University of Massachusetts Amherst
ScholarWorks@UMass Amherst

International Conference on Engineering and International Conference on Engineering and
Ecohydrology for Fish Passage Ecohydrology for Fish Passage 2014

Jun 9th, 11:20 AM - 11:40 AM

The Effect of Turbulence in Hydropower Dam Fish
Passageways on Pacific Lamprey Passage

J. Syms
University of Wisconsin - Madison

Follow this and additional works at: https://scholarworks.umass.edu/fishpassage conference

Syms, J., "The Effect of Turbulence in Hydropower Dam Fish Passageways on Pacific Lamprey Passage" (2014). International
Conference on Engineering and Ecohydrology for Fish Passage. 24.
https://scholarworks.umass.edu/fishpassage _conference/2014/June9/24

This Event is brought to you for free and open access by the Fish Passage Community at UMass Amherst at ScholarWorks@UMass Amherst. It has
been accepted for inclusion in International Conference on Engineering and Ecohydrology for Fish Passage by an authorized administrator of
ScholarWorks@UMass Amherst. For more information, please contact scholarworks@library.umass.edu.


https://scholarworks.umass.edu?utm_source=scholarworks.umass.edu%2Ffishpassage_conference%2F2014%2FJune9%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/fishpassage_conference?utm_source=scholarworks.umass.edu%2Ffishpassage_conference%2F2014%2FJune9%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/fishpassage_conference?utm_source=scholarworks.umass.edu%2Ffishpassage_conference%2F2014%2FJune9%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/fishpassage_conference/2014?utm_source=scholarworks.umass.edu%2Ffishpassage_conference%2F2014%2FJune9%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/fishpassage_conference/2014?utm_source=scholarworks.umass.edu%2Ffishpassage_conference%2F2014%2FJune9%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/fishpassage_conference?utm_source=scholarworks.umass.edu%2Ffishpassage_conference%2F2014%2FJune9%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/fishpassage_conference/2014/June9/24?utm_source=scholarworks.umass.edu%2Ffishpassage_conference%2F2014%2FJune9%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@library.umass.edu

o S

THE EFFECT OF TURBULENCE
IN HYDROPOWER DAM FISH
PASSAGEWAYS ON PACIFIC

LAMPREY PASSAGE

Syms, Channing; Caudill, Christopher; Kirk, Mark; Tonina, Daniele; Budwig, Ralph

. CENTER FOR
ECOHYDRAULICS
RESEARCH

niversityof ldaho

ollege of Natural Resources

\‘ |



SERPENTINE WEIR PASSAGE
* Lamprey passage is very low through serpentine weirs.
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 Turbulence or Distance through slots.
* Flume designed as a 3
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LAMPREY OBSTACLES

* Salmonids are subcarangiform swimmers and move
quickly through turbulent conditions.

* Anguilliform swimmers may be more affected by
turbulence.

* In high flow/ turbulence conditions, Lamprey go into burst
and attach mode.
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FLUME SETUP

FLUME CONTROL TREATMENT

Flow Setting Velocity (m/s)
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VELOCITY AND TURBULENCE

Average Velocity is computed as the magnitude of the resultant
of the three average velocity components.

The root-mean-square error of the turbulent velocity
fluctuations about the mean velocity are computed for use in
determining turbulence intensities and levels of turbulent
kinetic energy.
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Turbulence is temporal not spatial.

Turbulence is then normalized by the average velocity of the slot
to calculate intensity. (COV)

Velocity at high flow is 2x velocity at low flow. Intensity will be 2
standard deviations different.
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LAMPREY VIEW IN FLUME
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Average Velocity at Floor with Control Treatment
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Average Velocity at Floor with Turbulence Treatment
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Normalized Turbulence X at Floor with Control Treatment
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Normalized Turbulence X at Floor with Turbulence Treatment
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Normalized Turbulence Z at Floor with Control Treatment
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Normalized Turbulence Z at Floor with Turbulence Treatment
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Normalized Turbulence Y at Floor with Control Treatment
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Normalized Turbulence Y at Floor with Turbulence Treatment
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