Fish Counting Slot Lighting Improvements Suggestions to FPOM, For Implementation at The Dalles North Fish Counting Station –Robert Cordie USACE, John Dalen USACE


The US Army Corps of Engineers Portland and Walla Walla districts have been steadily counting fish passing through fish counting slots in 14 fishladders at eight Columbia Basin dams (Bonneville, The Dalles, John Day, McNary, Ice Harbor, Lower Monumental, Little Goose, and Lower Granite) since each dam went into service, mostly using fish counters sitting at fish viewing windows and taking live visual counts (visual counting).  From 1974 all counting in the Lower Monumental South fishladder has been done using video.  From 1976 all counting in the Ice Harbor North fishladder has been done using video.   In recent years all winter (November through March) and night (8 PM PST to 4 AM PST) counting has been done using video.  During the fish passage season each year (April through October) day (4 AM PST to 8 PM PST) visual counting continues on at the remaining 12 Corps fishladders.  With the recent substantial cost increase by changing count contractors and expected near future funding challenges, the Corps biologists would now like to expand counting using video (video counting) during the fish passage season and during day hours to The Dalles North fishladder.

Video has two advantages:  1) individual fish can be viewed over to correct miscalls and 2) fish counters can speed through video containing no fish.  By switching to video we would save approximately $20K a year in counting cost per count station.

The disadvantage of video is that the look we get of fish in video is usually poorer than the one we get looking directly at them, since most video yields lower resolution images in a narrower range of lighting conditions than what the human eye sees.  Our challenge is to improve video, so that we can see fish as well in video as we do when we look directly at the fish in the counting slots, and use the improvement as the justification to switch to video from visual counting.

In the counting slot in The Dalles North fishladder, we would like to implement the following improvements.

1) Grind the counting slot floor smooth, epoxy, and/or bolt a slab of white colored PTFE to the floor.  Polytetrafluoroethylene (PTFE), brand name Teflon, has the lowest coefficient of friction of any solid material known and PTFE is a dense material (weighing 2200 kg/m3), characteristics that make PTFE too slippery for algae to stick to.  PTFE is known to be too slippery for geckoes to attach to.

PTFE on the counting slot floor should keep the floor much cleaner than the current floor and using white colored PTFE should greatly lighten up the floor, yielding a much better view of fish passing low in the counting window. 

It is likely that lamprey will not be able to attach to the PTFE floor covering.  If lamprey accumulate just downstream of the downstream edge of the PTFE floor covering, like they accumulate at weir orifice openings just downstream of the downstream edge of diffuser gratings, it will be evidence that they are interacting with the PTFE floor covering and that the PTFE floor covering is creating an upstream passage barrier to them, as diffuser gratings just upstream of weir orifice openings do.

2) Build a four-sided cone-shaped camera box around the video camera and counting window, using the video camera as the image receiving surface at the back of the box (tip of the cone) and using the counting window as the lens of the camera box (base of the cone).  Camera boxes make it possible to collect good images of what a camera is pointed at using either only natural lighting or reduced amounts of supplemental light.  Camera boxes do this by shielding the image collecting surface at the back of the box from stray and/or incidental light that would otherwise fog up the image projected onto the collecting surface.  The lens of the camera box will be the 65 by 67 inch counting window.  We will hinge one base edge of the camera box so that the box can be pivoted on the hinge and swung out of the way for direct fish viewing, visual counting, and window cleaning.

Building a camera box around the video camera and counting window we use for video counting will reduce the amount of supplemental light we will need to light the counting slot at night, proportionally reducing its impact.  Eliminating stray and/or incidental light from reaching the video camera will yield better images of passing fish.  Darkening up the fishladder sidewall at the counting slot will return the fishladder to more natural conditions

3) Hang lighting from the window cleaning brush frame above the counting slot.  Suspend the lights, both white (visual) and infrared, over the counting slot water surface as close as possible to the counting window side of the fishway.  Suspend the lights in metal housings, so that color filters can be added to the housings to provide natural color temperature and to eliminate lighting hot spots in the water just below the lights.

Using as much infrared light as possible in the mix of white and infrared light will reduce the impact on fish, as fish do not seem to respond to infrared light. Using color filters should keep the light natural looking and reduce hot spots.  It will be important to continue using some white light, since white light penetrates further into water than does infrared and white light yields color whereas infrared only resolves to black and white through day night (infrared sensitive) cameras.  Putting the supplemental lighting over the water surface will keep the surface visible to fish.  Putting the supplemental lighting as close as possible to the counting window wall will light passing fish on the side they are viewed on and avoid over backlighting the fish, which may silhouette them.  Amount of lighting will be reduced as much as possible through experimentation.

Hanging the lighting over the counting slot water surface will create some stray and incidental light between the lights and water surface, light that may make its way into the video camera since the counting slot water surface is usually below the top of the counting window at The Dalles North.  

4) Paint the crowder backboard a light bright color.

Painting the inside of the crowder a light bright color, such as orange, lime green, or violet, should better contrast fish passing by in front of the crowder. 
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