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1.0  Project Backgrounder 

In 2007, the GFA were successful in acquiring funding from the MOF, MOE, GHC and 
DFO to complete Phase I construction of a permanent smolt fence.  Phase I consisted of 
establishing a concrete sill in the Kitwanga River from which aluminum transoms could 
be erected to support fence panels for smolt enumeration.  The cement sill was 
successfully constructed and installed in March and April of 2007, at a cost of $100,000. 
 
In early March 2007 the proposed smolt fence area was cleared of large woody debris and 
the sill location was surveyed and staked out for excavation (Photograph 1).  Prior to any 
excavator movement in the control area, stop nets were placed upstream and downstream 
of the work area to prevent fish from migrating into the worksite.  Fish inside the control 
area were removed with Gee-traps and an electrofisher.   
 

 
Photograph 1. View looking from left bank to right bank of proposed smolt fence sill  
      location and laying out survey pins.  
 
A large oval gravel berm was constructed on the right side of the river that contained the 
proposed sill area and extended approximately half way into the middle of the river.  The 
berm was made so that two 4” trash pump intakes could be placed in a sump hole and the 
water inside the berm could be drawn down so that the area was relatively dry for ease of 
working.  The water that was pumped from the containment area was transported by two 
4” hoses to a large settling pond on the left bank shore approximately 100m from the 
work site (Photograph 2).  The settling pond allowed the silt from the pumped water to 
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settle out before the cleaned water percolated back through the gravels and into the 
stream.   
 

 
Photograph 2. Large settling pond for silty water. 
 
In the bermed area two parallel rows of steel pilings were driven vertically into the gravel 
with an excavator (Photograph 3).  The rows of steel pilings were driven in on a 46o angle 
to the river current angling downstream.  Once the pilings were driven into the substrate a 
4” steel angle support was welded to the top of the pilings to create a level surface for the 
cement apron slabs (Photograph 4).  Four 4’ X 10’ cement tanks were added to the right 
hand side of the river and backfilled with gravel, which acted as a fence abutment.   
 
The next step was to backfill inside of the steel piling area with gravel up to levelling 
angles.  Upstream and downstream of the pilings, <0.5m diameter riprap was added to 
prevent under scouring of the fence structure.  Six cement aprons were placed on top of 
levelling angles and butted together from side to side to form a cement sill (Photograph 
5).  Each of the cement aprons were attached to the levelling angles with four welded 
rebar pins and cemented around each hole so that they did not move over time.  The 
individual cement aprons were 4.0m wide and 2.46m long.  The steel pilings and steel 
angle were levelled with a surveyors transit so the water level would be uniform across 
the entire length of the cement sill.   
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Photograph 3. Excavator driving steel pilings for cement sill support. 
 

 
Photograph 4.  Right bank side pilings placed and steel angle support welded to pilings. 
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Photograph 5.  Right bank side cement abutment and cement aprons located in place. 
 
Once the right side of the smolt fence was completed the GFA crews cleaned up all of the 
pumps, tools, etc. and moved to the left bank shore.  The bermed area was slowly 
backfilled with water until the water levels inside and outside of the berm were the same.  
The excavator then slowly dismantled the berm to create the least amount of disturbance.  
A new berm was built on the left hand side of the river, which contained the area from the 
existing cement aprons to the left bank side.  The same construction process that was 
completed on the right hand side of the river was now completed on the left hand side of 
the river.  Once again the water in the bermed area was pumped out so that construction 
could continue.   
 
The remaining steel pilings were driven from the middle of the river and continued to the 
left bank.  A welder attached the levelling angles to the steel pilings (Photograph 6).  
Four cement tanks were added to the left bank and filled with gravel to finish the 
abutment.  The remaining five cement aprons were added on top of the levelling angles 
and pinned in place to complete the cement sill that spanned the entire width of the river.  
Once again the tools and pumps were removed from the construction area and the bermed 
area was allowed to slowly backfill with water.  An excavator slowly removed the berm 
to create the least disturbance.   
 
The construction area was restored to its original state and the left and right riverbanks 
upstream and downstream of the cement abutments were lined with approximately 15m 
of riprap material to prevent scouring during the smolt fence operation (Photograph 7).  
Lastly the settling pond was monitored until all of the water had percolated into the 
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gravels then the hole was backfilled and returned to its original state.  Detailed 
construction drawings for Phase I of the permanent smolt fence can be seen in 
Appendix A. 

 Photograph 6.  Left bank side steel pilings placed and welder attaching steel angle  
      support. 

