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TITLE:  Fishway Counting Slot Modifications to Improve Lamprey Night Passage and Counting Accuracy at Bonneville Dam
FISH PROGRAM FEATURE:  FCRPS – Bonneville Adult Passage at Night. 
BIOLOGICAL OPINION ACTION:  RM&E Action 3 – Monitor and Evaluate Fish Performance within the FCRPS.
MANAGEMENT PURPOSE:  Improve adult Pacific lamprey night passage and counting accuracy at Bonneville Dam.  Determine if window cleaning, lighting, and flow modifications can be made to the counting slots in the adult fishways to reduce lamprey confusion.  Improvements may be applicable to upriver FCRPS counting slots.
SUMMARY:  Adult lampreys have a difficult time passing the counting slots at Bonneville Dam.  The portions of down counts in the 2009, 2010, 2011, and 2012 (to about 8/20/2012) night lamprey counts at Bonneville are high compared to those at The Dalles, John Day, McNary and Lower Granite (Table 1).  Adult passage efficiencies are often less than 50% at Bonneville Dam (“Passage Efficiency of Adult Pacific Lampreys at Hydropower Dams on the Lower Columbia River, USA”. Moser, Ocker, Stuehrenberg, and Bjornn. TAFS 131.956-965, 2002.).  In the summer of 2011, of 85 Pacific lamprey collected at Bonneville Dam, JSATS and HD-PIT tagged, and released back into the tailrace, the escapement estimate to past Bonneville Dam was 35% (“Adult Pacific Lamprey Migration Behavior and Escapement in the Bonneville Reservoir and Lower Columbia River Monitored Using the Juvenile Salmonid Acoustic Telemetry System (JSATS), 2011”. Noyes, Caudill, Clabough, Joosten, Johnson, Keefer, and Naughton. Technical Report 2012-4-draft USACE Portland, 2012.).  In the summer of 2010, of 312 lampreys tagged, 126 (40%) passed Bonneville Dam (“General Passage and Fishway Use Summaries for Adult Pacific Lamprey at Bonneville, The Dalles, and John Day Dams, 2010”. Clabough, Johnson, Keefer, Caudill, and Moser. Technical Report 2011-5-draft USACE Portland, 2011.).  Clabough, Johnson, Keefer, Caudill, and Moser identified fishway entrances, transition pools, counting windows, and serpentine weir sections of fishways as locations where lamprey have difficulty passing and wrote, “mechanisms for fishway passage failure remain poorly understood but likely are related to a combination of operational and structural challenges that include high water velocity and turbulence, sharp-edged steps and corners, poor attachment surfaces (i.e., at diffusers), and confusing attraction cues.”.
	Table 1.  Numbers of Pacific Lamprey Counted Passing Up and Passing Down in the Counting Slots at Night (starting June 15 each year at Bonneville (BON) and Lower Granite (LWG); starting July 1 each year at The Dalles (TDA), John Day (JDA), and McNary (MCN); ending September 30 at all dams in 2009-2011; ending to-date (August 25) this year).


	
	BON BI
	BON WS
	TDA E
	TDA N
	JDA S
	JDA N
	MCN S
	MCN N
	LWG

	2009 up
	46,641
	85,253
	
	
	
	
	546
	232
	70

	2009 down
	40,379
	85,866
	
	
	
	
	97
	15
	3

	2010 up
	25,406
	95,964
	
	
	
	
	281
	99
	83

	2010 down
	21,250
	86,685
	
	
	
	
	30
	5
	6

	2011 up
	100,193
	242,715
	
	
	
	
	300
	253
	278

	2010 down
	90,571
	233,480
	
	
	
	
	30
	1
	19

	2012 up
	242,597
	434,287
	7,431
	6,407
	3,502
	2,584
	393
	171
	177

	2012 down
	222,970
	412,755
	2,117
	1,215
	874
	453
	23
	3
	4


Non-uniform counting slot passage, illustrated in these numbers, may negatively affect lamprey night counting accuracy at Bonneville.
Finally, an unknown portion of the lampreys at Bonneville swim through the counting slots along the bottoms of the slots, unseen against the dark floors.

OBJECTIVES:  Evaluate means to improve lamprey counting accuracy and passage efficiency at night by modifying fishway lighting in and upstream of the counting slots, straightening and shortening flow paths in the transition pools just upstream of the counting slots, and developing counting window, crowder, and counting slot floor cleaning strategies.  Use improvements to develop counting slot criteria that can be applied to all the counting slots in FCRPS fishladders in the river basin.  
The current Fish Passage Plan for FCRPS fishladders lacks detail in four areas concerning counting slots, two that may fall within the scope of O&M funding: 1. lighting and 2. cleaning; and two that may fall within the scope of CRFM funding: 3. flow path and 4. night video.

1. Lighting

Some Pacific lamprey may become disoriented and their upstream passage slowed, stopped, or reversed by the artificial light entering fishway water from the fish counting windows and from visitors’ center fish viewing windows.  At Bonneville, the visitors’ center fish viewing windows lie just upstream of the fish counting slots.  Smooth upstream passage may also be disrupted by the lack of over-water light that lamprey may need to maintain surface orientation.  The fishway upstream of the counting slots at Bonneville lie underneath large building overhangs, a situation unique to Bonneville.  A combination of light entering the fishladders from viewing windows coupled with low overhead light may confuse some Pacific lamprey.  Pilot studies have shown that simply turning down the lights in the count station and blocking light from the upstream visitors’ windows reduced up-down swimming of lamprey and facilitated more uniform upstream passage. These pilot studies should be expanded to develop FPP criteria.
2. Cleaning

At the present time the Fish Passage Plan contains no cleaning criteria and/or cleaning schedules for the counting slot windows, lower windows, floors, or crowder faces.  Typically the fish counters working in the fish counting stations are free to operate mechanical cleaning brush systems as often as they like to clean the fish counting windows in the counting slots, and typically they keep the counting windows very clean.  However, they must rely on project personnel to clean the lowest few inches of the counting windows closest to the floors of the counting slots that the cleaning brushes don’t reach (where many lamprey pass) and to clean removable crowder face panels.  The floors of the counting slots are never cleaned.

3. Flow Path
Some Pacific lamprey (and salmon) would likely benefit from the addition of orifices to the transition pools that lie just upstream of the counting slots at Bonneville, to create straighter and shorter flow paths for fish to follow.
4. Night Video
FFU has been working with infrared lighting and infrared-sensitive cameras, to improve video quality and night video’s impact on Pacific lamprey.  From points directly above the counting slots, infrared light can be used to see fish clearly to 127 cm (50 in) below the surface of the 152.4 cm (60 in) deep counting slot water columns at Bonneville Dam.  A combination of infrared and red light may make the entire slot visible through the infrared-sensitive cameras.  Replacing the floor of the counting slots with a hollow metal or glass floor with infrared LED lights mounted in the hollow space that radiate light up may also make the entire slot visible through infrared-sensitive cameras.
SCHEDULE: 2013. 
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