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1.0 Introduction 
 
The Alsek River originates in the Yukon Territory, Canada, and flows in a southerly 
direction into the Gulf of Alaska, southeast of Yakutat, Alaska (Figure 1). Alsek River 
sockeye salmon (Oncorhynchus nerka) are caught primarily in U.S. commercial and 
subsistence set gillnet fisheries in the lower Alsek River and in aboriginal and 
recreational fisheries in Canada. Small harvests of Alsek sockeye are probably taken in 
marine commercial gillnet fisheries near Yakutat. These populations are managed 
jointly by Canada and the U.S. through a sub-committee of the Pacific Salmon 
Commission (PSC) as part of the Canada/U.S. Pacific Salmon Treaty (PST) adopted in 
1985 (TTC 1999). Historically, the status of sockeye salmon has been evaluated by 
monitoring escapement trends of what were assumed to be two principal sockeye stocks 
within the drainage: Klukshu River and Nesketahin Lake sockeye salmon (Waugh 2013). 
 
Village Creek (Nesketahin Lake stock) provides an important source of salmon to 
Champagne/Aishihik First Nation people for which they have negotiated a basic needs 
allocation agreement with the Government of Canada. Both the Transboundary Panel and 
Transboundary Technical Committee (TTC) have identified the continuation of the 
Village Creek sockeye count as a priority for maintaining the necessary information to 
assess the annual status of Alsek sockeye salmon (TTC 2009). 
 
In the summer of 2012, the Northern Fund committee under the auspices of the Pacific 
Salmon Commission granted a total of $25,000 to the Whitehorse office of the Fisheries 
and Oceans Canada (DFO) to find a suitable replacement counter for Village Creek. The 
current counter has been in service for 28 years and is no longer reliable. The counter 
malfunctioned in 2008 and was not repaired in time to provide any assessment of the 
sockeye return to Village Creek for that year and several days’ worth of counts were lost 
in 2009 and 2010 due to counter malfunctions. 
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Figure 1. Alsek River drainage. 
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2.0 Methodology and Research 
 
Prior to submission for funding to the PSC, it was decided to locate some means of 
enumerating sockeye salmon at the Village Creek weir site which met the following 
criteria: 
  

• It must operate reliably unattended; 
• It must be relatively easy to deploy and maintain; 
• It must utilize low technology means and;  
• The cost must be within the allocated budget. 

 
Two options were researched; systems that were based on conductivity (similar to what 
has been used at Village Creek since the project inception) and systems that utilized 
video to record fish passage, a design that has been tested and  proven reliable by DFO  in 
other parts of the Pacific region. Commercially available products using conductivity to 
record fish passage were researched via the internet. Smith-Root, a well-established 
manufacturer of fish counting systems, had available options that were thought to be of 
potential utility. 
 

2.0.1 Conductivity Fish Counters  
 
Two models were available from Smith-Root and it was felt that the SR-1101 (single 
tunnel system) may provide the highest degree of suitability. The SR-1101 Fish Counter 
is designed to work in fresh water within a conductivity range of 20 -5000 µS/cm. The 
passage of fish through the counting tunnel causes water conductivity changes and this 
change is registered as a fish. The device can also record whether fish are moving 
upstream or downstream. The counting tunnel itself is a round tube with metal rings, 
flush-mounted on the inner surface. The submerged counting tunnel is required to be 
mounted in a location to produce a velocity through the tunnel sufficient to sweep fish 
through that are desiring to rest within the tunnel (i.e. water velocity through the counting 
tunnel should be equal to, or greater than, the sustained swimming ability of the fish). For 
improved accuracy, tunnel diameter to fish length should not be more than one-to-one 
(tunnels are manufactured/sold separately from the counting units). The SR-1101 has a 
sensitivity control to establish the minimum size of fish to be counted (Smith-Root 2012). 
 
