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1.0 INTRODUCTION 
 
This report describes the fish habitat restoration work completed in the Viner River 
during 2005. This project was directed by findings and recommendations resulting from 
the Watershed Overview and Level I Fish Habitat Assessment, both of which were 
completed by Streamline Environmental Consulting Ltd. (Ebell and Cuthbert 2004). Also 
included in this report are the results of routine monitoring to assess the effectiveness of 
all fish habitat restoration work recently conducted within the Viner River watershed. 
 
Viner River is located on Guilford Island, part of the Broughton Archipelago, which is 
north of Johnstone Strait, off the northeast coast of Vancouver Island, BC. The river is a 
4th order stream that drains a watershed with an area of approximately 25 km2  (Figure 
1). Logging of the watershed began in the mid 1930’s. A total of 38 % of the watershed 
has since been harvested. The Viner River has been noted for degraded channel 
conditions and declining salmon runs, in response to which this and other, previous 
habitat restoration and salmon stock enhancement efforts have been undertaken. 
 
Historically, the Viner River is known to have supported an abundance of salmonids. The 
Level 1 assessment determined there is more than 9 km of habitat accessible to 
anadromous fish in the mainstem and tributary reaches. Chum, coho, pink and sockeye 
salmon as well as steelhead, cutthroat and rainbow trout inhabit the system. Fisheries and 
Oceans Canada (DFO) stock assessment data and existing local knowledge report 
significant declines in all Viner River salmon stocks in comparison with recorded 
historical escapements, especially for chum salmon.  
 
The Level 1 Fish Habitat Assessment found low densities of coho salmon that were 
consistent with pre-treatment densities reported for other watersheds impacted by 
historical logging practices. Impacts on fish habitat from natural slope instability have 
been compounded in much of this steep sided drainage by logging and road construction. 
A combination of natural and logging induced landslides have contributed to sediment 
loading in stream channels resulting in a net loss and degraded quality of fish habitat. 
Additional impacts have been caused by the loss of mature riparian vegetation from 
harvesting activities throughout much of the watershed. 
 
Funding for the 2005 Viner River instream restoration work was obtained through the 
Forest Investment Account (FIA). The lead proponent is International Forest Products 
Ltd. (Interfor). Partners in the project included Broughton Archipelago Stewardship 
Alliance (BASA), DFO and members of the Echo Bay community located on Guilford 
Island. 
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1.1 2003 Restoration Objectives 
 
The objectives of the restoration were to increase the amount of stable spawning habitat 
and the percent pool area available for fish rearing and holding. Primarily, work was 
conducted in two headwater reaches, Reach 7 and Reach G1 (Figure 1). These headwater 
areas were assessed as offering exceptionally stable habitat restoration opportunities. 
Large woody debris (LWD) structures were constructed and substrate improvement 
activities were conducted within these reaches. Some maintenance and restoration 
activities of instream and riparian works completed in 2001 and 2002 were also 
completed in 2005. In addition, some Level 2 watershed restoration surveys were 
conducted throughout Reach 5 and lower Reach 6 to support future restoration activities 
should funding become available.  
 
The priority stream reaches for restoration works in 2005 were as follows: 
 

1. Reach 7 – complete SWD & LWD manipulation and addition 
2. Reach G1 – LWD addition and substrate improvement 
3. Reach 2 – maintenance of existing instream and riparian works.  

 
1.2 Project Timing 
 
In the late spring, tree and cage maintenance was completed. Instream restoration work 
was conducted from July 20th to 27th during the appropriate fisheries instream work 
window (June 15 to September 15). In the early part of October 2005 and during early 
March 2006 channel and riparian condition evaluations of Reaches 5 and lower Reach 6 
were completed to determine future potential restoration opportunities.   
  
2.0 PROJECT DETAILS 
 
Reach 7 was assessed as having only 7 % pool habitat by area and a “poor” pool 
frequency of 9.6 channel widths per pool. Though the reach was assessed as having 
“high” LWD numbers per channel width, 70 % of the LWD was rotting alder which had 
fallen since being girdled approximately 10 years ago. This wood had created numerous 
small debris jams and resulting organic debris wedges. The impact of historic cross 
stream yarding and possible post-logging “stream cleaning” activities (where logging 
debris was excavated from the channel) was also apparent from the over widened channel 
and lack of large, functional woody debris. Due to these circumstances areas with good 
quality spawning gravels, adult holding areas and juvenile rearing areas were all 
considered factors limiting fish productivity in this system. In September 2003, instream 
restoration works were completed along a 255 m stretch of Reach 7. This work was 
subsequently assessed as being highly successful (Ebell and Cuthbert 2004). The work 
conducted in Reach 7 in 2005 completed the remaining 81 m of habitat complexing 
originally prescribed to restore this reach. 
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Figure 1.  Viner River 2005 restoration sites 
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The work conducted in Reach 7 during 2005 began where the 2003 restoration terminated 
and continued downstream 140 m into the top end of Reach 6. The lower extent of this 
work is immediately upstream of the confluence with Tributary F.  
 
