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Successes and challenges during the
first 3 years of the Upper Deschutes
Basin fish passage assessment

Megan Hill & Cory Quesada

Portland General Electric &
The Confederated Tribes of the Warm Springs Reservation of
Oregon



Fish Collection System

e Two fish entrances

40 ft by 45 ft each
~3,000 CFS each

e Fish collection is tied to
generation

Attraction flow varies
within the hour

Up to ~6,000 through top-
structure, additional flow
through bottom gates
1009% screened




Study Objectives

Determine percentage of smolts collected by the SWW
(four year average)

Identity potential delays to smolt migration in the
forebay

If fewer than 50% are collected, investigate the cause(s),
including the identification of mortality factor(s), and
identity potential solutions




Study Area




Round Butte forebay
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Presenter
Presentation Notes
2010-2011, we had a radio receiver in the forebay.  This was to detect presence/absence data.  We were able to detect fish within about 250 m of the SWW entrances.  In 2012 we switched to an acoustic array so we could get more accurate positioning data.  This provided us precise data but for a smaller area.  We were able to detect fish within about 150 m of the SWW entrances


Methods
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Transition Slide


Collection <50% most of
the time
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Collection < 50% most of
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Presenter
Presentation Notes
The percentage of PIT-tagged fish collected by the SWW.  Hatchery-Chinook which are released at the confluence with LBC, have the highest collection percentages, exceeding 50% in two of 3 years of study.  Naturally-reared Chinook which are tagged 60 km upstream of LBC have collection percentages between X-X, when these data are corrected for loss in the river they are similar to the rates shown for hatchery fish.  Steelhead collection remains consistently lower than Chinook at X.  The lower than anticipated capture efficiencies triggered more intense studies of fish behavior in LBC and in vicinity of the SWW.


High percentage of fish find
the forebay, varies by year
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Presenter
Presentation Notes
The percentage of fish that enter the forebay from the confluence of the Crooked River with LBC varies by year.  Between 40 and 80% of Chinook find the forebay and between 65-80% of steelhead enter the forebay annually.


Fish find the SWW
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Mean nearest approach distances
e Chinook- 8 m
» Steelhead- 16 m
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Presentation Notes
Fish are finding the SWW.  This shows the locations of acoustic-tagged Chinook in the forebay.  Warmer colors indicate increased presence.  Fish are associated with the fish collection entrances.  On average, fish that reject the facility come within 8 m for Chinook and 16 m for Steelhead.


Many fish that enter the
forebay are not collected
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Presenter
Presentation Notes
Many fish that enter the forebay are not collected by the SWW.  Chinook capture efficiency has ranged from 35-98%.  Steelhead capture efficiency has ranged from 22-62%.


Many fish make multiple trips,
have long residence times in the
forebay

» Spent >24 consecutive hours in the Forebay
* 55-67% of Steelhead
* 41% of Chinook
e Multiple Trips to the Forebay
* 40-76% of Steelhead
* 41% of Chinook
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Presentation Notes
The majority of steelhead and nearly half of the Chinook spent at least 1 period in the forebay exceeding 24 hours.  In addition, many steelhead and Chinook made multiple trips to the forebay.  Interestingly, the amount of time spent in the forebay and the number of trips does not appear to be a good predictor of whether or not a fish is collected.


Investigating the causes-
generation flow

6000 -

5000 -+

Z10]0]0

3000 -+

2000 +

1000 -

CFS Thru SWW Entrances

4/10 4/11 4/12 4/13 4/14

In 2012 acoustic study- no acoustic-tagged fish entered when mean hourly
flow <3,000 CFS
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Presentation Notes
Our 2012 acoustic study revealed the fish entered the facility when mean hourly flows exceeded 3,000 CFS.  Of recent concern is the increased varability in Round Butte flows due to changes in generation needs.  This graph shows 4-random days in April 2012, the flow through the top-structure varies by as much as 1,000 CFS in a minute.  In 2013, we held flow steady for 4-day blocks to measure changes in collection and behavior.  Data are currently being analyzed.


Investigating the causes-
predation &~
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Presentation Notes
Bull trout are a large numerous predator in LBC.  Currently, we are studying their predation on smolts in LBC.  We have found that their diet consists primarily of kokanee, with few Chinook and steelhead consumed.  Sampling the forebay this year indicated there is a large population of bull trout in near the SWW.  Starting next year, we will focus on quantifying the presence of bull trout in the vicinity of the SWW and their impact on migrating fish.


[Lessons learned

* Anticipate future studies during
passage design
e Anchor points
» Flow data collection
e Store raw data from
consultants in-house
* Anticipate change
* Don't assume present
operations will be future

operations 2
 Build in flexibility
* Understand multiple demands L T e AN
on structure when designing et At ' ’wﬁ;
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» Start early

e (Coordinate with all users

 Educate, set realistic
expectations

18t Upper Basin Chinook to Return
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Presentation Notes
Discuss lessons learned during planning, implementing studies. Leave with happy thought- adults now spawning in upper basin.
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