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EXECUTIVE SUMMARY 
 

Salmonid migration past a series of bedrock cascades and into the Upper Quinsam River has often 

been difficult during periods of low flow, which sometimes coincides, with the early period of pink 

salmon migration.  The prospects of fixing this problem has been suggested by local Fisheries & 

Oceans (DFO) staff on many occasions but until now it has been a project in waiting since 1933.  

But the unusually low water flow on the Quinsam in August 2000 proved to be sufficient 

motivation to arouse the interest and action of all the principle stakeholders and a fishway project 

was finally approved, but not until two more studies were completed.  The first study confirmed the 

total blockage of pink salmon at Cascade #4 (km 12.85) when the river water flow was less than 

1.4 cms and at Cascade #1 (km 9.5) if water flow dropped below 0.85 cms.  The second study 

projected a net gain of about 17,000 square meters of spawning habitat, capable of supporting a 

total estimated escapement of 43,650 pink salmon if upstream fish passage was provided above the 

first 4 cascades.  On July 20, 2005 a DFO Resource Restoration team began construction of access 

roads to the cascade sites and by August 12 all fishway construction works were completed.  

Follow up assessment confirmed the uninterrupted upstream passage of pink salmon through the 

new fishways and past the first four cascades.  An estimated total count of about 30,000 spawning 

pink salmon was determined from aerial helicopter surveys, representing about 35% of the total 

count of 84,800 pink salmon released above the Quinsam hatchery fence and all were uniformly 

disbursed throughout the entire upstream area as far as the upper cascades. 
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INTRODUCTION 
 
Salmonid migration into the Upper Quinsam River and beyond km 10.5 can be difficult at times 
because of a series of bedrock cascades.  It is particularly troublesome during periods of low flow, 
before the start of autumn rains, which often coincides, with the early migration of pink salmon.  
Low flow on the Quinsam in late August has been an ongoing concern to DFO staff for many 
decades. 
 
An excerpt from the Department of Fisheries & Oceans (DFO) archives, Quinsam River file  - 
“April 5, 1933 – Communication from Campbell River and District Board of Trade stating that 
at the lower end of Lower Quinsam Lake there is a water fall of about 10’ in a sandstone 
formation which prevents the salmon from going into the lake.  A box or two of powder and a 
little labour is all that is necessary to make it passable for salmon”.  A bit optimistic, but it’s the 
thought that counts.   
 
The post-war years (50’s & 60’s) were a period of prosperity in British Columbia.  Many regions 
of the Province experienced a noticeable and steady expansion of urban residential and industrial 
growth all with a common need for more electrical power.  This in turn signaled another surge in 
economic growth with the development of the WAC Bennett mega-projects for large-scale 
hydroelectric dams and generating stations, flood control and diversion projects.  The combined 
effects of controlled water flow from BC Hydro projects together with the effects of intense 
logging activity and rapidly expanding urban-industrial development was having a noticeable 
impact upon salmonid species in many watersheds.  In a relatively short period of time an alarming 
decline of salmonid stocks brought many new challenges to fisheries workers in most areas of the 
Province and the old concern for low flow fish passage was once again rekindled on the Quinsam.  
 
DFO Quinsam Report 1957 – “The falls were thought to have a definite effect on the amount of 
river the fish use.  Pinks are stopped about 61/2 miles (10.5km) upstream from the mouth of the 
Quinsam by a small falls which would probably be surmountable under more favorable water 
levels.  Another set of small falls occurs a mile upstream.  Once over these falls an additional 
17,000 square meters of spawning gravel would be available to these pinks”. 
 
Federal and Provincial resource agencies responded to public concerns throughout the Province by 
expanding fisheries research activities, new aquatic inventory programs and survey techniques 
were developed and minimal water flow rates were established for many important salmonid 
systems, including the Quinsam.  
 
Letter from the Chief Engineer, DFO May 1959 ---  “ we would advise that the conditional terms 
of the water license are now being revised at the request of the Power Commission.--- the 
pertinent clauses of the water license will read as follows: 
 
(a) That the licensee hereunder release, when available by inflow to Upper Quinsam Lake, 

quantities of water sufficient to maintain a flow of 60 cubic feet per second (1.7 cms) at a 
point immediately below Lower Quinsam Lake between January 1 and April 30 and between 
September 1 and November 15 of each year, provided further that 2 feet of storage be made 
available and be maintained in Wokas-Upper Quinsam Lakes above elevation of 1186.5 feet 
for use in augmenting flows which fall below the amount specified in this clause. 

 
(b) That in order to provide for fisheries maintenance, a minimum flow of 10 cubic feet per 

second be maintained in the Quinsam River immediately above Middle Quinsam Lake by 
releases at the diversion as required. 
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(c) That in order to provide water for fisheries maintenance, the rate of diversion of water under 
this license may be restricted during the balance of the year if so ordered by the Comptroller 
of Water Rights”.   

