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Summary

Congress has repeatedly debated how to operate and allocate resources from federal water resources projects—such as multipurpose federal dams—to serve various human needs while protecting or conserving species listed under the Endangered Species Act (ESA; 16 U.S.C. §§1531-1544). The Columbia River Basin, which includes the Snake River, is home to numerous federal and nonfederal dams that provide an array of services within the basin and whose operations affect certain fish species. Four dams on the Lower Snake River that are owned and operated by the U.S. Army Corps of Engineers are a focal point for these debates.

The Columbia River Basin supports anadromous salmon and steelhead trout populations, many of which are now listed as endangered or threatened under the ESA. Four of these listed populations inhabit the Snake River watershed, a subbasin that encompasses more than 40% of the larger Columbia River Basin. Federal courts have recognized that certain fish populations in the Columbia River Basin have economic and religious importance to local Tribes, and the federal government has acted to establish and protect the treaty fishing rights of Tribes occupying the Columbia River Basin. Despite federal and nonfederal efforts to protect and recover fish populations through actions such as altered dam operations and habitat-focused initiatives, listed salmon and steelhead trout populations remain low in the Columbia River Basin.

Due to the potential effects on listed species from operating federally owned Columbia River Basin dams, federal agencies operating these dams have consulted with the National Marine Fisheries Service under the ESA since the mid-1990s regarding agency plans for dam operations. Stakeholders have repeatedly sued the federal government over the resulting biological opinions (BiOps) and decision documents. Much of the litigation has centered on whether the federal agencies have properly justified their operational plans in light of alternative actions that some argue would better protect listed species. Debate has included whether the federal agencies should evaluate the alternative of breaching one or more of the four Lower Snake River dams. Consistent with the federal court's directive in National Wildlife Federation v. National Marine Fisheries Service (184 F. Supp. 3d 861 (D. Or. 2016)), the federal agencies considered removal of the dams as one course of action in a 2020 environmental impact statement (EIS). This option was not selected for implementation. Rather, in a 2020 record of decision (ROD), the agencies selected an alternative approach that retains the dams and increases the flow at certain times through several of the dams in the system to benefit migrating fish.

In response to the 2020 ROD, the plaintiffs in the ongoing litigation added claims related to the 2020 BiOp, EIS, and ROD. In February 2024, the court granted certain parties' request to stay the litigation through 2028 to allow them to implement a memorandum of understanding (MOU). In the MOU, the federal government agreed to implement commitments in support of the Columbia Basin Restoration Initiative, a restoration proposal developed by four Tribes and two states, and agreed to 10-year interim operations of the dams to balance fish and energy needs. In June 2025, President Trump directed a withdrawal from the MOU, after which the court lifted the stay, and the litigation over the 2020 BiOp, EIS, and ROD resumed in September 2025. In March 2026, the court issued a preliminary injunction directing the federal government on how to operate the dams while the litigation proceeds (i.e., following an operations plan similar to the 2025 fish operations plan).

Legislative options regarding federal dam operations in the Columbia River Basin and the lower Snake River include whether to continue or alter dam operations and whether to remove the lower Snake River dams. Some Members of Congress have proposed legislative options that would address these issues in recent Congresses. These proposals and other options typically entail tradeoffs between the benefits that the dams currently provide and the recovery of ESA-listed fish populations, among other issues. Significant uncertainty remains as to the potential effects and costs of most options under consideration. For example, estimates of the cost to replace existing benefits provided by the lower Snake River dams have ranged from $10 billion to $31 billion, mostly for electricity generation and grid services. Congress's preferred course on how to address Columbia River System operations, including the lower Snake River dams, may also impact the solutions considered for other similarly situated federal projects and listed species habitats.











Introduction

Dams serve many purposes, such as generating hydroelectric power, enabling navigation, and controlling water supply. Dams also can negatively affect ecosystem processes and aquatic species mobility. For example, dams may impede anadromous fish migrating between the ocean and upriver spawning areas.1 Congress has repeatedly debated how to allocate resources and operate federal projects—such as multipurpose federal dams—to serve human needs while also protecting ecosystems and facilitating the recovery of depleted fish and other species, including species that are threatened with extinction and listed under the Endangered Species Act (ESA; 16 U.S.C. §§1531-1544).

One area of continued interest to Congress is the Columbia River Basin, which contains numerous federal and nonfederal dams that provide an array of services within the basin, and whose operations some consider controversial for their effects on certain fish species.2 The Columbia River Basin supports Pacific salmon and steelhead trout populations, many of which are now listed as endangered or threatened under the ESA. Four of these listed populations inhabit the Snake River watershed, which encompasses over 40% of the larger Columbia River Basin.3

While the U.S. Army Corps of Engineers (USACE) and the Bureau of Reclamation (Reclamation) are obligated to operate federal dams that they manage within the Columbia River Basin to serve the dams' authorized purposes, they and all federal agencies also have obligations under the ESA to facilitate the recovery of listed species and ensure that their actions do not jeopardize the continued existence of such species. They also have obligations under the National Environmental Policy Act (NEPA; 42 U.S.C. §§4321 et seq.) to consider the effects of their actions on the human environment. In addition, federal courts have recognized the treaty rights of some federally recognized Tribes ("Tribes") to access fish in the Columbia River Basin.4 Accordingly, federal agencies have implemented conservation efforts and considered the effects of how federal dams in the Columbia River Basin are operated through consultation under the ESA, environmental review under NEPA, and engagement with stakeholders such as Tribes.

Despite federal and nonfederal efforts to protect and recover salmon and steelhead trout populations (e.g., modifying dam operations and restoring habitat), several populations remain listed under the ESA.5 The low population sizes of listed salmon and steelhead trout in the Columbia River Basin combined with ongoing stressors such as dams, climate change, and drought have led to concerns among several stakeholders. Efforts and proposed actions to address these declines have met resistance from other stakeholders advocating to retain federal dam operations for the services they provide, such as hydropower, navigation, and irrigation, among others. These stakeholders have expressed concern that these services may be diminished to support listed fish species. The debate over which resources and services to prioritize among stakeholders with different interests in the region has led to various proposals and approaches to address the issue.

Some stakeholders have pursued their interests through litigation. For example, the decline of salmon and steelhead trout populations prompted some stakeholders to sue the federal government under the ESA and other environmental statutes for failing to adequately protect listed fish in operations plans for dams in the Columbia River Basin. While cases challenging Columbia River Basin dam operation plans and associated ESA consultation and NEPA review documents date back to the 1990s—shortly after the first fish populations were listed—the litigation that has shaped agency actions the last two decades was originally filed by the National Wildlife Federation (NWF) and other nongovernmental organizations to challenge a 2000 biological opinion (BiOp) on the operations of certain federal dams in the basin.6

NWF's most recent supplement to its complaint raises claims under the ESA, NEPA, and Administrative Procedure Act (APA) related to a BiOp, NEPA review, and final agency record of decision (ROD) issued in 2020.7 In December 2023, the court granted the parties' request to stay the litigation for five years while the federal government implemented a memorandum of understanding (MOU) that outlined commitments in support of a Columbia Basin Restoration Initiative (CBRI) developed by four Tribes and the states of Washington and Oregon.8 On June 12, 2025, President Trump issued a memorandum directing the heads of federal agencies to take all appropriate steps to withdraw from the MOU, among other actions.9 On September 11, 2025, the plaintiffs filed a motion to lift the stay and resume litigation, which the court granted the same day.10 Accordingly, the litigation over the 2020 BiOp, EIS, and ROD resumed. On March 2, 2026, the court granted the plaintiffs' request for a preliminary injunction.11 The preliminary injunction generally retains spill and reservoir levels as set out in the 2025 fish operations plan.12 The government has appealed the preliminary injunction order to the U.S. Court of Appeals for the Ninth Circuit.13

In addition to challenging agency actions related to the dams through litigation, some Tribes, states and environmental groups have proposed plans to recover listed fish populations in the basin. Some proposals promoted by stakeholders with interests in the listed species and river ecosystems include actions in support of removing (i.e., breaching) four federally owned dams on the lower Snake River (collectively referred to as the lower Snake River dams) in the Columbia River Basin. These dams are owned and operated by USACE for congressionally authorized purposes of navigation, hydropower, and irrigation, among other benefits. Estimates of the cost of replacing the benefits currently provided by the lower Snake River dams generally have ranged from $10 billion to $31 billion, with replacement of electricity generation and grid services comprising most of these costs.14 Stakeholders with various interests in the services provided by the dams, as well some Members of Congress and the Trump Administration, have opposed proposals to remove the dams.15

In light of the repeated litigation and competing stakeholder interests, Congress may consider legislative options regarding the operations of federal dams in the Columbia River Basin. Potential legislative options may include dictating specific operational plans and activities related to the lower Snake River dams, directing how the federal agencies are to prioritize competing uses, or pursuing dam removal and replacement of benefits. Some Members of Congress have proposed various legislative options in the recent Congresses related to these strategies. Any administrative or legislative actions are likely to entail tradeoffs between the benefits that the dams provide and actions to promote the recovery of ESA-listed fish populations. In addition, potential actions may inform how federal agencies, stakeholders, and Members consider approaches to other similarly situated federal projects and listed species habitats.

This report provides background on the lower Snake River dams in the context of federal dam operations in the Columbia River Basin, ESA-listed Snake River fish populations and associated recovery initiatives, and recent litigation over operation plans and associated ESA consultation and NEPA review documents. The report provides selected context for lower Snake River dam operations with respect to commerce and ecosystem impacts. The report also discusses potential considerations for Congress, particularly regarding the lower Snake River dams, efforts to recover ESA-listed Snake River fish populations, recent Administrations' actions, and litigation developments.



Columbia River System

Federal dams have affected salmon and steelhead trout populations in the Columbia River Basin since the 1938 construction of Bonneville Dam, the first dam in the Federal Columbia River Power System (FCRPS). The FCRPS now includes 31 federal hydropower dams in the Columbia River Basin operated by either USACE or Reclamation.16 The Bonneville Power Administration (BPA) markets electric power from these projects.17 USACE, Reclamation, and BPA are generally referred to in this context as the action agencies. The action agencies consider 14 of the FCRPS federal dams in the Columbia River Basin to be primary mainstem facilities and refer to these dams as the Columbia River System (see Figure 1).18 This system includes the four lower Snake River dams operated by USACE.







	Figure 1. Columbia River System




	



	Source: CRS modification of map obtained from U.S. Army Corps of Engineers, Bureau of Reclamation, and Bonneville Power Administration,  "Executive Summary," in Columbia River System Operations Environmental Impact Statement, July 31, 2020, p. 6, https://usace.contentdm.oclc.org/utils/getfile/collection/p16021coll7/id/14957.

Notes: This figure depicts the 14 dams of the Federal Columbia River Power System that comprise the Columbia River System within the interior Columbia River Basin. Other Federal Columbia River Power System dams and nonfederal dams in the Columbia River Basin are not shown.







Lower Snake River Dams

Some studies have identified the Snake River as being one of the most productive and largest salmon-producing tributaries of the Columbia River prior to the construction of dams in the basin.19 Additionally, some tributaries flowing into the Snake River between the lower Snake River dams and Hells Canyon Dam (e.g., the Salmon River) may provide undammed habitat for salmon and steelhead trout in areas upstream of the Lower Snake River dams.20

The lower Snake River reach, as defined by the 2020 Environmental Impact Statement (EIS), extends approximately 178 river miles between Cache Creek (which is upriver from Lewiston, ID) through the Clearwater River confluence near Lewiston to the Columbia River confluence downstream near Pasco, WA (see  Figure 2).21 Over this reach, USACE constructed four dams that began operation between 1962 and 1975: Ice Harbor, Lower Monumental, Little Goose, and Lower Granite.22 (See the "Origins of the Lower Snake River Dams" text box below for information on the authorization and construction of these dams.) The four dams are run-of-river systems that are equipped with fish passage facilities.23




	Figure 2. Lower Snake River Dams




	



	Source: CRS modification of map obtained from U.S. Army Corps of Engineers, Bureau of Reclamation, and Bonneville Power Administration,  Columbia River System Operations Environmental Impact Statement, July 31, 2020, pp. 3-374, https://www.nwd.usace.army.mil/CRSO/Final-EIS/.













