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PSC Millstone River Side-Channel Design 
 
Coho salmon introduced into the Millstone River in the early 1980’s, are currently unable to migrate past a set of falls 
in upper Bowen Park. These falls are located immediately above an existing series of fishways that were built by DFO 
and the Nanaimo Fish and Game Club in 1982.  (i.e. starting from the lower park at the estuary to approximately 2.5 
kms upstream)  
 
Coho studies on Millstone River were conducted between 1981 and 1998. The habitat above these obstructions was 
concluded to be highly productive for coho salmon. The coho are able to utilize over 10 kms of mainstem habitat and 
Brannen Lake and tributaries for spawning and rearing. (Figure 1) From 1981 to 1997, coho fry were transplanted into 
the upper Millstone River. The maximum production from these releases was 30,000 smolts. Six years ago, Nanaimo 
Hatchery began transplanting adult coho salmon from Nanaimo R. into the Millstone.  In 2003 and 2004, 500-1000 
adults returned to the River. Nanaimo hatchery now captures these returning fish and transports them above the falls. 
This report provides a design to construct a side-channel around the last series of falls in Bowen Park. (Photo 1) This 
will allow the coho to migrate into the upper watershed on their own.  The long-term goal is to develop a self-
sustaining coho run in the Millstone River.  This has the full support of the DFO and the Ministry of Environment. 

 
Figure #1-Watershed map identifying coho spawning areas 
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Photo #1-Deadman Falls (coho obstruction) 
 
A by-pass side-channel to facilitate coho migration above the impassable falls in Bowen Park has been designed by 
the Resource Restoration Division in DFO. The channel entrance begins at the concrete box located halfway up the 
existing fishway. The fishway entrance is the upper limit for salmon access into Millstone River and presents itself as 
the best option for attracting fish into a by-pass channel. Radio-tagged coho adults have been observed in the fishway 
entrance pool, sports fished at this location and confirmed using the fishway.   
 
The existing fishway is built in sandstone. In order to connect the side-channel, a trench approximately 3 meters wide 
and 2.5 meters below ground will be blasted and connected to the fishway. This channel will run inland for 30 m and 
rise to a depth of .4 meter below ground. The slope of this blasted channel will be a maximum of 7%. Large gravel 
and cobble will line the bottom of the channel to increase roughness and improve fish migration through this section. 
For human safety, the top of this channel will be caped with concrete creating a tunnel. This will be similar to the 
work done on the existing fishway. A trash rack will be installed at the top of the tunnel to prevent people from 
entering the fishway.  
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The channel continues inland through the forest, meander around existing conifers trees and cross the park road. In 

rder to reach this crossing the channel follows a circuitous route to maintain an average gradient of less than 3%.  
r 

at 

plan 

o
This ensures good fish access and provides opportunities to create spawning habitat for adults and rearing habitat fo
juvenile salmonids. The vertical profile of the channel will rise in steps, referred to as pool-riffle sequences. The 
riffles will be lined with cobble and gravel to increase roughness which provides easier migration for fish. (Appendix 
1 and 2) The cobble-gravel substrate will provide spawning habitat for the coho. The substrate also provides habit
for aquatic insects which is the primary food source for salmon. Pools up to 1 meter deep will be created between the 
riffles to provide resting areas for the adults and rearing habitat for the juvenile salmonids. The pools will also be 
loaded with large woody debris (i.e. root wades, conifer tree limbs, logs) to create cover for these different freshwater 
life stages. This channel will continue approximately 650 meters upstream before crossing the road again and 
connecting back to the river approximately 40 meters downstream of Lenhart Foot Bridge. The total length of the 
proposed channel is 860 meters and the wetted width of the main channel will average 2-2.5 meters. (Figure 2-
view of the channel route)  
 

 
Figure #2-plan view of the channel route 
 

round conditions and depth of overburden. Most of the channel sits on 
onglomerate or sandstone. Rock breakers were brought to the site on two occasions to determine rock type and 

ker 

annel will either have to be blasted or jack hammered .3-.45 meters into the rock or an 
pervious clay-like material will have to be imported and lined on top of the rock to create channel banks that will 

 

Track excavators were used to determine g
c
hardness. It was estimated that approximately 4-10 cu.m. of rock could be broken per hour by a 30 tonne rock brea
depending on the rock type.  
 
