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Irrigation Return Flows For more than sixty years, the Columbia River Treaty (Treaty) has exemplified international

Permit Exemption water cooperation. It arose from a need to address catastrophic floods with ambitious
engineering. The Treaty transformed the Columbia River Basin into a reliable source of flood

& More! protection, hydropower, navigation stability, agricultural growth, and community resilience.
Today, the Treaty is at the center of renewed negotiations between the United States and
Canada. Both nations are adapting the agreement to meet twenty-first-century needs. These
needs include, shifting environmental values and the growing impacts of climate change, all
while continuing to support clean energy production, flood control, and reliable navigation,
essential needs the achievement of which supports and drives economic development in the
region.

Six Decades of Transboundary Benefits

The Columbia River Treaty system has produced a wide range of benefits beyond the
two explicit purposes of the Treaty: flood control and hydropower. Over the past sixty
years, coordinated dam operations have shaped the region’s safety, economy, energy supply,
agriculture, navigation system, and environmental recovery. These benefits form the
backbone of the modern Pacific Northwest.

FLOOD PROTECTION

Flood protection is the Treaty’s most recognized success. Since 1964, coordinated
reservoir operations have prevented billions of dollars of potential flood damage in the
United States. Events that once would have devastated river communities, such as the high-
water years of 1972 and 1997, were mitigated by Canadian storage operations. Downstream
communities developed confidently, and industries along the riverfront expanded without
fear of flooding. Planners, businesses, and insurers built long-term projects around
predictable flow patterns.

NAVIGATION

Although it is often under-recognized, navigation is one of the most important benefits
of the Treaty system. Even though navigation was not a part of the Treaty’s original intent,
the resulting controlled flow regime has become indispensable to the Columbia Snake River
system, driving economic activity and supporting communities throughout the region. The
465-mile system, from the Pacific Ocean to Lewiston, Idaho, carries more than fifty million
tons of cargo each year. It anchors the nation’s leading wheat export gateway, provides a
cost-effective route for grain, timber, automobiles, fertilizers, and minerals, and supports
tens of thousands of jobs across Idaho, Washington, and Oregon.
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Figure 1. Ocean-going vessel with grain near Port of Kalama.

Regulated river flows reduce shoaling and keep navigation channels deep. They enable the safe and
reliable operation of locks and prevent flood disruptions that could cause costly shipping delays. Inland
farmers use the waterway to reach global markets. Barge transport is one of the region’s most efficient
and environmentally friendly freight options. Thanks to the Treaty, Ports from Vancouver and Longview
upriver to the Snake River can depend on stable river flows.

AGRICULTURE

Agriculture is another area where the Treaty’s influence is deeply felt. More than 600,000 acres of
farmland in the Columbia Basin rely on irrigation. The regulated flows required by the Treaty allow
water managers to maintain reliable access to irrigation pumps, reservoirs, and delivery systems. The
agricultural regions of Idaho, Oregon, and central and eastern Washington depend heavily on predictable
seasonal flows, which give farmers the confidence to invest in orchards, vineyards, crops, and specialty
produce. The basin’s agricultural economy is closely tied to its navigation system, creating a mutually
reinforcing cycle: reliable water supports crop production, and navigation ensures those crops can reach
global markets efficiently.

HYDROPOWER AND RECREATION

Communities along the river have benefited in subtler but equally profound ways. Hydropower from
the Columbia River Basin is one of the most important renewable energy sources in North America,
supplying electricity to both Canada and the United States. Hydropower revenues have supported public
services, including schools, emergency response, and infrastructure upgrades. In British Columbia, the
Columbia Basin generates about 21,900 gigawatt hours (GWh) per year, providing roughly 48% of BC
Hydro’s total electricity. Treaty-era dams such as Mica and Revelstoke form the backbone of this supply,
delivering a major share of the power used by 95% of British Columbians.

In the United States, Columbia Basin hydropower produces about 44% of all US hydroelectric
generation and roughly half of the Pacific Northwest’s annual electricity generation. The Columbia River
mainstem dams, including Grand Coulee, Chief Joseph, Bonneville, The Dalles, John Day, and McNary,
produce approximately 50 to 55 terawatt hours (TWh) per year, and the Lower Snake River dams supply
about 8.3 TWh each year. Grand Coulee alone contributes 18—22 TWh annually, making it the nation’s
single largest hydropower producer.