	Origins of the Lower Snake River Dams

Congress initially authorized the U.S. Army Corps of Engineers (USACE) in 1902 and 1910 to provide open river improvements for sections of the lower Snake River. USACE ultimately determined that these methods were not adequate to ensure a five-foot channel depth between the mouth of the Snake River and Lewiston, ID. The 1925 Rivers and Harbors Act (43 Stat. 1186) directed the Secretary of War, through USACE, and the Federal Power Commission to estimate the cost of studying the navigable streams and tributaries of the United States for navigation improvement in combination with the most efficient development of hydropower, flood control, and irrigation needs. In response, the Secretary of War submitted a report to Congress in 1926 (known as the 308 Report) proposing rivers to study, including the Columbia River and minor tributaries and the Snake River and tributaries. Congress authorized USACE to conduct some of these studies in the 1927 Rivers and Harbors Act (44 Stat. 1010).

USACE transmitted a report to Congress in 1938 following direction from the Rivers and Harbors Act of 1935 (49 Stat. 1028) and a 1938 resolution from the Senate Commerce Committee to further surveys authorized in 1927 while also taking into account economic, scientific, and environmental changes and "relief of unemployment." The report recommended general plans for the development of the Columbia and Snake Rivers between the Bonneville Dam (which began operation in 1938) and Lewiston, ID, for the combined interests of navigation, irrigation, and hydroelectric power. The report also recommended that Congress authorize and modify portions of the plan as desired. The Rivers and Harbors Act of 1945 (P.L. 79-14; 59 Stat. 10) authorized USACE to construct the McNary Dam (on the Columbia River) and authorized "construction of such dams as are necessary, and open channel improvement for purposes of providing slack water navigation and irrigation" along the lower Snake River from its confluence with the Columbia River to Lewiston. The act also directed that surplus electric energy generated at the dams be disposed of in accordance with the Bonneville Project Act (P.L. 75-329; 50 Stat. 731). USACE sited and constructed four dams with lockage facilities: Ice Harbor (began operation in 1962), Lower Monumental (began operation in 1969), Little Goose (began operation in 1970), and Lower Granite (began operation in 1975). Completion of the series of dams allowed a barge route from Portland, OR, to the port of Lewiston, ID, starting in 1975.

Sources: Public laws and reports to Congress from the Secretary of the Army.








Despite operation of fish passage facilities and other conservation measures, investigations have reported that construction and operation of these dams, in addition to effects from four dams downstream on the Columbia River, have, in part, resulted in an overall decrease of salmon returns to the Snake River basin.24 Some scientists have suggested that the lower Snake River dams are the primary limiting factor for attaining healthy Snake River salmon and steelhead trout populations listed under the ESA and that restoring some level of pre-dam ecosystem function has the greatest probability of achieving healthy and harvestable populations of fish.25 Other studies have identified additional factors affecting salmon and their potential impact on populations (see "Factors Affecting Snake River Salmon and Steelhead Trout Populations").


Navigation Supported by the Lower Snake River Dams

Each of the four lower Snake River dams has navigation locks allowing for boat and barge transportation of people and goods to and from the Pacific Ocean and inland ports.26 USACE established water elevations behind each dam to maintain an authorized 14-foot channel depth for the river. The federal government funds operation and maintenance of the locks and navigation channels on the Snake River. Barge and cruise transportation would not be possible on the Snake River without the USACE dams and locks.

Wheat is the primary commodity carried on the Snake River; it is transported for export at ship loading terminals at Portland, OR, and at Vancouver, WA, Kalama, WA, and Longview, WA.27 Snake River shipping contributes about 2.5-3 million tons, or a little more than 20%, of the wheat loaded at the deep-draft terminals between Portland and Longview.28 To help contextualize the Snake River's wheat tonnage, a commonly sized grain ship loads about 60,000 tons, so the Snake River in a typical year transports the equivalent of around 42 shiploads of wheat; this represents about 15% of the nation's total wheat exports.29 Several barge-loading elevators are dispersed along the segment of the Snake River that traverses Washington State and in Lewiston, ID.30 In a typical year, about two-thirds of the wheat shipped on the Snake River originates from the eastern region of the segment of the river with navigation locks in Washington State.31 The Columbia River Basin also hosts cruise and riverboat passenger operations. Passengers typically board at Portland, OR. Some operators sail up the Snake River as far as Clarkston, WA, which is adjacent to Lewiston, ID.



Water Provided by Lower Snake River Dams for Irrigation, Municipal, and Industrial Use

Both small- and large-scale nonfederal pumping plants divert slack water behind the four lower Snake River dams for irrigation at an average of 316,000 acre-feet of water annually.32 These dams are authorized for irrigation, but no water is stored for irrigation purposes and the projects do not include specific features to accommodate irrigation or have federal irrigation contracts.33 As of 2022, agriculture production in the Lower Snake River Basin comprises a diverse mix of tree fruit, herbs, hay, vegetables, cereal grains, pulse crops, and grapes.34 In general, acreage devoted to cereal grains and pulse crops in this region is not irrigated (e.g., dryland wheat). The region's irrigated crops tend to be higher-value annual and perennial crops (e.g., apples, grapes, onions, and potatoes). The approximately 50,000 average annual irrigated acres are primarily located near Ice Harbor dam.35

Water users along the Snake River also divert slack water behind the lower Snake River dams for municipal and industrial (M&I) purposes. The largest surface water withdrawals for M&I purposes are from slack water behind the Lower Granite dam. M&I users of these water supplies include the cities of Lewiston, ID, and Clarkston, WA, as well as the Clearwater Paper Mill.36 



Hydropower from Lower Snake River Dams

The four lower Snake River dams all have hydropower facilities that generate electricity and provide additional grid services necessary for electric reliability. Debate about costs and benefits of the lower Snake River dams frequently encompasses the generation and grid services provided by the dams, as well as the potential costs of replacing those services if the dams were breached. Grid services provided by hydropower can be categorized as follows:


	Capacity. Capacity is a measure of the theoretical maximum potential output of an electric generator, typically measured in megawatts (MW).37

	Annual generation. Annual generation (energy) is a measure of the actual output of an electric generator over the course of a year, typically measured in megawatt-hours (MWh).38

	Peak generation. Peak generation is a measure of the output of an electric generator during particular hours of the year when electricity demand is highest.

	Ancillary services. Ancillary services is an umbrella term for a number of grid services that contribute to electric reliability over short timescales, typically minutes or less.39



Some of these services, such as capacity and annual generation, are easy to quantify, and information about them is readily available. The capacity and annual generation of the lower Snake River dams are provided below. Information about other services, such as peak generation and ancillary services, is less readily available, because formal reporting mechanisms for these services do not exist. Peak generation and ancillary services are nonetheless important to consider because they are critical for maintaining electric reliability.

Combined, the lower Snake River dams have a nameplate capacity of more than 3,000 MW. Ice Harbor has a nameplate capacity of 603 MW,40 and each of the other three dams has a nameplate capacity of 810 MW.41 The nameplate capacity of the lower Snake River dams represents about 17% of the total capacity in the FCRPS.42

The lower Snake River dams' ability to provide generation and ancillary services changes depending on water levels, operational constraints, conditions within the regional grid, and other factors. Dry years and seasonal operational constraints for fish protection can limit the dams' ability to provide these services compared to wet years or when operational constraints are not limiting. Table 1 shows these dams' annual generation for 2015-2024 and shows their high year-to-year variability. The annual generation from the lower Snake River dams is reportedly around one-tenth of BPA's total system-wide generation.43 As noted above, information about peak generation and ancillary services from the dams is less readily available. According to the 2020 EIS, the dams provide "more than 2,000 MW of sustained peaking capabilities during the winter, and a quarter of Bonneville's [BPA's] current reserves holding capability."44



Table 1. Annual Net Generation from the Lower Snake River Dams, 2015-2025

(generation in megawatt-hours [MWh])






	Year

	Generation (MWh)




	2015

	6,487,225




	2016

	7,798,685




	2017

	10,283,840




	2018

	9,013,162




	2019

	8,257,768




	2020

	6,606,896




	2021

	5,437,905




	2022

	6,497,687




	2023

	6,004,119




	2024

	5,337,094




	2025

	6,038,438







Source: U.S. Energy Information Administration, Form 923, July 1, 2026, https://www.eia.gov/electricity/data/eia923/.

Notes: Net generation is total output from generating facilities minus any electricity consumed on-site. Data for 2025 are subject to change.








Columbia River System Operations

The action agencies' existing authorities for operating the Columbia River System provide significant discretion to operate the system for the respective projects' various authorized purposes,45 subject to legal requirements such as the ESA, NEPA, and the Pacific Northwest Electric Power Planning and Conservation Act (Northwest Power Act; P.L. 96-501; 16 U.S.C. §§839a-h).46 These operations are also subject to available funding, which is generally provided by congressional appropriations or BPA revenues. For example, in a 2022 memorandum, USACE explained its understanding of the source of its authority and the nature of its discretion as follows:

[USACE] interprets its project authorities to require that constructed Civil Works projects be operated and maintained in such a manner that the projects continue to serve their Congressionally authorized purposes, subject to appropriations and budgeting principles. Only Congressional action to change the authorization or deauthorize an existing Civil Works project can alter or terminate this responsibility. However, the manner in which operation, maintenance, repair, replacement, and rehabilitation is performed is often discretionary and subject to ESA section 7 consultation.47

For example, USACE has discretion to change the timing and frequency of how it operates a fish passage facility,48 but USACE does not consider itself as having discretion to breach or decommission a congressionally authorized dam without action from Congress.49 Discretionary decisions regarding the Columbia River System operations and maintenance plans, which include the lower Snake River dams, must comply with the ESA and NEPA.50

The action agencies have issued a series of operations plans for various components of the FCRPS (e.g., the Columbia River System) or the system as a whole. The action agencies issued the latest ROD for an operations plan for the Columbia River System on September 28, 2020, after completing ESA consultation and NEPA review. The 2020 ROD contained the agencies' plan for operating and maintaining the dams through 2034.51 By agreement, the agencies subsequently incorporated amended spill operations into the operation plan (see section, "2020 Biological Opinion, Environmental Impact Statement, and Record of Decision").




Snake River Salmon and Steelhead Trout Populations Listed Under the ESA

The ESA was enacted to conserve species identified as endangered or threatened and their habitats.52 Three species of anadromous fishes listed under the ESA are currently found in the Snake River: Chinook salmon (Oncorhynchus tshawytscha), sockeye salmon (O. nerka), and steelhead trout (O. mykiss).53 (Coho salmon [O. kisutch] previously occupied the Snake River but are considered to have been extirpated from the area prior to the 1950s.54)

Anadromous salmonids are often subdivided into specific populations based on spawning run timing and other biological characteristics (e.g., reproductive isolation from other populations).55 Salmon and steelhead trout populations can be designated as evolutionarily significant units (ESUs) or distinct population segments (DPSs) for listing under the ESA.56 Under this classification, four segments (three ESUs and one DPS) of salmon and steelhead trout in the Snake River are listed as either threatened or endangered under the ESA (Table 2).57 In the entire Columbia River Basin, 13 salmon and steelhead trout segments are listed as either threatened or endangered.