 
During the next several decades a variety of new programs were initiated by both Federal and 
Provincial Governments in response to the destruction of freshwater habitat and the continued 
decline of Pacific salmonid stocks.  The first and most ambitious plan was the Federal 
Governments Salmonid Enhancement Program (SEP) which in the beginning had a strong leaning 
toward artificial propagation.  Quinsam hatchery was one of the first projects.  Although SEP was 
intended to reflect a cooperative Federal-Provincial initiative, it was not long in becoming the 
catalyst for jurisdictional differences between DFO salmon managers and the Provincial concern 
for trout species.  As time went on, prudent differences of opinion intensified and in some systems, 
natural barriers to salmon migration such as the cascades on the Quinsam became the 
unconventional divide between the DFO salmon folks in downstream areas and the Provincial 
resident-anadromous trout people in the headwaters.  Following the initial years of SEP many more 
Provincial and Federal programs and research activities have produced a wealth of knowledge.  We 
now have a much greater and mature understanding of relationships between marine and freshwater 
life stages of all salmonids, and their interactions in all types of habitat throughout the total stream 
ecosystem.  In recent years traditional jurisdictional differences now seem of much less 
consequence, agency downsizing, severe budget cuts, and a resolved political ambition for 
economic growth guided by new policy direction for Results Based Performance, all points to an 
emerging new era of fish and aquatic resource management in British Columbia. 
  
Fast forward to the 21st Century - August 2000 – an extended period of water diversion by BC 
Hydro from Upper Quinsam Lake to the Campbell drainage, was intended to offset a lengthy 
period of low precipitation but resulted in the unusually low water levels in the Upper 
Quinsam/Wokas reservoir.  As the period of drought continued it was clear that BC Hydro would 
be unable to achieve their water license obligation between Sept 1 and Nov 15 for a minimum 
discharge of 1.7 cms below Lower Quinsam Lake.  A contingency plan was then quickly developed 
to accommodate pink salmon migration by setting up large volume pumps to provide supplemental 
water flow across the narrows from the Quinsam/Wokas reservoir to Quinsam River from Sept 22 
to Oct 23.  At the same time BC Hydro initiated follow up field studies during this low flow period 
to assess the effects of low water flows on the migration and spawning success of pink salmon.  
 
 --- MJL Environmental Consultants, January 2001  -  “At river flows less than 1.4 cms (50cfs) 
relatively small numbers of pink salmon were able to ascend past the first 3 cascades but were 
stopped at Cascade #4 (km 12.85).  At flows below 0.85 cms (30 cfs) Cascade #1 (km 9.5) became 
a total barrier to pink migration.  Between September 24 and October 16, 2000, flows in the 
lower Quinsam River were less than 0.85 cms (30 cfs).  As is typical of most years, the bulk of the 
spawning pink salmon remained downstream of Cascade #1, with the highest observed 
concentrations holding in the area immediately downstream of the cascade”.   
 
In 2002 an informal Quinsam River Technical Committee facilitated by the Haig-Brown Institute 
(HBI) came together to consider the feasibility of providing fish access at the lower four Cascades.  
This time the effects of extreme low flows in 2000 were sufficient incentive to attract the attention 
of all participants and besides, there seemed to be something in it for everyone.  Solving a low flow 
fish passage problem on a flow-regulated stream was clearly a win win situation for BC Hydro.  A 
road access contribution from TimberWest was not surprising considering their lengthy track 
record for fish stream restoration works.  The Ministry of Environment (MWLAP) agreed to 
support the project because of the compelling prospects for increased stream productivity in the 
upper Quinsam from the influx of marine derived nutrients transported from the sea by up to 
43,000 pink salmon.  A potential net gain of 14.2 km of pink salmon stream habitat was supported 
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by the Campbell River Indian Band and enthusiastically endorsed by the Haig-Brown Institute as a 
local mentor for salmon restoration projects.  DFO is credited with first proposing the project 70 
years ago and today’s local Department staff still continues to express enthusiastic support.  
Agreement was therefore unanimous to finally take some positive action in solving this fish 
passage problem.  But the committee was compelled to commission one more study to assess the 
amount and quality of suitable habitat above the cascades, to determine engineering feasibility for 
constructing low flow fish passage structures and finally to determine if the cost could be justified.  
The Haig-Brown Institute agreed to seek the necessary funding and conduct this final feasibility 
study. 
   
