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1.0

Introduction

The Kitwanga River is biologically rich, supporting populations of all six species of
Pacific salmon. It is a tributary of the Skeena River and produces a significant portion of
the overall Skeena salmon that return on a yearly basis.
Kitwanga River sockeye are of significant importance because they are genetically
unique and Gitanyow Lake, in the Kitwanga watershed, is one of the ten largest sockeye
producing lakes in the Skeena Watershed. Kitwanga sockeye are also considered a
conservation unit as defined in Canada’s Wild Salmon Policy. Historically, Kitwanga
sockeye numbered in the 10’s of thousands, and were commercially fished at the coast
and in river by the Gitanyow People for sustenance purposes. However, due to drastic
declines in abundance, Kitwanga sockeye are no longer directly fished commercially or
harvested for Food, Social and Ceremonial purposes.
Through studies conducted by the Gitanyow Fisheries Authority (GFA) and Fisheries and
Ocean Canada (DFO) it has been determined that Kitwanga sockeye declines were
mostly caused by excessively high exploitation of the stock in the Area 3 / 4 mixed stock
fishery at the coast. Fishery reconstructions have shown that average exploitation rates in
the order of 60% were the norm for much of the 20th Century which reduced the stock to
only a few hundred spawners in most years.
In the last decade, Kitwanga sockeye recovery efforts (reduced exploitation rates,
spawning habitat improvements and hatchery programs) have been successful in helping
rebuild the stock to an average of several thousand spawners per year, but much more
rebuilding is required to fully recover the stock. One of the highest rebuilding priorities
includes the collection of accurate Kitwanga sockeye escapement data on a yearly basis.
With accurate adult escapement information, biologists and managers are able to
implement stock rebuilding / management initiatives, monitor the benefits of rebuilding
projects and help ensure the stock persists for future generations. To date millions of
dollars have been invested to protect, rebuild and monitor Kitwanga sockeye, and the
operation of the KSEF is a crucial part of these recovery efforts.
The enumeration of Kitwanga sockeye has been ongoing since 2000, first through the
operation of a temporary fence in the upper part of the watershed, and then in 2003,
through the operation of the Kitwanga River Salmon Enumeration Facility (KSEF)
located near the mouth of the Kitwanga River.
GFA also believes that it is important to continue to monitor the returns of other salmon
populations to the Kitwanga River to ensure that they are not over exploited in the
various fisheries, and to help monitor the health of Skeena salmon as a whole. Since
2009, the GFA have implemented a coded wire tagging (CWT) program on the Kitwanga
River to assess survival and harvest rates on coho. Often the stationary fence panels at the
KSEF become breached during the fall freshet which coincides with peak of the coho
migration and therefore we can’t collect sufficient tag recoveries to estimate exploitation
rates.
A common problem experienced at the KSEF in the fall is the water levels often increase
very rapidly and remains high from fall rains. The increased water levels cause log and
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leaf debris to float downstream and become lodged on the aluminum fence panels. The
stationary fence panels have to be manually cleaned and often fence crews can’t clean
them fast enough causing the fence to become submerged and salmon counts
compromised. In 2012, to address this problem the GFA tested Phase I of a new rotating
panel design on a portion of the KSEF to ensure that all fish are counted into the late fall.
The rotating panel design that was tested during the regular fence operations was selfcleaning and worked very well.
Therefore, in order to address these breaching issues at the KSEF the GFA acquired
financial assistance from the Pacific Salmon Commission (PSC) in 2014/2015 to continue
to Phase II of the new rotating panel design and construct a fully functioning fence that
will be used during the 2015 salmon season.
The new rotating panel design is expected to provide a much safer platform for the staff
working at the facility, allowing them to efficiently remove debris buildup during the fall
floods and is expected to last for the life of the KSEF.

2.0

Methods

In 2013, GFA engaged professional engineer (Don Hjorth, Graywolf Resources Inc.) and
plans for Stage II of the new rotating panel design were developed. Based on the success
of the test panels that were installed in 2012 / 2013 the new design consisted of a series of
9 aluminum transoms that support 21 aluminum rotating panels. Nine steel base plates
were also bolted to the existing cement crump weir to support the aluminum transoms
that spanned the entire width of the river. The steel base plates were fastened with Hilti
bolts at 2m intervals across the width of the river and parallel to the rivers flow. Two
rotating fence panels were also placed in between each transom. There are a total of 21
rotating panels required to cover the entire river and block fish passage. An aluminum
walkway was installed on top of the transoms which allow the workers to access each
rotating panel from above and rotate the panel to clear off the debris that has been held up
by the fence. Two rows of 12” X 12” X 72” HDPE floats will be placed along the back of
the entire fence to prevent salmon from jumping on the fence prior to swimming through
the counting chutes. The rotating panels and transoms are designed to be taken out after
the adult salmon migration so that the only portion remaining in the river is the concrete
slabs thereby allowing fish to migrate past the survey site at all other times of the year.
The fabrication of the new aluminum rotating panels, transoms, walkways and steel base
plates started in May, 2014 and continued until April 2015. Final installation of the new
steel base plates was completed in early March, 2015 and a test section of the completed
rotating fence design with walkways and rotating panels was tested on April 10th, 2015.
The first step of the KSEF upgrade project started with the fabrication of the steel base
plates. The base plates were 72” long and made from ¼” – 4” X 4” steel square tubing
and were made to fit over the existing crump weir that was installed in the river in 2003
during the initial KSEF construction (Photograph 1). The steel base plates were welded
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with several steel uprights and mounting plates so that the base plate could be installed in
the river level with the water surface. The mounting plates had seven ¾” holes drilled
completely through the ½” steel plate so that 5/8” x 6” Hilti bolts could be used to secure
the baseplates to the cement crump weir. Each base plate also had three ¾” bolts with
steel washers welded to the top of each base plate so that the aluminum transoms could
be slid over and secured to the base plate (Photograph 2.)