Table 2. Snake River Salmon and Steelhead Trout Species Segments and ESA Status






	Species

	Segment

	Status Under the ESA




	Snake River spring/summer run Chinook salmon (Oncorhynchus tshawytscha)

	ESU

	Threatened, listed in 1992




	Snake River fall-run Chinook salmon (Oncorhynchus tshawytscha)

	ESU

	Threatened, listed in 1992




	Snake River sockeye salmon (Oncorhynchus nerka)

	ESU

	Endangered, listed in 1991




	Snake River steelhead trout (Oncorhynchus mykiss)

	DPS

	Threatened, listed in 1997







Sources: U.S. Fish and Wildlife Service, Environmental Conservation Online System (ECOS), https://ecos.fws.gov/ecp/; National Oceanic and Atmospheric Administration, National Marine Fisheries Service, "Pacific Coastal Salmon Recovery Fund, Project and Performance Metrics Database: Snake River Coho Restoration IV," https://www.webapps.nwfsc.noaa.gov/apex/f?p=309:19:::::P19_PROJECTID:48461776.

Notes: ESA = Endangered Species Act (16 U.S.C. §§1531-1544); DPS = distinct population segment; ESU = evolutionarily significant unit. Coho salmon (Oncorhynchus kisutch) previously occupied the Snake River but are considered to have been extirpated from the area prior to the 1950s. The Nez Perce Tribe is actively stocking the Snake River with coho salmon in an attempt to restore the salmon run.





The National Marine Fisheries Service (NMFS) has designated critical habitat for Snake River Chinook and sockeye salmon and steelhead trout under the ESA. This habitat includes four types of areas: (1) spawning and juvenile rearing areas, (2) juvenile migration corridors, (3) areas for growth and development to adulthood, and (4) adult migration corridors.58

While Pacific salmon and steelhead trout generally have similar life cycles (Figure 3), the Snake River salmon ESUs and the steelhead trout DPS differ to some degree in their life history characteristics and habitat requirements. For example, Snake River sockeye salmon spawn in inland lakeshore gravel and develop in lakes for one to three years before migrating to the ocean.59 The only remaining Snake River sockeye salmon population returns to Redfish Lake, ID, approximately 900 miles from the ocean.60 Snake River fall-run Chinook salmon generally spawn in areas in or near the mainstem of the Snake River, and their juveniles spend less than a year in freshwater before migrating to the ocean.61 In contrast, Snake River spring/summer-run Chinook salmon spawn in tributaries, and their juveniles spend more than a year in the freshwater environment.62 Snake River steelhead trout use many of the same tributaries during their summer runs as Snake River spring/summer Chinook salmon.63 They generally remain in these areas for less than two years and reach maturity within streams.64 All Pacific salmon species spawn once before dying at the end of their first breeding season, whereas steelhead trout may spawn more than once.65







	Figure 3. Anadromous Salmon and Steelhead Trout Life Cycle




	



	Sources: National Marine Fisheries Service (NMFS), ESA Recovery Plan for Snake River Spring/Summer Chinook Salmon (Oncorhynchus tshawytscha) & Snake River Basin Steelhead (Oncorhynchus mykiss), November 2017, p. 64; NMFS, ESA Recovery Plan for Snake River Sockeye Salmon (Oncorhynchus nerka), June 8, 2015, pp. 39, 47; NMFS, ESA Recovery Plan for Snake River Fall Chinook Salmon (Oncorhynchus tshawytscha), November 2017, p. 30.

Notes: This graphic shows the life cycle for stream-type salmon and steelhead trout: those that mature for a year or more in freshwater before migrating to the ocean. In addition to growing in tributaries, Snake River sockeye salmon also rear in Redfish Lake for one to three years before beginning their downstream migrations. There are also ocean-type salmon, which migrate to the ocean in their first year, largely skipping the "Growing in Tributaries" step of this diagram. Unlike Pacific salmon species, steelhead trout can spawn more than once. A redd is a gravel nest.






Some ESUs, such as Snake River spring/summer-run Chinook salmon and Snake River steelhead trout, consist of different populations that are segregated by specific streams and waterbodies where they reproduce. Persistence of the ESUs depends on their resilience to threats, such as habitat alteration, poor water quality, and drought; their genetic diversity,66 and their ability to adapt to changing conditions.67


Population Trends

Over the last 150 years, many wild Pacific salmon and steelhead trout populations in the Pacific Northwest have declined; in some cases, their populations are now absent from specific rivers or tributaries.68 The current return of wild salmon to the Columbia River Basin is less than 10% of those values estimated to have been present in the mid-1800s.69 According to scientists, these declines resulted from many factors, including overfishing, habitat loss, water quality, climate change, and dam construction, as discussed in the section "Factors Affecting Snake River Salmon and Steelhead Trout Populations."70

Experts have estimated that at least 16 million salmon and steelhead trout returned to the Columbia River Basin annually during the 1800s.71 Although specific previous abundance of salmon and steelhead trout in the Snake River is uncertain, some experts estimate an abundance of approximately 2.4 million fishes during that time.72 During the mid-1950s through the 1960s, an estimated average of 16,000 wild Chinook salmon were harvested annually in Idaho.73 From 1962-1967, the five years following the initial operation of the first lower Snake River dam, approximately 45,000 adult spring and summer Chinook salmon entered the Snake River basin.74 During the five years immediately following the initial operation of the Lower Granite Dam in 1975, the return of wild spring and summer Chinook salmon declined to approximately 27,000 fish annually, representing "a 40% decrease from 1962-1966 averages."75

Trends of listed fish populations have fluctuated over various time spans, and illustrate the interannual variability associated with their abundance estimates. For example, adult passage counts—estimates of the actual number of passing fish moving upstream at a particular point—for Snake River Chinook salmon measured at the Lower Granite Dam have fluctuated since measurements began in 1975 (Figure 4). Adult passage counts are used to estimate abundance and migration of fish populations, and have fluctuated in roughly 2- to 10-year spans. At times, values have been two to three times greater than values observed since 2022. These variations may be the result of natural and human-associated factors.76 For example, peak adult passage counts observed during 2001 included high passage counts during April (i.e., approximately 91,000 adults) and May (i.e., approximately 61,000 adults) in excess of typical values measured during those months. One study observed greater escapement rates of spring-summer Chinook salmon during 2001, which the authors concluded may be associated with decreased seasonal Columbia River discharge, as measured at Bonneville Dam.77 They propose that higher discharge rates may lead to passage difficulty, increased passage delay, disorientation, or bioenergetic exhaustion for certain salmon species. 







	Figure 4. Adult Passage of Chinook Salmon Runs at Lower Granite Dam

(1975-2025)




	



	Source: Columbia Basin Research, "Columbia River DART (Data Access in Real Time)," University of Washington, School of Aquatic and Fishery Sciences, accessed July 2026, https://www.cbr.washington.edu/dart.

Notes: This figure sums annual adult passage visual counts of Chinook salmon observed during particular times of the year (i.e., spring Chinook counts from March 1 to June 17, summer Chinook counts from June 18 to August 17, and fall Chinook counts from August 18 to December 15 of a given year). The passage index is not a population estimate but is used to adjust collection counts for daily fluctuations in the site's or project's operations. It is considered representative of population trends.






Table 3 provides information about identified past (i.e., since the 1800s) and recent populations for each of the four Snake River salmon and steelhead trout populations listed under the ESA. Despite efforts to improve tributary and mainstem habitat and dam passage conditions since the species were listed under the ESA in the 1990s, most of the populations remain at low abundance compared to earlier estimates, according to scientists.78 An August 2025 study published by NMFS scientists observed that multiple ESA-listed salmonid populations had increasing abundance trends from 1995 to 2020, with those in the Pacific Northwest having higher median trends than those in California.79 Additionally, the study found that the five-year geometric mean abundances of fall-run Snake River Chinook salmon and Snake River sockeye salmon (from 2016 to 2020) had increased more than tenfold beyond their mean abundance values from 1995 to 1999.80 The researchers also noted that concurrent stressors related to freshwater and marine climate negatively affected West Coast salmon populations, and that despite these higher mean abundance values most salmon populations still remain below their recovery goals.81



Table 3. Identified Past and Recent Snake River Salmon and Steelhead Trout Populations






	ESU/DPS

	Number of Populations Identified Since the 1800s

	Number of Currently Identified (Extant) Populations

	ESA Listing Status

	Approximate Mean Abundance from 2010 to 2019 (Calculated as a Geometrical Mean)




	Snake River spring/summer-run Chinook salmon ESU

	68

	28

	Threatened

	Approximately 7,000




	Snake River fall-run Chinook salmon ESU

	2

	1

	Threatened

	Approximately 9,200




	Snake River sockeye salmon ESU

	9

	1

	Endangered

	Approximately 46




	Snake River steelhead trout DPS

	40

	25

	Threatened

	Approximately 18,700




	Snake River coho salmon ESU

	6

	2

	Extirpated

	Approximately 100 being restocked by the Nez Perce Tribe







Sources: CRS, with data from National Marine Fisheries Service (NMFS), Rebuilding Interior Columbia Basin Salmon and Steelhead, September 30, 2022; Columbia Basin Partnership Task Force of the Marine Fisheries Advisory Committee, A Vision for Salmon and Steelhead: Goals to Restore Thriving Salmon and Steelhead to the Columbia River Basin Phase 1 and Phase 2 Report, National Oceanic and Atmospheric Administration (NOAA), 2019 and 2020; Joint Columbia River Management Staff, Washington Department of Fish and Wildlife and Oregon Department of Fish and Wildlife, 2023 Joint Staff Report: Stock Status and Fisheries for Fall Chinook Salmon, Coho Salmon, Chum Salmon, Summer Steelhead, and White Sturgeon, July 10, 2023, https://www.dfw.state.or.us/fish/oscrp/crm/reports/23_reports/2023%20OR%20WA%20Fall%20Joint%20Staff%20Report_FINAL_23.07.10.pdf; Joint Columbia River Management Staff, Washington Department of Fish and Wildlife and Oregon Department of Fish and Wildlife, 2023 Joint Staff Report: Stock Status and Fisheries for Spring Chinook, Summer Chinook, Sockeye, Steelhead, and Other Species, February 2, 2023, https://www.dfw.state.or.us/fish/oscrp/crm/reports/23_reports/2023%20OR_WA%20Spring%20Joint%20Staff%20Report.pdf; W.P. Connor et al., "A Retrospective (circa 1800-2015) on Abundance, Spatial Distribution, and Management of Snake River Basin Fall Chinook Salmon: Draft 2 Parts I, II, and III," 2016; NMFS, Biological Viability Assessment Update for Pacific Salmon and Steelhead Listed Under the Endangered Species Act: Pacific Northwest, NOAA Technical Memorandum NMFS-NWFSC-171, January 2022, https://repository.library.noaa.gov/view/noaa/34363; NMFS West Coast Region, Endangered Species Act Section 7(a)(2) Biological Opinion and Magnuson-Stevens Fishery Conservation and Management Act Essential Fish Habitat Response for the Continued Operation and Maintenance of the Columbia River System, WCRO-2020-00624, July 22, 2020; NMFS, ESA Recovery Plan for Snake River Fall Chinook Salmon (Oncorhynchus tshawytscha), NOAA, 2017; NMFS West Coast Region, ESA Recovery Plan for Snake River Sockeye Salmon (Oncorhynchus nerka), June 8, 2015, pp. 1-431, https://repository.library.noaa.gov/view/noaa/16001; Columbia Basin Partnership Task Force, A Vision for Salmon and Steelhead: Goals to Restore Thriving Salmon and Steelhead to the Columbia River Basin, National Oceanic and Atmospheric Administration, Phase 2 Report of the Columbia Basin Partnership Task Force of the Marine Fisheries Advisory Committee, October 2020, p. 161, https://s3.amazonaws.com/media.fisheries.noaa.gov/2020-10/MAFAC_CRB_Phase2ReportFinal_508.pdf?null; L.A. Fulton, Spawning Areas and Abundance of Steelhead Trout and Coho, Sockeye, and Chum Salmon in the Columbia River Basin-Past and Present, NMFS, Special Scientific Report, No. 618, Washington, DC, December 1970, pp. 1-37, https://spo.nmfs.noaa.gov/SSRF/SSRF618.pdf.