The Columbia River Basin hydropower system is one of the cleanest, most affordable, and most stable
power systems in North America. Water storage has made the American hydropower dams much more
efficient. It provides dependable winter power during periods of high demand. The hydropower system
serves residential consumers, agriculture, data centers, military bases, manufacturing hubs, and rural
cooperatives. Dependable, low-cost electricity has been a major factor in the economic development and
competitiveness of the region.
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Figure 2. Dam Ownership in the Columbia River Basin.

Reservoirs created by dams have become hubs of recreation, tourism, and economic activity. At the
same time, the development of the system has encouraged long-term planning and investment, as cities
no longer faced the unpredictable seasonal flooding that used to devastate river communities.

ENVIRONMENT
Environmental improvements represent an evolving aspect of the management of the basin. While
Ecosystem attention to ecosystem function was not a requirement of the original Treaty, the last several decades
Function

have seen significant investments in salmon recovery, fish passage, habitat restoration, and environmental
monitoring. Federal agencies, states, tribes, utilities, and local partners have developed innovative
technologies and operational strategies to support fish migration, including spill operations, fish ladders,
bypass systems, and flow adjustments designed to mimic more natural conditions. These investments
have improved the survival rates of juvenile salmon at key hydropower sites and strengthened ecological
resilience across the basin.

A History of the River that Forced Two Nations to Collaborate

Long before the Columbia River Basin was transformed into an innovative water management system, it
was known for its extremes. The river plunges from the Canadian Rockies to the Pacific, causing powerful
spring runoff that led to floods that threatened towns, farms, and industries. This pattern persisted for
decades. But two specific events—the floods of 1894 and 1948—forced US and Canadian leaders to accept
that unilateral management of the river on each side of the national border was no longer workable.
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The 1894 flood, one of the largest on record, inundated communities from British Columbia to the
mouth of the Columbia River, near Astoria, Oregon. The Vanport Flood of 1948 made the danger
impossible to ignore. Vanport, then Oregon’s second-largest city and home to thousands of shipyard
workers and their families, was destroyed in hours when a railroad embankment serving as a levee failed.
More than 50 people lost their lives, and tens of thousands were left without homes. The catastrophe
exposed the inability of the United States to control a river whose hydrology is dominated by Canadian
snowmelt. (About 40 percent of the Columbia’s annual flow originates north of the border.)

At the same time, the postwar economic boom increased electricity demand. New industries and
growing cities required dependable power. The downstream hydropower plants on the Columbia River
in the US needed more controlled flows, which upstream storage in Canada could provide, in the process
also reducing flood risk and enhancing hydropower capacity.

These needs led to the first formal drive for transboundary river cooperation. The International Joint
Commission (IJC), which had been created by the 1909 Boundary Waters Treaty, had begun studying the
basin in 1944. Over 15 years, IJC experts evaluated water storage, hydroelectric generation, and flood
risk. By 1959, they concluded that reservoirs constructed in Canada would lower the flood peaks in the
US, boost downstream hydropower capacity, and that coordination between the two countries would
bring mutual benefits.

The technical clarity of these findings pushed policymakers on both sides of the border to begin
shaping a formal framework for cooperation. It would take several more years of negotiations to resolve
the practical challenges relating to cost sharing, reservoir construction, flood responsibilities, and
hydropower benefit calculations.

THE MAKING OF THE 1964 COLUMBIA RIVER TREATY

Negotiating the Columbia River Treaty throughout the 1950s and early 1960s required both countries
to deal with complex technical, political, and economic questions. Engineers needed a management
system that would maximize the production of hydropower while reducing flood risks. Policymakers
needed a durable legal framework. And the communities in each country needed to trust that the
agreement would not unfairly burden them.

Coordinated flood control was a central topic in the negotiations. The Treaty directed Canadian
reservoirs to create the storage capacity required before the spring freshet, thus establishing Canada’s role
in managing this function. As the resulting upstream storage would help reduce the downstream flood
risk in the United States, both nations agreed that the US would compensate Canada for dedicating a
share of its reservoir system to flood management.