Tributary G is a small headwater drainage that joins the mainstem at the upper reach 
break of Reach 6. Reach G1 is 106 m in length and flows within an excavated road ditch 
along the eastern edge of the Wahkana Mainline. Large boulder riprap armoring has been 
placed along the entire left bank of this reach to prevent erosion of the road fill material. 
The right bank of Reach G1 is relatively high and well vegetated by a young  mixed 
coniferous/deciduous forest and, as such did not warrant armoring. The average channel 
width was 3.7 m and the overall gradient was 2.6%. The reach was assessed as having a 
51 % riffle habitat area and a 16 % pool habitat area. The pool frequency (7.1 channel 
widths per pool) was determined to be ‘poor’. This frequency is not surprising as the 
channel was excavated and only 0.2 LWD per channel width were present. The dominant 
substrate material was cobble with boulders being sub-dominate. Some gravel is also 
present but was not sorted. Sand and silts are imbedded in the substrates reducing the 
quality of spawning habitat, which was determined to be ‘poor’ (Johnston and Slaney, 
1996). The riparian vegetation overstory was dominated by pole-sapling stage alders. 
Additional details on this reach are provided in the Overview and Level 1 Fish Habitat 
Assessment (Ebell and Cuthbert 2004).  
 
Restoration of the entire 106 m length of Reach G1 was completed in 2005. Between 
Reach G1 and Reach 7, the total length of restoration work conducted in 2005 was 246 
m. Before and after photographs of the instream restoration activities are provided in 
Appendix 1.  
 
Each restoration site was assessed individually and a prescription was developed based 
on the material present instream and the LWD immediately available. Existing woody 
debris was frequently manipulated to concentrate flow and help define and maintain the 
stream channel. Available conifer logs salvaged from along the Wahkana Mainline 
logginroad were placed in the channel to provide long term stability and function. Alder 
present along the channel was occasionally added to these log structures to increase the 
intended effectiveness of the structure. Woody debris was not removed from the wetted 
portion of the channel during these activities.  
 
The restoration reaches are low energy and structures are considered likely withstand 
anticipated peak flows. Peak flows are not expected to be problematic because of the 
relatively small watershed area and the lake headwater, which would dampen peak flows 
by providing some storage capacity (Paige 2003). Due to the low energy of the stream, 
much of the woody debris added to the channel was placed without ballast; however, 
where high stream velocities were present or log buoyancy was encountered, structures 
were cabled to ballast boulders to ensure their integrity (Slaney and Zaldokas, 1997). 
Where possible, LWD was placed such that > 75 % of the length remained above the 
bankfull flood level. Half inch diameter, steel cable was used to fasten logs together and 
tether them to anchor points. Stumps, boulders and live roots were the primary anchor 
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points used; however, some live trees were also used, in which case they were protected 
from cable damage using wood splints around the trunk.   
 
Substrate enhancement activities consisted of “raking” the channel bed substrates with 
the teeth of the excavator bucket. This selectively removed a portion of the boulders and 
cobble while retaining and loosening the remaining gravel substrates. Some sculpturing 
of the channel took place to enhance obvious scour sites into larger pool areas, pool tails 
into gravel rich spawning sites and riffles into cobble/boulder channel weir crests.    
 
2.1 Materials, Access and Equipment 
 
The work was accomplished with a crew of three to four including the operator of a small 
rubber tracked excavator. The crew members were local residents Eric Nelson, Thomas 
Williams, machine operator Dave Edwards and project biologist and environmental 
monitor John Ebell. The work site was accessed by vehicle from Scott Cove. Foot paths 
to the work sites were brushed from the Wahkana Mainline. A rubber tracked excavator 
(Bobcat 341) was the primary tool used to lift winch and excavate materials. The small 
machine had a 4.1 m reach and a width of 2m. The small size allowed access to tight sites 
and the rubber tracks were low impact to the vegetation and soils of the forest floor. Hand 
tools including a line saw, peeve, shovels, chainsaw and snatch blocks were used for 
positioning and fastening the structures. The size of LWD that could be imported to the 
site ranged from 0.3 m to 0.6 m in diameter and 5 to 10 m in length. Much of the LWD 
imported was western redcedar although some hemlock and spruce were also used. A 
total of 47 logs were imported and another 25 pieces of existing instream woody debris 
were used. Approximately 118 boulders were imported for ballast and instream uses. 
Approximately 300 m of cable and 35 line clamps were used for strapping and securing 
the imported logs. Approximately 45 m2 of stream channel was raked and enhanced for 
spawning habitat. Table 1 summarizes the materials utilized at each site. 
 
2.2 Environmental Aspects 
 
Interfor has ISO 14001 Certification which includes an Instream Project Monitoring 
Standard Operating Procedure (SOP), which was followed during the instream works. 
Significant environmental aspects were identified prior to project commencement and 
were recorded in the Pre-work Form and the Significant Environmental Aspect form.  
 
The main environmental aspects identified for this project were the management of 
sediment during construction of instream structures and the proper handling of fuel, 
including spill response. Because of the nature of the work completed at each site and the 
small machinery used there was very little bank disturbance, erosion or resulting 
sediment release. Proper procedures with respect to refueling and storing of fuel and 
equipment as outlined in the Interfor SOP were diligently followed. 
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Table 1. 2005 restoration sites and materials used.

Reach Site Structure 
Crosbie 
Clamps   

(#) 

Log 
Staples 

(#) 

Cable 
Length 

(m) 
approx. 

LWD 
(#) 

Rock 
Ballast and 
Structure 

(#) approx. 

Gravel 
Enhancement 
(m2) approx. 

