A. Abstract and statement of innovation 
Pacific lamprey (Lampetra tridentate) are an ancient, anadromous, toothless, jawless species that has suffered widespread decline throughout the Columbia Basin.  However, it is difficult to assess the magnitude of this decline since for, unlike salmon, lamprey have rarely been counted by existing fish counting programs at mainstem dam fish ladders.  Those counts that have been done are often incomplete because counting is largely conducted exclusively during the day and radio telemetry studies indicate that most of adult lamprey pass dams at night time.  Thus, there is an immediate need to establish nighttime counts for adult lamprey at mainstem dams to better estimate presence and abundance of lamprey.  
Traditionally, fish counts at U.S. Army Corps of Engineers-operated dams, including Bonneville, have been done by on-site fish counters for 16 hours per day (0500-1900) when the bulk of salmonid passage occurs (Hatch et al. 1994, Fryer 2007a, Fryer 2007b, USACE 2006).  Using on-site counters to estimate passage between 1900 and 0500 would significantly increase the cost of the fish counting program for a period when few salmon pass and the additional funding has not been available.  Additionally, lamprey are difficult to count because they can attach to the windows and can sway for hours before continuing upstream. 

One solution that could decrease the cost of estimating night time passage is the use of time-lapse video (Hatch et al. 1994).  However, this could still be a time-consuming process due to lamprey attaching to the viewing window.  A computerized video fish passage analysis system, that should ignore small but constant movements, offers a possible way to reduce the time required (Haro and Fryer 2006).  It is such a system that we propose to test at Bonneville Dam.  
B. Technical and/or scientific background

Lamprey are of great importance to Native American tribes for cultural, subsistence, medicinal, ceremonial and spiritual needs (Close et al. 1995; Close 2001).  Lamprey, which was once an important cultural food at tribal celebrations and religious gatherings, is now seriously limited due to reduced harvest opportunities that are only available in the lower portion of the Columbia Basin (Close et al. 2002). The loss of traditional tribal fishing areas and the loss of how to catch and prepare lamprey coupled with the loss of other traditional knowledge surrounding eel myths and stories threaten loss of tribal culture (Close et al. 2002).

In addition, Pacific lamprey are a key indicator of the ecological health of the Columbia Basin and appear to be a choice food for avian, marine mammal and fish predators, and at times may be preferred over salmon smolts (Close et al. 1995; Stansell 2006).  Lamprey were designated as a Category 2 candidate species for ESA listing in 1994 by the USFWS.
  The Northwest Power Planning Council’s 1994 Fish and Wildlife Program noted the lamprey decline in the Columbia Basin and called for a status report (Close et al. 1995).  To the tribes, restoration of lamprey populations along with salmon populations is necessary to restore the ecological health of watersheds throughout the basin.

Over the last 30 years, concurrent with the construction and operation of mainstem dams, urban and agricultural development, and habitat loss, abundant lamprey populations have dramatically declined (Moser and Close 2003; Kostow 2002). 

Although historical adult abundance estimates are incomplete, adult lamprey counts at mainstem dams have been in decline, with Snake River and Upper Columbia estimates at only a few dozen individuals (FPC 2006). For example, in 2006 only 21 adult lamprey were counted passing Wells Dam in the upper Columbia and only 35 adults were counted passing Lower Granite Dam in the Snake River (FPC 2006).  However, radio telemetry studies and passage studies indicate that most adult lamprey pass dams at night time hours and currently lamprey are only counted during the day (Moser et al. 2002; Moser and Close 2003; Moser et al. 2006).  Thus, there is an immediate need to establish nighttime counts for adult lamprey at all mainstem dams.

Video technology has been successfully used to enumerate adult fish passage at dam fishways (e.g. Hatch et al. 1994), weirs, and fishwheels (Daum 2005).  Currently, video is being used at Wells, Rocky Reach, Rock Island, and Priest Rapids dam for estimating escapement on a 24 hour basis.  However, video can still be time consuming to review, especially if there are multiple lamprey hanging on the window that must be monitored for upstream or downstream movements.  

