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Bewegungen

Bristled Fish Pass — the Au-Schonenberg Hydroelectric Dam || wurex srrucrore
Pilot project, fish migration assistance, hydropower, ||  MPRovemexT
biological permeability

With the construction of the Au on the Thur hydroelectric dam in Switzerland, the ability
for fish to migrate had to be insured. At the research institute for Environmental and
Hydraulic Engineering at the University of Kassel, a new model of fish passage was
designed for this purpose. The opportunity was taken to develop a passage that could
servethe dual purpose of being both a passage for aquatic lifeand asa path for recreational
sports such as canoeing. Resultant of this effort is a bristled passage. Flow velocities
between the bristle elements are about 1 m/s and thus within the benchmarks of the NRW
Dam Manual. Tests show that this type of fish passage does not have selective effects on
fish stocks.

(1) The fish passage

Area TheAu-Schnenberg plant islocated on the Thur River, in Switzerland. Additional to measurestoimprovebiological permeability
onthelower Thur River, projectson widening of theriver bed and improvement of thewater structure and the hydraulic connectivity
of thefloodplain exist.

Reason / LorzeAG operatesapower plant in achannel onthesite of theformer Birglen spinning mill. Therefore amaximum discharge of

17.5 m¥/sisconducted to the channel at the Auweir. With the constr uction of thenew plant, the excesswater at theweir can be
used approximately 250 days per year. But with the construction of the Au power plant, the ability of fish to migrate up the
dammed Au must be ensured.

Cause

In sections of waters disturbed by the above named constructions migration of aquatic faunacan be difficult. The WFD requires
that thisfragmentation of aquatic habitats must be removed. Accordingly, fish and benthic organisms must be ableto movefrom
onewater section to another. For this purpose aseries of devicesareavailable, which al have more or less distinct disadvantages
interms of flow conditions, tendency to back up, suitability for the migration of benthic organisms, selectivity, cover, etc.

Objective A fish passagewill only serveits purposeif it providesfavourable hydraulic conditionsandislocated at siteswherefish [ook for
entry. For thisreason, the following design criteriaare of importance:

- Directional flow field without excessive turbulence

- Sufficient water depth

- Sufficiently large and well distributed tranquilize sections

- Moderate velocities

- Adequate escape and shelter opportunitieswithin the device

To avoid the selectivity, theflow inside the passage device should not vary extremely from the characteristics of theriver. For the
migration of benthic organisms, large soleswith adistinct gap system that also remainsin case of the entry of fine sediment are
particularly useful. In addition, bottleneckswith high flow vel ocitiesand adiscontinuous channel transition between the streambed
and fish passage should be avoided.

Actors / With these criteriaas aguideline, anovel fish passwas developed at the Research Institute for Environmental and Hydraulic

Engineering at the Univer sity of Kassel. The devel opment also aimed creating anew fish passage design which would serve
Procedure the combined use of a fish and aquatic fauna passage also of a canoe passage. The
elastic and permeable bristle elements of the new fish pass replaced the previously
used fault and deflector elements. The new elements consist of individual bristlebundles,
anchored to abase plate. The broom-like elements are mounted on the concrete floor of
the fish passage and distributed on the passage asto prevent astrong flow.

In order to givefish sufficient placesto rest, the bristles areinterspersed with gapsand
interstices. The channel bed of the passageis backfilled with coarse-grained substrate.
This prevents bed |oad dischargein steeper sections of the channel.
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9millionfrancs (approximately 6 million euros) wereinvested by the private sector in the construction of theAu-Schonen-
berg plant. The commissioning took placein December 2002. 7 million kWh of electricity per year are generated and feed
inthelocal power grid. The project was compensated according to thelegal provisionsto promote renewable energies.

Theve ocitieswhich are approximately between the bristle elementsare around 1.0 m/sand are hencewithin the appropriate
standards set by the NRW Dam manual. In addition, the areasin the sub-stream of the bristle elements are quiet zones
with flow velocities of 0.3 m/s. Therefore, alengthening of the passageis possible. Separate tranquilize sections, asfound
in conventional passages, are not needed. Thewater demand ismedium, i.e. below 2001/s.

Exceeding risk caused by driftwood does not exist. It is stopped by the bristle caused eddies, where small organic solids
and algae are broken down, and carried away. Driftwood and other debris can also easily be removed from the bristle
elementswith acomb-likerake. In addition, the bristle elements are easily interchangeable.

The bristles themselves pose no danger of injury to the fish. Studies confirm that the fish passage is not selective on
smaller speciesof fish appearing inthe Thur. Observationsthrough the window integrated into the passage also show a
stress-free, quiet, but well oriented passage of thefish. Likewise, long lasting restsin the gaps could be seen.
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Anexampleof abristled fish passin Germany islocated
onthe Saalein Thuringia, south of Camburg, closethe
border to Saxony-Anhalt. The Schleusingen Hydro-
Laboratory, abranch of the Bauhaus University Weimar,
designed afish-canoe passfor the hydroelectric plant in
Daobritschen. Thisbristled fish passhasbeen set up under
aDBU-funded project and is adjusted to the expected
fish specieswith alow gradient of 1: 18. Function control
carried out over several weeksproved to bevery persua-
sive. Even the ,weakest swimmers* managed to swim
up easily. A second fish migrant assistanceis planned,
since the current-loving species tend to swim to the
turbine houseto search for passage.
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