Notes 

6 3+346 LWD addition 4 4 30 4 5  Lt bank a frame, enhance scour, add diversity 
6 3+353 LWD addition 2 2 15 2   Rt bank log constriction at top of riffle  
6 3+367 spawning platform     15 6 Rock weir and gravel enhancement 
6 3+370 LWD addition 1  10 1   Lt bank lateral log for cover and diversity 
7 3+385 spawning platform     15 8 Rock weir and gravel enhancement 
7 3+406 LWD addition 2 1 20 2   Lt bank cover logs  
7 3+415 LWD addition 4 2 30 3 4  Rt bank A-frame, for bank protection and cover 
7 3+439 rock weir and riffle     45  Rock riffle to replace alder jam and spawning 
7 3+445 LWD addition 2  20 2  9 Rt bank logs, protect bank, add cover 
7 3+458 LWD A-Frame 3 2 40 4 2  Rt bank A-frame to enhance hard point 
7 3+471 LWD A-Frame 3 2 30 3   Lt bank A-frame to enhance hard point 
7 3+476 LWD addition 2 1 20 2   log and debris additions to constrict flow  

G1 0+009 bank log 1  7 1   Lt bank log, enhance stability and cover  

G1 0+028 
rock weir and 

cover 2 1 10 3 20 4 rock weir spawning platform and cover logs 
G1 0+042 cross log    3 1 4 cross log and gravel enhancement 
G1 0+056 LWD addition 2  15 4 2 2 A frame, pool development 
G1 0+059 spawning platform    1 2 8 hydraulic drop log enhanced gravel upstream 
G1 0+065 cover logs 4 3 25 4 4 3 cover logs cross stream, enhance pool depth 
G1 0+076 cover logs   10 4   cover logs cross stream 

G1 0+085 
cover logs, 
boulders 1  10 2 1 1 add cover logs and boulder cover  

G1 0+116 
cover logs, 
boulders 2  8 2 2  add cover logs and boulder cover  

Total  35 18 300 47 118 45   
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2.3 Modifications to Prescriptions 
 
Level 2 prescriptions were developed by Paige (2003) and Ebell (2005). The concepts of 
these prescriptions were followed, with some field adaptations as required based on the 
materials available and the capacities of the equipment utilized. Though the Bobcat 341 is 
a small excavator it was found to be robust and capable of handling sizable LWD and 
boulders. This greatly enhanced the quality and robustness of the structures that could be 
installed. Substrate enhancement was also emphasized once the machine proved its 
capacity to rake out the cobble and boulders creating quality spawning gravel sites and 
deeper pool areas. The boulders and cobbles removed were often relocated into riffle sites 
providing stable weir crests, which would promote upstream spawning gravel 
concentrations. 
 
2.4 Level 2 Reconnaissance  
 
Level 2 reconnaissance took place in other reaches of the stream to prepare for future 
restoration opportunities and funding. The focus of this reconnaissance was directed by 
the Level 1 Fish Habitat Assessment (Ebell and Cuthbert 2003).  
 
In a 165 m length of the lower portion of Reach 6 a longitudinal profile and associated 
cross sectional profiles were conducted to develop prescriptions for future LWD 
additions. An optical survey level and survey rod were used to collect this data. A 
benchmark was established along the survey using a steel log staple and blue and red 
flagging tape. The raw data collected is provided in Appendix 2.  
 
A riparian assessment was completed over a total length of 500 m, which encompassed 
all of Reach 5, the upper portion of Reach 4 and a lower portion of Reach 6. A total of 
three hectares of riparian area was assessed. 
 
A review of channel stability and future enhancement options in Tributary C was also 
carried out by guest participant Tom Millard, MSc, P.Geo. Research Geomorphologist 
with the Ministry of Forests, Coast Forest Region. This assessment studied the existing 
alluvial fan and historic stream channel activity and resulted in recommendations on 
priority areas for future restoration. The results of his study are provided in Appendix 3.   
 
2.5 Maintenance of Previously Completed Instream and Riparian 
Restoration Work. 
 
All previously completed instream works were assessed and found to be functional and 
stable. A preventative measure was made to protect the structure located at 0+631 in 
Reach 2. This structure was built in 2002 to help enhance bar development on the left 
bank. A large log naturally drifted into place across the channel immediately upstream of 
this structure redirected flows at this structure threatening its function. During high flow 
periods the redirected flows had begun to scour around and inland of the structure and 
down the left bank of the channel. The log was cut into several lengths to avoid this 
undesired circumstance. The upstream end of the log was anchored to a hemlock tree and 
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cut segments were tethered to allow them to dislodge and wrap along the left bank during 
higher water levels. The desired outcome was to enhance the structure at 0+631 and 
further promote bar formation along the left bank.    
 
Maintenance of deer cages installed to protect planted riparian vegetation also took place 
in Reach 2 throughout the 4.7 ha riparian restoration area that was planted in 2001 and 
2002. A large majority of the seedlings planted were found to be thriving with only an 
approximately 5 to 10 % mortality observed. Approximately 30 % of the seedlings were 
surpassing the tops of the browse cages and no longer benefiting from protection so these 
cages were removed. The cages of other trees were repositioned and supported as needed. 
Leaders and branches were straightened to avoid future damage. Where present, 
competitive salmonberry was pulled from around the base of the trees. All unused cages 
were gathered to a central collection for removal by helicopter when the next opportunity 
exists.  
 
3.0 PROJECT PRODUCTION 
 
Restoration within Reach 7 and G1 focused on increasing pool area and depth as well as 
creating and enhancing spawning sites. A total of 268 m of stream length was restored. 
Given the 3.4 m mean wetted width this restoration will account for approximately 911 
m2 of habitat area. Using a post-treatment coho fry production objective of 0.87 fry / m2 
(Keeley et al. 1996), the restored section of Reach 7 should support a population of 
approximately 790 fish. In addition the stable, quality spawning habitat produced will 
provide much needed spawning habitat. 
 