One solution is security-type cameras which can strip out sections of video where no fish are passing.  However, lamprey swaying in the window would inevitably be recorded resulting in little or no savings in time.  
The solution that we propose to test is using Salmonsoft FishTick to estimate passage.  This software’s origins date back to work by CRITFC in the mid-1990’s (Hatch et al. 1998) and, after the work being discontinued by CRITFC in 1998, has been continued by Dr. Jeff Fryer and Doug Hatch, also of CRITFC, through the creation of Salmonsoft.  

FishTick is currently being used at six dams on the Connecticut River in New England (Haro and Fryer 2006), as well as in Wales, Switzerland, Michigan, and Alaska to estimate escapement.  In the Columbia Basin, it is being used at Leaburg Dam on the McKenzie River as well as Three Mile Dam on the Umatilla River and Nursery Bridge on the Walla Walla River.  The software works by omitting sections of video where there is no movement, giving the reviewer the opportunity to only review video with fish on it.  The user uses a mouse or keyboard to indicate the type of fish passing with the data going straight into a spreadsheet.  The capture program does have the ability to “learn” to stop triggering in areas of the video where motion is constant (for example, lamprey swaying in the current).  In tests conducted with video from the fish viewing window at Vernon Dam on the Connecticut River in Vermont where a large ball of lamprey congregated in the viewing window, the software did very well at ignoring this pulsing ball, but would detect eels that peeled off this ball and either moved upstream or downstream.  It is hoped that the software will work similarly at Bonneville Dam.   
C. Rationale and significance to the Council’s Fish and Wildlife Program
On page 20 of the amendments to the Fish and Wildlife Program, it states that (emphasis added) 

… More emphasis should be placed on research; monitoring and evaluation; increased accuracy of fish counts; expansion of fish counting to all species of interest; installation of PIT-tag and radio-tag detectors; evaluation of escapement numbers to spawning grounds and hatcheries; research into water temperature and spill effects on fish passage; and the connection between fish passage design and fish behavior. 

Lamprey is an important species of interest which is currently not counted adequately at Corps-operated dams since counting does not occur during hours when the bulk of passage occurs.  

Page 20 also goes on to state that:

In particular:

1) as a priority for the Corps of Engineers’ capital construction program, correct adult fish passage problems and report annually to the Council on progress;

2) install adult PIT-tag detectors at projects that do not have them;

3) improve fish counting accuracy
By comparing counts from video files and video tape with those from on-site fish counters for those hours when the two will overlap (0500-0700 and 1700-1900), we will be able to provide an assessment of fish count accuracy.  If there are hours when the counts significantly disagree, we will be able to do another review of the video tapes and video files.   

CRITFC’s member tribes Columbia Basin Anadromous Fish Restoration Plan, Wy-Kan-Ush-Mi Wa-Kish Wit (Nez Perce et al. 1995), has the following goal:

· Within 7 years halt the declining trends of lamprey populations originating upstream of Bonneville Dam

· Within 25 years, increase lamprey populations to naturally sustainable levels that also support tribal harvest opportunities
The Plan also contains as a recommended action: “Implement research specific to Pacific lamprey that prioritizes data collection on adult and juvenile passage behavior of this species”

D. Relationships to other projects

This project augments data collected by the existing on-site Bonneville Dam adult fish counting program by providing escapement estimates for hours not currently counted. It also provides a measure of validation of on-site counts by duplicating counts from 0500-0700 and 1700-1900.

The Corps of Engineers is embarked on a research and construction program to improve lamprey passage at some of their mainstem dams.  Currently, the Corps is providing in excess of $1 million annually from their Congressionally appropriated Columbia River Fish Restoration Mitigation Program.  As part of this research, adult lamprey passage through Bonneville, The Dalles and John Day dams over a 24 hour period are being assessed through PIT-Tags, radio-tags and standard video counting for a two year period.  In the new license conditions for several FERC hydro projects, enumeration of adult lamprey passage through dams is required.  Our proposal will augment existing counting techniques and add to the ability of existing programs to accurate enumerate adult lamprey passage and assist in identifying passage problem areas within dam fishways.

E. Proposal objectives, work elements, methods, and monitoring and evaluation
Biological Objective:  
1.) Evaluate the use of a computerized video editing system (Salmonsoft FishTick) at Bonneville Dam to estimate night time escapement and lamprey passage. 
2.) Compare estimates of escapement with those provided by reviewing video tape as well as, for 0500-0700 and 1700-1900, on site counters  

3.) Estimate time requirements of computerized system compared to video system.  