 ------  D Burt and Associates, September 2004.  “Sections of the lower Quinsam River between 
Cascades 1 and 6 offer excellent spawning potential.  This spawning habitat begins 5.11 km 
above Cascade 1 and ends 1.36 km below Cascade 6, a river length of about 7.7-km (some 
additional pocket gravel occurs in the upper 1.36 km).  This study found 6,125 m2 of Category 1 
gravel, 8,766 m2 of Category 2 gravel, and 2,252 m2 of Category 3 gravel.  Using spawning 
biostandards of 0.6 0.9 and 1.2 m2 per female for each of these categories, respectively, it was 
estimated that the section of river between Cascades 1 and 6 is capable of supporting 21,825 pink 
females or an escapement of 43,650 fish”. 
 
Following completion of the bio-feasibility investigations, a DFO Resource Restoration team 
carried out engineering field surveys at the Cascade sites.  The Haig-Brown Institute then 
developed cost estimates, secured funding for construction, finalized an agreement with 
TimberWest for access to the sites, then developed a construction plan scheduled to take place 
during the period of low flow on the Quinsam, in July and August 2005.     
 
GOALS AND OBJECTIVES 
 
The goals and objectives of this study were to construct a series of four fishways following the 
designs established during the feasibility studies (Van Tine, J. A., 2005).  In order to gain access 
for construction equipment and materials two access roads would be required.  There was a clear 
understanding that construction of the road to the two lower cascades would require considerable 
skill and ingenuity.  The effectiveness of the fishways and utilization of the newly accessible 
habitat would be evaluated during the fall of 2006.  

  
 
STUDY AREA 

The four cascades of concern to migration are located on the Quinsam River between 9.5 km and 
12.5 km upstream from its confluence with the Campbell River (see watershed map page 12).  
They are described in detail in a report by Hay & Lough, 2001.  The project sites and the additional 
14 km of river above the cascades are accessible by TimberWest logging roads.  
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METHODS 
 

Road Construction 
 
Road access to cascades 1and 2 begins at a spur road on the north side of the Elk Main, 500m past 
the junction of the Duncan Bay and Elk main lines and extends about 300m in a northerly direction 
to the centre of TimberWest cut-block ERM 7 A block QL 507.  At the end of the spur road, a 
Hitachi EX 150 excavator was used to grub and grade a 300m road across the cut block to reach the 
top of the bank.  From this point the road follows a shallow gully down the steep bank for 30m then 
turns 700 to the right, traversing the hillside for another 50m to the bottom of the slope.  The sub-
grade in the section of road down the steep slope to the river was stabilized with the addition of 
360m3 (30-truck loads) of rock ballast then topped with a surface layer of gravel/fines.   
 
Access to the upper sites (cascades 3 & 4) was through a gated spur road (TimberWest restricted 
access) on the north side of the Elk Main just across the Quinsam River Bridge at Km 10.  About 
60m beyond the gate the spur road branches to the right for a short distance (50m) coming to an 
end in the cut block.  From this point, a Hitachi EX 150 excavator was used to grub and grade a 
150m road across the cut block to the edge of the riparian leave strip adjacent to the river.  The last 
50m of the access road followed a modest slope through the riparian zone to the riverbank adjacent 
to cascade 3.  Machine access to the Cascade 4 site was across the surface bedrock of the main 
river channel.  
 

Fishway Construction 
 
Work on the fishways was authorized during the approved in-stream summer work window.  Best 
management practices for in-stream construction require that construction works are isolated from 
the stream channel.  Since the composition of material forming the cascades was primarily soft 
sandstone, extensive rock drilling or blasting was not necessary and the works could be completed 
with an excavator fitted with a rock hammer.  As the sandstone and rock was broken free a second 
excavator with a ripping bucket was used to remove and dispose of excavated materials.  Fishway 
design specifications included an alternating series of channels (about 1m in width) and deeper 
resting pools about 0.75m in depth.  As the works progressed some change were necessary to 
maintain the gradient, to accommodate unforeseen circumstances such as rock integrity or to take 
advantage of opportunities for more desirable route.  After completion of each fishway the isolating 
materials were removed to allow water to flow down the cascades.  Staff from Fisheries & Oceans 
and members of the Haig-Brown Institute inspected the operational performance at each cascade.  
Any concerns that were identified were corrected before the equipment was moved off site.    
 
The sandstone at cascade 2 appeared softer than the other locations.  The initial design called for a 
vertical slot fishway in order to protect against erosion of this soft material.  However, during the 
construction of the access to this site an alternative route was identified that would allow 
construction of a suitable fish passage channel and eliminate much of the concrete required in the 
vertical slot configuration.  The lower portion of this fishway was constructed using the typical 
channel / pool configuration through the sandstone.  The upper channel section was formed with 
concrete lock-block walls and fitted with a shut off gate valve for flow control.   
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Project Assessment 
 
The ultimate indicator of success for the Cascade fishways would include observations of 
uninterrupted pink salmon passage at a time when water level conditions are similar to the low 
flow experienced in 2000.  Similarly, since expectations for this project include a net gain of about 
17,000 m2 of new spawning habitat supporting a potential escapement in excess of 43,000 pink 
salmon, (Burt, D.W. 2004), an in season assessment of spawner distribution and abundance in the 
Upper Quinsam would be another measure of performance.  A downstream enumeration of 
juvenile production in the spring would then complete the assessment of the freshwater cycle with 
more conclusive results.   
 