In addition to the restoration accomplished, Level 2 assessment work was completed. In a 
165 m length of the lower portion of Reach 6 a longitudinal profile and associated cross 
sectional profiles were conducted to develop prescriptions for future LWD additions. A 3 
ha riparian assessment was completed encompassing all of Reach 5, the upper portion of 
Reach 4 and a lower portion of Reach 6. A professional opinion was obtained on channel 
stability concerns in Sub-basin C resulting in a report with recommendations for future 
restoration. 
 
4.0 PROJECT COSTS 
 
Project labor, supervision, reporting and administration  $17,408 

Materials, site costs and equipment     $16,050 

Total (approximate)          $33,458 
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5.0 MONITORING  
 
A routine Effectiveness Evaluation was conducted at 13 sites in Reaches 1 and 2 as well 
as at the 23 sites restored in 2003 within Reach 7. Observations and recommendations are 
provided in Table 2. Observations on the condition of riparian restoration plantings in 
Reach 2 are also noted. The 12 new sites restored in Reach 7, the top of Reach 6 and the 
9 new sites in Reach G1 are summarized in Table 3 for future monitoring. 
 
All 2001, 2002 and 2003 structures were examined for structural condition, stability and 
effectiveness. Maintenance requirements were noted and completed during the 2005 
instream work window. At the end of the 2005 field season (July 27) all structures built in 
2001, 2002 and 2003 were in place and fully intact. All structures were found to be 
functioning, as intended, to restore, enhance and protect fish habitat. As noted in previous 
monitoring reports, some of the structures were not as low in the channel during lower 
flows as would be ideal, although their effect on scouring deeper pool sites or protecting 
bank / gravel bar sites was evident. Substantial changes to the channel have resulted from 
2001 instream structures 1, 2, 3, and 7. At these sites deep, complex pools have formed 
while substrate storage areas downstream have built up. This process of scour and 
deposition is successfully adding to channel stability and habitat function.  
 
Riparian restoration plantings in Reach 2 are establishing well. Competition from grasses 
and salmonberry shrubs has been less than expected and was easily controlled by hand 
pulling. The majority of the seedlings are reaching free to grow conditions, as they are 
growing above the competition. In many cases the cedar trees are reaching the tops of 
their wire cages or leader growth has advanced through the mesh. Approximately 25 % of 
the wire cages have been removed. Fallen cages were re-staked and leader and branches 
have been repositioned within the cages.   
 
As discussed in the 2003 Effectiveness Evaluation (Ebell and Cuthbert 2004) The natural 
bank erosion site at 2+684 m along the right bank in Reach 5 should be included in future 
routine monitoring. Concerns at this site have long been noted by local stewardship 
volunteers and during the past five years a number of professionals have assessed the site. 
During the Level 1 assessment in 2003, 7 second growth hemlock trees and 2 alder trees 
that had fallen into the channel from the eroding bank were observed. The pros and cons 
of the developing situation have been debated but the most effective response to this 
situation is yet to be determined. Four rows of stakes were driven into the bank radiating 
away from the bank edge at 1 m intervals from which to monitor the progression of the 
erosion.  
 
The 2005 monitoring of this site found that erosion of the bank continues with a loss of 
all but the inner few monitoring stakes. This equates to an erosion rate of approximately 2 
m per year. The loss of bank has added three or four second growth conifers to the 
logjam. The jam remains pervious allowing flood flows to disperse through it. Fish access 
is also not blocked by the jam as a deep channel is maintained along the right bank. The 
jam is dissipating energy causing significant bed load deposition upstream and a dynamic 
channel change. This gravel capture is seen as a positive action; however, there is a 
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concern that should the jam become more impervious the river could out-flank the jam to 
the left bank and relocate through a low lying inactive floodplain area. The floodplain 
consists of poorly established, predominantly alder forest. The soils are expected to be 
fine textured and easily eroded. Thus, channel relocation through this site could 
contribute significant amounts of fine textured sediments downstream, which could be 
detrimental to fish in the short term and spawning habitat in the long term. The 
opportunity to cut open a primary channel along the right bank has been discussed and 
remains a simple option should the river show signs of relocating. This site should 
continue to be monitored closely whenever possible.  
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Table 2: Summary of Instream Restoration Works, Routine Effectivness Evaluation
Performance Objectives Overall
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2003
R7 3+485 LWD addition 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 Lt bank cedar root wad, enhance cover
R7 3+491 LWD constriction 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 Lt and Rt bank log constriction
R7 3+497 LWD addition 3 3 3 Co Juv, Ad 3 3 3 3 3 LWD additions to enhance scour and cover
R7 3+504 LWD manipulations 3 3 3 3 Co Juv, Ad 3 3 3 3 3 3 open alder jam, add LWD, enhance scour 
R7 3+508 LWD spur 3 3 3 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 3 Lt bank spur, Rt bank deflector
R7 3+517 LWD addition 3 3 3 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 3 Lt and Rt banks, enhace spawning site
R7 3+525 LWD addition 3 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 3 enhance drop, pool and spawning
R7 3+539 LWD manipulations 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 alder log in trib for bank stability and cover
R7 3=551 LWD spur 3 3 3 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 3 Lt and rt spur logs, define ch., constrict flow 
R7 3+558 LWD A-Frame 3 3 3 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 3 Rt bank A-frame to enhance hard point
R7 3+563 LWD spur 3 3 3 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 3 x-log and deflector, enhance pool and spawning
R7 3+570 LWD addition 3 3 3 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 3 log and debris additions to constrict flow 
R7 3+573 bank log 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 Rt bank log, enhace stability and cover 
R7 3+586 LWD A-Frame 3 3 3 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 3 Lt. bank A-frame, create pool and spawning site 
R7 3+593 LWD manipulations 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 manipulate alder LWD, enhance scour 
R7 3+611 LWD manipulations 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 manipulate alder LWD, enhance scour 
R7 3+640 LWD addition 3 3 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 enhance scour and expose gravel 
R7 3+650 LWD manipulations 3 3 3 Co Juv, Ad 3 3 3 3 3 3 manipulate alder LWD, enhance scour 
R7 3+658 LWD manipulations 3 3 3 Co Juv, Ad 3 3 3 3 3 3 manipulate alder LWD, enhance scour 
R7 3+666 LWD manipulations 3 3 3 Co Juv, Ad 3 3 3 3 3 3 3 manipulate dam outflow, define channel 
2002