 
Photograph 7.  View from left bank looking towards right bank smolt fence showing  
      cement sill with backfill and rip-rap. 
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2.0   Introduction 
 
Since 1999, the Gitanyow Fisheries Authority (GFA) has been studying the limiting 
factors affecting sockeye salmon production in the Kitwanga Watershed.  One of the key 
factors in determining the relative health and abundance of the Kitwanga sockeye stock is 
to enumerate the yearly emigration of sockeye smolts.  Over the last seven years, GFA in 
conjunction with DFO stock assessment biologists, have experimented with several 
different smolt fence designs in an effort to accurately enumerate Kitwanga sockeye 
smolt production.  For the most part, the smolt fence designs that were tested were 
determined unusable on the Kitwanga River because they were often rendered inoperable 
during high water when most of the smolts move out of the lake and migrate downstream.  
In an effort to increase the accuracy of the yearly smolt estimates the GFA with the help 
of DFO engineers designed a permanent smolt fence that would be constructed from 
concrete and aluminum at the outlet of Gitanyow Lake.  

 
In 2007, the GFA were successful in acquiring funding from the MOF, MOE, GHC and 
DFO to complete Phase I construction of a permanent smolt fence.  In 2008, the GFA 
acquired funding from the PSC, MOF, GHC and DFO to initiate Phase II of the Kitwanga 
Smolt Fence, which included the fabrication and construction of the aluminum fence 
components to make the permanent smolt fence operational.  The smolt fence is a vital 
component in the rebuilding of the Kitwanga sockeye stocks.  Reliable estimates of the 
number of fry and smolts leaving Gitanyow Lake each year will help measure the 
effectiveness of pilot programs such as fry out planting into Gitanyow Lake and sockeye 
lakeshore spawning ground restoration works presently being performed in Gitanyow 
Lake.  The smolt fence will not only play a critical role of assessing wild sockeye salmon 
production in Gitanyow Lake but also the production of enhanced sockeye smolts.   
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3.0 Study Area 
 
The 2008 smolt fence completion project was located on the Kitwanga River 
approximately 600m downstream from the outlet of Gitanyow Lake (UTM’s 9U 
557014E; 6131839N, Figure 1).   

 

North 
Gitanyow Lake Outlet 

Highway 37N 

2008 Smolt Fence 
Site 

Figure 1: Aerial view of the 2008 Kitwanga River smolt fence project showing  
reference to Gitanyow Lake outlet and Highway 37N (Image supplied from 
www.googleearth.com). 
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4.0   Methods 
 
The design of the aluminum smolt fence consisted of the construction of an aluminum 
weir that would divert emigrating smolts into one of three trap boxes where they could be 
easily enumerated, sampled and released.  The aluminum weir and smolt trap boxes were 
attached to the preformed concrete aprons that were placed in the riverbed during Phase I 
of the smolt fence completion project.  The aluminum weir was constructed of 
prefabricated smolt panels, trap boxes and transoms that could be easily setup and taken 
down for the yearly sockeye smolt migration. 

The first step for the 2008 smolt fence completion project was to fabricate 23-aluminum 
transoms that would support the smolt screens.  The aluminum transoms were constructed 
out of 4” X 2” aluminum tubing and measured approximately 4m long and 1.5m high 
(Appendix A).  A 120” aluminum “T” was welded to the front of each transom, which 
supported the smolt screens.  A 20” horizontal support was also welded to the top of each 
transom that supported a wooden walkway, which spanned the entire length of the smolt 
fence.  Each of the 23 transoms was secured to the concrete sill with 2 steel pins and 
wedges (Photograph 8). 

 
Photograph 8.  Aluminum transoms secured to cement sill. 
 
A total of 18-smolt screens were used to complete the weir.  The smolt screens had a 4’ 
wide and 10’ long frame which formed a parallelogram shape (Photograph 9).  Each 
smolt screen frame was made from 1” X 2” aluminum tubing and 3/16” aluminum 
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perforated plate was riveted to the top of the frame (Photograph 10).  One of the smolt 
frames had 2’ X 2’ hinged door that allowed steelhead to migrate through the fence 
during the daytime hours (Photograph 11). 

 
Photograph 9.  Base of aluminum smolt screens. 
 

 
Photograph 10.  Finished aluminum smolt screen with perforated plate attached. 
 __________________________________________________________________________________                                          
Gitanyow Fisheries Authority   

9



Kitwanga River Smolt Fence Completion Project - 2008  
 

 
Photograph 11.  Smolt screen with steelhead access door. 
 
