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Introduction 
A stream crossing on Snowden Forest Service Road (FSR) was identified in the spring of 
2006 by BC Timber Sales Strait of Georgia Business Area (BCTS) as a crossing that may 
be considered for upgrading.  In April 2006 M.C. Wright and Associates conducted a 
survey to determine the status of fish presence in the area.  It was determined that Coho 
(Oncorhynchus kisutch) and Cutthroat Trout (O.clarki) were present downstream of the 
road crossing.  Sampling upstream of the crossing produced only Cutthroat Trout.  These 
findings indicated that the current crossing structure acts as a barrier to anadromous fish. 
(Tripp M.B. and Wright M.C. 2006.)  The present crossing is at least 30 years old 
(Browning M. 2006). The above information lead to the consideration of a potential 
Forest Investment Account (FIA) fish passage restoration project.  A follow up survey 
was then requested by BCTS in October 2006 to determine if the amount and quality of 
habitat above the existing crossing was high enough to warrant removing the existing 
culverts and replacing them with a bridge.  The following report summarizes the 
assessment findings of the two surveys.     

Background 
The potential fish passage restoration project is located 0.88km up Snowden FSR from 
the junction with Iron River FSR.  The unnamed stream (WSC 920-643100-09200 
23610) is a 2nd order stream with a magnitude of 2.  The stream has an approximate 
length of 3.04km and is a tributary of Snowden Creek.  Snowden Creek (WSC 920-
643100-09200), is a 3rd order stream with an approximate length of 4.32km (Fish 
Wizard).  Snowden Creek is a tributary of Mohun Creek which discharges into Menzies 
Bay.  Snowden Creek is known to contain Coho (Fish Wizard) and is suspected to 
contain steelhead (O. mykiss).  Assessments of the crossing to determine eligibility as a 
FIA fish passage restoration project were made in April and October 2006.   

Objective 
The primary objective of this project is to determine if the Snowden FSR crossing is an 
eligible FIA funded fish passage restoration project and to restore anadromous fish 
passage at the crossing allowing access to upstream spawning and rearing grounds.   

Assessment Works 

April 2006 

On April 11, 2006 a fish presence/absence survey was conducted by M.C. Wright and 
Associates (Tripp M.B. and Wright M.C. 2006.).  The objective of the survey was to 
determine fish presence at the crossing and classify the stream at the crossing.  
 
The crossing has two corrugated metal pipes (CMP).  One of the pipes is a 1300mm pipe 
which spans 24.4m at a gradient of 3%.  The inlet is slightly embedded (see Photo 1.). 
The outlet discharges onto angular boulders (rip rap) and cascades downstream; there is 
no plunge pool (see Photo’s 2 and 3).  The other CMP is a 1000mm.  The inlet of this 
pipe, also shown in Photo 1., is slightly elevated relative to the 1300mm pipe and is 
slightly deformed.  The outlet was not found.  Coho juveniles as well as Cutthroat were 
observed and captured below the crossing.   
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Photo 1. Downstream view of culvert inlets.  The 1000mm CMP is 

visible on the left and the 1300mm CMP is visible on the right.   

 
Photo 2. Upstream view of the 1300mm CMP outlet.  Note the 

high water mark on the culvert walls, the rip rap substrate at the 
outlet and the lack of a plunge pool.   

 
Photo 3. Upstream view of 1300mm outlet.  Note the outfall 

drop and lack of plunge pool. 
 



_____________________________________________________________________ 
M.C. Wright & Associates   
FIA Application 

3

Upstream of the crossing only Cutthroat Trout were observed and captured.  Two 
consecutive bedrock steps were observed 75m upstream of the crossing.  The plunge 
pools associated with the steps were 1.6m and 0.8m; it was determined that the steps did 
not pose a barrier to upstream fish migration.  Upstream of the bedrock steps high value 
spawning habitat was observed (see Photo 4.).  This high value habitat extended beyond 
the boundary of the survey.   

 
Photo 4.  Upstream habitat observed at 200m upstream of the road crossing.  Note substrate.   

 
The conclusions drawn from this survey stated that “The habitat above the two bedrock 
steps is of high fisheries value.  The channel has a low gradient and the substrate is 
composed primarily of gravel and cobbles.  A brief visual inspection did not indicate the 
gradient increased above this point or that the morphology of the stream significantly 
changed.  It is recommended that the current crossing structure be substantially upgraded 
to allow for uninhibited fish passage.” (Tripp M.B. and Wright M.C. 2006.) 