To provide water depth the ch
im
retain water. Rock at the channel intake and outlet will require blasting. The preliminary cost estimate to construct the
entire channel is $371,000.  (Table 1) 
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Table 1-Summary of Projected Construction Costs 
 
Channel Intake 
 
The channel intake will be located approximately 40 meters downstream of Lenhart footbridge. Three  12” dia. steel 
pipes, approximately 15 meters long, will provide a combined maximum operating discharge of 10 cfs ( .286 cms) 
into the channel. The intake will be mounted on the right-bank and will be grated with 2” dia. steel pipes spaced 6” 
apart. This will prevent debris from entering the channel, provide human safety and allow fish to pass. (Figure 3) At 
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aximum discharge, the pipe velocity is approx. 4.25 ft/sec. which still allows the coho adults to migrate through the 
pipes; and the course sand, the primary sediment source in this reach, will remain suspended until it reaches the 
settling pond.  

 

m

Figure 3-Intake Design 
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Settling Pond Flume 
 
A concrete settling pond approximately 1.8 meters wide and 6 meters long will start 55 meters downstream 
of the intake. (Figure 4) A side-vertical intake will be mounted at the top of the flume which will be used to 
divert water to the channel downstream when maintenance is required in the flume. During normal operation 
and flood conditions, a maximum self-regulated discharge of 10 cfs will flow into the channel downstream. 
Excess water will be diverted back to Millstone River over a spillway wall. Any sand collected in the settling 
pond flume can also be flushed back to the River via a 60 cm dia. valved pipe. (Figure 5) 

#5#5)  
 

Figure #4- Settling Basin Design 
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Figure#5- Settling Pond Flume 

 
Once completed a network of trails will be establish for the public. This work will be the responsibility of 
the Nanaimo Parks, Recreation and Culture Commission. A kiosk and interpretative signs will be 
constructed describing the project and provide information on salmon life history in the Park. It is 
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anticip view coho spawning in the channel; and that seniors and children 
under 16 will be able to fish coho salmon in the park. School District 68 and Malaspina College have also 
expressed interest in using this channel as an outdoor classroom for their science programs.  
 
DFO and the Nanaimo Fish and Game Club are seeking the Nanaimo Parks, Recreation and Culture 
Commission’s approve to hold a public open house this summer before finalizing the channel design and 
costs. This will be presented to the Commission this September for final approval. Construction is propsed in 
the summer of 2007. 
 
 Summary of Design Expenses: 

  

ated that the public will be able to 

Company Address City
Postal 
Code Activity Cost Date

Funding 
source

Graf 
Excavation 
Co. LTD. P.O. Box #5

Cassidy, 
B.C.

V0R 
1H0 Test Holes  $       800.00 Dec 05/05 PSC

Graf 
Excavation 
Co. LTD. P.O. Box #5

Cassidy, 
B.C.

V0R 
1H0 Test Holes  $    1,020.00 Dec 06/05 PSC

Rheal 
Finnegan 1056 Quadling

Coquitlam, 
B.C.

V3K 
2B2

Intake 
designs 
versions 1 to 
5  $    2,316.76 Oct 25 2005 PSC

Rheal 
Finnegan 1056 Quadling

Coquitlam, 
B.C.

V3K 
2B2

Preliminary 
drawings of 
channel 
profile and 
intake  $    3,988.22 Jan 25 2006 PSC

COPCAN 
Contracting 
Ltd

1920 Balsam 
Road Nan, B.C.

V9X 
1T5

Rock 
breaking to 
test hardness  $    2,741.63 Feb 28 2006

Nanaimo 
City Parks 
and 
Recreation

COPCAN 
Contracting 
Ltd

1920 Balsam 
Road Nan, B.C.

V9X 
1T5 Test Holes  $       506.25 Aug 4 2006 PSC

Rheal 
Finnegan 1056 Quadling

Coquitlam, 
B.C.

V3K 
2B2

fishway 
structure and 
channel 
designs  $    2,100.12 Mar 16 2006 DFO/PSC

DFO (in-
kind)

4166 Depature 
Bay Rd

Nanaimo, 
B.C.

survey, 
drafting, 
design, 
presentations 
etc  $  29,460.00 

Feb 05-Mar 
06 DFO in-kind

Total $  42,932.98 
PSC 
contribution $8,480  
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Appendix 1-Profile of Upper Channel 
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Appendix 2-Profile of Lower Channel 
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