.4%, and established scheduling guidelines.  Revised in 1999.
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The 2024 Related Treaty Provisions
Called Upon Flood Control: 
Current Treaty requirement for Canada to operate 8 1/2 Maf for flood 
control benefits in the U.S. will expire in 2024, and be replaced by U.S. right 
to “Call Upon” (CU) Canadian storage for U.S. flood control needs that 
cannot be adequately controlled by all related U.S. reservoirs; the U.S. 
must compensate Canada for any operating costs and economic losses 
arising directly from the storage operation. 
Termination:
The Treaty has no specified end date, but it does allow either nation to 
terminate most of the provisions of the Treaty on or after Sept. 16, 2024, 
with a minimum 10 years’ written advance notice, hence the “2014/2024 
Review”.   CU and Libby provisions survive so long as the projects exist.
Diversion: 
Option for Canada to divert the Kootenay River above Libby into Columbia 
Lake, giving a net increase in generation to Canadian projects. Due to 
environmental and other effects this option appears very unlikely.
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Post-2024 Flood Control
Flood control provided by Canadian projects transitions to a “Called
Upon” operation after 2024, with or without termination of the Treaty, 
for the life of the projects and continued U.S. need: 

U.S. requests for “called upon” limited to potential floods that 
could not be adequately controlled by all related (effective) U.S. 
storage. Could have significant adverse impacts on U.S. 
projects; Canada may offer alternatives at higher cost.
Treaty limits “Called upon” to provide no greater degree of 
flood control after 2024 than prior to 2024;  Entities may not
agree on what this means and the amount may be insufficient.
U.S. must pay for operating costs and any economic losses in Canada due to the 
“called upon” operation.
Corps expects CU will be needed, but is unsure of the amount, how it will be 
operated, and how it will be paid for.   Power and  fishery operations will affect these 
decisions.
Future power and fishery operations will affect the costs and the extent of these 
future flood control decisions
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If the Treaty is continued:
B.C. will continue to operate their Treaty storage for joint 
optimum power generation downstream in Canada and the 
United States in accordance with Assured Operating Plans.  
Other objectives may be accommodated in Detailed 
Operating Plans.
Canadian Entitlement will continue, the energy amount 
decreasing from about 470 aMW in 2024 to about 290 aMW
in 2044 as thermal installations are added to meet load in 
the PNW.   Value of Entitlement as a firm resource much 
higher than current market – maybe $80/MWh, so ~ 470 aMW
= $330 million/year. 
Increased certainty of Canadian outflows, compared to 
termination, increases U.S. ability to plan for power and 
other river operations.
Power operations provide substantial U.S. flood control 
benefits, so the need for “Called Upon” operation is much 
less.
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If the Treaty is terminated:
B.C. may operate Mica, Arrow, and Duncan for the benefit
of Canada (subject to Boundary Waters Treaty), except for
continued obligation to provide called upon flood control.  
B.C. is likely to continue similar operation of Mica and Duncan. But Arrow 
reservoir likely to maintain higher elevations and more uniform annual flow.
The U.S. must continue to coordinate the operation of Libby
with downstream Canada projects.  

Canadian Entitlement will end (current U.S. cost = $250-350 million/year).
Canadian operation for their own benefits, and U.S. Called Upon flood control, 
will provide substantial U.S. power and flood control benefits..
Without Treaty planning and coordination in place, U.S. may have much higher 
uncertainty for Canadian storage operations (except for flood control) which 
make optimum U.S. power and flood contr4ol operations more difficult.
Appears there may be large net benefits for termination compared to continue 
the Treaty,  but the preliminary analysis is limited by much uncertainty for: 
future Canadian storage operations;  CU flood control needs, rights, and costs; 
the amount of Canadian Entitlement if the Treaty is continued; alternative 
power resources, markets, and transmission;  environmental objectives and 
impacts; climate change; and legal and political considerations.
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Understanding the Implications: 
Where to begin?

For Example:  (Not necessarily
comprehensive list)
Anadromous fish
Climate Change
Cultural resources
Flood Control
Irrigation
Navigation
Other
Power
Pollution abatement
Recreation
Resident fish
Water Quality & Supply
Wildlife
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2014/2024 Treaty Review
Phase 1 – Initial Joint Studies

2014/2024 Treaty Review
Bonneville Power Administration and the Northwestern Division of the U.S. Army 
Corps of Engineers, the agencies that implement the Treaty in the U.S. on behalf of 
the U.S. Entity, are conducting a multi-year effort to understand the 2024 related 
Treaty provisions. 