October 2006 

Considering the findings of the April Survey BCTS requested an additional survey be 
conducted by M.C. Wright and Associates.  On October 17, 2006 M.C. Wright and 
Associates conducted another survey of the area.  The survey was aimed at confirming 
the presence of high value habitat above the road crossing, determining the length of 
habitat and performing a level 1 habitat assessment (Johnston N.T and Slaney P.A. 1996).  
The results of the Level 1 habitat are shown in tables 1-4. (Raw data is shown in 
Appendix 1.). ( Photo’s of the survey and related habitat are shown in Appendix 2.) 
 
Table 1. Habitat data table  

Length (m) Length %
Average 
gradient 

(%)

Average 
bankfull 

depth (m)

Average 
bankfull 

width (m)

Average 
wetted depth 

(m)

Average 
wetted 

width (m)

Bankfull 
area (m2)

Bankfull 
area %

Wetted 
area (m2)

Wetted 
area %

Total Cascade 4.00 1% 39.00 1.50 4.60 0.21 0.35 18.40 1% 1.40 0%
Total step pool 79.00 16% 9.00 1.01 6.83 0.28 2.03 539.18 21% 159.98 16%

Total pool 77.00 16% 0.18 1.05 5.84 0.46 2.93 449.40 17% 225.40 23%
Total riffle pool 319.00 67% 4.00 0.79 4.90 0.18 1.86 1563.10 61% 591.75 60%

Sum 479.00 100% 2570.08 100% 978.52 100%
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Table 2. Dominant substrate composition Table 3. Subdominant substrate 
composition 

Dominant 
substrate Length % of length

bedrock 30.00 6%
boulder 4.00 1%
coble 166.00 35%
gravel 273.00 57%
fines 6.00 1%
Total 479.00 100%  

Subdominant 
substrate Length (m) % of length

bedrock 0.00 0%
boulder 43.00 9%
coble 138.00 30%
gravel 217.00 47%
fines 61.00 13%
Total 459.00 100%   

Table 4.  Spawning substrate composition 

Amount Type length 
(m)

length as 
% Area (m2) Area as %

low ar 152 32% 757.40 30%
medium ar 37 8% 218.80 9%

high ar 257 54% 1387.7 54%
none n/a 33 7% 192.5 8%
Total 479 100% 2556.40 100%  

Habitat 

The survey confirmed the presence of high value habitat upstream of the road crossing.  
A total of 479m of stream was determined to be inaccessible to anadromous fish. At 
479m upstream of the crossing there is a 3.05m vertical bedrock waterfall shown in 
Photo 5.   The rock waterfall has a plunge pool with a maximum depth of 1.05m 
therefore the minimum barrier height is 2.00m and has been determined to be a 
permanent geological barrier to all upstream fish migration.    
 

 
Photo 5.  Upstream view of 2m bedrock barrier located 479m 

upstream of the road crossing 
 

Of the 479m, 67% of the length is riffle pool habitat covering an area of 1563m2.  This 
habitat was observed to have a moderate gradient with occasional steps giving an overall 
average gradient of 4%.  Although the gradient was moderate the habitat was still 
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considered high value due to the predominant gravel substrate and the morphology.  The 
riffle pool habitat frequently has tertiary habitat units embedded into the larger primary 
habitat units.  These tertiary units were not distinguished due to the nature of a level 1 
survey (Johnston N.T and Slaney P.A. 1996).    
 
Pool habitat comprised 16% of the surveyed channel length covering 449m2.  The pool 
habitat is suitable rearing habitat and has an average residual pool depth of 0.49m.  Pools 
were usually associated with embedded large woody debris. 
 
 Step pool morphology comprised 16% of the 479m of surveyed channel and had an area 
of 539m2.  The step pool habitat averaged a 9% gradient and contained some suitable 
spawning substrate.  The associated pools provide rearing habitat.   
 
The habitat surveyed above the road crossing provides valuable rearing and spawning 
habitat for resident trout and will provide the same for anadromous fish species if access 
is restored.   

