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Introduction

The Adult Fish Counter is designed to be installed in fishways and ladders to provide real time counts of
fish migrating upstream or entering a hatchery.

The system includes a control box that can be installed indoors or outdoors and a sensor unit that is
installed underwater within a fish channel. The system accounts for fish passing upstream or
downstream through the sensors.

This first model of the Adult Fish Counter was developed for salmonids, and tallies adults and jacks
separately, based on height. It graphs and displays the number of fish passing on an hourly, daily, and
30-day basis, and tracks water temperature. It can be programmed to sound an audible alarm or to send
a "Target Reached" signal to an existing alarm system or another available indicator to let the operator
know when a target number of fish have passed the sensor.

Description

The system includes a main control unit and an underwater sensor unit. All interaction is conducted
through the main control unit. The main control unit is housed in a NEMA 4X enclosure, and includes a
display readable in both daylight and dark conditions and weather-proof buttons. A stainless steel hood
is provided to further protect from sun and weather.
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The underwater sensor unit consists of two electronics panels in an aluminum mounting structure.
These panels face each other and monitor fish passing between them using light beams. The light beams
are arranged in two vertical rows, one upstream and one downstream. With this arrangement, when a
fish passes between the panels, the sensor unit can determine whether or not the fish went all the way
through the sensor and which direction it traveled. It therefore keeps accurate count of total fish
passed, properly accounting for fish going back the opposite direction, and it is not fooled by fish
sticking a nose or tail into the system and then reversing directions.

Because the system relies on fish swimming through the device, it does not measure length. It does,
however, measure greatest vertical height for both the upstream sensor and the downstream sensor,
which is used to distinguish jacks from adults in the salmon application. There is a setting in the software
called “Jack Height”. If the images from both upstream and downstream sensors indicate a fish taller
than the jack height, it is an adult. Similarly, there is a setting called “Trash Height” which is used the
same way to ignore signals where both sensors don’t measure something at least that tall.
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Installation

The Adult Fish Counter is intended to be installed in a fish passageway which encourages the fish
through the sensor in single file and one at a time. It can handle some amount of overlap, but for the
most accurate count, there needs to be some visible space between fish.

The best way to accomplish this is to install the unit in a submerged fishway dam which forces the fish to
swim through a hole in the dam and therefore between the sensors. The water current through the
sensor should be high enough to require the fish to swim through with a burst of effort. This will
discourage fish loitering in and around the sensor. Minimizing the space between the plates increases
the water flow when mounted on a solid dam wall, and also helps to reduce overlap between fish.

Also, there should be enough space within the passage upstream and downstream of the sensor so that
large numbers of fish cannot accrue near the sensor and clog the sensor passage. Finally, there should
be no shade or otherwise desirable environments near the sensor on either the upstream or
downstream side. The best location is near the center of a long passageway that fish travel through but
do not collect within.

The system needs to know which way through the sensor is upstream. In general, it does not matter
which way the system is mounted, as long as the software is set correctly. In particular, however, there
are some benefits of a certain configuration. One of the sensor plate units has two connectors and the
other has only one. There is a short cable that connects the two plates together, and it can only be
installed one way. The remaining connector connects to the main unit via a long cable. This connector is
the “Main Connector”. When placed into operation, this connector is either on the upstream side or the
downstream side, so that is the setting that must be set correctly.

The data used for the on board demo was collected with the Main Connector in the downstream
orientation, so this is the default setting. If the system is installed with the main connector downstream,
there is no setting to change and the demo will show normal data and show positive counts. This is
therefore the desired configuration. However, if the sensor is being installed in a waterway which flows
to towards the west, placing the main connector downstream places the light sensitive plate on the
North side of the river. In bright sun conditions, the system could have some trouble compensating for
too much direct ambient light, although this has not been observed. In this case, it could be beneficial to
mount the system with the connector upstream and change the software setting.

If the counter is on during the filling of the fishway, it is likely that the bubbles and turbulence
associated with watering up the fishway will have caused erroneous counts of downstream fish, usually
jacks. It is advisable to reset batches after the water flow has settled, or leave the system off until that
time.
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Alarm Configuration

The system is configured with an audible alarm on the main control unit. However, the alarm function
can be modified as needed to integrate to other alarm systems.

The audible alarm on the main controller is connected to P15 on the control board inside the main
controller. This connector provides access to a relay on the board which closed when the alarm is on.
This relay closure can be used directly with many external systems. In addition, this relay can be wired to
provide 15VDC or 115VAC to an external alarm system as well.

P15 is on the bottom side of the circuit board and its pin #1 is on the right side, closest to the battery.
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Pins 1 and 2 are connected when the alarm is on. This can be used directly with systems that require a
relay closure input.