Photograph #1: Steel base plate on cement crump weir.

Photograph #2: Steel base plate with ¾” bolt attachment.
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The next step of the fabrication process started by constructing the aluminum transoms
that would be secured to the steel base plates. The transom bases were 72” long and made
from ¼” – 4” X 4” aluminum square tubing (Photograph 3). Each transom base plate had
three keyway holes cut into the bottom of the tubing material so they would slide over the
¾” bolt attachments and remain secured on the steel baseplate (Photographs 4&5.) The
transoms were designed so that a walkway could be secured along the top of all the
transoms and two rotating fence panels could be fastened in between each transom
section (Photograph 6).

Photograph #3: Steel base plate with aluminum transom base.
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Photograph #4: Aluminum transom base attachment holes.

Photograph #5: Key-hole attachment for aluminum transom to steel base plate.
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Photograph #6: Aluminum transoms secured to steel base plates.
The final stage of the fabrication process was to construct 21 rotating panels. Each
rotating panel is made from 3/4” Schedule 40 aluminum bars that are welded to ¼” – 4”
X 4” aluminum square tubing at each end (Photograph 7). The panel spacing between
each aluminum bar was 1” to block adult salmon from swimming through the panels. The
rotating panels are 40” wide and 72” tall. Each aluminum fence panel rotates on a 2”
trailer ball that are permanently secured in the river onto a continuous steel base plate. A
lower nylon bushing was fastened to the base of each rotating panel and the bushing was
machined to fit a 2” steel trailer ball (Photographs 8&9). At the top of each rotating panel
a steel bracket was welded with an upright 1 ½” steel shaft and a nylon bearing that could
be fastened to a cross brace between each transom. Each steel bracket had a 1 ¼” Hex
head bolt machined into the top of the bracket to aid in turning each panel to remove litter
and leaf debris from the fence panel (Photograph 10).
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Photograph #7: Lower nylon bearing and rotating panel.

Photograph #8 Lower nylon bearing bolted into rotating panel.
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Photograph #9: Nylon bearing and trailer ball pivot point.

Photograph #10: Upper rotating panel turning bracket with nylon bearing.
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2.1

Installation Process

Once the fabrication process was completed the next stage was to install the welded steel
base plates in the river at the KSEF (Photograph 11). The cement crump weir was first
cleaned of gravel by GFA technicians so the base plates could be fastened tightly
(Photograph 12). The baseplates were then aligned along the crump weir with a 2m
spacing. A 5/8” X 36” cement drill bit was used with a hammer drill to drill through the
steel base plates and into the concrete. A Hilti bolt was then hammered into the bottom of
each hole and tightened with a ratchet (Photograph 13).
Once all of the base plates were fastened a section of the new rotating fence was tested.
Two aluminum transoms were attached to the base plates and two cross braces were
attached to support the aluminum transoms. Two rotating panels were placed on the 2”
trailer balls at the base and bolted to the cross braces at the top (Photograph 14). Lastly a
section of aluminum bar grating walkway with hand railing support was attached to the
two transoms to complete the test section. (Photograph 15). Only one section of the new
fence was tested because all of the panels needed to be removed before the spring flood.
The entire fence will be reinstalled in July 2015 to enumerate adult salmon.

Photograph #11: Steel base plates before installation.
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Photograph #12: Cleaning crump weir before baseplate installation.

Photograph #13: Drilling and installing Hilti bolts to secure baseplates.
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Photograph #14: Aluminum transoms and rotating panel setup (side view).

Photograph #15: Aluminum transoms and rotating panel setup (front view).
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3.0

Results and Discussion

The upgrades to the KSEF started in early May 2014 and it was expected to take three
months to complete. This project was estimated to be completed prior to the first week of
July 2014 so that the new rotating fence panels could be installed and counting operations
at the KSEF would not be affected and accurate adult salmon enumeration could
commence. But changes to the overall rotating fence design and the extra time to get
some materials put this project a month behind schedule. Therefore, the GFA decided to
continue with the original fence design for the 2014 salmon enumeration season so that
counts of adult salmon returning to the Kitwanga watershed would not be compromised.
A timeline extension was requested and approval was granted from the PSC Northern
Fund Committee so that the GFA could continue working on this project over the winter
months until the end of April 2015. The KSEF Upgrade project is now completed and
falls within the allowable budget guidelines. The new fence design will be used during
the 2015 salmon enumeration season.
The major benefits of this project will be to the GFA staff that operates the KSEF on a
regular basis. The staff will have an easier time cleaning and maintaining the fence panels
during high water events. This in turn will make the operations of the KSEF safer so that
the GFA can continue the accurate determination of salmon returning to the Kitwanga
watershed. The benefits of the KSEF upgrades project are expected to last for the entire
operation of the counting facility. These upgrades are expected to give the GFA the ability
to run the fence into the late fall allowing for a complete escapement of all salmon species.
The information will be used to not only monitor the long-term health of Kitwanga sockeye
salmon stocks but also to monitor other salmon escapement to the Kitwanga River to
ensure that they are not over exploited in the various fisheries located downstream of the
river.
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