Notes: DPS = distinct population segment; ESU = evolutionarily significant unit. Approximate mean abundances (2010-2019; the most recent estimates available) for fall Chinook salmon include release mortalities. Approximate mean abundances (2010-2019; the most recent estimates available) for spring/summer Chinook salmon include Lower Granite River Dam passage plus Tucannon River escapement. Approximate mean abundances (2010-2019; the most recent estimates available) for steelhead trout are based on passage from July 1 to June 30 the following year. NMFS calculated approximate mean abundance values from 2010 to 2019 as a geometric mean, which is defined as the nth root of n products. Experts consider geometric means to be a better measure than simple averages of central tendency for fish abundance data, which are typically skewed. The geometric mean also smooths the contribution of periodic large run sizes that can inflate simple averages relative to typical population values. Scientists typically select a 10-year period to represent an interval of sustained abundance across multiple generational cycles. Geometric means do not provide exact values of abundance as they have variance associated with them; NMFS typically does not report that variance in its assessments and reports.







Factors Affecting Snake River Salmon and Steelhead Trout Populations

Dams in the Columbia River Basin, and in the Snake River specifically, may change the natural flows, temperature, and turbidity of rivers and may create barriers to salmon and steelhead trout migration. These factors may alter habitat and affect water quality for fish species. Other activities, apart from dams, may also affect salmon and steelhead trout populations. These activities include climate change, drought, predation, development, and nonpoint and point source pollution, among others. These activities may affect species by altering stream, tributary, and estuary habitats; lowering water quality; and increasing predation of fish from pinnipeds,82 native and non-native fishes, and colony nesting waterbirds.

In many cases, these activities affect fish populations throughout the Columbia River Basin, but may be particularly impactful on endangered or threatened species. Also, some of these factors have occurred consistently over time, but may have greater impacts in recent and future years. Some factors may be sensitive to dam operations, while others may be less so. Some salmon and steelhead trout runs are fished for commercial, tribal, and recreational uses. Harvest-related mortality was a significant contributor to the initial decline of these species; however, this is not a major contributor to the decline of salmon and steelhead trout today.83 The following sections discuss selected key factors that affect Snake River salmon and steelhead trout populations.


Dams and Their Operations

Dams and their operations may change water quantity in rivers, alter natural flow rates and temperature, and change turbidity.84 These alterations can change river structure and alter aquatic and riparian habitat, which can affect salmon and steelhead trout species during their life cycles and natural migrations.85 Dams structurally affect fish species by preventing migration and causing entrainment in hydropower blades. For example, dams can make it more difficult for adult fish to migrate upstream to spawning grounds, thus cutting salmon and steelhead trout off from their once occupied spawning habitats. Operations that reduce water velocity behind dams, often creating reservoirs, slow juvenile migrations, alter the food web, increase water temperature and create habitat for native and non-native predators and competitors.86

Scientists note that the lower Snake River dams act as a barrier for fish swimming upstream trying to access portions of their identified spawning habitat and for fish swimming downstream to the ocean.87 In addition, some scientists note that passage through dam complexes (e.g., passage through fish ladders) can stress fish populations and possibly cause delayed mortality.88 They assert that the effect of dams on fish species varies with how many dams the fish must pass. Populations of Chinook salmon and steelhead trout species in the Columbia River Basin that pass through four or fewer dams have higher survival rates than those populations that must pass through eight dams, such as Snake River spring/summer Chinook salmon.89 Scientists found that summer steelhead trout originating in the Yakima subbasin, which must pass only four mainstem dams, also exhibit greater survival rates than those originating in the Snake River Basin.90

Scientists calculate smolt-to-adult return rates (SARs) of Snake River salmon and steelhead trout to estimate the effects of various factors on their population viability.91 An estimated minimum SAR of 2% is required to consistently sustain populations, whereas an SAR of >2% is indicative of population growth and an SAR of >4% is estimated to lead to a high likelihood of recovery.92 These criteria reportedly have informed Northwest Power and Conservation Council regional stock rebuilding goals for Snake River and upper Columbia River salmon and steelhead trout (i.e., SARs in the 2-6% range).93

The annual Comparative Survival Study (CSS) measures the effects of hydropower operations on juvenile and adult salmon and steelhead trout survival in the Columbia River System.94 The CSS reported SARs for salmon and steelhead trout most recently in 2023.95 For the majority of wild populations, current SAR estimates were <3.5%, while current SAR values for Upper Columbia wild Sockeye salmon ranged from 2.5% – 9.6% depending on location.96 The CSS also predicted that climate change, poor ocean conditions, and poor flow conditions (which is affected by dams) would prevent salmon and steelhead trout populations from meeting SAR goals noted above.97 Some studies have characterized the SAR goals as being ambitious, and questioned the feasibility of achieving them in light of these stressors.98 One study also noted the inability for some salmon populations in more "pristine" conditions than in the Columbia River (e.g., southeast Alaska) to achieve these SAR percentages, suggesting that larger scale environmental factors may be impeding their productivity and recovery more broadly.99

The CSS reported that the most important factors influencing SARs for salmon and steelhead trout are water transit time,100 the number of dam passages, and certain indices of ocean conditions (e.g., upwelling, sea surface temperature).101 Other studies have emphasized the importance of broad ocean drivers and harvest as key factors affecting SARs and salmon production as well.102 Dam operations affect water transit times (e.g., fish bypasses and reservoirs), in most cases increasing them. Scientists note that increased water transit times may disrupt the natural timing of ocean entry and have negative latent effects on fishes.103 The CSS stated that water transit times of Snake River fish populations did not significantly improve between 1994 and 2023.104 Furthermore, additional studies have related SARs and survival of Snake River salmon with water transit time, the timing of ocean entry, and the percentage of river flow spilled over dams.105

In some cases, dams and their operations can benefit fish species in a multiuse situation. Dams can be operated to supplement low water flows and decrease water temperature downstream for fish and their habitats during periods of drought.106 In multiuse systems where water is allocated to the environment, agricultural uses, hydropower, and other uses, dams provide operators with increased control over water flows. For example, one study asserted that managed flows were better than natural flows for reducing non-native species and achieving societal needs (e.g., hydropower, agricultural water supply).107 This assertion was based on a comparison between managed flows and simulated natural flows.

Some dam owners have constructed infrastructure to mitigate the effects of dams on fish (see Figure 5  for systems specific to juvenile passage). For example, USACE has added surface passage facilities such as spillway weirs, implemented surface passage structures, and modified turbine designs to reduce entrainment at the lower Snake River dams to reduce juvenile mortality.108 These systems can improve how and where fish maneuver through the river in the presence of dams.109 Juvenile survival also is enhanced by bypass systems and turbine improvement programs to help juveniles travel downstream to the ocean.110 Fish ladders allow adult fish returning from the ocean to spawn to bypass dams. USACE constructed ladders when it built the lower Snake River dams and have modified the ladders over time.

Dam owners also may modify operations to reduce fish mortality. For example, USACE adjusts spill (i.e., the amount of water that is allowed to pass through spillways and over dams) at the lower Snake River dams to improve the survival of juvenile fish passing through the dams.111




	Figure 5. Systems Used to Improve Juvenile Passage Through Dams




	



	Source:  National Marine Fisheries Service, "Juvenile Downstream Passage on the West Coast," https://www.fisheries.noaa.gov/west-coast/endangered-species-conservation/juvenile-downstream-passage-west-coast.








Habitat Loss and Alteration

Habitat loss affects salmon and steelhead trout populations, especially if it alters spawning or rearing areas. It can be caused by many factors, including urbanization along stream and river corridors; resource extraction, such as logging, mining, and agriculture; channelization of streams; water withdrawals; and dams and other physical barriers that alter water flows. The condition of salmon habitat varies throughout the Columbia River Basin. In protected areas, such as federal wilderness areas, spawning and rearing habitat may remain in near-pristine condition. In areas more accessible to humans, past and present human activities have left habitat in conditions ranging from marginally to highly degraded. For instance, more than 70% of the original marshes and spruce swamps of the Columbia River estuary (a key habitat used by juvenile and adult salmon during their migration to and from the ocean) have been converted to industrial, transportation, recreational, agricultural, or urban areas.112 Some scientists also note various biological effects on habitats such as lower or excess nutrients in some tributaries. Habitat degradation in the Snake River Basin leads to (1) reduced stream complexity and channel structure, (2) excess fine sediment, (3) elevated summer water temperature, (4) diminished streamflow during critical periods, (5) reduced floodplain connectivity and function, and (6) degraded riparian condition.113

Estuary habitat degradation also affects fish. In the Columbia River estuary, downriver of the Snake River, some scientists estimate that, in the last 100 years, mean river flow has declined 16% and peak spring flows have declined 44%.114 Lower flows into the estuary can alter habitat and cause mortality. For Snake River populations, the estimated mortality of juvenile salmon (not due to predation) from habitat impacts in the estuary ranges from approximately 15% to 30%, with greatest impacts observed for fall-run Chinook salmon and summer-run steelhead trout.115



Water Quality

Various activities, including agricultural, urban, and industrial activities, contribute pollutants to the Columbia River Basin. For instance, excess nutrients from sewage or agricultural runoff helps catalyze algal blooms that decrease the dissolved oxygen content in the water, causing hypoxia, which can be lethal to fish.116 These factors, together with other chemical pollutants, can be detrimental for salmonid growth, immune function, and survival.117

Temperature is another component of water quality that can affect the health of fish populations. Low water flows, high air temperature, and other factors may cause high water temperatures. For example, in 2015, high water temperatures led to significant mortality of Upper Columbia River and Snake River sockeye salmon populations as these populations migrated through the rivers of the Columbia River Basin.118 To address high water temperatures in the Columbia and lower Snake Rivers, the U.S. Environmental Protection Agency (EPA) established the Columbia and Lower Snake Rivers Temperature Total Maximum Daily Load (TMDL).119 The TMDL provides information about the primary sources of temperature impairments in the Columbia River Basin. With this information, federal, state, and tribal governments, and the public may engage on ways to reduce temperatures in the Columbia and lower Snake Rivers, including as impacted by dams and their operations. (For more information, see the text box below.)








	Temperature Total Maximum Daily Load for the Columbia and Lower Snake Rivers

The U.S. Environmental Protection Agency (EPA) established a temperature total maximum daily load (TMDL) for the Columbia and lower Snake Rivers in 2020, pursuant to Section 303(d) of the Clean Water Act (33 U.S.C. §1313(d)). The EPA established this TMDL after the states of Washington and Oregon identified portions of the Columbia and lower Snake Rivers as impaired due to water temperatures that exceeded state water quality standards. EPA found that water temperatures frequently exceeded values that protect salmonid and steelhead trout migration, especially in August at two of four monitoring locations on the lower Snake River. (The warmest temperatures in the Snake River have occurred in the lower part of the river.)

EPA's TMDL analysis considered all known sources of temperature impairments in the lower Snake River. It found that climate change and nonpoint source dam impacts are the dominant sources of impairment. According to the EPA, warming trends since the 1960s have led to increases in water temperatures. The EPA also noted that dams and their operations can cause higher sustained river temperatures in the summer, higher temperatures at the water surface and in fish ladders, and delayed cooling in the fall. The EPA estimated that dams on the lower Snake River have a warming impact on the mainstem river in the late-summer period.