As an example of an alternative configuration, the audible alarm on the main controller is operated by
applying 15VDC to the alarm. In order to accomplish this, the plug from the alarm connects the alarm
module to pins 1 and 4 and shorts pins 2 and 3 together. A similar configuration could be used to
provide AC power taking from the input of the power supply inside the box.

The relay is rated for 5A at either 250VAC or 30VDC, unless driving an inductive load (motor) where it
drops to 2A. However, drawing more than 2A from the supplied internal 15VDC power supply could
affect the operation of the counter. The minimum load for reliable operation of the relay is 10mA at
5VDC.

Please contact NMT for assistance if required.
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Operation

When the system is powered up, it first displays a self-test screen and then immediately starts scanning
the sensors and counting fish into all batches with no operator interaction.

Batches

There are three batches, Batch A, B, and C. Fish are always counted into all batches simultaneously. The
user can display and reset the batches individually and use them any way they wish. To change the
displayed batch, press the “Batch” button.

Pages

The unit provides five primary pages of information. The operator can toggle through these pages using
the “Page” button.
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Main Page
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When the system starts, it displays the main page. This page shows the data for one of the three
batches. The user can toggle through these three batches using the “Batch” button. This changes only
which batch data is shown, since any new fish counted is added to all the batches all the time.

The system also displays the Jack Ratio (percentage of total fish which are jacks), and the percentage of
downstream jacks and adults. These final numbers are the ratios of downstream to upstream adults and
jacks.

One critical item to notice on this screen is the “Live” indicator. This indicator shows that the sensors are
operational and are being monitored. When the system is in Demo mode, this indicator will indicate
“Demo”. When the sensors are not operational or not connected, this indicator will read “Off Line”. If it
does not say “Live”, it’s not counting fish.

Also shown on this screen are some important settings. The alarm setting shows which batch the alarm
is set for and the target number. It can be set in the alarm section of the menu. When the alarm sounds,
it can be silenced by pushing the “ACK Alarm” button.

The settings for jack height and trash height are shown here for immediate reference. They can be set in
the corresponding sections in the menu.

Finally, the main connector configuration, upstream or downstream, is shown here for quick reference.
Itis critical that this setting is correct. See the”Installation” section for more information.
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Throughput Pages
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There are two throughput pages. The first one is the Day View. The day view shows throughput in
fish/hour over a 24 hour period. When the page is first selected, the current days’ throughput is shown.
The user can use the left arrow button to look back at previous data, one day at a time.

The second throughput page is the Month View. The month view shows throughput in fish/day over a 28
day period. When the page is first selected, data from the most recent 28 days is shown. The user can
use the left arrow button to look back at previous data, 1 week at a time.

The water temperature is also shown on these graphs, although not in these pictures.
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Live View Page
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The user can watch the system work or troubleshoot issues by looking at the Live View page. This page
shows two scrolling images which represent what each of the upstream and downstream sensors “see”
over time. As a fish swims through the sensor unit, the silhouette of the fish is shown in these scrolling
images. The system determines the direction of the fish and displays the fish outlines (as seen by the
upstream and downstream sensors) in the image.

Since there is no length information for the fish, the fish is scaled for visual display by the scale factor in
the menu. This setting is not important; it is just for visual appearance.

The direction of the fish as shown in the image is determined by whether the fish traveled upstream or
downstream, it does not relate to which direction the fish’s nose was pointing as it traversed the sensor.
This also has no significance for the operation of the counter.
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Sensors Page

Light Level . Detected Blockage
Ambient Level /

Threshold

The sensors page is used for setup and troubleshooting. It shows the signal level for each of the 128
sensors, 64 in the upstream section and 64 in downstream section. It also shows which sensors are
currently below the threshold, or blocked, and where the threshold is set. You can put your hand in the
way and see the signal levels drop below the threshold and see each of the individual sensors which are
blocked detect the blockage. This can be seen in this image as a portion of the downstream sensor is
blocked.

The signal level shows some effects of the ambient light level also. The right edge of each signal bar
shown represents the signal level, while the left edge of each bar represents the ambient light level. The
system automatically compensates for ambient light at each sensor, so the left edge of each bar will
normally be right at zero anyway. But in some cases it may not. In most cases that’s ok, because the
threshold is actually relative to whatever the ambient light is for each sensor. And you can see that
effect in this screen by shining a light into the sensors, or watching this screen as the sun comes out
from behind a cloud. As long as the signal level stays above the threshold, everything will work just fine.
If the left edges of the bars are near the right side of the display, the system is having trouble
compensating for the ambient light and therefore the sensor may need to be shaded a bit.

