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Location of Change - FPP Project and Section:
MCN Section 2.3.1.2.c. Juvenile Passage Facilities–Juvenile Passage Period–Collection Channel
Proposed Changes (in track changes to existing section):
2.3.1.2. Operating Criteria – Juvenile Passage Facilities – Juvenile Passage Period

c. Collection Channel.

6.  Inspect orifices twice per day and cycle them (close and open valve) once per night shift (swing or grave) during primary bypass.  Day shift will inspect and cycle the orifices twice per day during primary and secondary bypass.  Backflush the orifices as required.  The Project biologist can request more frequent inspection and cycling as necessary.  If debris is causing continual orifice plugging problems in a particular turbine unit gatewell, the respective turbine unit generation may be restricted to the lower end of the 1% turbine efficiency range to minimize orifice plugging problems.
Revised 2/5/14, as follows:
6. “ Cycle orifices at least once per day and more frequently if required.  During periods of high fish and debris passage, April 1 through August 15, orifices should be inspected and  cycled twice daily or more frequently as determined by the project biologist, to keep orifices clean.  If debris is causing continual orifice plugging problems in a particular turbine unit gatewell, the respective turbine unit generation may be restricted to the lower end of the 1% turbine efficiency range to minimize orifice plugging problems.”
Justification for Change:
Frequent cycling of orifices is necessary, but backflushing is only required when an orifice is plugged.  That will be determined when orifices are inspected and/or cycled.  This reflects our current operation.
Added 2/5/14: Backflushing orifices blasts fish in a gatewell with very loud, high pressure burst of compressed air, which produces decibel levels that can kill and injure fish that are nearby.  A hydrophone test of a McNary gatewell on Monday, February 3, produced peak sound levels of up to 210 decibels (dB) during an air-burst in the gatewell while an orifice was being backflushed (see attached sound file).  Sound levels of 183 dB can cause physical damage to fish < 2 g, and sound levels of 187 dB can cause physical damage to fish > 2 g.  Any sound level over 150 dB can cause avoidance behavior by fish.  150 dB or below is considered the “effective quiet” level.  At these sound levels, the backflushing of orifices with a high pressure air-burst produces high sound levels that may result in a taking of listed fish under the Endangered Species Act.  These same types of hydrophone tests should also be performed on other dams in the systems that use the backflushing system.

Such backflushing is seldom necessary to clear a gatewell, at least at McNary, it should only be used when a known debris clog is present, and then only as a last resort, after all other methods to remove the clog have failed.  John Day and The Dalles orifices are not even equipped with air lines for this task, and they seem to do fine without it.  Bonneville uses an automatic backflushing system in the newer powerhouse, but the project biologist is not aware of any sound tests ever having been performed on it.

Normally cycling the orifices (closing and opening the valves) is all that is needed to keep them clear.  We get very few clogged orifices at McNary (about 10 a year).  During times of high debris loads, we cycle the orifices up to four times a day.  McNary has the additional advantage that our orifices and the flows out of them are highly visible – it is very easy to spot a clogged or partially clogged orifice, as it is right under and along the catwalk, from which the flow can be easily observed.  This is not true at some other dams, such as John Day, where the orifices can only be viewed and inspected via a remote camera.

You can tell when an orifice is clogged, or partially clogged, by observing the flow from the orifice during routine inspections.  If it is not clogged, there is no need to “blast” the fish with a very loud burst of high pressure air.  When we do experience a clogged or partially clogged orifice, we first try cycling the orifice (opening and closing its water valve) several times.  That usually clears the debris.  If it does not, then we call for assistance from general maintenance, which then tries to remove the clog from the gatewell side.  

We recommend limiting air-bursts mainly to avoid harm to the fish, but air-bursts behind a closed valve will also just push the debris back into the gatewell again, which frequently causes a second debris clog.  Alternatively, merely cycling the orifice valve avoids this, and usually clears the orifice without harming fish.  

Comments from others:
1/17/14 NOAA Memo: 14MCN003 - Backflush Orifices.  “This reflects our current operation.” indicates that the project hasn’t been following the FPP criteria.  Also, this rationale does not justify a change to the existing criteria.  This change (and what is meant by cycling) should be further discussed in FPOM.  Debris and orifice systems are major weaknesses in all bypass systems.  This isn’t an area where we should be relaxing criteria.
1/22/14 FPOM: Dugger explained that plugged orifices are rare and back-flushing is noisy and time consuming.  Conder was concerned with level of uncertainty and not ready to make a decision until more in-depth discussion at FPOM.  Setter suggested Dugger would need to bring a lot of justification since this process has been fairly well established and accepted.
Record of Final Action: 
1/22/14 FPOM: Pending until further discussion at February FPOM (as revised 2/5/14). 
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