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and thelruse to Control Invasive Fish Species
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Introduction to Benhavioural EishiDefiection Systems
Evidence of Performance and Design Considerations

The use of Behavioural Systemsto Control Invasive Fish
Species
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Fish Guidance Systems Liid (FGS)
established in 1994

FGS has pioneered the
development of acoustic fish
deterrent: systems

World leader in supplying
behavioural fish deflection
systems
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Over 100 systems installed
In UK / Europe and North
America

Installations range from
nuclear power plants to
pumping stations and
drinking water: intakes
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Behavioural Systems

Systems

Main Systems are based Upon-acoustic technology

The BioAcousti¢ Fish Fence((BAFF) Ilhe Sound Projector Array (SPA)
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Other Systems available aret

- Hybrid Systemt High Intensity Lights
The SPA driven BAFF
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Air curtain

Sound Projectors
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Electric barriers

Require large amounts of
energy to operate,
especially for small fish

Costly to run
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ST i Not _recommended iIn UK
aroirg o e it XSS LS I, Environment Agency Best
Practice Guide for screening
of intakes




BioAcoustie Fish Fence (BAFF
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~ BAFF developed by FG
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The BAFF

Systems

ldeally suited to head races
ferrhyaro power or irrigation
SNECINES

Due to natural breakdown
of bubble curtain, install
when water depth < 4m,
butinstalled successfully in
10m of water
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Intake

BAFF

Return to River
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24 BAFF Units
58 m long
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The BAFF g

BAFF System
after re-
alignment

Race drained
down, before
re-filling
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Analogousto an underwater
hi-fi' system

Producesa repellent sound
gradient in front of intake

Used to block rather than
guide fish

Suitable for most intake types
Including retrofit, marine &
freshwater
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Control Equipiment Sound Projectors
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Mkl ' Sound Projectors- most
electronics now located within the
Sound Projectoriody.

Designedfor easy:maintenance
Reduces cabling in'systems
Reduces size of Control Equipment
Built in diagnostics

Can be monitored remotely (when
Internet access available)
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CONTROL EQUIPMENT ENCLOSURE POWER
PPLY UN
MMS CABLING
POWER TWISTED PAIR & DRAN
SUPPLY ]

General
Schematic of B
MKl System o — | R = o
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FISH GUIDANCE SYSTEMS LTD. CENERAL SCHEMATIC OF A
7 Swanwick Business Centre, Bridge Road, Lower Swanwick, Hants, S031 7GB, UK

Wiesite ww fish-guide.com > FISH DEFLECTION SYSTEM
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SILAST Synehrenisediintense Light
And Sound

Combined acoustic and light
stimulus to enhance deflection
efficiencies

Can be incorporated inte BAFF-and
SPA systems

SILAS M designed for smaller
Municipal intakes

Most systems now use SILAS
technology
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Maintenance of Seund Projeciors

Needed due to natural deterioration ofiseals
underwater and/replacementofimechanical
components

Recommended every 12 montns

Maintenance of High intensity Lights

Require routine cleaning I frequency dependent
upon local conditions R

Maintenance of - - other cemponents
Limited T Control Equipment PSUs -every3-5 yrs.
Service program based upon site operation
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The SPA driven BAFF generates
seund using Sound Projectors
thatrare acoustically coupled to
the bubble sheet.

Enables selected deflection
signals to be incorporated into
system

Combines a guiding wall of
sound/bubbles with far-field
audibility
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Main syste
California

Head of Old
2011
Georgiana Slo
2011
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Both systems mult-Stimulus
(SILAS) barriers, using sound,
high intensity lights
and bubbles

Head of Old River
110m long

Georgiana Slough
192m long

Both systems only installed for
Chinook migration in the spring




SPA Driven BAEF

Both systems evaluated te
determine overall efficiency

Georgiana Slough up to 90%
deflection

Head of Old River up to 81%
deflection

Final decision on installation
due this spring (2015)
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