Dam owners can use temperature control strategies to manage water temperatures. For example, deep reservoirs with temperature control structures (e.g., Dworshak Dam above the lower Snake River dams) can release cold water and reduce temperatures over substantial distances downstream (e.g., to the upper portion of the lower Snake River in the summer). National Pollutant Discharge Elimination System permits issued to be consistent with the TMDL include a requirement to implement temperature control strategies and meet the load allocations in the Columbia and lower Snake Rivers TMDL.

Sources: EPA, Columbia and Lower Snake Rivers Temperature Total Maximum Daily Load, August 13, 2021, https://www.epa.gov/columbiariver/tmdl-temperature-columbia-and-lower-snake-rivers; EPA, "Discharge Permits for Federal Hydroelectric Projects in the Lower Snake River," https://www.epa.gov/npdes-permits/discharge-permits-federal-hydroelectric-projects-lower-snake-river.










Predation

Salmon and steelhead trout have numerous natural predators, including birds, pinnipeds (e.g., seals, sea lions), orcas, fish, and terrestrial mammals (e.g., bears).120 Many of the predator-prey dynamics between salmonids and other species are affected by anthropogenic changes in the Columbia River Basin. For example, construction and operation of the Columbia River System and disposal of dredge material in the tributaries of the Columbia and Snake Rivers and in the Columbia River estuary have altered species' habitats. These altered habitats support a wide range of predator species, including native and non-native predatory fish species, such as North pikeminnow (Ptychocheilus oregonensis); predatory birds, such as terns, cormorants, gulls, mergansers, and pelicans; and marine mammals.121

In addition, seals and sea lions are key predators of salmon in the mouth of the Columbia River. These pinnipeds consume salmon entering the ocean and may lower salmon populations.122 Sea lions are also observed to concentrate downstream of the Bonneville Dam to feed on salmon and steelhead trout staging for passage through fish ladders.123 Populations of pinnipeds in the Pacific Ocean have increased substantially since the Marine Mammal Protection Act (MMPA; P.L. 92-522; 16 U.S.C. §§1361-1423h) was enacted in 1972.124 The MMPA lowered pinniped harvests by humans, resulting in increases to some pinniped populations. To address pinniped predation of salmon, the MMPA allows the Secretary of Commerce to authorize the intentional lethal removal of "individually identifiable pinnipeds" causing significant negative impacts to certain salmonid species.125



Drought

Drought in the western United States plays a role in salmon survival. Drought causes streams to run low and warm during certain times of the year, which can impact fish populations. Several high water-temperature events provide examples of fish kills of salmon in the Pacific Northwest, as discussed in the "Water Quality" section above. Drought also can alter migration signals for salmon. For example, a study of salmon in California found that drought-induced low flows and warming altered migration signals for young coho salmon and led to a smaller timeframe for migration.126 According to scientists, salmon that begin migration on a false signal, such as an isolated rain event during a drought, can become stranded and die in portions of streams or rivers that unexpectedly dry up because of the drought rather than increasing in water flow.127



Climate Change

Climate change influences and exacerbates many of the existing threats to salmonids. Some scientists assert that climate change will increasingly imperil certain salmon populations.128 For example, some scientists note that climate change is increasing water temperature, which can directly harm fishes, increase the range and populations of invasive species, and alter food webs.129 Climate change also may exacerbate low flow rates in rivers or increase flooding from high-precipitation events. In addition, sea level rise might result in tidal wetland habitat loss in the Columbia River floodplain, which might affect salmon populations.130

Some scientists provide a mixed assessment of the possible effects of climate change and existing conditions on salmon. For example, they contend that the effects of climate change on freshwater habitats of salmon may affect salmon species and populations differently at certain timescales. In some cases, they assert that climate change may lead to an increase in Chinook salmon survival in the short term, partially related to the species' adaptive capacity, but that the effects of climate change may be detrimental in the long term.131

Climate change also may affect ocean habitat in ways that may impact salmon. Climate change may increase the frequency and magnitude of marine heat waves, change the intensity and timing of coastal upwelling, increase hypoxia events, and increase ocean acidification.132 For example, rising sea surface temperatures could harm migrating salmon in the Pacific Northwest. Additionally, coho salmon returns to Puget Sound, WA, and to coastal waters off Washington and Oregon were among the lowest on record following the 2013-2015 Pacific marine heatwave.133 Rising marine temperatures also may alter the marine community, leading to changes in zooplankton, krill, squid, and other fish that salmon consume.134




Conserving and Restoring Snake River Fishes

Federal, state, local, and tribal stakeholders have conducted activities to conserve and restore Snake River salmon and steelhead trout. Most federal activities aimed at restoring salmon and steelhead trout in the Columbia River Basin are implemented by NOAA and BPA, although other agencies also contribute to these efforts.135 This section summarizes selected federal restoration efforts for conserving salmon and steelhead trout populations in the Columbia River Basin.


Bonneville Power Administration Fish and Habitat Initiatives

BPA has a fish and wildlife program that aims to protect, enhance, and mitigate adverse effects to fish and wildlife in the Columbia River Basin from the Columbia River System. BPA funds projects to improve fish passage through the Columbia River System, increase fish populations through hatcheries, monitor fish populations, and increase the conservation of wildlife and fish populations through land acquisitions and habitat restoration. BPA designed its fish and wildlife program to be consistent with provisions under the Northwest Power Act, the ESA, and other environmental laws, in addition to honoring the federal trust responsibility (including upholding tribal treaty rights). The program also is guided by the Northwest Power and Conservation Council (Council) program, discussed below.

The Northwest Power Act expanded BPA's responsibilities, adding a directive to mitigate the effects of the federal hydropower system on fish and wildlife in the Columbia River Basin.136 The act also directed that fish and wildlife in the Columbia River Basin should be protected and enhanced.137 The Northwest Power Act authorized the creation of the Council and directed it to develop a program to conserve and improve fish and wildlife.138 BPA addresses its Northwest Power Act responsibilities for fish and wildlife mitigation by funding the implementation of the Council's Columbia River Basin Fish and Wildlife Program (FWP). The FWP has a set of goals and objectives (see  Table 4) and a strategy to achieve them. The Council's fish and wildlife conservation activities are described in the Columbia River Basin Fish and Wildlife Program, Draft 2026 Program 2014.139



Table 4. Columbia River Basin Fish and Wildlife Program Goals and Objectives






	Program Area

	Description




	Anadromous Salmon and Steelhead Goal and Objectives

	Focus on increasing adult salmon and steelhead runs and abundance




	All Other Native Aquatic Focal Species Goal and Objectives

	Focus on protecting, enhancing, and mitigating impacts on other native aquatic species affected by the FCRPS, such as white sturgeon and Pacific lamprey




	Wildlife Goal and Objectives

	Focus on mitigation for wildlife losses caused by the FCRPS




	Ecological Goal and Objectives

	Address environmental conditions and processes to conserve the ecosystems that support native anadromous and resident fish and wildlife adversely affected by the FCRPS




	Communication, Assessment, and Coordination Goal and Objectives

	Aim to inform and involve the public in the Fish and Wildlife Program, track and report program implementation, and make program-related information and data available







Source: Northwest Power and Conservation Council, 2020 Addendum to the 2014 Columbia River Basin Fish and Wildlife Program, Council Document 2020-9, October 2020, https://www.nwcouncil.org/sites/default/files/2020-9.pdf.

Note: FCRPS =  Federal Columbia River Power System.





Restoration activities undertaken by BPA and other parties also have also been managed through the Columbia Basin Fish Accords.140 BPA partnered with seven Tribes, two federal agencies, and three states to sign the Columbia Basin Fish Accords in 2008. The accords lay out plans for federal funding to address fish operations, habitat, and hatchery projects over a 10-year period. Federal funding was provided to Tribes and states over the period. Several entities have extended their accords multiple times; the most recent extension was to September 30, 2025.141 The accords were allowed to expire on September 30, 2025; it is unclear if future accords between BPA, states, federal agencies, and Tribes will materialize in the future.

BPA Fish and Wildlife Activities. BPA funds three types of fish and wildlife projects: (1) fish passage structures; (2) hatchery facility construction and maintenance, including in the Snake River Basin; and (3) land acquisition and maintenance, which involves projects that aim to protect and enhance fish and wildlife habitat throughout the Columbia River Basin. BPA coordinates its fish and wildlife priorities with the Council, federal resource management agencies (e.g., NMFS, USACE, Reclamation), states, Tribes, and other stakeholders. These investments and corresponding activities are in BPA strategic asset management plans.142

BPA funds fish and wildlife activities in various ways. BPA incurs direct program costs for fish and wildlife projects for ESA-listed species, reimburses USACE and Reclamation for the agencies' operation and maintenance costs for fish and wildlife species, repays the U.S. Treasury for capital expenditures incurred by the federal government for constructing hatcheries and fish passage projects, and purchases power to supply customer demand when fish operations prevent electricity generation at its dams. In addition, BPA incurs opportunity costs when water is spilled over the dam to support ESA-listed species instead of using that water for power generation. BPA previously estimated that its annual investments in fish and wildlife program areas from 2015 to 2024 ranged from approximately $450 million to $1.4 billion per year.143 In FY2024, the majority of BPA fish and wildlife expenditures were related to habitat restoration and protection (44%); research, monitoring, and evaluation (29%); and hatchery production (15%).144



NOAA Pacific Salmon Management and Conservation Activities

NOAA management and conservation efforts for Pacific salmon and steelhead trout are guided by recovery plans and status reviews for listed species;145 conservation plans; a fishery management plan for Pacific Salmon off the West Coast as developed by the Pacific Fishery Management Council;146 and recommendations, treaties, and input from the Pacific States Marine Fisheries Commission, state agencies, and stakeholders.147

NOAA collaborates with several entities to manage salmon and steelhead trout fisheries in the Columbia River Basin. Management is authorized and guided, in part, by the 2018-2027 United States v. Oregon Management Agreement.148 The agreement's purpose is to protect and rebuild upper Columbia River salmon and steelhead trout runs while providing harvests for the Columbia River Treaty Tribes (CRT  Tribes) and non-treaty fisheries.149 The agreement sets up a process for management that is guided by CRT Tribes and selected states (Idaho, Oregon, and Washington) pursuant to state laws, treaties such as the Columbia River Compact and Pacific Salmon Treaty, and federal laws such as the ESA and Magnuson-Stevens Fishery Conservation and Management Act (MSA; 16 U.S.C. §§1801 et seq.). Fisheries managers meet throughout the year to review information, set regulations and seasons for fishing, and plan the operation of fisheries. The agreement extends to 2027.150

NOAA, through NMFS, also conserves ESA-listed salmon and steelhead trout species through several actions, including the following:


	Planning and Implementing Recovery Actions. NMFS prepares and implements recovery plans for Snake River listed species, as required by the ESA.151 Recovery plans contain actions that aim to restore listed species so they no longer need protection under the ESA. The plans do not create binding obligations for NMFS under the ESA but instead are organizing tools for guiding and coordinating recovery efforts across multiple stakeholders (i.e., federal, tribal, state, local, and private entities).152

	Restoring Habitat. NMFS aims to improve wetlands, restore spawning and rearing habitat, and improve fish passage, among other goals, for Pacific salmon, steelhead trout, and other fish species.

	Implementing Hatchery Programs (see the text box below).

	Improving Fish Passage. NMFS improves upstream and downstream passage for salmon and steelhead trout, including by implementing culverts, fish screens, and tide gates.153

	Conducting Reintroduction Efforts. The ESA authorizes the reintroduction of listed species, such as salmon, under Section 10(j) of the act.154










	Salmon and Steelhead Trout Hatcheries

Hatcheries aim to provide short-term conservation benefits for declining fish populations by increasing fishery production during periods of low natural abundance. Some experts also recommend multiple restoration approaches to restore declining fish populations that may include hatcheries and concurrent focus on habitat, genetic diversity of wild fish populations, and other factors for long-term conservation success. Further, some scientists suggest that potential adverse impacts from hatcheries to wild fish populations' genetic diversity (i.e., from interbreeding of potentially genetically inferior hatchery-reared individuals with wild individuals) might limit the efficacy of restoration efforts and limit certain wild fishes' adaptive capacity to changing climate.

