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Overview 
 
The District of North Cowichan (DNC) has licensed storage at Crofton Lake (Figure 1) that is no 
longer required for domestic consumption (replaced by Cowichan River water via Catalyst’s 
pipeline).  Fisheries and Oceans Canada (DFO) and BC Conservation Foundation (BCCF) are 
working with DNC to optimize release of the unneeded storage to Richards Creek during the 
summer base flow period for additional fish production.  Crofton Lake and Richards Creek are 
tributary to Somenos Creek, an important and productive sub-basin of the lower Cowichan 
River.  To date, DNC has voluntarily released a small amount of water (estimated at 50 gal/min) 
through the summer to keep upper Richards Creek wetted. 
 
Based roughly on stream channel size/configuration and the amount of storage likely available 
for release, DFO set a preliminary base flow target of 400 gal/min for Richards Creek at 
Innisvale Farm (end of Rice Road).  To estimate benefits to fish that may arise from 
supplying the target flow for the summer rearing period, habitat transect sites were 
established in the vicinity of Innisvale Farm and monitored at base and target flows 
between September 2007 and May 2008.  Extending from the anadromous(?) falls to the 
Richards Trail crossing, this 1.4 km target reach is characterised by natural channel morphology 
with largely intact riparian values (mature coniferous forest) and, with adequate stream flow, 
offers good to excellent rearing habitat.  Stream gradient is typically between 0.5 and 2%.  
Downstream of this reach, gradient is less than 0.2% and agricultural impacts on habitat are 
high (channelization, reduced cover etc.). 
 

 
Figure 1. Map showing Crofton Lake and upper Richards Creek project area. 
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Methods 
 
Two types of stream flow measurements were made, both using a Swoffer velocity meter 
(model 3000): 

1. Following provincial RIC standards, discharge was measured each sampling day at the 
same site (“Discharge Site”), near an old weir located ~50m upstream of the Innisvale 
Farm bridge.  The goal was to obtain an accurate discharge measurement. Stream 
height was recorded using a staff gauge installed at the weir. 

2. Hydraulic suitability measurements were made at five Habitat Transect Sites (Table 1) 
and compared against modelled curves developed for BC Hydro’s Water Use Planning 
process.  The goal was to document how suitable the mesohabitats were for rearing 
coho, cutthroat and steelhead juvenile at base (50 gal/min) and target (400 gal/min) 
flows.  Habitat Transect Sites were selected by DFO and BCCF fisheries staff to be 
representative of the habitat in the target reach most likely to benefit from potential flow 
improvements.  Sites were flagged, marked with rebar on each stream bank, 
photographed and measured. 

 
Table 1.  Richards Creek transect sites for flow vs. habitat analysis. 

Site Location (distance 
downstream of 
Innisvale bridge; m) 

Habitat Type, Description 

1 65 Glide with gravel/cobble/fines, partial bedrock (clay) control, 
undercut LB, good overstream cover.  DFO bank markers on 
each side. Moderate channel confinement. 

2 75 Riffle with gravel/cobble substrate, DFO bank markers on 
each side. Moderate channel confinement & overstream cover. 

3 240 Riffle with cobble/gravel, some boulders.  Good channel 
confinement, some overstream cover. 

4 260 Glide with gravel/fines substrate, some boulders.  Moderate 
channel confinement, low overstream cover. 

5 300 Riffle with boulder/cobble substrate.  Good channel 
confinement, some overstream cover.  

 
 
Activities 
 
September 7, 2007 

• Base flow (status quo) were measured at the “discharge site”. 

• Habitat Transects were established, photographed and measured (wetted width, habitat 
suitability). 

 
September 17, 2007 

• DNC staff removed meter on Crofton Lake discharge to Richards Creek to enable 
maximum release through existing infrastructure. 

 
September 18, 2007 

• Pre and post flow measurements made in upper Richards Creek (20 m downstream of 
Crofton outfall) during “typical” release and during “valve-wide-open” release. 

 



September 20, 2007 

• “Valve-wide-open flow measured at the Innisvale “discharge site”. 

• Habitat Transects re-photographed and re-measured (wetted width, habitat suitability). 
 
November 15, 2007 

• Discharge measured at the “discharge site”. 
 
January 2, 2008 

• Discharge measured at the “discharge site”. 
 
February 28, 2008 

• Discharge measured at the “discharge site”. 
 
May 9, 2008 

• Discharge measured at the “discharge site”. 

• All Habitat Transect Sites re-photographed and wetted widths re-measured. 
 
 
Results 
 
With neither a real-time gauge nor historic flow records with which to coordinate field 
measurements, capturing target flow conditions was problematic.  Even a Duncan-based 
fisheries contractor was challenged to time visits to correspond with target flows.  As a result, 
habitat conditions under target flows were not encountered until May 2008 (Table 2). 
 
Table 2.  Discharge measurements made during the flow study. 

