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RozA DAM: YAKAMA NATIONS CONTROLLED STUDY

“The fish fly right through without so much as a scratch. Also, you
won't have to divert water, as you do in a ladder system. Out here,
the economy is all about agriculture, and water is gold. That's what
makes Whooshh such a great concept.”

--Mark Johnston, Research Scientist — Yakama Natfion Fisheries




RoOzA DAM STUDY DESIGN YR 1 AND YR 2

2015 -Y2

Total Spring Chinook Collected (Wild & Hatchery)
Hand Haul or 40’ WFTS Transport into Haul Truck
of total collected transported via WFTS

Collected Roza May-June
Held Cle Elum Hatchery May-October
Spawned September - October
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ROzA DAM STUDY RESULTS




MEASUREMENTS OF WHOOSHH TRANSPORTED CHINOOK

2014 Whooshh Transported Chinook 2015 Whooshh Transported Chinook
Female Forklength Pohlength Weight Age Forklength Pohlength Weight Age
Ave 70.23 60.19 4.73 ~4 70.76 60.69 4.17
Max 80 70 6.8 78 67 5.3
Min 64 54 3.4 62 52
Count 43 43 43 51 51

Male
Ave
Max
Min
Count

Total
Ave
Max
Min
Count




ADULT MORTALITY *

2014 CHINOOK H&H WHOOSHH
Mortality Females 4.6% 2.3%
Mortality Males 15.3% 92.1%
Mortality Total

2015 CHINOOK H&H WHOOSHH
Mortality Females 26.8% 29.4%
Mortality Males 27 9% 11.1%

Mortality Total 27.5% 23.1%

* Includes pre-spawn and sort mortality




WILD/NATURAL FEMALES COLLECTED/ SPAWNERS

2014 Female: Wild Counts Percentage
Total

Whooshh
Non-Whooshh
2015 Female: Wild
Total

Whooshh
Non-Whooshh
2014 Spawner: Wild
Total

Whooshh
Non-Whooshh

2015 Spawner: Wild
Total

Whooshh
Non-Whooshh




EGG VIABILITY — SURVIVAL POST SHOCK

2014 CHINOOK H&H WHOOSHH
Hatchery Conftrol 98.3% 98.7%
Wild/Natural 94.6% 92.1%
2015 CHINOOK H&H WHOOSHH
Hatchery Control NA

Wild/Natural 94 .2%




OUTCOMES

The study generated reproducible results in
two consecutive years.

The study demonstrated non-inferiority (new
treatment equivalent o standard
treatment) for all three study outcome
measures:

» Adult Survival
* Production Spawners

- Egg Viabillity




« Qutcomes suggest the Whooshh Fish
Transport System is a viable alternative to
standard hand haul methods from the fish
safety perspective, with a reduced risk
benefit to the fish of damage due to
accidental dropping.

* From the fish handler perspective, the
WEFTS is easy to use, fast, may reduce
INjury, and adds a measure of safety for
the fish handler.




WHAT'S COMING UP...
Long Tube Feasibility/Viability Study:

Evaluate efficacy of WFIS to fransport live fish across a
distance and elevation that models high head dam
passage




LONG TUBE STUDY IN BRIEF

« ~1100 ft In distance and ~100 ft rise In elevation

« 2016 at Roza to simulate Cle Elum Dam

« Designed as an additional arm to current study

* Fish transported into a haul fruck

* Fish hauled to Cle Elum Hatchery

Outcome measures: adult survival

production spawners
egg viabllity
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FISH HANDUING/SORTING AND
TESTING FACLITY (BY OTHERS)
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SIZE SORTING AND AUTOMATED EXCLUSION SYSTEM

' Manual

[Concept Only
Not Drawn to Scale]




SIZE SORTING AND AUTOMATED EXCLUSION SYSTEM

Double Sorting

« Large sizes prevented through
mechanical blocking

 Small sizes must be excluded
Sorting Options Mechanical
v" Bottomless chute

v Behavioral (flow rate & jump
height)

» Sensor Based
v Profile Scan
v" Machine Vision
Exclusion Options
 Prior to false weir (in-water)
 Attraction flow shutoff
* Pneumatic Gate

e

) /
.4
i

.}f,

e

74

‘ i
e =

- 2




THE BEST WAY TO MOVE FISH

Fast deployment (first system in » Place system directly in migration
Instead of last thought — saves years) path — easy fish entry

Faster fish migration ( saves fish ) No passage delay in ladder

Lower adult mortality prior to * No temperature gradients from
spawning top to bottom of l[adder
Forebay or tailrace variability ok * No unnecessary spilling

Easy fo adapt to changes caused
by climate change

No injury during passage

 Low risk of disease fransfer -sanitize

Less Ops & Maintenance costs
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SITE CON
Entry System

* Floating Design allows for a range of
tail race elevations

* Lack of “fixed” connections allows for
flexibility

- Exact nature of connection to fixed
line will depend on routing and
fluctuation

Tube Routing
» Path does not need to be straight

- Path will be dictated by exact site
requirements

Spilling Considerations

. Hi%h flow event requirements need
to be understood

+ Entry feature could be designed to
be submerged during spilling

DITIONS




MULTIPLE TUBE DESIGN

Whooshh System Maximum Fish Capacity for 1100 ft length

8,784 Coho, Spring Chinook




