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1.0 Introduction and Proposed Development1 
 
Forsite Consultants Ltd. (Forsite) was retained by BC Timber Sales Strait of Georgia Business Area (BCTS) to 
carry out a terrain stability assessment (TSA) of the proposed addition to Cutblock C34M (formerly named 
MB049).  This work was completed as part of the Multiphase Development Services Contract # SD08TCC016. 
 The proposed development is located in the upper McNab Creek watershed approximately 32km northeast of 
Sechelt, BC. 
 
The proposed development consists of Cutblock C34M and the proposed Branch 2716 Road. The total area of 
the cutblock proposed for harvesting is approximately 9 hectares.  The cutblock is proposed for cable yarding.  
This assessment focused on the eastern end of the cutblock where a small (approximately 1 hectare) addition 
was made by Forsite timber development personnel to the original cutblock area. 
 
The original cutblock and access road was assessed by Baumann Engineering in 2003 and is covered in 
the report dated February 26, 2003 for Cutblock MB049.  This assessment only addresses the additional 
area added at the east end of the cutblock (see Figure 1) and the gully-like draw added adjacent to FC 4. 
 
Elements at risk in the area of the proposed development include a high pressure natural gas pipeline (Terasen) 
and Box Canyon Creek.  The pipeline is located within the right of way of the forest road that accesses Box 
Canyon Creek approximately 200m downslope of the cutblock.  BCTS fish inventory information indicates 
that Box Canyon Creek is classified as fish bearing downstream of the proposed cutblock in the lowest reaches 
near the confluence with McNab Creek. 

2.0 Rationale for the TSA 
 
In completion of the layout for this development, Forsite timber development personnel have identified 
sections of the proposed cutblock addition located on slopes greater than 60% with potential indicators of 
instability. 
 
The objectives of this TSA are to:  
 

1. Characterize the existing landslide hazard (terrain and terrain stability conditions) in areas within, 
adjacent to or connected to the development area; 

2. Evaluate the potential or existing effects of the development on the terrain stability potential; 
3. Determine the landslide hazard and potential effects of the development on the identified elements at 

risk (i.e. the resources); and 
4. Recommend site-specific actions to reduce and/or manage the landslide hazard and risk resulting from 

the development. 

3.0 Limitations of the TSA 
 

This TSA has been prepared in accordance with generally accepted geotechnical practises in the British 
Columbia forest industry and in general conformance with the “Guidelines for Terrain Stability Assessments in 
the Forest Sector”2. No other warranty, expressed or implied, is made. General observations are made on the 

                                                      
1  Aspects of forest management, existing and proposed, related to Planning and Operations. 
2 Association of Professional Engineers and Geoscientists in British Columbia (APEGBC), 2003. 
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existing slope gradients, shape, morphology and the general stability. Information on the subsurface soil, 
groundwater and bedrock conditions are gathered from hand-dug test holes, bedrock outcrops, root balls of 
fallen trees and the cutslopes on the existing roads in the surrounding area. No subsurface information from 
deep test pits or drill holes was available.  
 
The classification and identification of the type and condition of the geological units present are judgemental in 
nature. Variations (even over short distances) are inherent and are a function of natural processes. Forsite does 
not represent or warrant that the conditions listed in the report are exact and the user should recognise that 
variations may exist.  Sub-surface conditions other than those identified may be encountered, requiring a 
review of the recommendations contained in this report, with amendments made as needed.  
 
This report does not imply that a landslide will not occur following the proposed development. An estimate on 
the likelihood (or probability) of occurrence of a specific hazardous landslide (i.e. the P(H)3) is given in 
relation to the proposed activities. The magnitude and runout of this landslide will be estimated only when 
the likelihood of occurrence exceeds very low.  
 
The partial risk (i.e. the P(HA)) to the adjacent resources from the specific hazardous landslide will be assessed 
using methods described in the “Landslide Hazard and Risk Case Studies in the Forest Sector” document4. 
Partial risk is the product of the probability of occurrence of a specific hazardous landslide and the 
probability of that landslide reaching or otherwise affecting the site occupied by a specific element. 
Partial risk does not consider the vulnerability of the element(s), and therefore is not a complete estimate of 
risk. In practice, partial risk is usually the preferred type of analysis when little is known about the vulnerability 
of the element(s) or where an estimate of vulnerability is not required.  For the purpose of this assessment only 
the spatial probability5 will be assessed and no analysis of the temporal probability6 will be undertaken.  A risk 
analysis will only be completed where the likelihood of landslide occurrence exceeds low. 
 