Hydropower posed a second challenge. Coordinated storage would boost output at Canadian and
US dams, but the question was how to quantify and divide the benefits. After years of modeling, the
negotiators agreed that Canada would receive half of the increase in electricity generated in US as a result
of the implementation of Canadian storage.

A third issue concerned construction responsibilities. Canada agreed to build three major dams:
Duncan, Keenleyside, and Mica. The United States would construct the Libby Dam in Montana. These
projects would create over twenty million acre-feet of usable storage, allowing both countries to regulate
the river’s seasonal flow.
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Figure 3. John Diefenbaker and Dight Eisenhower at the signing of the Columbia Rir Treat (January 1961).

The Columbia River Treaty was formally signed on January 17, 1961, and implemented after
Implementation ratification in 1964. The purposes of the original Treaty were straightforward, and they had a significant
impact: coordinated flood control (managing river flows to prevent damaging floods) and hydropower
optimization (maximizing electricity generation). The original Treaty established 8.95 million acre-feet
of preplanned storage and set rules for how the storage reservoirs would be managed, how benefits would
be shared, and how both countries would oversee operations through bilateral entities and a Permanent
Engineering Board to monitor and verify data and resolve disputes.
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Figure 4. Hugh Keenleyside Dam, Arrow Lakes, B.C., part of the Columbia River Treaty storage
system that supports navigation, hydropower, and flood control.
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Construction of the Treaty dams moved quickly. Duncan Dam was finished in 1967, Keenleyside
in 1968, and Mica—one of North America’s tallest earthfill dams—in 1973. The US completed the
Libby Dam in 1972, and the resulting Lake Koocanusa began to form, eventually stretching 42 miles
into Canada. These structures changed the basin’s hydrology, and the once-dangerous Columbia River
became one of the most carefully controlled river systems in the world.

THE MODERNIZATION ERA: NEGOTIATING THE FUTURE OF THE TREATY

As the original 60-year period of assured flood-control storage approached its expiration in September
2024, the United States and Canada embarked on a renewal process in 2018 that is still underway. This
modernization effort is taking place under the recognition that, while the Treaty’s core purposes remain
essential, the context in which it operates has changed dramatically.

Formal negotiations began in May 2018. Over six years and nearly twenty negotiating rounds, the
two countries have worked to reconcile their differing priorities, reflect contemporary values, and adjust
benefit-sharing arrangements. In July 2024, an Agreement-in-Principle (AIP) was announced, outlining a
framework for a modernized Treaty.

With the original flood-control obligation having expired, the parties entered an Interim Period that
will provide the two nations with time to finalize negotiations, using the AIP, which functions as a high-
level term sheet as the guide. Under the terms set by the AIP, this transition period allows approximately
three years for the required legal, governmental, and legislative steps to take place on both sides (often
referred to as “ratification”). Negotiators continue to work out the remaining details and secure the
necessary layered government signoffs to formally adopt a modern Treaty.

The AIP outlines several major updates. The flood-control regime would shift from the original model
of guaranteed storage to a hybrid system in which Canada provides 3.6 million acre-feet of preplanned
storage annually between 2025 and 2044, supplemented by an emergency “called-upon” mechanism
during significant flood events. In exchange, the United States would provide Canada with $37.6 million
per year, indexed to inflation. This approach reflects Canada’s desire for more operational flexibility
while preserving flood safety for the US.

Hydropower benefit sharing would also change. The Canadian Entitlement would be reduced by 37
percent beginning in 2025, with additional decreases phased in through 2033, at which point it would
be approximately half of its historical level. These changes address US concerns that the entitlement
formula, based on 1960s system assumptions, no longer accurately reflects the downstream power
benefits.

Ecosystem considerations were not part of the original 1964 Treaty, which focused solely on flood
control and power generation. Over time, however, US federal agencies began adjusting operations to
support fish, particularly under the US Endangered Species Act (ESA) requirements. Since the mid-
1990s, operators have maintained higher spring and summer flows to aid juvenile salmon migration,
and today the overall operating strategy is designed to protect endangered and threatened fish while still
meeting flood control and hydropower needs.

The modern Treaty framework would make this evolution explicit. For the first time, ecosystem
function would be formally incorporated, with Canada providing approximately one million acre-feet
of water annually plus additional volumes in dry years to support salmon migration. Both nations
would coordinate fish passage improvements, habitat restoration, and water-quality measures, reflecting
a shift from a strictly engineering-based agreement to one that integrates cooperative environmental
stewardship.

