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Approximately 3.5 kilometer upstream of the estuary, bank erosion on the right-bank of 
Homathko River washed out the mainline Forest Service Road (FSR) 7445, Branch 01 
and now threatens to avulse into Cumsack Slough, an unique groundwater-fed wetland 
and stream channel that provides 700 hectares of prime salmonid habitat. Bank armoring 
was conducted by International Forest Products Ltd. on a number of occasions however 
only the upper 300 meters of the outside bend has remained intact while the lower 700 
meters has eroded substantially in the last 5 years. ( photo. 1) From 1996 to 2005, over 
100 meters of bank has eroded on the lower bend. If this rate of erosion continues or if 
there is a repeat of an episodic event as in the late 1990’s, Homathko River could 
potentially avulse into Cumsack Slough in any given flood event. (photo. 2) 
 
 

 
Photo 1-Aerial of eroded Forest Service Road and Cumsack Slough in background 



 
Photo. 2- Aerial view of the rate of erosion of the eroding bend from 1948 to 2001 
 



Rick Senger, the DFO Habitat Technician, noted that erosion is greatest during moderate 
flood events. After further investigations at low discharge, a survey confirmed that the 
hydraulic drop over the length of the eroded bend was 40 centimeters and that most of the 
drop was concentrated approximately 150 m downstream of the existing riprap armoring. 
At this location, the stream bed slopes towards the outside bend where erosion is greatest 
and the crest of the sloping river bed angles towards the outside bend. Under these 
physical/hydraulic conditions, river discharge flows over the angled and sloped river bed 
and is directed into the outside bend during moderate flood events. (photo. 3 and 4 ) 
 

 
Photo 3 – Direction of flow during moderate flood events 
 



 
Photo 4 – Direction of flow during moderate flood events 
 
Staff from DFO, Resource Restoration Division, developed a plan to re-direct the thalwag 
of the river away from the outside bend. Three key structures were designed as follows: 
 
A by-pass channel approximately 270 meters long, 30 meters wide  and 1.1 meters deep 
would be constructed to divert river discharge away from the outside bend. 
 
A rock deflection groyne approximately 40 meters long and 2 meters high would be 
constructed at the lower end of the existing rip rap protection that is still stable. The 
groyne would slope up to the top of the bank. The purpose of the groyne is to deflect 
water away from the bank and into the by pass channel. 
 
A rock riffle approximately 60 meters long, 15 meters wide and 2 meters high is to be 
constructed at the tail-out of the outside bend above the confluence of the constructed 
diversion channel. The purpose of the riffle is to reduce the drop over the length of the 
eroding bend and force more water down the by-pass channel. (photo 5) 
 



 
 
Photo 5- overview design (groyne deflector, by-pass channel and Newbury riffle) 
 
 
Together, the three features are expected to divert the thalwag away from the lower half 
of the outside bend. The lower Newbury rock riffle is designed to backwater the outside 
bend and shifted flow to the by-pass channel. The rock deflection groyne is also designed 
to re-directs the river discharge into the by-pass channel. And the by-pass channel, is 
expected to widening as river discharge increases and approaches peak spring-summer 
freshet. 
 
Construction  Overview 
 
On April 2nd under the direction of DFO, Bjornson Holdings Ltd. acting as the prime 
contractor and Gordon Lawrence, the supervisor,  proceeded to access the work site 
referred to ask Homathko 3.5 mile.  The objective of the project was to prevent further 
erosion of the existing river bank (to protect the Cumsack Slough). 
 
Channel Excavation
 
On April 2nd the first phase of the project started with excavation of the by-pass channel 
thru a large gravel bar to redirect the river eastward.  Access to the site was via Terminal 
Forests Mainline at 6.5 kilometer, then 240meters along an existing logging road to a dry 



side channel and finally overland 300 meters through a poplar plantation and down 
stream along the Homathko river bank to the gravel bar. 
 
An EX 400 and D8K were utilized to excavate a gravel channel (30 meters wide x 270 
meters long x approximately 1.1 meters in depth).  The channel was completed on April 
6th and the main stem was redirected thru the new channel.  
 
Causeway/Groyne 
 
On April 16th Bjornson’s crew commenced construction of a rock causeway/groyne to 
access the existing gravel bar.  The objective of this phase of the project was to divert all 
the river water into the newly excavated channel and access the gravel bar to install a 
Newbury Riffle adjacent to the downstream end of the new channel. 
 
The contractor use 3 - 6 x 6 Terex haul units to delivery quarry rock from the 6-mile rock 
quarry. An EX 400 placed the rock at the river site and a 300 series Komatsu loaded rock 
at the quarry. 
 