Project Administration
Work Element 1.1 Install and test computer and video equipment:


At both the Washington Shore and Bradford Island fish counting stations, a computer running Salmonsoft FishTick will be installed.  The video feed from the existing camera will run from the camera to the existing DVR/VCR, then into the computer.  An uninterruptible power supply will be used to eliminate the effects of minor power disruptions as well as to ensure that the computer and software are safely shut down in the case of longer disruptions.  The computer will automatically start up when power is restored.  Some period of testing different parameters will be necessary to optimize software performance so as to minimize the acquisition of frames with no fish passage as well as minimizing missing fish.  

Work Element 1.2. Maintain the video and computer systems and download data.

 
CRITFC technicians will download data at least twice weekly as well as checking to ensure that both the video and computer systems are working.  Video recording system media will be replaced and the USB flash drive on the computer (where a backup of recorded video files is stored with the original remaining on the hard drive) swapped with a new flash drive.  

Work Element 1.3.  Review video files recorded on computer.


Our goal is to review all video files recorded between the hours of 1900 and 0700.  If heavy fish passage between 1700 and 1900 or 0500 and 0700 results in excessive review time, we may limit our review of those hours.  Data on upstream and downstream migrating salmon and lamprey will be automatically placed into a spreadsheet.  Both individual records of salmon/lamprey passage and summarized reports will be available.  Technicians will also keep track of the amount of time it takes to review each file.  We believe we have budgeted enough time to review the proposed video, however we will not know until we start reviewing the video.  If we do not prove to have enough time budgeted, our plan will be to review the Washington shore video files in their entirety, and to systematically sample the Bradford Island video files (probably every second or third night).  
Work Element 1.3.  Review video tapes/DVDs

We plan to review video recorded at each fish counting station between the hours of 1900 and 0700 for salmon/lamprey passage at least once weekly.  If our technician budget permits, we will review additional video.  

Work Element 1.4.  Obtain hourly counts made from on-site fish counters

We will have a four hour overlap each day (0500-0700 and 1700-1900) when we will have on-site counts as well as those from video files and video tapes or DVDs.  We will obtain this data from the U.S. Army Corps of Engineers.  

Work Element 1.5 Provide lamprey and salmon counts between 1900 and 0700 from May 1 through August 31.  


Data on night time passage as estimated using both video tape and computer files will be uploaded to www.critfc.org as it is reviewed as well as compiled for the final report.  

Work Element 1.6.  Evaluate the three fish counting methods (on-site, video file, and video tape)  

Estimates derived from video tapes and video files, as well as the review time required to derive those estimates, will be compared on a nightly as well as hourly basis.  If there are any hours or dates with significant differences, those video files and tapes will be reviewed again.  Also, review time requirements will be compared.  Fish counts will also be compared with those estimated by on-site counters for 0500-0700 and 1700-1900.    

Work Element 2.1 Manage and Administer Projects- Project administration

Work Element 2.2 Produce/Submit Scientific Findings Report- Produce quarterly milestone reports

Work Element 2.3 Produce Annual report- Produce 2008 annual report.  

Work Element 2.4 Produce/Submit Scientific Findings Report- Produce final report, a presentation to a scientific conference,  and possibly a journal article  providing nightly and hourly lamprey/salmon escapement estimates as well as a comparison of the three methods of estimating.  

Methods: Managing and administering this project, quarterly reports,  and a final report will be done by CRITFC staff.    
F. Facilities and equipment 

The system we propose to install at both the Bradford Island and Washington shore fish counting station will consist of a standard PC computer running Salmonsoft FishTick with monitor and uninterruptible power supply (UPS).  The UPS will provide power to the system for at least 30 minutes during a power failure, shutting down at the end of that period, and then starting the computer back up when power returns.  The computer will be attached by video cable to either the camera (utilizing a splitter to provide a signal to both the VCR/DVR and computer) or the VCR/DVR.  

Video data is stored on the computer hard drive.  A backup copy is also saved to a USB flash drive.  We propose to have a technician doing sampling at the Adult Fish Facility stop by the counting station twice per week to swap USB flash drives as well as to ensure that the computer system is running correctly
The video will be reviewed at CRITFC.  
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