Project assessment in 2005 was limited to observations of fish activity at every pool and channel 
section of each of the four fishways and at the Quinsam Bridge for a 1 to 5 hour period each day 
from September 7 to October 8.  The intent was to observe fish behavior at the fishways and to 
identify the location of any noticeable problems in navigating the channels, unusual delays, and 
excessive backup or crowding.  Fish counts were also recorded during the period of observation.  
Aerial helicopter counts in the upper watershed were completed on three separate occasions and 
GPS coordinates were used to identify notable locations of fish concentration.  
 
 
RESULTS 
 

Road Construction 
Access road construction to the lower site (Cascades 1&2) began on July 20, 2005 and access to 
the upper cascades was completed by July 22, 2005.  Soil conditions in the flatter cut blocks 
leading to all four cascades were suitable for a temporary summer road.  The section of road down 
the steep slope leading to cascades 1 & 2 was built by placing rip rap and finer material directly on 
the existing ground, resulting in a suitable work road without cutting into the existing surface 
materials.   
 

Fishway Construction 
 
Work areas were isolated from the river using a combination of sandbags, an aquadam (poly bag 
filled with water) and poly sheeting.  Excavators were thoroughly cleaned and “environmentally 
friendly” hydraulic fluids were added before they could work in the stream-wetted areas. 
Work on cascade # 3 commenced on August 4th, 2005 and all work was completed by August 12.   
Staff from Fisheries & Oceans and members of the Haig-Brown Institute inspected the operational 
performance at each cascade.  Any concerns that were identified were corrected before the 
equipment was moved off site.  Concerns and uncertainty by DFO about one section of the fishway 
at cascade 3 required the contractor to return to this location for additional work.  The As-Built 
Profile and Plan Views for both the Lower and Upper construction sites are shown in Appendix 2. 
 

Assessment 
In 2005 the total Quinsam River pink salmon escapement count was 106,878 as recorded at the 
Quinsam hatchery enumeration fence.  Of this total 22,070 were removed for use as hatchery brood 
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fish and the remaining 84,808 were released above the fence to disperse throughout the upper 
watershed. 
 
The BC Hydro record of average daily water flow during pink salmon migration in 2005 was 2.313 
cms (range 2.279 to 2.365) which did not pose a serious threat to passage through the new cascade 
fishways.  Daily fish counts and general observations at the two fishway locations and at the 
Quinsam Bridge are summarized in Table 1.  It should be noted that daily spot counts of fish were 
not intended for enumeration purposes but they do indicate relative difference between the three 
sample locations.  At the lower site there was a noticeable surge in the daily count on several 
different occasions.  This could be simply a function of the time of day and duration of 
observations, but is equally considered as a normal response to the build up of a large number of 
fish observed in the holding pool immediately below Cascade 1.  Periodic spikes in daily counts 
were also noted during periods of overcast and precipitation.  However the most important 
observation was the relative ease for fish to navigate through the fishway.  There was no indication 
of excessive struggle or failure to pass through the channel, when fish were ready to move there 
was steady uninterrupted passage and no longer a large build up and blockage of fish in the holding 
pool below cascade 1.  
 
At the upper site there is no large holding area below the cascades so periodic surges in the 
numbers of fish were not observed.  But daily spot counts at this location did suggest a very 
consistent and steady movement of fish with few exceptions throughout the period of observation 
(Table 1).  Spot counts from the elevated position on the bridge should realistically be very similar 
to the upper fishway.  At this location fish can often be observed swimming with little delay nearly 
the full distance between the upper fishway and the bridge.  The occasional spike count as noted on 
Sept 19 and 21, is the result of differences in timing and duration of observations at the two 
different locations. 
 
The distribution and relative abundance of adult pink salmon throughout the upper Quinsam 
watershed was determined by aerial helicopter observations on September 19th, 27th and October 4th 
(Table 2).  The locations of large groups of fish were identified by GPS coordinates and the 
positions were transferred to watershed maps for September 19th and September 27th respectively 
(Figures 1 & 2).  The first flight on September 19th was still early in the run and adult pinks were 
observed in fairly light numbers, but they were present on every available spawning area from the 
Quinsam Bridge to the upper cascades.  A few fish were also present above cascades 5 and 6, but 
no fish were observed above cascade 7.  By September 27th the run had peaked with an estimated 
live fish count dispersed over all spawning areas of 12,000 spawning pinks which is assumed to 
represent 50% of the total for an estimated live count total of 24,000 fish.  Based on carcass 
observations it was estimated that about 20% were spawned out.  By October 4th the total live count 
estimate was down to 4,000 fish with an estimated 80% spawned out.  The helicopter survey 
certainly confirmed very good spawner distribution throughout the upper watershed with an 
estimated total escapement of about 30,000 fish.          
 