Substrates  

The results of the survey confirmed that high quality spawning habitat was present above 
the road crossing.  In total 479m of habitat was surveyed 92% of which contained 
spawning gravel suitable for both resident trout and anadromous salmon.  Of the total 
habitat 54% (equivalent to 1387m2) was observed to contain extensive amounts of 
spawning gravel.  Moderate amounts were observed in 8% of the total channel (219m2) 
while 32% of the total channel contained low amounts or isolated pockets.  Only 7% of 
the channel (192m2) was observed to contain no spawning gravel at all.     

Rationale 
 

Multiple or 
significant

Anadramous 
species High

●
Full

●
≥1km >70%

●
Yes

Single Moderate Partial ≥500m,<1km ● 51-70% No ●

Other Low Undetermned <500m <50%

Score 10 10 10 6 10 0

Total Score

46

Stream barred 
(%)

Limiting to 
upstream barrier

Table 5.  FPCI Scoring Matrix

Fish Species Habitat Value Barrier
Length of New 

Habitat

(From Parker M.A. 2000.) 
 
The scoring matrix above derived from (Parker M.A. 2000.) shows the assessed priority 
of the proposed crossing upgrade.  Upgrading the existing crossing will provide access to 
upstream habitat for all anadromous species. It is likely that Coho and potentially 
Steelhead (O. mykiss) would make use of this habitat.  Coho are currently at the crossing 
and would benefit from restored access.  Steelhead are present in Mohun Creek (Fish 
Wizard) and since Snowden is a tributary of Mohun there is a potential for Steelhead use.   
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Described above and documented in Tables 1-4, the habitat is considered to be high value 
habitat.  It contains extensive spawning gravel suitable for both trout and anadromous 
salmonids and valuable pool habitat for juvenile rearing and holding for spawning adults 
 
The existing crossing has been determined to be a full barrier.  Currently only the 
1300mm CMP’ is functioning properly; the 1000mm CMP is buried at the outlet.  There 
is evidence of backwatering at the upstream end indicating the culvert is undersized.  
Considering its length and gradient (24.4m at 3%) the culvert also likely acts as velocity 
barrier. In addition the culvert discharges onto rip rap substrate and there is no plunge 
pool.   
 
Length of new habitat has been calculated based on new anadromous habitat.  Since 
Cutthroat Trout are already present in the upstream habitat upgrading the crossing will 
not increase the habitat available to them.  However anadromous access is currently 
limited by the crossing.  Therefore the length of new habitat pertains only to anadromous 
access (Coho and Steelhead).  The existing upstream habitat (479m) combined with the 
habitat gained by upgrading the crossing (24.4m) would constitute a total of 503.4m 
gained habitat.  The % stream barred was also calculated based on anadromous access.    
 

Conclusions 
 

• The habitat located upstream of the current Snowden FSR is of high fisheries 
value containing extensive areas of spawning gravels and some rearing habitat.  If 
upgraded to allow anadromous access Coho salmon and possibly steelhead are 
likely to utilize and benefit from this habitat.  The current crossing structure 
posses a full barrier to upstream fish migration.  It is recommended that the 
crossing be upgraded to restore anadromous fish access.   

 
• The crossing meets the eligibility criteria for a fish passage restoration project.   

 
 
 
 
 
Please Contact us if you have any questions or additional concerns 
 
Michael Tripp, B.Sc. 
M.C. Wright and Associates 
     
Michael Wright, Bsc., RPBio. 
M.C. Wright and Associates 
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Appendix 1. 
 