R1 0+295 8 LWD spur 3 3 3 Cm, Co Juv, Ad 3 3 3 3 3 3 3 Right bank spur 
R2 0+340 9 LWD spur 3 3 3 Cm, Co Juv, Ad 3 3 3 3 3 3 3 Right bank spur 
R2 0+350 10 LWD spur 3 3 3 Cm, Co Juv, Ad 3 3 3 3 3 3 3 Left bank spur 
R2 0+475 11 LWD spur 3 3 3 Cm, Co Juv, Ad 3 3 3 3 3 3 3 Left bank spur 
R2 0+630 12 LWD 1 1 Cm, Co Ad 1 2 1 1 Bar protection structure
R2 0+695 13 LWD 3 3 Cm, Co Ad 3 3 3 Right bank protection structure
2001*
R2 0+528 1 LWD A-Frame 3 3 3 3 Cm, Co Juv, Ad 3 3 3 3 3 3 3 n/a Right bank double A-Frame (old 0+515)
R2 0+532 2 LWD A-Frame 3 3 3 3 Cm, Co Juv, Ad 3 3 3 3 3 3 3 n/a Left bank double A-Frame (old 0+515)
R2 0+690 3 LWD A-Frame 2 2 2 Cm, Co Juv, Ad 2 2 2 3 1 n/a Left bank double A-Frame (old 0+704)
R2 0+713 4 LWD A-Frame 3 2 2.5 Cm, Co Juv, Ad 3 3 3 3 3 n/a Right bank double A-Frame (old 0+719)
R2 0+763 5 LWD 1 1 1 Cm, Co Juv, Ad 2 2 2 2 1 n/a laid on gravel bar to recruit material
R2 0+785 6 LWD 2 2 Cm, Co Juv, Ad 3 1 n/a reposition existing LWD
R2 1+249 7 LWD A-Frame 3 3 3 3 Cm, Co Juv, Ad 3 3 3 3 3 3 3 n/a Left bank double A-Frame 

*  constructed in 2001 Information for ID numbers 1 to 7 was taken from the 2001 As-Built report
**  constructed in 2002 Information for ID numbers 8 to 13 was taken from the 2002 As-Built report

Values defined:
1 = site conditions resulting from works fail to meet objectives.  Expectations are not met. Values shaded represent original Performance Objectives.  
2 = site conditions resulting from works are failing to meet expectations or objectives; Unanticipated performance objectives are marked without shading as are the Overall Ratings.
3 = site conditions resulting from works are meeting expectations and objectives.
4 = site conditions resulting from works are exceeding expectations and objectives; Table derived from : Technical Guidelines: Routine Effectiveness Evaluation - Working Draft June 17, 2002

Streamline Environmental Consulting Ltd. # 2150 11
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Table 3. Monitoring objectives for 2005 restoration.  
Performance Objectives Stream Dist. ID Structure Type 

Physical Biological 
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2005                          
R6 3+346   LWD addition O    O   Co Juv, Ad O O            Lt bank a frame, enhance scour, add diversity 
R6 3+353   LWD addition O O   O   Co Juv, Ad O O            Rt bank log constriction at top of riffle  
R6 3+367   spawning platform O O   O   Co Juv, Ad O O O O          Rock weir and gravel enhancement 
R6 3+370   LWD addition O O  O    Co Juv, Ad  O O           Lt bank lateral log for cover and diversity 
R7 3+385   spawning platform O O      Co Juv, Ad  O O           Rock weir and gravel enhancement 
R7 3+406   LWD addition O   O O   Co Juv, Ad O O            Lt bank cover logs  
R7 3+415   LWD addition O   O O   Co Juv, Ad O O            Rt bank A-frame, for bank protection and cover 
R7 3+439   Rock weir and riffle    O  O O   Co Juv, Ad  O O           Rock riffle to replace alder jam and spawning 
R7 3+445   LWD addition O   O O   Co Juv, Ad  O O           Rt bank logs, protect bank, add cover 
R7 3+458   LWD A-Frame O O O O O   Co Juv, Ad  O O           Rt bank A-frame to enhance hard point 
R7 3+471   LWD A-Frame O O O O O   Co Juv, Ad  O O           Lt bank A-frame to enhance hard point 
R7 3+476   LWD addition   O  O O   Co Juv, Ad  O O           log and debris additions to constrict flow  

RG1 0+009 1 bank log     O O   Co Juv, Ad  O O           Lt bank log, enhance stability and cover  
RG1 0+028 2 rock weir and cover O O   O   Co Juv, Ad  O O           rock weir spawning platform and cover logs 
RG1 0+042 3 cross log O O   O   Co Juv, Ad  O O           cross log and gravel enhancement 
RG1 0+056 4 LWD addition O O   O   Co Juv, Ad  O O           A frame, pool development 
RG1 0+059 5 spawning platform O O   O   Co Juv, Ad  O O           hydraulic drop log enhanced gravel upstream 
RG1 0+065 6 cover logs O O   O   Co Juv, Ad  O O           cover logs cross stream, enhance pool depth 
RG1 0+076 7 cover logs      O   Co Juv, Ad  O O           cover logs cross stream 
RG1 0+085 8 cover logs, boulders      O   Co Juv, Ad  O O           add cover logs and boulder cover  
RG1 0+116 9 cover logs, boulders      O   Co Juv, Ad  O O           add cover logs and boulder cover  