Date Location gal/min m
3
/sec ft

3
/sec % Target Comments 

7-Sep-07 Discharge Site 90.7 0.007 0.24 23% Base (status quo) flow condition 

20-Sep-07 Discharge Site 158.2 0.012 0.42 40% Valve-wide-open condition 

15-Nov-07 Discharge Site 695.2 0.053 1.87 174% No further measurements made 

2-Jan-08 Discharge Site 5,005.8 0.380 13.44 1251% No further measurements made 

28-Feb-08 Discharge Site 1,135.6 0.086 3.05 284% No further measurements made 

9-May-08 Discharge Site 388.4 0.029 1.04 97% 
All sites re-photographed & 
measured 

       

18-Sep-07 20m below Crofton 76.6 0.006 0.21  Valve at status quo setting 

18-Sep-07 20m below Crofton 101.0 0.008 0.27  Valve-wide-open condition 

 
Because channel morphology typically changes to varying degrees due to winter high water, 
habitat suitability was not re-measured in spring 2008.  The associated fine-scale depth and 
velocity measurements at each site would not be comparable to 2007 results.  However, 
measurements made during a “valve-wide-open” scenario on September 20, 2007 indicate an 
improvement in habitat suitability for coho (3 of 5 sites) and rainbow fry and parr (all sites; 
Figures 2 and 3) even with a nominal increase in flow from 90 to 158 gal/min. 
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Figures 2 and 3.  Habitat suitability for rainbow fry and parr at base (status quo) and 
“valve-wide-open” conditions. 
 
Though habitat suitability measurements before and after winter high water would not have 
been comparable, wetted widths of habitat units are less subject to change and were measured 
at each site during target flows in May.  Results suggest that at target flows, riffle and glide 
habitat widths are 0.54 and 0.96 m greater, respectively, than widths observed under base flow 
conditions (Figure 4).   
 

Richards Creek Habitat Transects

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

T1 (riffle) T2 (glide) T3 (riffle) T4 (glide) T5 (riffle)

W
e
tt
e
d
 W
id
th
 (
m
) 
  
 …
..

90.7 GPM

158 GPM

388.4 GPM

 
 
Figure 4.  Habitat Site wetted widths at base, valve-wide-open and target flows. 
 
Assuming riffles and glides account for approximately 30% and 40% of stream length, 
respectively, in the 1.4 km target reach, sustained target flow would generate 765 m2 of 
additional high quality summer rearing habitat.  These wetted width increases are significant in 
and of themselves, but habitat quality (i.e., suitability) is also likely equal or better for all species, 
including macro-invertebrates (fish food organisms) which thrive in higher velocity, well-
oxygenated flows.  In addition to increases in riffle and glide habitat, pool habitat will also 
improve (size and depth), leading to further habitat gains.   
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By delivering target flows, additional summer rearing habitat will support many more coho fry 
than in previous years.  Based on 4 to 6 coho fry/m2 commonly encountered on similarly sized 
Vancouver Island streams (de Mamiel, Kirby; BCCF data), additional habitat should directly 
support between 3,000 and 4,500 coho fry in the Richards Creek target reach. 
 
In the fall, a portion of the coho fry will migrate downstream into the lower reaches of Richards 
Creek and the Somenos system, utilizing habitats that offer high quality overwintering conditions 
from November through March.  During the summer however those same reaches are heavily 
influenced by agriculture leading to anoxic conditions and excessively high temperatures.   
 
Similarly, anadromous cutthroat and rainbow (steelhead) fry will also benefit from the increased 
summer rearing space.  Typical densities in such habitats are generally an order of magnitude 
lower than that of coho, equating to 300-450 additional trout fry supported throughout the target 
reach.  As with coho, a portion of these trout will utilize downstream habitats in Somenos Lake 
and Creek during the winter when conditions are more suitable. 
 
Above the influence of tributary inflows, the uppermost reaches of Richards Creek will likely 
experience the most dramatic habitat gains.  Releases from Crofton Lake will significantly 
benefit resident cutthroat stocks in this area (juveniles observed at the staff gauge 20 metres 
downstream of the Crofton Lake outfall on September 18, 2007). 
 
More difficult to quantify, potential fisheries benefits in the lower, agriculturally influenced 
reaches of Richard Creek likely include minor improvements in dissolved oxygen (DO) levels 
and temperature regimes.  Limited monitoring of temperature, stream level and DO before and 
after increasing the storage release on September 18, 2007 did not show a significant difference 
in stream level or DO (TEAM Consulting 2007).  Water temperatures were consistently lower 
post release, but weather was likely the larger factor in these results.  



 

 

Sep 7, 07.  90 gal/min (base flow).        Sep 20, 07. 158 gal/min (valve-wide-open flow). 
 

 
Nov 5, 2007.  695 gal/min.    Jan 2, 2008.  5,005 gal/min. 

  May 9, 2008.  388 gal/min (target flow). 



 

 
Site 1. Glide at 90 gal/min base flow, September 7, 2007. 

 
Site 1. Glide at 388 gal/min target flow, May 9, 2008. 



 

 
Site 2. Riffle at 90 gal/min base flow, September 7, 2007. 

 
Site 2. Riffle at 388 gal/min target flow, May 9, 2008. 



 

 
Site 3. Riffle at 90 gal/min base flow, September 7, 2007. 

 
Site 3. Riffle at 388 gal/min target flow, May 9, 2008. 



 

 
Site 4. Glide at 90 gal/min base flow, September 7, 2007. 

 
Site 4. Glide at 388 gal/min target flow, May 9, 2008. 



 

 
Site 5. Riffle at 90 gal/min base flow, September 7,2007. 

 
Site 5. Riffle at 388 gal/min target flow, May 9, 2008. 



 
Example of relatively wide riffle/glide feature located between Sites 2 and 3 that is largely 
wetted at target flows (388 gal/min). 