The SR-1101 Fish Counter can be powered from either 120 VAC 60 Hz or from the 
optional 1101-RB internal rechargeable battery. An external battery adaptor will allow 
for hook-up to a 12V battery array. The internal battery will last approximately six days 
before requiring a charge. Data is retrieved by reading the LCD panels on the front of the 
device. The tunnel will have a sum of fish travelling upstream minus the sum of fish 
going downstream for a net total upstream count. This system can be run unattended and 
will only need a daily site visit to clean the weir, conduct a system inspection, and 
retrieve the data (Smith-Root 2012). 
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The Smith-Root SR-1101 system has several advantages. It is simple to setup and operate 
and can be left unattended. It has the ability to count fish moving upstream and 
downstream and has relatively low power consumption. However, the counts provided 
are sums (upstream and downstream) from the time of the last site visit and therefore, 
does not provide hourly totals in a given 24 hour period. Inherent to any conductivity 
based fish counting system, there is no ability to identify/estimate species composition 
nor does it allow for estimation of fish size. The tunnel is required to be paired to the 
species of interest and therefore, may not allow for passage of larger fish (i.e. Chinook 
salmon which are known to be in the system) or if the tunnel was designed to 
accommodate the larger fish, the results of the target species may be jeopardized.  It is 
not felt that the water conductivity found in Village Creek would pose any significant 
problem to the operation of the SR-1101. What is not completely known is whether or not 
water velocities in Village Creek would be sufficient enough to prevent fish from resting 
in the tunnel (Smith-Root 2012). 
 

2.0.2 Video Based Counting Systems 
 
The video system is comprised of an aluminium box containing a Plexiglas tunnel, mirror 
and camera with lights. This apparatus is mounted such that migrating salmon can only 
move upstream through the tunnel. A lockable lid (steel/aluminum) provides access for 
cleaning and maintenance. A separate weather proof container adjacent to the apparatus 
will be required for the digital video recorder (DVR) and power connections (Matthews 
2008). 
 
The video tunnel box is approximately 20” wide 36” long and 36” deep with the 12” 
square Plexiglas tunnel located in the bottom along one side (Appendix 1). The mirror is 
placed beside the tunnel and angled at 45o to provide a side view of fish for the 
downward looking camera (Figure 2). Three waterproof LED strip lights are used, one at 
each end of the tunnel and one along the top edge of the mirror. This provides 
illumination 24 hours a day. The camera is mounted in a frame above the mirror and 
tunnel. To minimize the effects of reduced visibility during high/dirty water events the 
tunnel box can be made water tight so that turbid river water is only flowing through the 
relatively narrow tunnel. The remainder of the box containing the mirror, lights and 
camera will be isolated from the river water and can be kept dry. Alternatively this area 
could be filled with clean treated water; minimizing algae build up on the mirror and 
reducing the buoyancy of a dry tunnel box (Matthews 2008). 
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Figure 2. Sockeye salmon passing through viewing tunnel, Sakinaw Lake fishway (Matthews 2008). 

 
 
The digital video recorder (DVR) is capable of recording fulltime video or just the 
motion events. Recording only motion events is preferable as this considerably reduces 
the amount of video that needs to be reviewed. The video data is stored on internal hard 
drives and can be periodically copied to a laptop computer or external hard drives. 
Review of the video can then be done at more convenient locations using any computer 
with the appropriate viewing software installed. If a phone line is installed in conjunction 
with the power, the DVR can be monitored remotely (Matthews 2008). 
 
The video counting system has several major advantages. It is relatively simple to setup 
and operate (in comparison to sonar or a weir crewed full time) and can be left 
unattended. It has the ability to count fish moving upstream and downstream. The counts 
can be summed (upstream and downstream) by the hour/day and therefore, provides 
important migration information. With the use of video, there is the ability to identify and 
count by species, additionally; the size of the fish can be accurately estimated. The tunnel 
will allow for passage of larger fish (i.e. Chinook salmon) without any concern of data 
degradation.  It is felt that the good water clarity normally found in Village Creek (a 
small, lake fed system) would be conducive to very accurate counts. The power 
consumption of the video system will be greater than a conductivity based counter but 
could be easily mitigated using an appropriately sized solar/battery power supply. 
Systems like this have been in use by DFO (South Coast area) for well over a decade and 
have proven to be very reliable. 
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3.0 Decision and Summary 
 

3.0.1 Decision 
 
After an extensive review of the two options, it was decided the video based counting 
system provided the highest data quality, was easy to deploy/maintain, was proven 
reliable, and the cost was well below the allocated budget. Ian Matthews (DFO, South 
Coast area), whom has extensive experience deploying these counters, was contacted to 
help facilitate the purchasing and fabrication of the system in the fall of 2012. By March 
of 2013, the counter was completed and ready for shipping to the DFO Whitehorse office. 
Testing and deployment will occur in May/June of 2013. Technical assistance will be 
provided on an as needed basis by the DFO, South Coast area office. 
 