Table derived from: Technical Guidelines: Routine Effectiveness Evaluation - Working Draft June 17, 2002 
Values shaded represent original Performance Objectives 
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Appendix  1. Photographs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 1. Reach 7, Site 3+458 Before, LWD present is primarily rotting alder. July 20, 2005. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 2. Reach 7, Site 3+458 After LWD additions. July 27, 2005. Standing alder snags on right of ‘before’ 
frame removed to eliminated a potential danger to the crew as well as avoiding their inevitable contribution 
into the mainstem and short term destabilizing influence. The trunks were added to the stream margins for 
cover and riparian enhancement. 
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Photo 3.  Reach 7, Site 3+439. Before of rotten 
alder jam storing bed load. July 20, 2005. 
 
 
 
 
 
 
 
 
 

 
 
Photo 4. Reach 7 Site 3+439 After of alder jam 
replaced with rock weir for long term stability, 
spawning gravel enhanced upstream of the weir 
plus LWD cover logs. July 27, 2005. 
 
 
 
 
 
 
 
 
 
 

 
 
 
Photo 5. Reach 7, Site 3+415. LWD additions to 
natural alder debris to enhance long term function. 
July 27, 2005. 
 
 
 
 

 
 
Photo 6. Reach 7, Site 3+406. Bank cover log 
addition. July 27, 2005. 
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Photo 7. Reach G1, Site 0+065 
downstream view, Before. July 22, 
2005. 
 
 
 
 
 

 
 
 
 
 
Photo 8. Reach G1, Site 0+065 
downstream view, During. July 
23, 2005. LWD additions, 
spawning gravel enhancement, 
Hydraulic drop scour log in place 
5 m upstream of the excavator 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 9. Reach G1, Site 0+065 downstream view, After. LWD additions, spawning gravel enhancement, 
pool enhancement. July 27, 2005. 
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Photo 10. Reach 6, Site 3+346. 
upstream view, Before. 
Decomposing LWD present, no 
recent contributions. July 26, 
2005.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 11. Reach 6, Site 3+346 
upstream view, After. 
Triangular spur structure with 
boulder ballast to enhance pool 
scour and add channel stability. 
July 27, 2005. 
 
 
 
 
 

 
 
 
 
 
Photo 13. Bobcat 341 adding 
approximately 900 kg of boulder ballast to 
Reach G1, Site 0+075. The rubber tracked 
mini excavator was found to be a powerful 
tool with the versatility to support instream 
restoration in remote operations. July 25, 
2005. 
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Photo 14. Reach 2. western 
redcedar seedlings planted in 2001 
with cages removed and free-to-
grow. July 26, 2005. 
 
 
 
 
 

 
 
 
 
Photo 15. Structure #7 built in 2001 
sound and loaded with entrapped 
debris. Routine monitoring shows that 
stable scour and deposition are 
associated with all previously built 
structures. Dec. 2, 2005. 
 
 
 

 
 
 
 
 
 
Photo 16. Reach 7, Site 3+563. 
Downstream view of 2003 
restoration works showing stable 
channel structure and alluvial 
gravel substrate previously 
covered in organics. July 26, 
2005.  
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Appendix  2. Level 2 Survey Data 

 
Reach 6 Longitudinal Survey  26-Jul-05 
Crew: John Ebell / Thomas Williams Elevation: arbitrary 

Hab. 
Type Dist. 

Height 
instrument 

Channel 
Level 
(m) 

Water 
Level 
(m)  Comments 

P 0 50 44.38 44.84 Start R6 survey 
R 5 50 44.85 44.94  
R 10 50 44.89 44.97  
R 15 50 44.96 45.04  
R 20 50 45.06 45.25  
P 25 50 44.85 45.25  
R 30 50 45.44 45.54  
R 35 50 45.75 45.85  
R 40 50 45.79 45.94  
P 45 50 45.58 45.94  
P 50 50 45.58 45.94   
P 55 50 45.58 45.94  
R 60 50 46.39 46.54  
R 65 50 46.55 46.65  
P 70 50 46.54 46.74 Cross Section survey site, BM #1 on Left bank 
P 75 50 46.6 46.75  
P 80 50 46.64 46.79  
P 85 50 46.82 47.04  
R 90 50 47.2 47.33  
R 95 50 47.33 47.53  
R 100 50 47.4 47.59  
P 105 50 47.01 47.6  
R 110 50 47.72 47.94  
R 115 50 47.81 47.99  
R 120 50 47.89 48.01  
R 125 50 47.94 48.08  
R 130 50 48.11 48.26 Cross section survey site, BM #2 on Right bank 
R 135 50 48.23 48.38  
R 140 50 48.37 48.53  
P 145 50 48.23 48.58  
P 150 50 48.37 48.58  
P 155 50 48.32 48.58  
P 160 50 48.3 48.58  
R 165 50 48.74 48.85 Trib E inflow from Rt bank, End survey 
      

