Winter fallback by summer steelhead            
                                                                     Keefer 4/12/07


Figure 1.  Relative survival impacts of winter (November-April) fallbacks by steelhead at lower Columbia and lower Snake River dams.  An index was calculated for each month-dam combination as (% of all fallback events × % unaccounted for); this is unit-less.  Top: mean of index values across months for each dam, suggesting that The Dalles Dam had the largest negative effect on survival across the winter study months.  Bottom: mean of index values across dams for each month, suggesting fallbacks in March and November have the largest negative effect on survival.  
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Figure 2.  Top: Numbers of unique steelhead recorded falling back prior to spawning at each dam in each ‘winter’ study month (bars), with the proportions that were considered unaccounted for in the main stem (line).  Black bars represent the 10 dam-months with the highest numbers of fallback fish.  Bottom: Numbers of unique steelhead that were considered unaccounted for after falling back in each month at each dam.  Black bars represent the 10 dam-months with the highest numbers and could potentially be considered higher priority for providing safer fallback routes.
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Some thoughts on estimating potential mortality related to winter fallback:

- These data were not collected to address these specific questions, and there are some definite limitations.  Therefore, the material below is fairly speculative.

- Winter fallback-related mortality is almost certainly not distributed evenly among populations, with higher probable costs for later-timed populations: Clearwater, Salmon, and perhaps John Day stocks.

- Mortality almost certainly becomes increasingly composed of Snake River fish at each successive dam upstream.

- Overshoot-related winter fallback mortality may be relatively high at dams closest to home tributaries, such as for Deschutes fish at John Day Dam or John Day River fish at McNary Dam.  

- We estimated a very gross measure of winter-fallback related mortality using the simple calculation: (number of unique unaccounted for fish that fell back in winter at each dam/unique number past each dam over the full migration).  This can be roughly translated as the percentage of the total sample past a site that both fell back at that site in winter (Nov-April) and were ultimately unaccounted for.  This does not suggest that the fallback led to the fish being unsuccessful.  Estimates were:


Winter fallback site
% unaccounted for

The Dalles: 

1.36%


John Day: 

1.07%


McNary: 

1.35%



Keep in mind that 1% may translate

Ice Harbor: 

1.54%



to several thousand fish.

Lower Monumental:
1.21%


Little Goose: 

1.00%


Lower Granite: 
1.00%    
- The above estimates make no adjustments for the composition of fish falling back, for potential sample biases, for straying, or for harvest.  They apply to the runs overall from our full samples.

- The estimate for fallback at “any dam” would be several times higher than at the individual projects, but would not be a sum of the above figures because some fish fell back at multiple sites.

- Estimates for individual months at individual dams would obviously be smaller.

- Estimates for individual populations would require some additional information: 1) knowing the origins of unaccounted for winter fallback fish, and 2) knowing the total sample size for each population passing each dam.  We really do not know these numbers.  However, given the patterns of increased FCRPS overwintering for Snake River populations and relatively large proportions of fallbacks at the lower river dams by successful Snake River fish, we would expect the estimates above to be at least slightly higher for the Snake River population at Columbia River dams.  Estimates for Snake River fish at the lower Snake River dams would perhaps be slightly lower given overshoot by lower Columbia stocks, especially at Ice Harbor Dam.
- Finally, if providing alternative fallback routes at dams during winter can improve overall survival, those improvements would be some fraction of the estimates above because some mortality was almost certainly unrelated to fallback. 
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