Navigation, irrigation, recreation, and other non-power, non-flood benefits would be formally
recognized through an annual US payment of $16.6 million to Canada, indexed to inflation. This
acknowledgment is significant for Pacific Northwest ports and shippers who depend on the reliability of
flow to maintain competitive export operations.

Strengthening the Columbia-Snake System: PNWA’s Local Leadership

Throughout the modernization process, the Pacific Northwest Waterways Association (PNWA)
has played a vital role in ensuring that navigation, trade, and regional economic stability remain fully
recognized in Treaty discussions. Representing ports, farmers, barge operators, utilities, and exporters
across the Columbia—Snake River System, PNWA has emphasized that any modernized Treaty must
preserve the reliability of flow and infrastructure support that supports the nation’s top wheat export
gateway, a major soybean and corn export corridor, and a critical navigable waterway linking the interior
Northwest to the sea and global markets.
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The US Entity—Bonneville Power Administration and the US Army Corps of Engineers (Corps)—
began preliminary review of the Treaty in 2013. From this point onward, PNWA members and staff have
been actively engaged in technical workshops, briefings, and scenario evaluations. They understood that
navigation was not an explicit purpose of the 1964 Treaty, yet navigation has become one of its most
significant beneficiaries. As a result, PNWA has repeatedly urged federal agencies to ensure that any
operational changes would not inadvertently threaten the efficiency or safety of the 465-mile waterway
system. PNWA provided detailed feedback on proposed flow-management scenarios, highlighted risks to
shippers, and testified before Congress to ensure that navigation perspectives were not overshadowed by
power and ecosystem considerations.

Figure 5. Barge loading at a grain elevator before transporting wheat along the Columbia-Snake River System.

The primary focus of PNWA’s advocacy is maintaining predictable and regulated flows, the essential
foundation for commercial navigation. Regulated flows help sustain authorized channel depths, reduce
shoaling, support safe lock operations, and prevent flood-related disruptions that can halt the movement
of cargo. PNWA has stressed that even minor deviations in the timing or magnitude of flow can affect
the depth of channels, thus delaying barge traffic, and create unpredictable operating conditions during
peak agricultural shipping periods. Because river transport remains the most fuel-efficient and lowest-
emission mode of transport in the region, maintaining flow reliability is also essential for environmental
performance, freight competitiveness, and rural economic stability.

PNWA also emphasizes the importance of providing adequate federal investment in navigation
infrastructure, including routine dredging, sediment management, repair of pile dikes, and lock
maintenance. Treaty-related shifts in flow regimes could increase sediment deposition in areas already
prone to shoaling, especially in the lower river. PNWA warns that insufficient dredging or unexpected
draft restrictions could cost shippers millions of dollars per vessel call, reduce export competitiveness,
and impede economic growth across the basin. To safeguard against these risks, the association continues
to push for strong federal funding commitments to maintain the deep-draft and inland navigation
systems. The Columbia-Snake River system is defined by its navigation infrastructure, which includes
the 105-mile, 43-foot deep-draft channel between Astoria and Portland for ocean vessel loading, and the
360-mile, 14-foot inland channel supporting barging operations as far upstream as Lewiston. PNWA
argues that reliable navigation infrastructure is fundamental and inseparable from the broader goals of a
modernized Treaty.
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Accurate and transparent technical modeling is another key priority. While initial hydrologic analyses
suggest limited impacts on navigation under the Agreement-in-Principle, PNWA emphasizes that future
operating protocols must be tested using updated climate data, earlier runoff timing, and a wide range
of hydrologic conditions. Climate variability is altering snowpack and runoff patterns, thus PNWA
emphasizes the importance of modeling that accurately reflects these evolving conditions to maintain
a resilient waterway. The association values the clear modeling data already produced, and it supports
continued collaboration with the Corps and the Bureau of Reclamation to advance scale modeling at
the Engineering Research and Design Facility in Vicksburg. Based on the modeling conducted to date,
PNWA is encouraged by the direction the AIP is taking. It supports continued long-term scenario testing
and operational approaches that reduce uncertainty for shippers and ports, building on the strong working
relationship that PNWA and its members maintain with the Corps across the region.