DISCUSSION  
 

Road Construction 
 
Numerous clay seams are common in surface geomorphology in this area and the occurrence of 
water over exposed clay surface areas can lead to significant instability and soil erosion.  The cut 
and fill method of road construction was not recommended.  We were able to gain access using the 
fill only method where angular rock containing fines was placed directly on top of the existing 
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ground.  Permission was obtained from TimberWest to leave this section of road in place as 
convenient foot access during project assessment and maintenance inspections.  
 
Every effort was made to minimize the number of trees that had to be removed.  A small clearing 
was necessary on the right bank (facing downstream) to allow access to both cascade 1 & 2, and a 
number of trees were removed in order to gain access through the riparian adjacent to upper 
cascades 3 & 4.  When all construction works were completed the access road to the upper site was 
deactivated.  A number of immature trees and brush, primarily hemlock (12 -16in diameter) which 
had been removed in the riparian zone were scattered over the deactivated road surface as organic 
material to aid natural regeneration to occur on the exposed road surface.  The access road through 
the cut block to the lower site was also deactivated.  Seeding of exposed soils is planned at a later 
date.  All work was completed by August 12. 
 

Fishway Construction 
 
The best management practices were met with the isolation techniques and by the use of clean 
machinery and environmentally friendly fluids.  The critical review by DFO and the HBI as 
fishway construction progressed insured that both parties remained confident for operational 
success.  A major change in design and location of the fishway at cascade 2 eliminated the need to 
construct the planned vertical slot fishway.  This was viewed as an excellent change which 
simplified the construction process and reduced future maintenance concerns.      
 

Assessment  
 
Fish passage success throughout the range of flows experienced during the fall of 2005 was 
excellent.  Each section of all four fishways appeared easily passable for migrating pinks.  No 
appreciable build ups were noted - when fish wanted to move they were able to do so. 
 
The extreme low water level event of 2000 was not repeated during the 2005 assessment.  The 
average flow of 2.3 cms represents higher than normal annual flows but prior to fishway 
construction even with these slightly elevated flows, cascade 4 would have continued to block 
migration of pink salmon.  Fishway operations and fish passage should be equally as successful at 
normal flows of approximately 1.1 - 1.7 cms.  If flows drop below 1.1 cms fish passage should be 
evaluated.  If small modifications are required DF0 has agreed to undertake the necessary work.      
 
 
RECOMMENDATIONS 
 
Indications to date certainly suggest this project was successful, but it still remains to be confirmed 
that uninterrupted fish passage will be possible at all four lower cascades during extreme low flow 
periods as experienced in 2000.  The 2005 helicopter observations confirmed good distribution 
throughout the upper watershed but a much better estimate of escapement numbers should be 
determined.  The net benefits of pink salmon access to the upper watershed will be measured by 
increased productivity as a function of the total carcass count and by the total output of juvenile 
production.  Recommended additional assessment projects should therefore include the following:  
 
1. Fishway observations during pink salmon migration should be repeated if the average daily 

water flow falls below 1.1 cms. 
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2. A mark/recapture program to confirm distribution and abundance of pink salmon in the upper 
Quinsam watershed.  Adult fish can be marked and released at the Quinsam hatchery 
enumeration fence, then dead pitch recovery throughout the upper watershed to determine 
spawner distribution and abundance both above and below the cascade fishways.   

 
3. Juvenile output from the upper Quinsam watershed can be determined by the simultaneous 

operations fry trap at a suitable location in the vicinity of the Quinsam bridge and the juvenile 
sampling facilities at the Quinsam hatchery enumeration fence. 

4. Prior to the fall migration of pinks the hatchery staff should inspect all four fishways to insure 
there operational readiness.  The upstream entrance to the fishways at cascade 2 is the most 
likely area to be effected by woody debris. 
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TABLE 1              DAILY FISH COUNTS - QUINSAM CA SCADE FISHWAY - 2005 
       
                   Total Fish Counts  

DATE  Water flow 
cms 

Lower 
Cascade 

Upper 
Cascade 

Bridge Comments 

7  2.322 0   sunny partly cloudy, excellent visibility 
8  2.318 0   sunny partly cloudy, excellent visibility 