Federal, state, and tribal entities produce hatchery salmon and steelhead trout in the Snake River and Columbia River Basin. Hatchery production for salmon and steelhead trout in the basin peaked at 200 million juvenile fish per year in the late 1980s and early 1990s and has reduced to approximately 140 million juvenile fish per year since 2010 due to concerns over protecting the genetic diversity of wild fish. Annual hatchery production in the Columbia River Basin is mostly composed of fall Chinook salmon (45%), with additional production of spring Chinook salmon (24%) and coho salmon (12%). Hatchery-origin fish account for approximately two-thirds of the total return of adults to the Columbia River Basin and comprise the majority of salmon and steelhead trout harvested in the basin.

Sources: Robin S. Waples, "Dispelling Some Myths About Hatcheries," Fisheries, vol. 24, no. 2 (1999), pp. 12-21; Columbia Basin Partnership Task Force, A Vision for Salmon and Steelhead: Goals to Restore Thriving Salmon and Steelhead to the Columbia River Basin, National Oceanic and Atmospheric Administration, Phase 2 Report of the Columbia Basin Partnership Task Force of the Marine Fisheries Advisory Committee, October 2020, pp. 53, 149; J.E. Siegel et al., "Environmentally Triggered Shifts in Steelhead Migration Behavior and Consequences for Survival in the mid-Columbia River," PLoS ONE, vol. 16, no. 5 (2021), article e0250831, p. 19; and John R. McMillan et al., "A Global Synthesis of Peer-Reviewed Research on the Effects of Hatchery Salmonids on Wild Salmonids," Fisheries Management and Ecology, vol. 30, no. 5 (2023), pp. 446-463.








These conservation actions are implemented through several programs and activities within NMFS, including the Pacific Coastal Salmon Recovery Fund,155 as well as Pacific salmon under the Protected Resource Science and Management budget line.156

Salmon and steelhead trout conservation is informed by documents and plans generated by NMFS. For example, NMFS's 2022 report titled Rebuilding Interior Columbia Basin Salmon and Steelhead outlined actions aiming to achieve the Columbia River Basin Partnership's mid-range goals for salmon and steelhead trout abundance for 2050 (i.e., those exceeding low-range abundance thresholds and representing progress toward high-range goals).157 The Columbia Basin Partnership has identified low-, mid-, and high-range natural-origin population abundance goals.158 The low-range abundance goals are generally consistent for recovery under the ESA, whereas the high-range abundance goals are consistent with "healthy and harvestable stocks."159 The "healthy and harvestable" standard of recovery is different from the standard set for species listed under the ESA. In the context of the ESA, NMFS generally defines the standard of recovery for ESA-listed salmon and steelhead trout as the abundance necessary to limit extinction risk to 5% over a 100-year timeframe.160 The standard for "healthy and harvestable" stock levels are generally set at three-to-five-times the minimum abundance levels necessary to ensure the long-term survival of the population, stock, or species.161

In its 2022 report, NMFS qualitatively assigned priorities for rebuilding Columbia River basin salmon and steelhead trout populations based on five criteria: level of extinction risk; current spatial structure and diversity; importance to tribal communities; habitats available for essential life-cycle needs; and resilience of habitat to climate change.162 The rebuilding priorities assigned were "high," "higher," and "highest" (NOAA considered priority for rebuilding to be at least high for all populations).163 NMFS asserts that the Snake River spring/summer Chinook salmon and Snake River steelhead trout populations are "critically important to Columbia River basin Tribes, as well as to the economy and overall ecological health of the region."164 NMFS designated that rebuilding of those two Snake River populations to healthy and harvestable levels is "highest" priority.165 The report recommended several actions that aim to achieve abundance goals, including the following:


	Reducing direct and indirect mortality resulting from mainstream dams on the Snake River;

	Restoring the Snake River through dam breaching;

	Managing predator and competitor species associated with salmon and steelhead trout;

	Restoring tributary and estuarine habitat and improving water quality;

	Enhancing passage and reintroducing fish in certain areas that are blocked, including the upper Columbia River;

	Securing a more functional salmon ocean ecosystem;

	Addressing effects of climate change on fish populations and habitat; and

	Reforming hatcheries and harvest levels.166







Columbia River Basin Tribal History and Current Activities

Steelhead trout, Pacific lamprey, and other native fish have played a key role in the history, culture, religion, and economic development of Indigenous peoples in the Pacific Northwest. Salmon, in particular, has provided sustenance, strengthened social and cultural ties, and afforded economic opportunities. According to the Columbia River Inter-Tribal Fish Commission (CRITFC), "salmon are at the center of the diets, cultures, and religions of Columbia Plateau tribes."167 Fishing is central to many tribal ceremonies and traditions.

Due to their historical connection to salmon and other native fish, some of the Tribes in the Pacific Northwest reserved rights to continue hunting, fishing, or gathering on lands they ceded to the federal government by treaty. Many Tribes in the Columbia River Basin retain treaty reserved rights to hunt or fish in "usual and accustomed" places.168 Courts have affirmed these rights even when the usual and accustomed places are not located within the boundaries of a reservation.169 (See Figure 6 for a map of the Columbia River Basin that includes federal and tribal lands.) Courts also have held that the right to fish by extension includes a right to protect the habitat on which the fish rely.170 In addition, courts have recognized the federal trust responsibility, which can include obligations to protect tribal treaty rights, lands, assets, and resources on behalf of Tribes and tribal members.171

Throughout the 20th century, many Tribes in the Columbia River Basin opposed the construction and operation of dams because the dams would limit their access to historic tribal lands and off-reservation fishing rights.172 According to USACE, 19 Tribes may be affected by the Columbia River System.173 The lower Snake River dams primarily affect five Tribes: the Nez Perce Tribe, the Confederated Tribes and Bands of the Yakama Indian Nation, the Confederated Tribes of the Umatilla Indian Reservation, the Confederated Tribes of the Warm Springs Reservation of Oregon, and the Shoshone-Bannock Tribes of the Fort Hall Reservation.174 As outlined in the "Factors Affecting Snake River Salmon and Steelhead Trout Populations" section of this report, the lower Snake River dams block fish species from accessing portions of their once occupied spawning habitat, which some Tribes have argued has reduced tribal access to the fish guaranteed by treaties.175 Some Tribes have been parties to lawsuits relating to federal dam operations and fish management in the basin, including recent litigation in response to the operation of the Columbia River System (see below section "Recent Litigation Challenging Agency Actions Related to the Lower Snake River Dams").




	Figure 6. Federal and Tribal Lands in the Columbia River Basin




	



	Source: CRS modification of map obtained from U.S. Government Accountability Office, Columbia Basin Fish and Wildlife Activities, 04-602, June 2004, p. 8, https://www.gao.gov/assets/gao-04-602.pdf.






As a way to secure their fishing rights, many Tribes in the Pacific Northwest have sought to influence regional fish management through intertribal fish commissions, advocacy targeting dam operations or removal, and restoration work. Tribes have used intertribal fish commissions such as the Northwest Indian Fisheries Commission and the CRITFC.176 Furthermore, the MSA requires the Pacific Fishery Management Council to include a representative from a Pacific Northwest Tribe with fishing rights.177 In addition to advocating for optimizing spill to benefit salmon at the dams and restoring salmon behind blocked areas in the basin, some Tribes have advocated for removal of the lower Snake River dams.178 Several area Tribes also have established hatcheries to supplement fish stock in the basin.179

The Department of the Interior (DOI) and other federal agencies have collaborated with Pacific Northwest Tribes to ensure compliance with tribal treaty rights and other laws providing for tribal management of fisheries and access to fish harvests. For example, DOI's Bureau of Indian Affairs provides funding to support tribal fish hatching, rearing, and stocking programs.180 The Pacific Northwest Tribes operate 45 hatcheries and rearing facilities that benefit from this funding. The Nez Perce Tribe has also assumed full responsibility for fish production at the Dworshak National Fish Hatchery, which USACE built in the 1960s on the tribal reservation, near the Dworshak Dam.181

Congress has enacted laws to mitigate Columbia River Basin dam impacts on tribal treaty rights. For example, in 1938, Congress passed the Mitchell Act, which directed the Secretary of Commerce to establish one or more "salmon-cultural stations" in the Columbia River Basin.182 In 1988, Congress directed the Secretary of the Army to acquire land next to the Bonneville Pool/Dam (along the Columbia River) to provide certain Tribes with "treaty fishing access sites."183 These sites were then transferred to DOI.184



Recent Litigation Challenging Agency Actions Related to the Lower Snake River Dams

Operating the Columbia River System dams has the potential to affect species listed under the ESA and the Columbia River Basin environment in general. Due to these potential effects, the action agencies generally must consult with NMFS pursuant to Section 7 of the ESA and conduct environmental reviews pursuant to NEPA before finalizing proposed changes to the system's operating plans.185

Both the ESA and NEPA impose certain procedural requirements on federal agencies when they propose or modify actions. The ESA also imposes a substantive constraint on federal agencies; Section 7 of the ESA generally requires federal agencies, such as the action agencies for the Columbia River System, to ensure—in consultation with the U.S. Fish and Wildlife Service (FWS) and NMFS (together, the Services)—that their actions do not jeopardize listed species or adversely modify critical habitat.186 If the action agency or the relevant Service determines that a proposed federal action is likely to adversely affect listed species or critical habitat, the relevant Service issues a BiOp analyzing whether the action as proposed would in fact jeopardize the continued existence of a listed species or adversely modify its critical habitat.187 If the Service concludes that the proposed action would jeopardize listed species, the Service is required to suggest reasonable and prudent alternatives (RPAs) to the proposed action that the Service believes would avoid jeopardy.188 The Service also must recommend mitigation measures to limit the action's impacts on the listed species.189

Due to the potential impacts on listed salmon and steelhead trout species, the effects of operation plans for the FCRPS—or, more recently, for the Columbia River System specifically—on listed species and their designated critical habitats have been analyzed through the ESA Section 7 consultation process. Since 1992, the action agencies have consulted with NMFS on the potential effects of various proposed action plans for the FCRPS or the Columbia River System subset of dams, depending on the plan, and NMFS has issued a series of BiOps assessing those impacts.190 The protective measures for the fish species that NMFS has included in RPAs or mitigation measures for those BiOps often require the action agencies to reduce energy generation or irrigation supply from the Columbia River System.191

Under the APA, stakeholders affected by federal agency actions, such as modifications to dam operating plans, generally may challenge the agency action or any related BiOps or NEPA documents in court.192 A variety of stakeholders have repeatedly challenged operating plans and associated review documents for the FCRPS or Columbia River System, resulting in a number of decisions that required the action agencies and NMFS to revisit the plans, BiOps, and NEPA reviews.193 Courts have repeatedly determined that the BiOps NMFS has prepared with respect to the FCRPS are inconsistent with the ESA and/or the APA.194 Although courts have consistently remanded the BiOps to NMFS for reconsideration, the courts generally have allowed the federal agencies to keep operating the FCRPS in accordance with all or portions of each BiOp, or a modified version thereof, to allow operations to continue while NMFS reconsidered its analysis in the BiOp.195

Although numerous different cases have been filed since NMFS's BiOps were first challenged in the 1990s, the current litigation over Columbia River System operations and the associated BiOp and EIS stems from a complaint originally filed in 2001 by NWF and an array of other nongovernmental advocacy organizations in federal court in the District of Oregon.196 The 2001 complaint in National Wildlife Federation v. National Marine Fisheries Service challenged a 2000 BiOp issued by NMFS pursuant to Section 7 of the ESA.197 In the 2000 BiOp, NMFS assessed the potential impact of an operating plan for the FCRPS on species listed under the ESA and their designated critical habitats.198 In 2003, the district court remanded the 2000 BiOp to NMFS to address deficiencies related to the action area and mitigation actions.199

NWF has supplemented the complaint eight times since it was initially filed to address new BiOps for revised operation plans. Each of the complaints includes allegations against the action agencies or agencies that issued BiOps under the ESA in connection with operation plans, for either the FCRPS as a whole or the Columbia River System specifically.200 The claims generally have alleged violations of the APA, the ESA, and, more recently, NEPA. The most recent supplemental complaint was filed in January 2021 and raised claims related to NMFS's 2020 BiOp for operations of the Columbia River System as well as the action agencies' 2020 EIS and a 2020 ROD.201

This section provides an overview of recent litigation over various federal agency actions related to the FCRPS or Columbia River System operations (with a focus on decisions related to the lower Snake River dams), as well as how the agencies have adjusted the operation plans to address successive court orders and changing natural and political environments.