Where recommendations are given to reduce the likelihood of landslide occurrence and/or mitigate the risk, the 
residual rating (where given) applies only if the recommendations from this report are followed.  
 
The acceptance of these recommendations by BCTS indicates a willingness to manage the risks to the 
downslope and/or downstream resources (i.e. the elements at risk) associated with the occurrence of the 
specific hazardous landslide. 

4.0 Background Data and Fieldwork 
 
The following air photos were reviewed:  
 

(1) 30BCC 03040 020 and 021  
(2) BC4426 084 and 085 

 
The following information was referenced in preparation for this assessment  
 

1) Harvest plan maps with topographic information at a scale of 1:5000. 

                                                      
3 Probability of occurrence of a specific hazardous landslide. 
4 Province of British Columbia, Ministry of Forests, 2004. 
5 Spatial probability relates to the potential of a landslide to reach or otherwise affect the site occupied by an element. 
6 Temporal probability relates to the potential of a mobile element, such as an occupant of a house or a moving vehicle, to be at the 
affected site at the time the event occurs. 
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2) TSA report prepared by Baumann Engineering for cutblock MB049 February 26, 2003 
3) Geologic Survey of Canada Bedrock Geology Mapping located on BC Ministry of Energy and Mines 

MapPlace webpage, retrieved December 2007.  
 
Fieldwork was completed on October 23, 2007 by Rod Williams, P.Geo, Eng L of Forsite accompanied by 
David Burke, RFT of Forsite. The weather at the time of the assessment was cool and clear.  Rainfall in the 
preceding days was heavy and the streams within the development were close to annual high water levels.   

5.0 General Site Description 
 
Cutblock C34M is located in the McNab Creek watershed upslope of the tributary Box Canyon Creek within 
the Coast Mountains physiographic region.  The topography is typical of a coastal glaciated valley; moderate to 
moderately steep gradient slopes in the lower valley lead to steep bedrock slopes and bluffs on the upper 
slopes.  The present channel of Box Canyon Creek is incised into glaciofluvial and glacial till deposits 
resulting in discontinuous escarpment slopes along its length.  Box Canyon Creek is within a hanging valley 
and becomes deeply incised where it joins the main valley of McNab Creek 
 
Bedrock mapping indicates that the slopes in the area are underlain by Mid Cretaceous quartz dioritic intrusive 
rocks.  These rocks tend to be massive and strong with widely spaced jointing. Areas of marine sedimentary 
and volcanic rock of the Lower Cretaceous Gambier group are mapped in the lower McNab Creek watershed.  
Road cuts in the area revealed tightly jointed sedimentary bedrock with steeply dipping bedding planes. 
 
Surficial materials observed in the area consist of silty sand till deposits on the lower slopes within the cutblock 
transitioning to sandy rubble colluvial veneers on the upper slopes.  Generally, an upper loose layer of 
weathered till was present overtop of a compact deposit.   
 
Several recent landslides are visible on the air photos in the cutblock to the west of C34M.  These slides 
primarily appear to be associated with the cutslope of the upper road constructed across steep gullied slopes 
with numerous avalanche tracks.  The avalanche tracks are all visible on the 1967 air photos but on the more 
recent 2003 air photos several of the draws have recent debris flow scour and evidence of sediment deposition 
on the lower valley slopes.  One event appears to have runout to the channel of Box Canyon creek.  At least 
two of the debris flows likely resulted from the road cutslope failures. 
 
The steep rock slopes upslope of and west of C34M are prone to snow avalanche activity and it is likely that 
the incised draws that transect the cutblock periodically transport snow avalanche and possibly debris flow 
events from the upper slopes to the moderate sloping valley bottom area. 
. 

6.0 Proposed Harvesting - Discussion, Results and Recommendations 
 
6.1 Addition along eastern edge of Cutblock C34M 
 
Discussion 
 
A small 1 hectare addition was added to the eastern portion of this cutblock (see Figure 1) This area extended 
the proposed cutblock over to the edge of the harvested cutblock to the east.  This portion of the cutblock is 
proposed for cable based harvesting.  
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The slope gradients in this area range from 45% at the lower falling boundary to 80% at the upper boundary.  
The slope profile is concave.  Two distinct draws containing streams 1 and 2 originate at the upper boundary 
and become progressively more confined down the slope to the proposed road location.  Downslope of the road 
location the confinement of the draws decreases on the moderate slopes.  The draws are not large enough to be 
visible on the air photos downslope of the cutblock. 
 