Traverse Reach From station To Station Habitat Type Length Gradient Mean Bankfull Depth Average water depth Bankfull Width Wetted Width Max. pool Depth Crest Residual Type Dominant Sub-dominant Type % Type %
SF1 1.00 22.00 34.00 step pool 12.00 10.00 1.40 0.27 6.60 1.80 bedrock gravel ar l boulder 5 over veg 10
SF1 1.00 34.00 42.00 pool 8.00 0.00 1.85 0.75 2.40 1.90 1.04 0.10 0.94 bedrock coble n/a n deep pool 5 over veg 5
SF1 1.00 42.00 46.00 cascade 4.00 39.00 1.50 0.21 4.60 0.35 bedrock n/a n over veg 5 deep pool 15
SF1 1.00 46.00 74.00 riffle 28.00 5.00 0.75 0.19 4.40 1.50 gravel coble ar h over veg 25 boulder 10
SF1 1.00 74.00 80.00 pool 6.00 0.00 0.12 0.40 6.40 1.40 0.48 0.05 0.43 fines gravel ar l lwd 40 over veg 10
SF1 1.00 80.00 94.00 riffle 14.00 3.00 0.65 0.15 4.60 1.65 gravel fines ar h over veg 20 lwd 5
SF1 1.00 94.00 104.00 pool 10.00 1.00 0.90 0.45 5.50 2.40 0.45 0.05 0.40 gravel coble ar m over veg 40 lwd 5
SF1 1.00 104.00 117.00 riffle 13.00 3.00 0.75 0.20 4.80 1.40 gravel coble ar h over veg 40 undercut 10
SF1 1.00 117.00 126.00 pool 9.00 0.00 1.00 0.35 8.20 3.00 0.35 0.05 0.30 gravel coble ar m over veg 30 lwd 10
SF1 1.00 126.00 142.00 riffle 16.00 5.00 0.55 0.15 4.70 2.30 gravel ar h over veg 20
SF1 1.00 142.00 165.00 step pool 23.00 6.00 0.55 0.20 8.40 2.00 gravel fines ar h over veg 20 lwd 10
SF1 1.00 165.00 179.00 pool 14.00 1.00 0.90 0.45 4.80 3.20 0.45 0.05 0.40 gravel fines ar m over veg 20 lwd 5
SF1 1.00 179.00 226.00 riffle 47.00 3.00 0.85 0.15 3.50 1.80 gravel coble ar h over veg 30 undercut 5
SF1 1.00 226.00 249.00 riffle 23.00 4.00 1.00 0.10 4.00 2.00 coble gravel ar h over veg 40 lwd
SF1 1.00 249.00 253.00 pool 4.00 0.00 1.00 0.60 5.70 4.50 0.60 0.10 0.50 coble coble ar m over veg 20 lwd 20
SF1 1.00 253.00 262.00 riffle 9.00 3.00 1.00 0.20 4.40 1.50 gravel coble ar h over veg 10 lwd 15
SF1 1.00 262.00 268.00 pool 6.00 0.00 0.90 0.45 6.20 2.60 0.45 0.07 0.38 gravel coble ar l over veg 10 lwd 20
SF1 1.00 268.00 278.00 riffle 10.00 5.00 0.80 0.22 7.00 1.40 gravel fines ar h over veg 30 undercut 10
SF1 1.00 278.00 284.00 pool 6.00 0.00 1.20 0.56 6.50 3.10 0.56 0.06 0.50 coble gravel ar l over veg 10 lwd 15
SF1 1.00 284.00 358.00 riffle 74.00 3.00 0.80 0.24 6.80 3.60 gravel gravel ar h over veg 10 lwd 5
SF1 1.00 358.00 362.00 pool 4.00 0.00 1.00 0.45 5.90 3.30 0.45 0.07 0.38 coble boulder ar l over veg 15 boulder 10
SF1 1.00 362.00 447.00 riffle 85.00 6.00 0.75 0.15 4.80 1.40 coble gravel ar l over veg 25 boulder 5
SF1 1.00 447.00 480.00 step pool 33.00 6.00 1.10 0.20 4.00 2.20 coble boulder ar l over veg 15 boulder 10
SF1 1.00 480.00 484.00 pool 4.00 0.00 1.60 0.20 6.00 1.80 0.80 0.10 0.70 boulder coble n/a n over veg 20 lwd 10
SF1 1.00 484.00 495.00 step pool 11.00 14.00 1.00 0.10 8.30 2.10 coble gravel n/a n over veg 30 boulder 5
SF1 1.00 495.00 501.00 pool 6.00 0.00 1.05 0.45 6.60 5.00 0.60 0.10 0.50 s bedrock boulder n/a n over veg 10

Bed Material Cover
Spawning gravel

Habitat Width Pool 
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Appendix 2. 
 

 
Plate 1.  Upstream view of riffle pool habitat 
located 60m upstream of the road crossing.  
Note substrate.     
 

 
Plate 2.  Upstream view of pool habitat located 
98m upstream or the road crossing.   
 
 

 
Plate 3.  Upstream view of riffle pool habitat 
located at 226m upstream of the road 
crossing.  Note substrate.   
 

 
Plate 4.  Upstream view of pool habitat located 
258m upstream of the road crossing.  Note 
substrate.   
 

 
Plate 5.  Upstream view of riffle pool habitat 
located 300m upstream.  Note tertiary pool 
habitat units.   
 

 
Plate 6.  Upstream view of pool located 362m 
upstream of the road crossing .  
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