Litigation over FCRPS Biological Opinions and Supplements from 2000 to 2014

NMFS issued the 2020 BiOp in response to a 2016 court order, after the court concluded that NMFS's second supplement to its 2008 BiOp for FCRPS operations violated the ESA, APA, and NEPA. NWF had supplemented its complaint to challenge the 2008 BiOp after NMFS issued it in May 2008.202 Before the court issued a decision on the 2008 BiOp, the federal defendants requested—and the court granted—a limited, voluntary remand of the 2008 BiOp. NMFS released a supplemental BiOp in May 2010 (2010 Supplement). NWF then amended its complaint to challenge both the 2008 BiOp and 2010 Supplement.203

The district court concluded that the portion of the 2008 and 2010 BiOps addressing operations through the end of 2013 complied with the ESA, identifying "specific and beneficial mitigation measures" to address effects on species.204 However, for the portion of the BiOp addressing operations between 2014 and 2018, the court held that NMFS relied on "habitat mitigation measures that are neither reasonably specific nor reasonably certain to occur, and in some cases not even identified."205 The court remanded the 2008 and 2010 BiOps for further consultation on post-2013 operations.206 The court order required NMFS to produce a supplement by January 1, 2014, that considered "whether more aggressive action, such as dam removal and/or additional flow augmentation and reservoir modifications are necessary to avoid jeopardy."207

In response to the court's order, NMFS issued a second supplement in January 2014 (2014 Supplement) to the 2008 BiOp. The 2014 Supplement concluded, as the 2008 BiOp had, that the agencies could avoid jeopardizing listed species through RPAs.208 The 2014 Supplement included RPA measures that had been included in the 2008 BiOp and 2010 Supplement as well as habitat mitigation projects that the action agencies had identified for implementation in 2014-2018.209

Following the issuance of the 2014 Supplement, the plaintiffs amended their complaint to challenge the 2014 Supplement under the ESA and the APA and, for the first time, included a claim for violating NEPA.210 The action agencies had not prepared a NEPA analysis for the 2014 Supplement. The agencies instead relied on existing NEPA documents that had been prepared for prior operation plans for the FCRPS and other related actions.211

In May 2016, the district court held that the 2014 Supplement to the 2008 BiOp violated the ESA, the APA, and NEPA.212 In concluding that the BiOp violated the ESA, the court cited flaws in NMFS's conclusion that protected species could be "trending toward recovery" even if the overall population levels remained critically low.213 The court also considered NMFS's habitat improvement data "too uncertain" to rely upon and found that NMFS did not properly analyze the effects of climate change.214

The court held that the action agencies violated NEPA by failing to prepare a new EIS to support the decisions in their RODs about how they planned to operate the FCRPS pursuant to the 2014 Supplement. The court observed that, in conducting their NEPA analysis on remand, the action agencies would have to consider reasonable alternatives that may have to include the impacts and benefits of removing one or more of the four lower Snake River dams.215

Although the court concluded that the 2014 Supplement was arbitrary and capricious, it opted not to vacate the BiOp. Instead, on July 6, 2016, the court remanded the BiOp and RODs to the agencies to reconsider their actions and issue a new BiOp and RODs consistent with the ESA, the APA, and NEPA.216 In the interim, the court ordered that the 2014 Supplement would govern the operations of the FCRPS.



2020 Biological Opinion, Environmental Impact Statement, and Record of Decision

In response to the court's order and a presidential memorandum dated October 19, 2018,217 NMFS issued a new final BiOp (2020 BiOp) for operation of the Columbia River System in July 2020.218 The 2020 BiOp determined that Columbia River System operations would not jeopardize listed species and identified reasonable and prudent measures to minimize the impacts of incidental take associated with operation and maintenance.219 USACE, Reclamation, and BPA released a final EIS for operation of the Columbia River System on July 31, 2020, which analyzed alternatives related to the operation of the system, including an alternative that considered breaching the four lower Snake River dams.220

On September 28, 2020, USACE, Reclamation, and BPA signed a joint ROD for the Columbia River System operations, which selected a preferred operating alternative that increased spill at eight dams to help migrating fish and kept the four lower Snake River dams in place.221 According to the EIS, the intent of the preferred alternative was to benefit salmon and steelhead trout through a combination of measures, including increased spill at lower Columbia River and lower Snake River dams. The preferred alternative's flexible spill operation would spill more water for fish passage when power generation was less valuable and would spill less water when power generation was more valuable.222 In addition, the preferred alternative included an adaptive management approach to implement new findings in future operations without a net reduction in fish or power benefits.223



Litigation and Administration Actions Following the 2020 Record of Decision

After the action agencies issued the 2020 ROD, NWF and the other plaintiffs in existing litigation over Columbia River System operations filed an eighth supplemental complaint in January 2021 seeking review of the 2020 BiOp, the Columbia River System Operations EIS, and the 2020 ROD.224 The complaint alleged violations of the ESA, the APA, and NEPA.225 (Plaintiffs included Tribes, as discussed in the text box below.)


2023 Memorandum of Understanding and Litigation Stay

On October 21, 2021, the parties filed a joint request to stay the litigation while they engaged in settlement discussions.226 The request to stay included an agreement for short-term operations of the Columbia River System that modified how long certain dams provide increased spill for fish passage. The court granted the stay and ordered the agencies to operate the dams pursuant to the short-term operations agreement.227 While litigation was stayed, the Council on Environmental Quality (CEQ) engaged the Federal Mediation and Conciliation Service to facilitate dialogue with states, Tribes, and stakeholders in the region participating in the mediation.228

On September 27, 2023, President Biden signed a presidential memorandum (2023 Presidential Memorandum) that established the following points as federal policy for the Columbia River Basin:229


	Honoring the federal trust responsibility (including upholding tribal treaty rights);

	Restoring native fish populations;

	Securing a clean and resilient energy future;

	Supporting local agriculture; and

	Investing in communities.



The 2023 Presidential Memorandum directed federal agencies to assess, utilize, and prioritize their authorities and available resources to advance the policy, including the restoration of salmon, steelhead trout, and other native fish populations in the Columbia River Basin.230 The memorandum also directed the Chair of CEQ and the Director of the Office of Management and Budget to "explore opportunities and mechanisms to develop an intergovernmental partnership, including through a memorandum of understanding, to advance the policy."231

On December 14, 2023, NWF and other nonprofit plaintiffs, Oregon, Washington, four tribal groups, and the federal defendants (together, the moving parties) filed a joint motion requesting a new stay of the litigation for five years to implement an executed MOU, also referred to by some as the Resilient Columbia Basin Agreement.232 Signed by the moving parties, the MOU stated that federal agencies agreed to implement the federal government's commitments—consistent with the presidential memorandum and in partnership with Tribes, states, and other stakeholders in the region—"to make headway on the objectives in the CBRI" (see description of the CBRI in the text box below).233 The MOU further stated that the parties were to work together to consider modifications to the commitments if there was congressional action to authorize and fund dam breaching. The MOU included commitments for 10-year interim operations (2024-2033), specified in an Appendix to the MOU, for the four lower Snake River dams and the four lower Columbia River dams.234 The MOU also contained provisions that addressed collaboration and communication among parties, dispute resolution, termination and withdrawal from the MOU, and enforceability of the MOU, among other things.








	Columbia Basin Restoration Initiative

Several Tribes and other entities in the Columbia River Basin attempted to influence development of the 2020 record of decision (ROD) for the Columbia River System; however, some claimed that the federal agencies provided little feedback about whether their comments and suggestions were incorporated in the analysis for the ROD. After the ROD was published, some of these Tribes and environmental groups pursued litigation, as outlined in "Litigation and Administration Actions Following the 2020 Record of Decision," to address tribal and other concerns.

Four basin Tribes (the Confederated Tribes and Bands of the Yakama Nation, the Confederated Tribes of the Umatilla Indian Reservation, the Confederated Tribes of the Warm Springs Reservation, and the Nez Perce Tribe), and the States of Oregon and Washington collectively developed the Columbia Basin Restoration Initiative (CBRI) proposal as a basis for settlement discussions with the federal government. The CBRI proposal states that it is a framework aimed at "restoring salmon and steelhead with other native species and their habitats and investing in fisheries infrastructure." The CBRI proposal also notes that it is aimed at "modernizing and investing in clean energy, agriculture, and transportation," and its purpose includes "honoring federal commitments to tribes."

The CBRI proposal outlines six objectives to be supported by "key elements and actions." The first objective includes advancing a strategy to restore salmon and steelhead trout to "healthy and abundant levels" consistent with National Oceanic and Atmospheric Administration's Rebuilding Interior Columbia Basin Salmon and Steelhead report. The CBRI proposal also states that its strategy also is to "complete the actions and investments necessary to secure continuity of services associated with Lower Snake River (LSR) restoration prior to LSR dam breaching." The CBRI calls for a coordinated federal approach using all available authorities and funding to execute the initiative. The initiative notes that some of its objectives may require Congress to authorize activities and appropriate funds.

Sources: U.S. Army Corps of Engineers, Bureau of Reclamation, Bonneville Power Administration, "Executive Summary," in  Columbia River System Operations Environmental Impact Statement, 2020; Joint Motion to Stay Litigation Through 2028, Ex. A, National Wildlife Federation v. National Marine Fisheries Service, No. 3:01-CV-00640 (D. Or. December 14, 2023).








The moving parties stated that they had further agreed to request in 2028 to extend the stay for another five years if the MOU was still in place and the moving parties were continuing to work in partnership on Columbia River Basin restoration.235 On February 8, 2024, the court granted the motion to stay the litigation through December 13, 2028.236

The federal government's commitments in the MOU included various programs and activities to be implemented by the Executive Office of the President; the Departments of the Interior, Commerce, Army, Energy, Transportation, and Agriculture; and the EPA.237

Federal commitments attached to the MOU were to broadly address the following:


	Energy analyses and activities for developing a tribal energy program and accounting for replacement power in case Congress authorizes the lower Snake River dams to be breached (e.g., the Department of Energy would facilitate the development of at least 1-3 gigawatts of tribally sponsored "clean energy resources" such as renewable energy, energy efficiency, and electricity transmission);238

	Evaluations and plans for alternatives to replace the services provided by the lower Snake River dams (e.g., transportation, recreation, water supply) in case Congress authorizes them to be breached;239

	Improvements for salmon and steelhead trout populations, which include restoring habitat, conducting interim fish operations to improve stocks, management and contracting reforms to fish and wildlife mitigation programs, upgrades to fish hatcheries, evaluating water quality standards, and developing cold water refuges;240 and

	Ecosystem restoration through addressing ocean and estuary issues, water quality impacts, and fish passage improvements.241



The federal commitment attachment to the MOU also outlined funding and authorities to implement the commitments. The Biden Administration stated that BPA would invest $300 million over 10 years for some of these commitments (with an estimated BPA rate increase of 0.7%).242 CEQ stated that the federal government would use previously appropriated funding from the Infrastructure Investment and Jobs Act (IIJA; P.L. 117-58), P.L. 117-169 (commonly referred to as the Inflation Reduction Act; IRA), annual appropriations, and BPA revenues to implement commitments in the MOU.243 

Following the announcement of the MOU, the Biden Administration, in coordination with the moving parties, undertook various activities toward fulfilling the federal commitments.244 The following is a list of selected deliverables and activities as reported through mid-January 2025.


