ZINC GALVANIZATION vs  FISH PASSAGE
Literature Information

· Rainbow trout avoidance limit 0.0001mg/l Fish do eventually acclimate and lose avoidance behavior. (Acta Zoologica Lituanica Hydrobologia ’99 Vol 9). 
· Leaching rate 5mg/cm2/day. (WES tech note ZMR-2-15, Crump) Zebra mussel anti-fouling.
· Galvanized grating likely results in concentration above rainbow trout avoidance threshold (Clugston)

· 1mg/l can impact aquatic biota (Krenkel ’79)

· Zn runoff possible cause of Coho mortalities in Seattle

· The Dalles new grating has approx 2.7mm galvanize coating (per contractor spec)

· 3mm coating provides approx 20yr corrosion protection (www.gtiengr.com)

· Zinc concentration in sea water = 0.6ppb (www.lenntech.com)

· Zinc concentration in rivers = 5-10ppb (www.lenntech.com)

· Zinc solubility depends on pH. More soluble with increased acidity (www.lenntech.com)
· Zebra Mussel fouling: galvanized steel is not susceptible to fouling. This material should be considered for retrofit, maintenance, and construction. http://el.erdc.usace.army.mil/zebra/zmis/
Questions that need to be answered
· What do salmon and steelhead avoid?

· What is Columbia river pH?

· What is the concentration in a flowing fish ladder with new grating?

· Does aging the grating on the deck reduce leaching rate when installed?

· What is background concentration in the river?

· What is the acclimation rate?
· What are alternatives to galvanized grating? 
· Do alternatives leach detrimental compounds? (fiberglass resins, aluminum)

· What is the cost difference for alternatives?

· Is there a simple test (lab or field) we can conduct to determine if we have a galvanization avoidance problem?

· Two sections of galvanized grating were installed last winter. Can we determine avoidance from UofI radiotelemetry?

· If galvanization prevents zebra mussel colonization, should we take this into account?

· Can we conduct a water quality test immediately downstream of installed galvanized grating to confirm concentration levels?