BM #1 installed on Lt bank opposite Trib D inflow in Alder tree adjacent survey location 0+065 
BM #1 is a steel log stable flagged with blue and red  
BM #1 elevation arbitrarily set at 50.00m 
BM #2 installed on Rt bank stump 35 m downstream of trib E inflow adjacent survey location 0+130m  
BM #2 elevation calculated to be 50.91m 
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Viner River Reach 6 Cross section survey 26-Jul-05 
Section at 130 m in longitudinal survey   

Dist. 
Height 

instrument 
Channel 
Level (m) 

Water Level 
(m) Comments 

0 51.03 49.59  Leftt Bank 
1 51.03 49.45   
2 51.03 49.26   
3 51.03 49.38   
4 51.03 49.37  top of bank 
5 51.03 49.12  edge of rooted veg 
6 51.03 48.71   
7 51.03 48.55   
8 51.03 48.38   
9 51.03 48.17 48.25 edge of water  

10 51.03 48.08 48.25  
11 51.03 47.98 48.25  
12 51.03 48.03 48.25  
13 51.03 48.08 48.25 edge of water 
14 51.03 49.18  Vegetation edge 
15 51.03 49.65   
16 51.03 50.51  Left bank 
17  -0.2   
18  -0.02   
19  -0.01  Right Bank 

Note: Surveyed from Bench Mark #1  
Bench mark #1 installed on Lt bank opposite Trib D inflow in Alder tree adjacent survey 
location 0+065 
Bench Mark #1 is a steel log stable flagged with blue and red ribbon 
BM #1 elevation arbitrarily set at 50.00m 
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Viner River Reach 6 Cross section survey 26-Jul-05 
Section at 130 m in longitudinal survey   

Dist. 
Height 

instrument 
Channel 
Level (m) 

Water 
Level (m) Comments 

0 51.53 49.83  Right bank 
1 51.53 49.75   
2 51.53 49.63   
3 51.53 49.33   
4 51.53 48.83  edge of rooted veg 
5 51.53 48.5   
6 51.53 48.26 48.31 edge of water and WL 
7 51.53 48.21 48.31  
8 51.53 48.18 48.31  
9 51.53 48.31 48.31 edge of water and WL 
10 51.53 48.31   
11 51.53 48.43   
12 51.53 49.01   
13 51.53 48.86   
14 51.53 50.08   
15 51.53 50.33   
16 51.53 50.69  Left bank 

Note:  Bench Mark #2 installed at section site, 35 m downstream of Tributary E inflow 
Bench mark #2 installed on Right bank stump with steel log staple and red and blue 
ribbon. 
Bench Mark #2 elevation is 50.907 carried from Bench Mark #1 
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Appendix  3. Tributary C Fan Assessment 
 



 
Ministry of Forests and 
Range Coast Forest Region MEMORANDUM 
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March 23, 2006 

To: Warren Warttig 
International Forest Products 
#101-1180 Ironwood Rd 
Campbell River, BC. V9W 5P7 

From: Tom Millard 
Research Geomorphologist 
Coast Forest Region 

Re: Tributary C fan and channel assessment, Viner River, Guilford Island  

1.0 Introduction 

John Ebell of Streamline Environmental Consulting (SEC) requested that I evaluate channel 
conditions and possible rehabilitation options for a section of channel located on a fan in the 
Viner Watershed, Guilford Island. International Forest Products and residents of Guilford 
Island are doing restoration work in the Viner River. The section of channel to be assessed is 
a portion of Tributary C (see Viner River Overview and Level 1 Fish Habitat Assessment, 
SEC report for mapped tributary locations), from the junction with the mainstem Viner River 
to the top of the fan. 

John Ebell and I flew to Scott Cove on October 5, 2005. We drove to the watershed with Eric 
Nelson, Billie Procter, and Claudia Maas, and spent about 5 hours walking along the channel 
system. Weather was mild, mostly cloudy, and with some rain. 

In addition to the field work, I have conducted an extensive aerial photograph review to assess 
watershed and channel changes since 1950. 

Low elevation areas in the watershed were railway-logged prior to 1932. Essentially no other 
logging in the watershed occurred until 1986 (B. Procter per. comm., in SEC report), after 
which logging occurred until 1996 (Geowise report). 

2.0 Tributary C description 

The watershed of Tributary C is centered along a large bedrock fault. At the outlet of the 
valley a fan has formed, and Tributary C flows across the fan for about one kilometre and 
then joins the mainstem of the Viner River. A bedrock knoll separates the fan from the 
mainstem Viner River. Most of Reach C1 is not on the fan. 

Aerial photographs from 1950 show the entire Tributary C watershed as unlogged, and no 
recent landslides are evident. The fan area is covered with second-growth timber. 
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The 1960 photos show a very large (approximately 300,000 m3) natural landslide on the south 
valley wall (identified in the Geowise report as Slide No. 6). The slide entered into Tributary 
C and travelled as a debris flow down to the fan, causing severe disturbance (Figure 1). Large 
swaths of trees were removed or buried as the landslide swept across the fan. Near the top of 
the fan the swath is up to 200 m wide. In the middle of the fan are four or five separate 
swaths. The longest of these swaths is in about the same location as the Tributary C mapped 
in the Streamline report, and the landslide removed trees as far as the mainstem of the Viner 
River. Substantial quantities of sediment would have been deposited directly into the Viner 
River. Two or three swaths are located on the northeast portion of the fan and feed directly 
into Tributary B, which shows a 30 – 40 m wide zone of disturbance and sediment deposition 
less than 200 m from Tributary B’s junction with the mainstem of Viner River. At the time of 
the 1960 photos, it appears that most of the surface flow from the watershed of Tributary C 
flowed to the northeast side of the fan and entered Tributary B. 