3.0.2 Financial Summary and Acknowledgements 
 
The total cost for the video counting system was $12,825.41. Electrical components such 
as lighting, cameras, switches, and cabling totaled $2,267.95 while fabrication of the 
video tunnel box and the video recorder cost $7,891.17. Miscellaneous parts/components 
totaled $2,666.29. 
 
Gratitude is extended to the staff of the PSC and the Northern Fund Committee for their 
support and funding. A special thanks goes to Ian Matthews for his detailed knowledge of 
video based counting systems and his willingness to assistance in the implementation of 
our project. 
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5.0 Appendix 1: Counting Tunnel Specifications 
 



 



 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

6.0 Appendix 2: Northern Fund budget summary and actual 
expenditures. 
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Page 1 of  2

Name of Project: 2012 Village Creek Counter Replacement - Alsek River

ELIGIBLE COSTS BUDGET OTHER CONTRIBUTION
FUNDING FUNDING

Labour
Wages & Salaries

Position # of crew
# of w ork 

days hrs per day rate per hour 

 Total   (PSC 
+ In-kind + 

cash) 
 In-Kind   & 

Cash  PSC Amount 
Actual 

Expenditures  Variance 
Senior Fisheries Technician (DFO) - EG5 1 10 7.5 35 $2,625 $2,625
Fisheries Technician (DFO) - EG4 1 5 7.5 32 $1,200 $1,200
Expediter (DFO) - EG3 1 2 7.5 30 $450 $450
Senior Fisheries Biologist (DFO) $0 $0
DFO Field Technician - EG3 1 10 7.5 30 $2,250 $2,250
ADF&G Field Technician $0 $0
DFO Field Technician $0 $0
Financial off icer (DFO As-2) 1 2 7.5 30 $450 $450
Person Days (# of crew x work days) 29              sub total $6,975 $6,975 $0 0                     -   

Labour - Employer Costs ( percent of wages subtotal amount ) 
overtime & benefits sub total $0 $0 $0

# of w ork rate per
Subcontractors & Consultants # of crew  days hrs per day  hour

-                 $0

Insurance if applicable rate 0%
sub total -                $0 $0 0                     -   

# of w ork
Volunteer Labour # of crew  days hrs per day
Skilled
Un-skilled
Insurance if applicable rate 0%

sub total -                -                 -                   

Total Labour Costs $6,975 $6,975 $0 $0 $0

Site / Project Costs Detail (use additional page for details if needed )
Fish Counter estimated $24,500 $24,500  $     12,825.41  $    11,674.59 
Site Supplies & Materials w eir materials $0 $0 -$               
Shipping $500 $500 -$                500.00$          
Work & Safety Gear $0 $0 -$               
Repairs & Maintenace $0 $0 -$               
Groceries $0 $0 -$               
Fuel $0 $0 -$               

Total Site / Project Costs $25,000 $0 $25,000 12,825.41$      12,174.59$     

Project Budget Form 
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Page 2 of 2

ELIGIBLE COSTS BUDGET OTHER CONTRIBUTION
FUNDING FUNDING

Training (e.g Swiftwater, bear aware, electrofishing, etc).

 Total   (PSC 
+ In-kind + 

cash) 
 In-Kind    &   

Cash  PSC  Amount 
Actual 

Expenditures  Variance 
Name of course # of crew # of days

Total Training Costs -                -                 -                   -                  -                 

Overhead / Indirect Costs (not to exceed 20% of PSC Amount)
Office space; including utilities, etc. $500 $500
Insurance $0
Office supplies $100 $100
Telephone & long Distance $100 $100
Photocopies & printing $0
Other overhead costs $0
Report preparation $0

$0
$0 -                  -                 

Total Overhead Costs $700 $700 $0 -                  -                 

Capital Costs / Assets Detail (use additional page for details if needed )
Assets are things of value that have an initial cost of $250 CAN or more and w hich can be readily misappropriated for personal use or gain or 
w hich are not, or w ill not be, fully consumed during the term of the project.

Total Capital Costs -                -                 -                   

Project Total Costs 32,675.00$   7,675.00$      25,000.00$      12,825.41$      12,174.59$     

Project Balance 12,174.59$ 

Budget Summary Hold Back (not deposited) 2,500.00$   
(PSC + in-kind + cash) Returned to PSC as of March 31/13 9,674.59$   

Total Labour Costs 6,975     
Total Site / Project Costs 25,000    
Total Training Costs -         
Total Overhead Costs 700        
Total Capital Costs -         

Project Total 32,675    

Project Budget Form (continued)
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