[bookmark: _GoBack]Survival of out-migrating juvenile Chinook salmon Oncorhynchus tshawytscha in the Sacramento-San Joaquin River Delta, varies by migration route. Survival of salmonids that enter the interior and southern Delta can be as low as half that of salmonids that remain in the main stem Sacramento River. Reducing entrainment into the higher mortality routes, such as Georgiana Slough should increase overall survival. In Spring 2014 a Floating Fish Guidance structure (FFGS) designed to reduce entrainment into Georgiana Slough was deployed just upstream of the Georgiana Slough divergence. This evaluation used acoustic telemetry to evaluate the effect of the FFGS on Chinook travel, survival, entrainment reduction, and behavior by investigating 23 individual hypotheses generalized by the following assessments and results:
1. The effect of the FFGS on Chinook entrainment into Georgiana Slough
 At intermediate discharge (7,062-14,125 cfs), the FFGS was effective by providing about 20% reduction in Chinook entrainment into Georgiana Slough, or a five percentage point reduction between the on and off position (19.1% on; 23.9% off). The FFGS did not provide Chinook entrainment reduction benefits at higher and lower discharges. It was found that discharge, cross-stream fish position, time of day, and proportion of flow remaining in the Sacramento River contributed to the probability of being entrained into Georgiana Slough.
2. The ability of the FFGS to affect salmonid behavior in the junction
Spatial analysis of the 2014 fish tracks shows that the FFGS was effective at changing salmonid behavior in the area between the barrier-off position and the barrier-on position: moving the barrier from the off position to the on position reduced fish density behind the barrier by 40% to 50%.  This reduction occurred because fish that approach the barrier in the on position consistently reversed their cross-channel rheotaxis orientation and swam away from Georgiana Slough, which resulted in a 20 meter shift in the cross-stream location of these turning points at the tip of the barrier when the barrier was moved from the off position to the on position.
 However, these behavioral changes did not reduce overall entrainment in Georgiana Slough because the 2014 ebb tide water velocities were low enough that many fish’s rheotaxis swimming behavior carried them back to the Georgiana Slough side of the critical streak line before they exited the junction.  A scaling analysis using measured water velocities and rheotaxis swimming velocities suggests that 2014 barrier design would have been much more effective under the high velocity conditions observed in 2011 and 2012, but that the 2014 conditions required a barrier that that extended 110 meters further downstream for maximum efficacy.
As measured by the cross-stream excursions xx to xx over low to high discharges (insert range) away from Georgiana Slough, indicating that salmonids were responding to the FFGS. This suggests that the FFGS could have reduced entrainment for these discharges as well with different operational or design criteria.	Comment by Reeves, Ryan@DWR: Aaron?
The magnitude of many fish’s cross-stream change in position relative to the critical streakline was greater than the cross-stream extent of the FFGS, which suggests that the FFGS did not reduce overall entrainment because the fish’s swimming behavior overwhelmed any change in cross-stream position produced by the FFGS.	Comment by Reeves, Ryan@DWR: I think this is a good ES sentence, but it needs a number to go with it.
3. The effect of the FFGS on Chinook route specific and through-Delta survival
In this study we estimated route-specific survival of juvenile late-fall Chinook salmon and the mean proportion of fish entrained into Georgiana Slough during FFGS on and off treatments for ten groups of acoustic tagged fish each released over 5-d periods.  Since the tested configuration and operation of the FFGS did not provide entrainment reduction benefits into Georgiana Slough over the entire range of river discharges, salmonid survival as related to FFGS operation could not be estimated. However, we found considerable variation in route-specific survival among release groups, with overall survival through the Delta varying from 0.219 to 0.624.  Survival tended to track positively with river discharge and turbidity and negatively with water temperature. In addition, we found that survival of fish entering the Georgiana Slough was lower than the Sacramento for every release group.  This result suggests that with a properly designed, located, and operated FFGS, through Delta salmonid survival may be increased by distributing migrating salmonids towards routes with higher survival.

4. The effect of the FFGS on predatory fish behavior and predation success.
There was little evidence of a connection between the FFGS and predation or predatory fishes. The FFGS did not affect the probability of predation of juvenile Chinook salmon in the study area and the probability of predation was not higher closer to the FFGS than farther from the FFGS.  There was no evidence to suggest a broad-scale effect of the FFGS because acoustically tagged predatory fish did not reside longer in the area with the FFGS turned on and did not occupy the area near the FFGS more than other areas, nor was the standardized angling catch rate near the FFGS higher than in adjacent reference areas. However, there was some evidence for a localized effect of the FFGS based on predatory fish density being greater near the FFGS than farther away, and a relatively high proportion of predation events occurred near the group of pilings to which the FFGS was anchored at its downstream end.  
The analyses conducted as described in the following report evaluate these findings in much greater detail. The results suggest that the FFGS technology does provide the ability for managers to modify Chinook entrainment at river junctions, and affect through Delta survival. However, the response of Chinook to the FFGS relative to all the river flow characteristics must be carefully evaluated and understood during design to ensure that the desired Chinook entrainment modification occurs.  

