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Fact Sheet on the Effects on Fish Migration During Energy Emergencies and Variances 
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The Corps of Engineers and Bureau of Reclamation operate the Federal dams on the Columbia 
and Snake Rivers.  Bonneville Power Administration markets and distributes the energy from 
these dams.  Collectively, these three entities are referred to as the “Action Agencies”. 
 
Electric Energy Emergencies 
 
• Under normal conditions, young salmon and steelhead that are migrating down the river to 

the ocean are directed to passage routes that safely spill water and the salmon over the dams. 
This reduces the number of salmon that are killed; it also means the dam produces less 
electricity because spilled water does not go through the powerhouse.  

• During an electric power emergency, the Action Agencies can suspend salmon protection 
(spill), and all the water and all the migrating fish, including endangered and threatened listed 
species, go through the powerhouse and turbines which have lowest fish survival routes at 
the dams.  

• The last time these fish protections were shut off at the federal dams, tens of millions of 
migrating salmon and steelhead were killed. For example, only 6% of juvenile steelhead 
survived their in-river migration from Lower Granite Dam on the Snake River to Bonneville 
Dam; in most years the survival rate is between 40% to 70%.  

• The states and tribes have worked with utilities and Action Agencies to avoid major power 
emergencies, but projected demand growth is making those emergencies more likely.  

• The Northwest Power and Conservation Council’s most recent Pacific Northwest Power 
Supply Adequacy Assessment for 2029 found that the reference case produced a loss of load 
probability of 2.2 percent per year. The high data center scenario increases the chances of 
blackouts to 13.3 percent per year (https://www.nwcouncil.org/reports/2024-4/).  

• If data centers increase the risks of blackouts, the region needs more tools to avoid killing 
salmon. 

 
Variances 
  
• There are also fish operations variances when there are short-term problems. The federal 

dams have adjusted spill operations for 4,269 hours between 2020 and 2025 for various 
reliability problems, including human and program error, maintenance, navigation, and 
debris issues, and transmission reliability reasons. Transmission reliability can relate to the 
need to adjust electricity generation to maintain voltage stability or reactive power on 
regional transmission lines or transmission lines to California. The chart below shows the 
number of events by year for transmission and other reliability problems. 

https://www.nwcouncil.org/reports/2024-4/
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How do the Emergency Protocols work? 
 
• The Corps of Engineers facilitates the Technical Management Team (TMT) to make annual 

and in-season operation plans for the Federal dams.  TMT is a coordination forum that 
includes the Action Agencies and the Federal, state, and tribal fish managers. 

• During power emergencies, the TMT works under the Emergency Protocols for the 
Columbia River System1. 

• The protocols define an emergency as “A sudden, urgent, usually unforeseen occurrence or 
occasion requiring immediate action.  As applied to this Protocol: when necessary, 
interruptions or adjustments occur to fish protection measures identified in the applicable 
biological opinions, the Annual Water Management Plan, and other operative documents.” 

• When operations at the federal dams are likely to require implementing emergency actions 
and the event can be anticipated approximately 24 hours in advance or earlier, the Action 
Agencies will convene a meeting of the TMT to discuss actions to undertake with the 
objective of averting or minimizing impacts to fish protection measures. When less notice is 
available, the Action Agencies are supposed to keep the TMT informed and follow the 
approved actions in the plan if possible.  

• The Protocol contains an Action Plan that describes pre-emptive actions that will be pursued 
to avoid interrupting fish protection measures.  

• The Action Agencies will implement all available pre-emptive actions prior to implementing 
emergency actions, and when feasible, the Action Agencies will implement alternate 
operations recommended by TMT. 

• Adding more options for demand management and curtailment would add to the tools 
available to avoid emergencies that would suspend the fish protection measures at the federal 
dams. 

• These procedures have been developed in consultation with TMT. The Action Agencies can 
implement them to address short-term generation or transmission reliability events (short 
term variances). 

 
 

1https://public.crohms.org/tmt/documents/wmp/2026/Appendix/Appendix_1_Emergency_Protocols_20251202.pdf  
 

https://public.crohms.org/tmt/documents/wmp/2026/Appendix/Appendix_1_Emergency_Protocols_20251202.pdf
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What happens when fish protections (spill) are interrupted? 
 
• When the water spilled over the dams is suspended, all the fish go through the powerhouse.  
• The rotation speed of dam turbines range between 35 and 150 revolutions per minute. 
• Migrating salmon are killed when they contact the turbine blades, when their swim bladders 

burst from pressure changes, including cavitation, or when they are disoriented from passage 
through the turbines and are then eaten by predators. 

• The mortality rate varies by species and turbine characteristics, but the cumulative effects are 
devastating. A detailed analysis can be presented if there is interest. 

• A basic analysis of the cumulative effects shows that if the mortality rate is 15 percent at each 
dam, then only 27% of the migrating fish would survive through the eight dams on the Snake 
and Columbia Rivers and 23 percent would survive the nine dams on the upper and mid-
Columbia. 

• In this example, if a million fish started the migration above the Mid-Columbia River dams, 
768,000 would be killed by going through the powerhouses at nine dams. 