All of the 23-aluminum transoms were first secured to the cement sill with pins in an 
upright position.  Then the 18-smolt screens were placed on top of the transoms.  A 22” 
high smolt screen was placed vertically on top of the large panels in case of high water 
events (Photograph 12).  Three 5’ openings were left along the smolt fence in between 
the smolt screens to allow for the attachment of trap boxes to capture the smolts.  Stop 
logs (3” X 6”) were placed behind the smolt screens to back water upstream of the fence 
to the correct operating level.  The trap boxes were designed with a declined dewatering 
screen that funnels the smolts into a small holding box were they remain trapped 
(Photograph 13).  At each of three smolt trapping locations a 6” rigid hose connected the 
smolt trap to a large covered 4’ X 8’ holding box where smolts could swim in to rest until 
they can be enumerated (Photographs 14,15).  The dewatering screens had been tested by 
the GFA in 2006 and have proven to be very effective at capturing sockeye smolts.  A 
temporary wooden walkway and aluminum railings were secured to the top of the 
transoms to allow workers to access the smolt traps and clean the fence effectively 
(Photograph 16).  The aluminum weir and smolt trap boxes are designed to be taken out 
of the river after the smolt migration so the only portion remaining in the river is the 
concrete sill thereby allowing fish to migrate past the survey site at all other times of the 
year.  Two 20’ X 8’ steel storage containers were placed on cement blocks on the left 
bank of the river and used to safely store the aluminum weir and smolt traps when they 
were pulled from the river.  Roof trusses were secured on top of the containers and a 
small sampling building was built in between for sampling catches (Photograph 17).  
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Vertical smolt screen 

Smolt Screens 
Transoms 

Photograph 12.  Smolt fence showing transoms, smolt screen and vertical smolt screen. 
 

 
Photograph 13.  Smolt trap box showing dewatering screen. 

 __________________________________________________________________________________                                          
Gitanyow Fisheries Authority   

11



Kitwanga River Smolt Fence Completion Project - 2008  
 

 

Smolt trap outlet to 
large holding box 

Photograph 14.  Smolt trap box showing small holding box and exit to large holding  
box. 

 
Photograph 15.  Smolt trap connected to large holding box with 6” hose. 
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Sampling station 

Walkway and railings

 Large holding boxes 

Photograph 16.  Com
and 

Photograph 17.  Smo
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Smolt traps 

pleted smolt fence showing smolt traps, holding boxes, walkway  
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5.0   Results and Discussion 
 
On March 10th, 2008 the access road to the smolt fence site was ploughed so a transport 
truck and trailer could pull the steel storage containers to site.  The following day an 
excavator unloaded the steel containers at the smolt site and placed eight large cement 
blocks into the ground at all four corners of each steel building.  The two steel containers 
were lowered on top of the cement blocks leaving a 10’ opening between the two 
buildings.  Roof trusses were secured on top of the two containers and a small sampling 
building was constructed in between for sampling the daily smolt catches.  On March 
13th, 2008, initial test measurements were taken from the cement sill to construct the 
aluminum transoms.  Over the next week several experimental aluminum transoms and 
smolt screens were constructed to be tested at the smolt site.  A few minor adjustments 
were made to the transoms and smolt panels once they were tested in the river.  
Fabrication of the 23- transoms, 18-smolt screens and vertical smolt screens was started 
on April 1st and was complete by April 20th, 2008.  Installation of the smolt weir started 
on April 21st, 2008 when the transoms and smolt screens were first installed.  Stop logs 
were cut to length and stacked in the groves at the back of each transom.  A temporary 
wooden walkway and aluminum railings were secured to the top of the transoms to allow 
workers to access the smolt traps.  The three-smolt traps were installed on several stop 
logs in the three openings and height adjusting cables were attached.  Six-inch hoses were 
connected from each smolt trap to the large holding boxes that were placed downstream 
in deeper pools.  Vertical smolt screens were fastened to the smolt fence and the smolt 
fence was completed and ready to enumerate downstream migrating smolts by April 27th, 
2008 (Photograph 18).  GFA seasonal field staff were used to install all of the permanent 
smolt fence components.  

 
Photograph 18.  View of installed fence ready for smolt enumeration. 
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6.0   Conclusions / Recommendations 
 
The Kitwanga River smolt fence completion project was completed on time and within 
the allowable budget.  The aluminum smolt fence fabrication was started on March 10th, 
2008 and was completely installed by April 27th, 2008, which was prior to any sockeye 
smolts leaving Gitanyow Lake.  The smolt fence was successful in sampling the entire 
smolt emigration in the spring of 2008 without being hampered by spring floods.  Overall 
the smolt fence performed very well in its first year of operation and only some minor 
modifications will be required for the smolt fence to operate more smoothly in 2009. 
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