9  2.308 0   sunny partly cloudy, excellent visibility 
10  2.298 0   sunny partly cloudy, excellent visibility 
11  2.295 0  24 sunny partly cloudy, excellent visibility 
12  2.295 0   sunny partly cloudy, excellent visibility 
13  2.300    n/a 
14  2.302 0  100+ sunny partly cloudy, excellent visibility 
15  2.306 5 0 0 sunny partly cloudy, excellent visibility 
16  2.311 3 11 7 sunny partly cloudy, few fish in holding pool below cascade 1 
17  2.313 15 48 36 sunny partly cloudy, few fish in holding pool below cascade 1 
18  2.317 27 32 27 sunny partly cloudy, few fish in holding pool below cascade 1, excellent visibility 
19  2.320 100+ 24 157 sunny/overcast/rain - many fish in holding pool below cascade 1 
20  2.320 30 0 6 sunny/overcast       - many fish in holding pool below cascade 1 
21  2.317 26 23 159 am - 110 pm sunny partly cloudy, excellent visibility 
22  2.314 19 15 38 am - 13pm sunny partly cloudy, excellent visibility 
23  2.310 15 28 5 many fish in holding pool below cascade 1 
24   2.307 70 26 0 fish moving up in a steady stream 
25  2.298 200 26 1 fish moving steadily, water level down about 1cm 
26  2.290 200 42 16 fish moving steadily, a few carcasses in cascade pools 
27  2.282 6 20 4 clear, sunny, water down about 1cm, but fish moving freely 
28  2.279 200+ 23 21 overcast & rain, lots of fish in lower pool but moving steadily, visibility poor 
29   2.299 1000+ 24 86 overcast and rain, fish moving steadily, no delays many in lower holding pool 
30  2.314 10 31 44 am - 11pm clear, sunny, no activity in lower pool, slow day at lower site, but fish moving at upper site. 

Oct-01  n/a 200+ 17 4 sunny, fish moving steadily, poor visibility in shaded areas in early morning 
2  n/a 150+ 20 2 heavy rain poor visibility, no activity in lower pool 
3  n/a 20 9 8 partly overcast, lots of carcasses throughout 
8  n/a 30 0 0  
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TABLE 2             UPPER QUINSAM HELICOPTER FISH C OUNTS - 2005 

    
September 19, 2005   

Site Latitude (N) Longitude (W)  Comments 
B 49 57' 54" 125 19' 18" Above ERT Bridge…First adult Pinks (100) 
C 49 57' 51" 125 19' 30" Fish on riffles, (200) 
D 49 57' 50" 125 19' 51" Fish on riffles (50) 
E 49 57' 49" 125 20' 32" Fish on riffles (100) 
F 49 57 40" 125 20' 26" Fish on riffles (100) 
G 49 57' 26" 125 19' 60" Fish on riffles (100) 
H 49 57' 19" 125 19' 58" Fish on riffles (500) 
I 49 57' 13" 125 19' 40" Fish on riffles (500) 
J 49 56' 53" 125 19' 23" Fish on riffles (200) 
K 49 56' 49" 125 19' 03" Start of upper cascades…Fish observed up to and including this area. 

    
Adult Pinks observed in light density on every available spawning and riffle area from the ERT bridge to upper cascades.  No fish observed above Cascade 7 
although fish were present above cascade 5 & 6, (site locations, see Burt 2004). Visibility was 50% (dark), 2 counters (D Ewart & M Trenholm). 

    
September 27, 2005   

Site Latitude (N) Longitude (W)  Comments 
A 49 56' 14" 125 18' 54" Start of upper cascade area, carcasses observed 
B 49 55' 53" 125 19' 20" Cascade area 6 to 8, carcasses observed 
C 49 55' 55" 125 19' 31" Cascade 10 area, last observed carcass 
D 49 55' 37" 125 20' 24" Section between cascade 10 and 12, no fish seen 
E 49 55 44" 125 20' 26" Cascade 12, (largest falls below LQL) 

    
Live count estimate of 12,000 spawning Pinks between 2 km above ERT bridge and Cascade 7, estimated at 50% of total count (24,000 adults). 
About 20% spawned out (observed carcasses), with fish showing on every riffle and gravel area throughout entire upper river. 
Three bears, many eagles, herons and vultures feeding on fish.   Visibility excellent (clear, sunny).  Two counters D Ewart & M Trenholm). 

    
October 4,  2005   

Site Latitude (N) Longitude (W)  Comments 
ERT bridge to upper cascades Live count estimate of 4,000 spawning Pinks.  Many carcasses, estimated spawning 80% completed. 

   Fish on every riffle and gravel area throughout entire upper river. 
   Visibility moderate (windy, clouds).  Two counters (D Miller & R Senger). 
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Appendix I. - Financial Statement Form 
 

 
BUDGET ACTUAL 

 BCRP Other BCRP Other 
INCOME  

Total Income by 
Source 

37,939 47,745 37,922 52,145 

Grand Total Income 
(BCRP + other) 

85,684 90,067 

 
 

EXPENSES Note:  Expenses must be entered as negative numbers  (e.g. – 1000, etc.) in 
order for the formulas to calculate correctly.  