Phase I Goals and Objectives
The purpose of the Phase I studies is to provide fundamental information about post-
2024 conditions, with and without the Treaty, from the limited perspective of power 
and flood control – the two purposes of the Treaty. 
The Phase I Studies have been undertaken jointly by the U.S. and Canadian Entities 
to gather and establish baseline information to inform the planning and development 
of future studies,  and to prepare to answer basic questions expected from 
governments, stakeholders, and the public.
Phase I studies are base-case like studies of least action alternatives.  So new 
objectives (e.g. fish, irrigation, recreation) were not included in Phase 1 studies.
These initial studies are not designed to establish future operating strategies, 
alternatives to the Treaty, or government policies, but simply to begin the learning 
process.

Phase 1 is only a starting point toward understanding 
the future of the Treaty, it is not the answer
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Phase 1 – Joint Technical Studies

Study B
Treaty

Terminated

No AOPs and no 
Entitlement return
Various possible 
Canadian 
operations, except
Called Upon flood 
control implemented 
Libby coordination 
continues

Study C*
Cont. of Existing

Procedures
Treatycontinues with
AOP and Entitlement
return
Current Flood 
Control Operating
Plan continues
Would require major
new agreement. 
Study included for
comparison as same
as existing conditions

Study A
Minimum
Action

Treaty continues with 
AOPs & Entitlement
return
Called Upon flood 
control implemented 
Libby coordination 
continues
DOPs & SOA’s
continue

2024-25 Loads and Resources
*2044-45 Loads and Resources also modeled
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Expected Type of Phase I Results

Benefits/limitations/impacts of “called  upon” flood control

Range of potential flows and end-of-period reservoir elevations 
and contents for Canadian and U.S. reservoirs  (w/o BiOp 
impacts)

2025 and 2045 Canadian Entitlement

2025 U.S. power estimates (w/o BiOp impacts)

Technical report to help understand Treaty provisions and 
issues; not to prejudice any future decisions.

Joint Entity Report (estimated release July 2010)
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Additional 2014/2024 Related Efforts –
Climate change

RMJOC Climate and Hydrology Data Set Project
• Participants

o Lead:  River Management Joint Operating Committee (Reclamation, BPA, 
Corps)

o UW Climate Impacts Group
o Regional reviewers and collaborators

• Products and Deliverables
o Modeled climate change streamflow and weather data sets
o Corresponding seasonal runoff volume forecasts
o Corresponding reservoir operating rules for flood control and 

hydropower  
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Additional 2014/2024 Related Efforts –
Flood Risk Management Studies

Phase 2A: Flood Risk Assessment
• Objective: Collect and manage data and develop tools and 

processes necessary to produce quantifiable estimates of flood risk 
management benefits and costs

• Complete by January 2011

Phase 2B: Flood Risk Management
• Objective: Evaluate flood risk management benefits and costs 

associated with alternative treaty strategies
• Complete by January 2013 

Phase 2C: Flood Risk Communication
• Objective: Inform U.S. treaty decision by September 2014
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Alternative Paths: There are many possibilities 
for the future of the Treaty, including:

Treaty remains in place with no new agreements
Treaty remains in place – achieve 
additional benefits through 
Entity implementation agreements
Treaty remains in place – achieve
additional benefits through government
approval and Entity agreements
Treaty is amended
Treaty is replaced with a new treaty
Treaty is terminated with no new treaty or government agreements
Treaty is terminated and new commercial agreements
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Next Steps: Moving Forward
Expect to publish Phase I report in July 2010
Continue one-on-one outreach discussions with sovereign entities and key 
stakeholders to understand their interests and concerns with respect to the 
Columbia River Treaty. Develop strategies for future stakeholder and public 
outreach.
Complete Flood Risk Assessment of current system by early 2011.
The U.S. Entity will coordinate with all key agencies, sovereigns, and 
stakeholders to design future studies that  consider other interests including 
fisheries, irrigation, and other environmental effects and non-power operations. 
U.S. Entity will determine if there is a need or benefit to doing additional joint  
studies with the Canadian Entity.
BPA, Reclamation, and Corps will jointly model alternative Climate Change 
stream flow and weather data sets, volume runoff forecasts, and reservoir 
operating rules.
Continue close coordination and communication with the U.S. State Department 
throughout the 2014/2024 Review and decision process.  
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Next Steps: Contacts

For more information:
Matt Rea (USACE Program Manager

503-808-4750   matt.t.rea@usace.army.mil

Nancy Stephan (BPA Program Manager)
503-230-5296   nlstephan@bpa.gov

John Hyde (BPA Technical Lead)
503-230-5331   jmhyde@bpa.gov

Website: crt2014-2024review@bpa.gov

Send your additional comments and input to:

treatyreview@bpa.gov


