FY 20 – XX ? 
Enhanced Interim Measure Evaluation of Operational Passage in South Fork McKenzie

Management Purpose
Compare regulating outlet (RO) and turbine passage routes effects on size of run, timing, and distance attained for downstream migration of juvenile Chinook. Use results of this to inform adjustments during the current year and future years to operations in spring, fall and winter to improve passage based on timing, and successful migration from below dam to McKenzie mainstem. 

Objective
As a prototype of possible more extensive study, monitor how fish migrate from above Cougar Dam through available passage routes into the reaches below Cougar Dam, the lower South Fork McKenzie and the mainstem McKenzie River. Given that operational passage options affect the size range of fish passing under different conditions, migration outside of the screwtrapping area should be monitored. Captured fish can be assigned to passage routes, and then collecting information on timing leaving the South Fork McKenzie River and approximate timing leaving the mainstem McKenzie River, will show if the route, timing, and passage operations affect size, and fractions moving or staying. 

Metrics 
· Numbers of juvenile Chinook estimated for each route 
· Peak juvenile Chinook capture and median subyearling migration dates. 
· Weekly or more frequent fish counts, with size, condition, and injuries.
· Reservoir and RO operations 
· daily data for elevation, % of flow, change in total flow, gate openings 
· Timing of fish arrival downstream near confluence of mainstem, South Fork McKenzie
· Timing of fish outmigration to mainstem McKenzie River (e.g. at Walterville canal antenna, extending over months to cover the majority of outmigrants)
· Timing of any fish outmigrating to the Willamette Falls antenna

Background
Past work informing this study includes the multiyear study of McKenzie outmigrating juvenile Chinook, describing a wide variety of strategies for outmigration. Migration pulses were observed during the early first spring (fry), late first spring (subyearling), autumn, and second spring (yearling) (Schroeder et al. 2016). Also Beeman et al (2013, 2014) noted varied responses to reservoir operations and available passage routes from outplanted fish in Cougar reservoir during winter months, with the highest survival at the lowest elevations, and RO only passage route (see Table 7 and Figure 6 from Beeman et al 2014 below).  

Over several years of screwtrapping above and below the dam, Romer et al (2014, 2017) estimated between 150,000 to almost 700,000 subyearlings in the river above the reservoir over 2009-2013 brood years, with notably lower numbers of outplanted spawners since that time. Juvenile tagging studies indicate poor juvenile survival through the Cougar Project (both Cougar Reservoir and Dam) (Beeman et al. 2013).  The survival estimate for juvenile Chinook salmon through the reservoir and the dam was 17.5% (11.6-25%) in 2013 (Romer et al. 2014) without inclusion of delayed mortality from dam passage.  At the low end of survival, the outmigrating juveniles may only number 1000 possibly caught in the screwtraps, while at the higher end, as many as 175,000 that enter the reservoir and could survive passage would be available to capture, both as subyearlings and yearlings.  Many of the effects of reservoir rearing, such as copepod infection and predators, also affect the outmigration size and success. 

Previous work showed most juvenile Chinook pass at night, and vary in timing over a range of RO flows, gate openings and reservoir elevations. This work will build on these earlier results to fine tune proposed actions for improved passage. 

SCHEDULE: 2021-2024. An approximate 3-year study to cover a range of environmental and operational conditions. Importantly, starting in calendar year 2021 will provide data from the first year of the operations to inform upcoming decisions in following years, and ESA and EIS documents. This will also allow work below Cougar to mark and recapture fish to enhance the data collected in this study.

Point of Contact:  TBD/Anne Mullan

This may go to the Cramer Fish Sciences team for FY20, with contract decisions allowing for others. Timing of downstream passage may be monitored by USFS and ODFW in addition to the work done to capture fish data and reservoir operation data by Cramer Fish Sciences. 
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Above table of results from Beeman et al 2014, p.34.
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These pair of graphs, show the changes in elevation, temperature, and discharge by date, along with the split between turbine (powerhouse) and RO possible passage routes. Beeman et al 2014, p.17
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Two years of USGS streamflow data (yellow is 2020-2021, purple 2019-2020) from above Cougar show how differences of up to an order of magnitude affect the potential conditions for juvenile Chinook in the river prior to entering the reservoir.  Source USGS gage 14159200
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Table 7. Estimates of relative reach-specific survival probabilities of radio-tagged juvenile Chinook salmon passing
through the regulating outlet at Cougar Dam, Oregon, November and December 2012.

[Results are based on the estimated survival of fish released at the temperature control tower (treatment group) divided by the
estimated survival of fish released in the tailrace (control group) after adjustment for detection of euthanized fish with live
transmitters]

Standard _96-percent confidence interval
Reach Estimate error Tower upper
———————— November Study ———————
Temperature control tower to Leaburg Dam 0.4885 0.0497 03910 0.5860
Temperature control tower to Marshall Island’ 0.4594 0.0543 0.3530 0.5659
Marshall Island to Hops Farm 0.7675 0.0821 0.6066 0.9284
e December Study ————————
Temperature control tower to McKenzie River 0.6669 0.0496 0.5626 0.6807
McKenzie River to Leaburg Dam 09543 0.0934 0.7713 11373
Leaburg Dam to Marshall Island 11612 0.1898 0.7891 15333
Marshall Island to Hops Farm 1.0396 0.2766 0.4975 15817
Temperature control tower to Leaburg Dam 0.6364 0.0682 0.5026 0.7701
Temperature control tower to Marshall Island’ 0.7389 0.1160 05115 0.9664

TMinimum reach for expression of treatment effects.
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Figure 6. Graphs showing environmental conditions at Cougar Dam, Oregon, during the November and December
2012 studies. The periods of fish releases (November 6-10 and December 18-22) are shaded. The reservoir
elevation was lower than the water temperature sensors from December 20, 2012, at 3 p.m. to January 7, 2013, at
Tpm.