Project Personnel  

Wages     
Consultant Fees 10,800 11,375 10,663 11,375 

(List others as required) 
    

     
     

Materials & Equipment  

Equipment Rental 23,030 22,671 23,024 20,748 
Materials Purchased 660 4,296 786 10,616 
Travel Expenses  3,800  3,800 
Permits     

(List others as required) 
    

     
Administration 

 
Office Space & 
Utilities 

800 400 800 400 

Office Supplies 450 300 450 300 
Photocopies & 
Printing 

450 300 450 300 

Administration 1,000 500 1,000 500 
Telephone 749 500 749 500 
Project Development  3,600  3,600 
     

Total Expenses 37,939 47,742 37,922 52,139 
Grand Total Expenses 

(BCRP + other) 
85,681 90,061 

 
 

BALANCE  
(Grand Total Income –  
Grand Total Expenses) 

The budget balance should equal $0 

$3.00 
The actual balance might not equal $0* 

$6.00 
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 Project #__05.Ca.10__________ 
 
Appendix II. - Performance Measures 
 
Using the performance measures applicable to your project, please indicate the amount of habitat actually 
restored/enhanced for each of the specified areas (e.g. riparian, tributary, mainstream). 
Performance Measures – Target Outcomes 

Habitat (m2) 

Project Type 
Primary Habitat Benefit 
Targeted of Project (m2) 

Primary 
Target 
Species 
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Impact Mitigation           

Fish passage technologies 
Area of habitat made available 
to target species 

Pink, coho 
steelhead 
Chinook & 
cutthroat 

 

1
4
k
m 

4
k
m 

       

Drawdown zone 
revegetation/stabilization 

Area turned into productive 
habitat            

Wildlife migration 
improvement 

Area of habitat made available 
to target species 

           

Prevention of drowning of 
nests, nestlings 

Area of wetland habitat 
created outside expected flood 
level (1:10 year) 

           

Habitat Conservation           

Habitat conserved – general 
Functional habitat 
conserved/replaced through 
acquisition and mgmt 

           

 
Functional habitat 
conserved by other 
measures (e.g. riprapping) 

           

Designated rare/special 
habitat 

Rare/special habitat 
protected 

           

Maintain or Restore Habitat forming process           

Artificial gravel recruitment 
Area of stream habitat 
improved by gravel plmt.  

           

Artificial wood debris 
recruitment 

Area of stream habitat 
improved by LWD plcmt 

           

Small-scale complexing in 
existing habitats 

Area increase in functional 
habitat through complexing            

Prescribed burns or other 
upland habitat enhancement 
for wildlife 

Functional area of habitat 
improved 

           

Habitat Development           
New Habitat created Functional area created            
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Appendix III. -  Bridge Coastal Fish & Wildlife Program Recognition  
 

By David Ewart  
Watershed Enhancement Manager, Quinsam River Hatchery 
 
The Quinsam River, a major tributary of Vancouver Island’s Campbell 
River, is home to several species of Pacific salmon. DFO’s Quinsam 
Hatchery has operated on the lower Quinsam for over 30 years, 
contributing coho, chinook, pink, steelhead, and cutthroat salmonids to 
the system. 
 
However, upstream migration of salmon has been historically difficult on 
the Quinsam because of a series of falls located approximately 9.5 km 
from where it meets the Campbell River. When flows are low in the late 
summer, these cascades have seriously limited how far returning adult 
salmon can swim to spawn. Pink salmon are most affected because 
they are the first to return in August and September when flows are at 
their lowest. When the pink salmon can’t move above the first cascades, 
they are limited to spawning in marginal habitat; the density of 
thousands of spawners squeezed into a small area has resulted in poor 
survival rates. The restricted migration reduces the amount of 
productivity that could come from the upper river and limits the nutrients 
that come from the salmon carcasses to a small area.  
 
This problem has been hounding DFO for many years; records of the 
migration impediment were first recorded by fishery inspectors in the 
1930s. Calls for construction of fish passage structures were made at 
that time and in years since, but they were never followed up on. Since 
then, demand for water has increased on the river – BC Hydro operates 
a diversion dam on the upper watershed – and erratic weather and 
water flow trends have become a serious factor. This came to a head in 
the fall of 2000 when a very dry spring and summer caused significant 
low flows in the Quinsam River. It not only affected how BC Hydro used 
water in the watershed, it also stopped the migration of salmon at the 
lower cascades for most of the fall migration. Although it was not good 
for the fish, it did provide a serious opportunity to study the problem.  
 