Throughout modernization, PNWA has emphasized the importance of clearly identifying navigation,
irrigation, recreation, and water supply benefits. The AIP takes an important step by formally recognizing
these downstream advantages, with navigation acknowledged for the first time as a measurable and
essential result of coordinated operations. PNWA views this recognition as a major step toward aligning
Treaty operations with the full range of modern waterway uses.

PNWA also advocates for a balance between operational flexibility and predictability. While Canada
seeks greater flexibility to manage its reservoirs, PNWA stresses that the downstream users require
stable conditions to plan vessel schedules, harvest logistics, and freight operations months in advance.
According to a report from the Corps, clear definitions of operational terms, transparent flood-control
protocols, and detailed criteria to prevent sudden river changes are essential for predictability, which is
considered crucial for a competitive, safe, and efficient navigation system.

PNWA promotes a science-based, navigation-dependable, and environmentally responsible Treaty
framework, one that recognizes the significant ecological progress already achieved in the Columbia—
Snake River Basin. The region has invested heavily in fish passage improvements, habitat restoration,
predator management, and water-quality initiatives, resulting in stronger juvenile survival rates and
steadily improving adult returns. These outcomes demonstrate that salmon and dams can successfully
coexist when supported by modern technology and sustained investment. PNWA remains committed
to advancing additional habitat projects, supporting efforts such as salmon reintroduction studies,
and ensuring continued federal funding for programs that improve spawning, rearing habitat, toxics
reduction, predator abatement, and cold-water refugia. At the same time, PNWA emphasizes that these
environmental gains can and must be achieved while maintaining dependable hydropower, irrigated
agriculture, and the navigation system that supports regional and national commerce. A modern Treaty
can strengthen ecological outcomes without diminishing the essential benefits provided by the river
system.

As negotiations continue, PNWA remains an active voice for rigorous technical analysis, transparent
communication, and long-term investment in the federal navigation system. The goal is clear: a
modernized Columbia River Treaty that strengthens flood protection, maintains hydropower reliability,
supports ecological improvements, and preserves the stable, efficient waterway system upon which
communities across the Northwest rely upon and will continue to depend upon for decades to come.

Conclusion: A River, Region, and Shared Future

The Columbia River Treaty stands as an example of international cooperation that has worked almost
exactly as designed, delivering safety, power, economic vitality, and environmental stewardship over
more than six decades. It has allowed the Pacific Northwest to evolve into a region defined by clean
energy, global trade, agricultural productivity, and vibrant communities.

As the United States and Canada move toward a modernized Treaty framework, the challenge is to
preserve the foundational strengths of the original agreement while adapting to new realities. The next
generation of the Treaty must not only balance hydropower and flood protection but also ensure reliability
in a changing climate, maintain ecological recovery, and continue to provide stability for navigation.

We must ensure that all essential regional benefits are prioritized, meaning that navigation, irrigation,
and other beneficial water uses are treated with the same importance as power generation and flood
control. All these uses are fundamentally important to the region’s shared prosperity, and it is vital for
lawmakers to embrace this comprehensive, balanced approach as we prepare to ratify the new agreement.

For Additional Information:
Mary Wiley, 360/251-0604 or mary.wiley@pnwa.net
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Mary Wiley joined the Pacific Northwest Waterways Association (PNWA) in October 2023 as

the Communications and Membership Manager. She manages the organization’s member
engagement and communication efforts. This includes overseeing digital content, public
relations, the newsletter, website, and social media. She also organizes and coordinates
member events, such as three major in-person gatherings, monthly online meetings, and various
special tours. These efforts ensure members have opportunities to network, engage, and receive
valuable information. Mary’s work reinforces PNWA’s value and supports its mission to
champion efficient, reliable, and environmentally sustainable waterways for over 150 maritime
companies since 1934.

As Membership Manager at Merchants Exchange, Mary led impactful member outreach
and developed the well-regarded Shipping Education Series. Her professional experience
spans marketing communications within the architecture and engineering sectors and energy-
efficiency and sustainability programs for utility companies. She also provided corporate
communications support for The Greenbrier Companies, the former parent company of
Gunderson, a major manufacturer for the rail and marine industries. Mary is a graduate of lowa
State University and holds a Digital Marketing Strategies Certification from Portland State
University.
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