	Implementation of negotiated dam operations (e.g., spill and generation schedules);

	Crosscut budgets showing allocations of annual, IIJA, and IRA appropriations toward the commitments;245

	Increased fish restoration funding and publication of a NOAA 10-Year Mid-Columbia River Restoration Plan;246

	DOE replacement energy accounting framework and BPA preliminary rate agreement;247

	Progress on replacement studies characterizing the current status of the services the dams provide and how they could be replaced;248 and

	DOI report on impacts of the dams on Tribes and recommendations to further the federal government trust's responsibility.249





Trump 2025 Presidential Memorandum and Resumption of Litigation

On June 12, 2025, President Trump issued a memorandum revoking the 2023 Presidential Memorandum and directing the Secretaries of Commerce and Energy and the Assistant Secretary of the Army for Civil Works (ASACW) to take all appropriate steps to withdraw from the MOU.250 The President also directed USACE and Reclamation to rescind a "Notice of Intent to Prepare a Supplemental Environmental Impact Statement (SEIS) for the Columbia River System Operations" published in the Federal Register on December 18, 2024.251 Those agencies are to develop a new schedule to complete a Columbia River SEIS, as appropriate, and reissue the Notice of Intent pursuant to that schedule and in alignment with any updated NEPA procedures.252 On June 24, 2025, the federal agencies provided official notice of the United States' withdrawal from the MOU, effective immediately.253 On July 7, 2025, USACE and Reclamation withdrew the notice of their intent to prepare the SEIS.254

On July 17, 2025, the nonfederal parties to the MOU notified the court of the June 12, 2025, presidential memorandum, the federal defendants' withdrawal from the MOU, and the withdrawal of the notice of intent to prepare the SEIS.255 On September 11, 2025, the plaintiffs filed a motion to lift the stay and resume litigation, which the court granted the same day.256 Accordingly, the litigation over the 2020 BiOp, EIS, and ROD resumed.

In October 2025, the plaintiffs asked the court for a preliminary injunction that would direct certain modifications to Columbia River System operations beginning in the spring of 2026.257 On March 2, 2026, the court granted in part the plaintiffs' requested preliminary injunction.258 In finding that the plaintiffs were likely to succeed on the merits—one of the four factors under the Supreme Court's framework in Winter v. Natural Resources Defense Council259 for determining whether to issue a preliminary injunction—the court identified "at least four reasons" the plaintiffs were likely to succeed in their claims that the 2020 BiOp and ROD violated the ESA.260 Specifically, the court concluded that the federal defendants in carrying out their jeopardy analysis had (1) employed a "flawed analytic approach" by using the incorrect environmental baseline—focusing only on how the operations were changing rather than operations as a whole; (2) relied on mitigating benefits that were insufficiently certain to occur; (3) failed to adequately account for climate change; and (4) focused on survival of the species without considering metrics needed to assess recovery, such as by relying on positive survival metrics related to population growth without assessing the species' starting population size and status.261 Finding that the other three factors—likelihood of irreparable harm, the public interest, and the balance of the equities—were similarly met, the court determined that the plaintiffs were entitled to preliminary relief.262

While agreeing that the plaintiffs were entitled to relief, the court declined to grant some forms of relief requested by the plaintiffs—namely infrastructure repairs and maintenance activities and certain conservation measures unrelated to Columbia River System operations—and tailored the remaining requests for measures related to spill and reservoir levels to address more immediate risks of harm.263 The preliminary injunction generally retains spill and reservoir levels as set out in the 2025 fish operations plan.264 In its opinion, the court noted that the federal government's draft 2026 fish operations plan would have reduced spill further than levels set in the 2020 NMFS BiOp, and that this reduced spill would result in increased juvenile powerhouse passage and increased bypass encounters.265 The government has appealed the preliminary injunction order to the U.S. Court of Appeals for the Ninth Circuit.266





Congressional Considerations

The various administrative or legislative options for how to operate the federal dams in the Columbia River System, and in particular the lower Snake River dams, typically entail tradeoffs between the benefits that the dams provide and certain benefits to the ecosystems and species found there, including promotion of the recovery of ESA-listed fish populations. The tradeoffs involved in operating federal dams for their authorized project purposes while conserving listed species and other ecological resources are not unique to the Columbia River Basin. Other federal projects, such as the Central Valley Project in California and the Willamette Valley Project in Oregon, have similarities to the projects in the Columbia River Basin.267 Operating for authorized project purposes under environmental stresses, such as drought conditions, may constrain the quality and quantity of water available for aquatic species, including listed species and species of particular importance to local communities such as Tribes.

Action agencies regularly adjust project operations in an effort to balance competing uses, and these adjustments often lead to litigation. Against the backdrop of litigation and the uncertainty it brings to operations, some Members of Congress and some stakeholders have sought other potentially more sustainable or predictable solutions. The MOU for the Columbia River System and associated CBRI under the Biden Administration, paired with a long-term stay of the litigation while the MOU was to be implemented, was a new approach to some of these issues. Others have proposed a more direct approach, such as authorizing the removal of one or more of the lower Snake River dams. The current Trump Administration has withdrawn from the MOU. In addition, interest groups supporting the dams oppose dam removal as well as implementation of certain activities that were included in the MOU. As Congress and other stakeholders consider how to address Columbia River System operations, including the lower Snake River dams, they may also consider the precedential impact of the solutions they select on similar federal projects.


Selected Member Proposals and Legislation

Some Members of Congress have proposed various legislative options in recent Congresses related to the operations of federal dams in the Columbia River System, in particular the lower Snake River dams, and restoration measures for listed species in the Columbia River Basin. For example, in February 2021, Representative Mike Simpson released a $33 billion proposal that included breaching the four lower Snake River dams and establishing a fund to support fish restoration and economic sectors affected by dam removal.268 

In the 119th Congress, the House Natural Resources Subcommittee on Water, Wildlife, and Fisheries held a legislative hearing on H.R. 2073, which would prohibit the use of any federal funds to study the breach or functional alteration of the lower Snake River dams or for studies or technical assistance related to replacing the benefits that the dams provide.269 At the hearing, some opponents of the bill raised concerns about barring studies related to the dams benefits and operations.270 The bill also would bar any changes in spill operations at the lower Snake River dams unless approved by the Secretary of the Army and Administrator of BPA.271 H.R. 626 and S. 182 also were introduced in the 119th Congress, which would direct the action agencies to "operate the FCRPS in a manner consistent with the reasonable and prudent alternative described" in the 2020 ROD. These bills would have allowed flexibility for the Secretaries of the action agencies to amend the operations in certain circumstances. They also would have required explicit authorization by federal statute to undertake any structural modification, action, study, or engineering plan that would restrict electrical generation at any FCRPS hydroelectric dam or limit navigation on the Snake River. Similar bills were introduced historically in prior Congresses. In addition, some bills in the 119th Congress propose expanding authorized lethal removals of pinnipeds to other portions of the Columbia River system and the Pacific Northwest (H.R. 9621) and/or including additional participants in these removals (H.R. 9621, H.R. 9637).272



Selected Issues and Questions for Congress

Litigation and the MOU. Litigation has resumed and is ongoing following the 2025 presidential memorandum and subsequent withdrawal from the MOU by the federal government. Litigation brings uncertainty as to how the Columbia River System will be operated going forward and makes it difficult to know when a resolution might be reached. Parties may reach a new agreement, or the court may render a decision. Congress may decide to wait for a court decision or agreement that resolves litigation, or enact legislation to address the issue. For example, Congress could address the operation of the federal dams in the Columbia River System or direct federal agencies to undertake, authorize, or fund other activities in the Columbia River Basin related to the ecological resources or benefits provided by the dams. Some questions Congress may consider are as follows:


	How are the statutory authorities governing dam operations prioritizing and balancing the use of resources in the Columbia River Basin? Are there ways Congress could reprioritize the use of resources to better achieve its goals for the region and the Columbia River System?

	What role does Congress want courts, federal agencies, and nonfederal stakeholders to play in determining how to operate federal dams in the Columbia River System?

	How might any potential approaches to long-term prioritization and use of resources in the Columbia River System inform efforts to address resource-balancing challenges for other water projects and similar infrastructure systems? How would these approaches and potential precedential effects differ based on the extent to which they were legislatively created, administratively crafted, or court directed?



Federal Actions Regarding the MOU. President Trump's memorandum directed federal agencies to withdraw from the MOU, a multiyear agreement for operating the Columbia River System, while implementing federal commitments in support of the CBRI. Some questions that Congress might consider include the following:


	How could Congress conduct oversight or provide direction over withdrawal from the MOU? What are the potential effects of withdrawing from the MOU, including effects, if any, on populations of ESA-listed species?

	Should Congress consider enacting in law the MOU or parts of the MOU? If so, what parts of the MOU should be included in law?

	Outside of efforts outlined in the MOU, what is the appropriate level of federal expenditure to maintain benefits provided by the lower Snake River dams, including during droughts or periods of low water quality?



Restoring Fish Populations. Dams and other factors affect several species of Snake River fishes listed as threatened or endangered (see "Factors Affecting Snake River Salmon and Steelhead Trout Populations"). Congress may consider the extent to which existing or additional restoration activities are needed to conserve populations to the point where listing is no longer necessary or to serve other purposes, such as supporting cultural practices or providing economic benefits. Some questions Congress may consider are as follows:


	What are the potential benefits and challenges of restoring fish populations in the Basin to healthy and harvestable populations or restoring populations that no longer require listing under the ESA?

	What is the minimum level of investment and effort required to conserve and maintain the species such that they may be removed from the list of threatened and endangered species and remain delisted?

	Should Congress provide additional authorization and appropriations to restore ESA-listed fish and other native fish species in the Columbia River Basin, or are existing authorizations and appropriations sufficient?

	How can collaboration be increased among tribal, state, and private stakeholders to address fish populations, and what are the potential benefits or challenges of creating a new collaborative entity to address fish populations (e.g., task force or advisory committee)?



Dam Removal. Congress might have a role in investigating, authorizing, and funding lower Snake River dam removal, or prohibiting such actions. Congress might consider several questions, including the following:


	What is the appropriate federal role in (1) studying the benefits and costs provided by the lower Snake River dams and (2) replacing benefits if dams are removed? Should Congress enact legislation to direct such roles?

	What does the best available science say about the impact of lower Snake River dam removal on ESA-listed species, and is there a need for further studies? How will factors other than the presence or removal of dams (e.g., drought and water quality) affect fish populations, including ESA-listed species, in the short and long term?



Tribal Concerns. Certain Tribes in the Pacific Northwest reserved rights to continue hunting, fishing, or gathering on lands they ceded to the federal government by treaty. In the Columbia River Basin, some Tribes advocate for changing dam operations to benefit salmon and for restoring salmon habitat, including four Tribes that created the CBRI along with two states. Several of these Tribes expressed disappointment when President Trump revoked the 2023 Presidential Memorandum and directed the federal withdrawal from the MOU.273 Some questions Congress may consider are as follows:


	What is the extent of the federal government's obligation to maintain federal trust and treaty rights to fish in the Columbia River System? How should the government balance tribal interests against other basin interests?

	Absent the 2023 Presidential Memorandum and MOU, how should DOI and other agencies support tribal management of fisheries and access to fish harvests?











Eric Nardi, Analyst in Natural Resources Policy, provided extensive research assistance.
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