This page also shows the current settings for threshold and boost. These are controlled by first going
through the menu and enabling sensor settings. That operation brings you back to this page and allows
changing of these settings. The upstream and downstream sensors are independent with respect to
these settings.

As described previously, the threshold setting is set relative to the ambient light level. It can therefore
be set very low and work reliably. The lower it is set, the less likely the system will detect bubbles.
Earlier versions of software default to 20, but it should really be reduced to about 4 or 8 to start with.

The boost setting doubles the light output for each sensor during each scan. This decreases the chance
of the system detecting bubbles, but comes at the cost of more electrical current consumption. The
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default is off, but it should probably be turned on for most applications. If the sensor is fully submerged
and suffers no bubbles or vortices, it is probably not necessary to turn the boost on.
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Menu

Menu Password: MENU-ENTER-MENU

Pressing the “Menu” button will cause the controller to ask for the password. Then the sequence,

nu

“Menu”, “Enter”, “Menu” will allow access to the menu. Any other button sequence will return.

Northwest Marine Technology, Inc.
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Use the up and down buttons to select the menu item and press “Enter.” The following items are
available in the main menu:

Reset Batch Opens the “Reset Batch” screen. This screen allows , }58!.":#.2"""’"“"""“‘"-"“
the resetting of any of the three batches or the resetting of all
batches at once. Use the right and left arrow buttons to choose
which batch to reset and then press enter to reset.

Set Alarm-Opens the “Set Alarm” screen. This screen allows the
setting of the alarm. Use the right and left arrow buttons to
control the cursor below the alarm target value. Use the up and

mkm'l Marine Technology, Inc.

down buttons to adjust the digit above the cursor. Use the “Batch”
button to change to which batch the alarm will respond. Setting
the alarm to zero will disable the alarm function.
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System Settings Opens the “System Settings” screen.

Use the up and down buttons to navigate up and down the list. Use the “Right” or “Enter” button to
adjust the value, and use “Left” or “Cancel” to go back. When adjusting the value, use the up arrow and
down arrow buttons to change it. This screen provides access to the following settings:

Jack Height — This setting determines the threshold between adults and jacks. If both the
upstream and the downstream sensors measure the fish taller than this value, it is counted as
an adult; otherwise it is counted as a jack.

Trash Height — This setting determines the threshold between trash and fish. If both the
upstream and downstream sensors measure the object larger than this, it is counted as a fish,
otherwise it is ignored.

Aspect Ratio — This is the ratio of fish length to fish height. This value is used only for visual
display of detected fish on the Live View screen. It has no bearing on the operation or accuracy
of the counter.

Sensors — Selecting “Adjust” on this item allows the thresholds and boosts on the Sensors page
to be adjusted.

Main Connector — This setting must match the physical installation of the sensor. Fish are

counted as positive if traveling from downstream to upstream and negative if traveling the
opposite direction. If installed wrong, counts will be negative and ratios will not be valid. See the
installation instructions. The choices are “Upstream” or “Downstream”, and refer to the relative
location of the main connector as installed. The default value is downstream and the demo data
in the unit matches a downstream installation.

Clock — Allows setting the onboard real-time clock. Use the up, down, right, and left arrow
buttons to navigate through and change the settings.
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Contrast — Use the up and down arrow buttons to adjust the contrast. Contrast is also adjustable
while viewing the Live Image screen by using the up and down arrow buttons, and during
startup by holding down any other button while powering up, and then using the up and down
arrow buttons.

Demo Mode — Starts and stops the demonstration program. This program reads stored data and
runs exactly as normal. It therefore adds to the current batch and throughput data. It must not
be used at any time during actual data collection.

Temp Scale — Allows choice of Celsius or Fahrenheit temperature scales.

Clear All Data- Allows the clearing of all batch and
throughput data. Resetting the batch does not clear the data.
The data remains in order to show throughput, which is
associated with calendar dates, not batches. The downside of
this is that large amounts of data can result in the system
taking longer to start up, perhaps several seconds after a
year’s worth of data. Clearing the data one time every 1 or 2
years is recommended.

Status— This screen shows various technical data only of
interest to the manufacturer.

Maintenance

Use only soap and water and a soft cloth on the sensor faces.
Glass cleaners and other harsh chemicals can cause the
polycarbonate cover to haze and become partially opaque. Also, use no abrasives.

Do not store in direct sunlight or heat for long periods of time. Do not expose the cable ends and locking
sleeves to long periods of direct sunlight, although the cables themselves are uv-resistant. High
temperatures such as a closed car in hot weather could ruin the underwater units.

The underwater connectors should be clean and lubricated with silicone or other dielectric grease prior
to connection. They are best stored connected or bagged, if stored in a dirty environment.
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