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Quagga and zebra mussels are aggressive biofoulers that threaten water delivery
and hydropower reliability. Conventional treatment methods such as chlorine or
mechanical removal can be costly, environmentally adverse, and require discharge
Bottom Line permitting. Reclamation needs innovative treatments to prevent or limit mussel
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of generator cooling system water
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require discharge permitting and Claudi et al. (2014) found
has'no detrimental effects to the significant settlement reduction at 50, 40, and 20 millijoules per square centimeter
environment. (mJ/cm?). Although the treatments were effective, the impact of exposure on
veligers was still unknown. Understanding the treatments mode of action will help
determine how UV can be useful in other mussel management applications.
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Application and Results

UV does not appear to impact veliger behavior or inflict visible physical damage.
Settlement reduction is likely a result of delayed veliger mortality, as most
veligers were alive immediately and several hours after exposure at all doses.
Veliger mortality was variable at each dose, veliger size, and during each month
tested. In general, smaller veligers died sooner and at greater rates than larger
veligers. Treatments produced less mortality in the early summer months when
compared with late summer months, even at the same dose. This variation may
be due to environmental variables such as temperature, which has been found to
impact mussel robustness.

Although the effectiveness of each dose tested was variable throughout the year,
the significant settlement reduction should be appealing to facility managers

as most do not require 100 percent settlement inhibition. The mortality and
settlement rates were similar between the 50 and 100 mJ/cm? doses, suggesting
that the lower dose could be used to reduce electrical and equipment costs.

Future Plans

Although this specific UV system was found to cause veliger mortality and limit
settlement, it cannot be assumed that the same results would be achieved in every
situation with every UV system, as water quality and site-specific conditions will
vary. Before a UV system is deployed for mussel treatment, it is important to
conduct similar testing for each specific set of circumstances.

This research, and the research conducted by Claudi et al. (2014), indicate that
UV light treatment for the prevention of quagga mussel settlement in hydropower
generator cooling systems is effective. The results may also be useful for water
managers interested in using UV to control mussels in other applications. There
are situations where immediate and complete veliger mortality is the main
objective, in which case, a significantly higher dose would need to be tested.

Microscopic view of quagga mussel veligers.

“UV light treatment

for the prevention

of invasive mussel
settlement is promising
and it is important to
understand how UV
exposure impacts
veligers so that the
treatment can be used in
other applications.”

Sherri Pucherelli
Biologist, Reclamation’s
Technical Service Center
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