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Over the last decade, Passive Integrated Transponder (PIT) tags have increasingly been used in natural-origin summer steelhead Oncorhynchus mykiss populations in the Columbia and Snake rivers to estimate survival and adult returns.  In the Tucannon River, natural steelhead have been tagged since 1998, with adult returns estimated since 2003 when the Ice Harbor Dam (ICH) ladder was outfitted with PIT Tag antennas.  Tucannon origin fish were also detected at Lower Granite Dam (LGR) 73 km upstream, but we assumed those fish fell back and returned to the Tucannon River to spawn.  Initial bypass rate (# of tags at LGR / # of tags at ICH) was 88% for run years 2003 and 2004.  In 2005, a PIT Tag array was installed near the mouth of the Tucannon River; our initial assumptions about fish falling back from LGR were incorrect.  Detections from 2005-2012 show that on average 60% of Tucannon River steelhead bypass, and while some return, we estimated only 40-50% of the fish that cross ICH actually returned to the Tucannon River.  With Tucannon steelhead straying to other locations, we examined detections from the Tucannon array and discovered that a large percentage of natural steelhead entering the Tucannon River originate from Columbia River steelhead populations.  Tag rates were obtained from the other agencies, and from 2007-2012 we estimate 42% of the natural steelhead escaping to the Tucannon River were from Columbia River populations.
Since Columbia River populations were also bypassing their natal streams, we queried the PTAGIS database to estimate bypass rates for summer steelhead that originated from the Deschutes, John Day, Umatilla, and Walla Walla river basins.  The data was limited to 2007-2012 run years because of limited data from all four rivers prior to 2007.  Average bypass rates from 2007-2012 were: Deschutes River 0.6%, John Day River 50%, Umatilla River 36%, and Walla Walla River 44%.  Fallback rate for each of these populations cannot be determined due to in-stream array efficiencies being poor in some years (e.g. debris damage, lack of funding for continued support, etc..).  Causal factors for this bypassing behavior have been hypothesized as: 1) run timing, 2) stream flows and temperatures in natal streams, 2) fish seeking cold water or more natural stream flows to over-winter in (i.e. not in reservoirs created by dams), 3) influence of hatchery fish, and 4) natural behavior of these stocks with dams preventing fallback, or 5) a combination of all of the above and additional factors that have yet to be determined.  Concerns to populations from this bypassing action include: 1) genetic impacts to receiving populations, 2) bio-energetic cost associated with migration and fallback that could compromise spawning ability, 3) potential for phenotypic and genotypic loss and the impact to population viability, 4) the overall recruitment loss to specific populations that could limit recovery.  Additional and more consistent monitoring within individual streams is needed to fully understand the extent of this problem.  In addition, options within the hydropower system to return adult fish to their natal streams should be explored. 