A working group was formed to look at the problem and come up with 
solutions. The team was comprised of local DFO staff, the provincial 
Ministry of Water, Land, & Air Protection, BC Hydro, and the Haig-
Brown Institute (a local stewardship group). The institute, under the 
leadership of Director Jim Van Tine, sponsored the Quinsam River Fish 
Passage Project. In 2004, a feasibility study was funded by the Pacific 
Salmon Foundation and BC Hydro Bridge Coastal Fish & Wildlife 
Restoration Program.  
 
The study, conducted by D.Burt & Associates, determined there was an 
abundance of diverse habitat for fish in an extensive area above the 
cascades; in particular, it found there was spawning habitat for nearly 
44,000 adult pinks.  
 
As a result of the study, funding was awarded for the construction of fish 
passage structures in early 2005. Up to $70,566 was available to carry 
out the project thanks to the BC Hydro Bridge Coastal Fish & Wildlife 
Restoration Program, the BC Ministry of Transport and the Pacific 
Salmon Foundation. 
 

  

 
 

Upstream migration was difficult for spawning salmon in the Quinsam 
River Cascades before the fishway was constructed. 

 
 

Construction of the fishway began in August, using large excavator 

machines to chip away the sandstone bedrock of the cascades. 

 
 

The fishway, including the lower portion (above), was completed by the 
end of August, just in time for the arrival of pink salmon adults. 
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An estimated 30,000 pinks passed through the new fishways to upper 
reaches of the Quinsam River this fall. 

 
 

If spawning densities in the lower river decrease, so will the densities of 
black bears eating their salmon suppers. 

  

The Haig-Brown Institute commissioned the work to construct the 
fishways during the summer of 2005. The engineering, biological, and 
design work was carried out as in kind support by DFO staff and 
technical assistance was provided by Quinsam Hatchery staff. The work 
began in August, using large excavator machines to chip away the 
sandstone bedrock of the cascades. This modified the natural channel 
by creating more pool and run sequences. A total of three cascade 
areas were modified using this method, and in one difficult area, a 
substantial channel was built with a gate to control flow around a large 
bedrock blockage. 
 
The construction was completed by the end of August, just in time for 
the arrival of the first pink salmon adults. 
 
By early October of this year, over 80,000 pinks were counted upstream 
of Quinsam Hatchery, with an estimated 30,000 of these passing 
through the new fishways to upper reaches of the Quinsam River. 
Although the river did not have flows as low as in previous years, it is 
expected that these structures will be affective if the river drops to low 
levels again. 
 
Spawning densities in the lower river should decrease with the new 
access, improving incubation survival. In the upper river, decaying adult 
pink carcasses will improve the nutrient level benefiting rearing juveniles 
including steelhead, coho, chinook, and cutthroat. Increased productivity 
will improve biodiversity throughout the entire watershed.  
 
For all of the partners involved, congratulations are in order for a very 
successful project. It could not have been done without the great 
partnering efforts of all those involved. The DFO staff involved in the 
project were biologists Shannon Anderson and Mel Sheng, engineering 
technicians Rik Norgen and Doug Poole, engineers Russ Doucett and 
Wayne Peterson, habitat technician Rick Senger, and all of the Quinsam 
Hatchery staff.  
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Appendix IV. - As-built plan & profile drawings 
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 Appendix V. - Project Photographs 
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              Photo 1.  Access road to cascades 1& 2 at top of bank 
 
 

 

 
              Photo 2.  Access road to cascades 1& 2 across steep bank 
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             Photo 3.  Working area isolated by aqua dam and poly 

 
 
 

 
              Photo 4.  Rock hammer and excavator constructing fishway # 1 
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             Photo 5.  Typical cross section of sandstone at fishway # 1 
 
 

 

 
              Photo 6.  Fishway # 1 during the fall of 2005 – approximate flow 2.3cms 
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              Photo 7.  Downstream section of fishway # 2 
 
 

 

 
              Photo 8.  Excavator with ripping bucket at mid section of fishway #2 
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             Photo 9.  Mid section of fishway # 2 with flow control gate – fall 2005 
 

 
 

 
              Photo 10.  Downstream section of fishway # 3   
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              Photo 11.  Upstream section of fishway # 3  
 

 
 

 
    Photo 12.  Downstream section of fishway # 4 – at the cascade the fishway turns to 

     the right  
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             Photo 13.  Cascade # 4 – obstruction to migrating pink salmon  
 

 
 

 
             Photo 14.  Section of fishway # 4 traversing across the river below the cascade 
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             Photo 15.  Top section of fishways # 4 ascending the cascade (right side of photo) 
 

 
 
 

 
             Photo 16.  Pinks resting in fishway pool 
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             Photo 17.  Deactivated access road across logging block leading from cascade 3 & 4  
 

 
 

 
             Photo 18.  Deactivated access road through setback at cascade 3 & 4    
 


