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FILE MEMORANDUM

FROM:            Gary Fredricks

SUBJECT:       Zinc in Fish Ladders - Fish Passage Operations and Maintenance Team (FPOM).
We have established that there are many benefits of using galvanized metal for underwater deployment in fish ladder systems, ranging from simple rust prevention and longevity to repelling zebra and quagga mussels.  Unfortunately, zinc galvanizing is toxic to fish and can cause adult salmonids to avoid areas where the concentrations are high enough.  In our earlier FPOM discussions on this topic we settled on an allowable zinc concentration in fishway water of 0.026 mg/l .  This is based on a review of the limited research that has been done on salmonids and other actively migrating fish species (primarily from Svecevičius, 1999).  Previous FPOM discussions regarding how to proceed with deployment of new auxiliary water supply diffuser gratings have centered around using non-ferrous metals, stainless steel or coating the standard galvanized gratings to reduce the zinc leaching rate.  While these discussions were occurring, the Corps conducted a series of water sample tests from fishway systems at a dam where galvanized gratings have already been installed.  
The Corps’ Memorandum For the Record (MFR) on zinc monitoring (dated 12/3/08) was attached most recently to the October, 2009, FPOM minutes.  The MFR indicated that the entire north ladder at The Dalles Dam had been fitted with galvanized gratings in 2003.  We have been told by the Corps that the galvanization used on these gratings lasts about 20 years and leaches at a fairly constant rate during that time.  Since the north ladder gratings are well within this life span, the water passing out of the ladder system should carry a representative concentration of zinc for a ladder system with a full complement of galvanized gratings.  The following excerpt from the MFR indicates the zinc concentrations from various locations at the project including the north ladder.

Sample Set 2

Aug 18, 2008 sample results; (Pyxis Laboratories LLC) 


Detectable limit (MRL) 0.01mg/L



East Junction Pool

non detect
     
East entrance tailrace

non detect



East lower ladder

non detect



North entrance channel
non detect



North exit forebay

non detect



Pour through galv grating
1.8mg/L

The testing did not detect zinc in the ladder even though it did detect zinc in water poured directly through the gratings and was sensitive enough to detect concentrations well below our acceptable limit.  It is reasonable to conclude from this test that the volume of flow in the ladder system diluted the zinc concentration to a non-detectable level and that it is highly unlikely that adult salmonids would be repelled by zinc concentrations in this ladder.  
Proposed Process for Accepting Galvanized Metal Installation Proposals
This finding leads to a practical way of dealing with future galvanized grating installations.  If "dilution is the solution" to this potential problem, then what is the acceptable dilution ratio?  A way to determine this would be to measure the zinc covered (galvanized) surface area in the north ladder system and compare it to the ladder system flow volume at the time (and location) of sampling in the north ladder.  The sample points should be at a point just inside the lower end of the entrance channel.  A sample at the exit (above all the diffuser gratings) would be useful for a control sample (for background zinc levels and river pH).  As long as the sample zinc concentration is below the 0.026 mg/l limit, the dilution factor (expressed in square centimeters of galvanization per liter of water per second) could be used to establish a criterion for other galvanized grating installations.  As long as the anticipated concentration is below or at least near the cm2(zn)/liter/second criterion, then future grating installations (both at The Dalles and at other dams) would have the green light to go ahead.   The only requirement at the other dams would be to check the river pH level to make sure it is similar to (or at least higher) than at The Dalles Dam, since zinc leaching rates increase with lower pH levels.  

This is a conservative process since zinc wasn't even detected in the field samples, but it does give us a place to start and should eliminate the current  logjam of grating installations at The Dalles Dam.  Future installations that have a slightly lower dilution rate could be approved by the FPOM and tested for zinc concentrations.  If the concentration stays below the limit, then a new, lower dilution criteria would be established.  In any case, all future installations should be monitored, at least initially, to make sure zinc concentrations are as expected.   
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