The rock groyne /causeway is (110 meters long x 2 meters in depth, with a 6 meter 
running surface and a 10 meter wide base).  The groin portion of the causeway is 40 
meters in length with an additional 2 meters in height.  The causeway was constructed in 
5 working days with the remaining groyne taking an additional 2 days. (photo 6) 
 

 
 
 



Newbury Weir 
 
On the afternoon of April 20th Bjornson’s crew commenced placing rock at the Newbury 
riffle. This structure is 60 meters in length approximately 2 meters in depth and 15 meters 
at the base.  It took approximately 120 loads of rip rap to cross the river and build the 
Newbury riffle.  The upstream slope is approximately 2 to 1 and the downstream slope is 
approximately 5 to 1.  In profile the rock is slightly above the water at the shore and 0.4 
meters below the water in midstream.  (photo 7) 

 
Photo 7- Newbury Riffle design (not to scale) 
 
 
The standard design Newbury riffle design is built with a 4:1 upstream and 20:1 
downstream slope. However, the rock volume required would have exceeded the 
available budget. The overall drop over the riffle was only .4 meters and this decreased at 
higher discharges. Therefore, it was anticipated that the constructed riffle would be stable 
for at least one season. (photo 8) 
 



 
 
Rock Quarry – Mile 6 
 
 A tank drill and helper provided the rock production using a 6 x 6 foot pattern with a 12 
foot hole depth and using stick powder to blast native granite into armour.  The nominal 
size range of the armor used on this project is 300mm to 1500mm. 
 
Due to poor access and limited development most shots were 24 to 28 holes per shot.  
The drilling was done horizontally instead of vertical (down holes) due to limited or no 
access from on top of the quarry.  
 
 
 
 
 
Post-Construction Inspection 
 
On June 29 2006, the site was inspected when the Homathko River was at discharge of 
600cms. The deflection groyne was clearly directing most of the discharge through the 
by-pass channel. Flow along the outside bend was minimal. There were clear signs of 
back eddying and wood debris accumulation in the outside bend. No new bank erosion 
was evident.  (photo 9) 



 
 
Photo 9- June 29, 2006 site inspection. Most of the discharge is directed through the 
bypass channel by the deflection groyne. 
 
Project Assessment Post-Freshet 
 
Spring freshet started late May 06 and was finished by late-September 06. The project 
experienced a peak discharge of 1200 cms on July 24, 06. (Figure 1. Homathko River 
Discharge (CMS) - Jan 06 to Dec 06)After the completion of the snow melt, the site was 
inspected October 17th 2006 at a discharge of 100cms to determine the overall 
performance of the structures, changes to the river bed profile and the amount of bank 
erosion that occurred. The by-pass channel increased in width by more than double the 
original channel excavation completed in April 06; the deflection groyne was intact and 
no damage was observed; and the Newbury riffle was also intact with no visible damage. 
There was minimal hydraulic drop over the riffle and therefore a low risk of failure. 
9Photo 10-   Aerial of Project Oct 17th 06 ) Deposition of silt and sand is evident along 
the base of the outside bend. (Photo 11- river bank after freshet with signs of natural re-
vegetation) And no new bank erosion was observed at the site since the last observations 
in April 06. It appears that the deflection groyne has directed the peak flows into the new 
channel and that the Newbury riffle has backwatered the channel along the outside bend 
creating a deposition area that will eventually fill-in and create an elevated sand bar. It is 
anticipated that this area will  re-vegetate and provide additional bank protection.  
 



To provide added protection and conform to the original design specifications, DFO staff 
recommended that addition rock be added to the deflection groyne and Newbury riffle.  
(Figure 2.–Additional Rock work added on Mar 07 ) 
 

 
Photo 10-   Aerial of Project Oct 17th 06  
 



 
Photo 11- river bank after freshet with signs of natural re-vegetation  
 

 
Figure 1. Homathko River Discharge (CMS) - Jan 06 to Dec 06 
 
 
 



 
Figure 2.–Additional Rock work added on Mar 07  
 
 
 
 
 
Project costs 

Item Description Units Qty's  Rate   Sub-totals  Totals 

       
1 Mob – Demob ls 1  $17,525.00  $      17,525.00   
       

2 Channel excavation cu m 8,910  $        1.97  $      17,595.00   
       

3 Rip rap production  loose cu m 3,340  $      12.46  $      41,599.71   
       

4 
Load, haul and 
place rock in 
causeway/groin 

cu m 2,140  $      20.92  $      44,760.60   

5 
Load, haul and 
place rock in 
newbury weir 

cu m 1,200  $      20.92  $      25,099.40  



6 

Rip rap production 
Mar 07 and delivery 
for additional 
rocking on 
deflection groyne 
and Newbury riffle 

cu m 750 $40 $30,000  
 

      $146,580 
      GST  $  10,261

     

 Grand total for 
Homathko 3.5 

mile project  
$ 186,840.71 

 
 
 
 
 
 
 
Summary of Contributors 
 
Contributors Amount 
  
Scott Paper $25,000
DFO $3,000
Ducks Unlimited $20,000
Pacific Salmon Foundation $20,000
Marine Harvest $5,000
EWOS Canada $5,000
MH Feed Supplier $5,000
Coast Mountain Industries $6,000
Interfor $91,200
Quadra Area J $500
BCCF $6,648
  
  
Total $186,840
  

 
 