Figure 1. Watershed C fan and channel network as it appeared in 1960. 
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Photos taken in 1969 show all but the upper portions of the fan had revegetated. It appears 
that most of the flow had reverted to a channel with similar location as the Tributary C 
channel location.  

A new large (about 30,000 m3) natural landslide on the north side of Tributary C watershed is 
visible in 1979 photos. The landslide entered directly into Tributary C channel. On the upper 
left side of the fan a newly scoured channel is visible (this is likely the channel that we 
walked down after reaching the top of the fan). Lower on the fan the channel appears to be in 
a similar location as the current Tributary C. 

At the time of the field visit in October 2005, all of the surface flow from Watershed C 
drained to the Viner River through Tributary C. A single channel was present at the top of the 
fan, with a channel gradient of about 20% and channel incision (height from the deepest part 
of the channel to the top of channel bank or other confinement) about 2 m. The channel 
showed evidence of relatively frequent events that destroy strips of trees and can result in 
channel location changes. Water flows were limited to one channel from the top of the fan 
until about the middle section of the fan, where extensive sediment deposits were present, 
bank heights become shallow (<1 m), and several channel branches (some active, some 
currently not active) were present. All channels rejoined on the lower portion of the fan and 
the channel location appears to have been stable here for probably centuries. Reach C1 shows 
revegetated gravel bars that indicate the channel is about half its previous width. This 
decrease in channel width has likely been occurring since the 1950s landslide. 

John Ebell, Warren Wartig (Interfor) and Karl Walters (DFO) were onsite December 2, 2005. 
John reported that another large event had occurred in Tributary C watershed. Some sediment 
reached Tributary B, indicating that that side of the fan has become active again, at least 
temporarily. 

 

3.0 Evaluation of Tributary C watershed and fan 

Watershed C has a significant history of landslides. The large natural landslide (#6) that 
occurred in the 1950s greatly affected channel location and sediment supply on the fan and 
continues to affect the channel. Subsequent smaller natural landslides, and a few small 
logging-related landslides (Geowise report) have supplied sediment to Tributary C and may 
have had relatively minor effects on the location of the channel on the fan. The most recent 
event observed in December of 2005 indicates instability in the watershed continues, and 
future landslides should be expected. However, it is unlikely that a landslide of similar size to 
the 1950’s landslide will occur anytime soon. 

Channel locations on the fan of Tributary C can be expected to change location on occasion as 
new landslides, or even smaller events such as woody debris jams, cause blockages and new 
channel locations are created (or older, abandoned channels are re-occupied). In addition to  
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unstable channel locations, the Tributary C fan can be expected to have significant amounts of 
landslide sediment deposited onto it, particularly in the upper portions. Most of the sediment 
that originates in the watershed of Tributary C is deposited on the fan and does not reach the 
mainstem of the Viner River. However, reworking of sediment deposits on the fan will result 
in some sediment reaching the mainstem. 

The lower areas of Tributary C fan are partially bounded by a bedrock knoll located between 
Tributary B and Tributary C (Figure 1). This limits the possible locations of channels at the 
base of the fan, and it is likely that both Reach B1 and Reach C1 have been stable reach 
locations for centuries or longer. These reaches will likely maintain their position, but if there 
is a blockage upstream, flow in the reach may be limited to re-emerging groundwater flows. 

 

4.0 Additional comments on Viner River watershed and mainstem channel 

The 1969 photos show a very large landslide (debris flow), about 400,000 m3, that started in 
Tributary F (Slide #2, Geowise report). This slide affected the Viner River mainstem channel 
for a long distance, with second-growth trees being ripped out along the banks of the 
mainstem as far as Tributary B. Immediately upstream of Tributary C the channel was about 
50 m wide, compared to 9 m today (SEC report). The Tributary F slide caused extreme 
channel disturbance in the mainstem Viner River. The channel shows evidence of this 
disturbance and the subsequent recovery to more normal conditions.  

At the time of Slide 6 (Tributary C valley) and Slide 2 (Geowise report; Tributary F), the 
valley bottom of the Viner River and the fan of Tributary C were in young second-growth 
timber (approximately 20 – 40 years old). It is likely that the extent of landslide disturbance 
was greater due to the lack of large timber, and that lack of large timber has limited the 
amount of large woody debris available for channel structure. Over the last few decades the 
mainstem Viner River has become narrower and has begun to cut down through landslide 
sediment. As a result, older woody debris is being re-exposed in the channel, as noted by John 
Ebell. New sources of large woody debris are now becoming available in some locations 
where the channel is adjacent to the second-growth timber and the bank is subject to erosion. 
Unless new very large landslides occur, the mainstem of the Viner River should continue to 
stabilize. 

 

5.0 Opportunities for restoration and conclusion 

Tributary C watershed can be expected to produce occasional landslide events that deliver 
large volumes of sediment to the fan area. Channel locations on the fan are not likely to be 
stable in the long-term. The fan and its channels should be allowed to function naturally so 
that sediment continues to be deposited onto the fan surface. 

The bedrock knoll at the base of the fan limits channel locations at the bottom end of the fan. 
This indicates that reaches B1 and C1 are likely stable channel locations. Either of these 
reaches may be candidates for restoration, although each location is still likely to be subject to 
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occasional large volumes of sediment deposition, and at times they may only carry 
groundwater flows. 

The Mainstem Viner River is becoming more stable and this trend is likely to continue. It 
likely presents the best opportunities for restoration. 

Should you require further information please contact me. 

 

Tom Millard, P.Geo. 

Cc: John Ebell, Streamline Environmental Consultants 