Stream 1 initiates in a broad bowl from a collection of seepages that originate on moderate slopes downslope of 
a rock bluff.  The stream is within a draw but is not gullied.  
 
Stream 2 initiates from a wet bowl and then curves below a steep headwall slope within a bedrock controlled 
gully-like draw (see Figure 1).  The stream channel is primarily bedrock and angular rubble.  The bedrock 
surface is rough. The sidewalls of the draw are steep (to 80%) and up to 25m long.  The headwall area near the 
upper falling boundary is primarily rock with very thin intermittent organic soils.  The bedrock surface is 
rough, with minor irregularities suggesting a recent disturbance on the headwall area.  The draw downslope 
contains no mature trees indicating disturbance. 
 
The surficial materials on the ridges between streams 1, 2, and 2A consist of a blanket deposit of loose to dense 
at depth (i.e. below 1m) sandy gravel till.  This material is assessed as well drained but the contact between the 
upper weathered loose horizon and the underlying dense material may restrict infiltration below this depth 
during intense precipitation or snowmelt. 
 
The bedrock exposed in the channel of stream 2 consists of a dark grey sedimentary or metasedimentary rock 
with closely spaced joints and bedding planes dipping steeply and unfavorably (out of the slope).  The rock is 
weathering to cobble size angular rubble. 
 
Re-curved or pistol butted trees, particularly on Douglas fir were noted on the ridge between Streams 1 and 2.  
This condition is most likely the result of snow press and is not likely indicative of soil creep. 
 
The only areas of seepage noted during the field review were within the broad bowl at the top of stream 1 and 
on the headwall like slopes at the top of stream 2. 
 
Results 
 
Results from this TSA conclude that there is an estimated moderate7 likelihood of post-harvest landslide 
occurrence on the steep slopes draped by the thin veneer of weathered soil present near the upper 
boundary and headwall area of the gully-like draw of stream 2.   
This rating is based on: 
 

(i) the gradient of these slopes (i.e. generally steeper than 70%) 
(ii)  the areas of seepage, and  
(iii)  the thin unconsolidated surficial materials 

 
If a post-harvest landslide were to originate from these slopes it would likely be in the form of a surficial, 
translational slide of less than 1m depth.  The estimated initial magnitude would not likely exceed 100 m3.  The 

                                                      
7 

A moderate likelihood means that a landslide is not likely, but possible if there was a significant change to one or more of the 
assumed site conditions. Quantitatively the likelihood of a landslide is estimated as 1/200 to 1/500 annual probability and a long term 
(20 year) probability of 1/10 to 1/25. 
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landslide would likely develop into a debris flow in the gully-like draw; however, due to the limited amount of 
stored sediment and debris in this draw, entrainment of material would be low.  The final magnitude of the 
event would not likely exceed 500m3.  The runout would likely terminate on the moderate slopes at or just 
downslope of the lower falling boundary.  Runout to the location of the natural gas pipeline or Box Canyon 
Creek possible but unlikely (i.e. the P (S: H) is estimated as moderate).   
 
Resources that could be impacted by a landslide of this magnitude include: 
 

a) The replanted trees and/or the standing timber on the landslide path (<0.2 hectare). The partial risk to 
these resources is estimated as high; 

b) The temporary loss of the surficial materials and growing sites on the landslide path (<0.2 hectare). 
The partial risk to this resource is estimated as high; 

c) The fish habitat in Box Canyon Creek.  The partial risk to this resource is estimated as moderate. 
d) The natural gas pipeline. The partial risk to this resource is estimated as moderate. 

 
If under extreme circumstances a landslide were to run out to the location of the natural gas pipeline 
downslope of this area of cutblock C34M, due to the open slopes at that location it would likely be beginning 
to deposit material and not downcutting. 
 
The likelihood of a post-harvest landslide being triggered on the remaining moderate to moderately 
steep slopes in this area of the cutblock is estimated as low8.  
 
This rating is based on: 
 

(i) the gradient of these slopes (i.e. less than 65%) 
 

If a post-harvest landslide were to originate from these slopes, the estimated initial magnitude would not likely 
exceed 25 m3 and the runout would likely terminate on the moderate slopes present at road location or the 
lower falling boundary. 
 
Recommendations 
 
No geotechnical recommendations are suggested for the proposed harvesting in this area of Cutblock 
C34M. 

                                                      
8 A low likelihood means that the likelihood of a landslide is remote, although it is possible, given specific combinations of site 
conditions. Quantitatively the likelihood of a landslide is estimated as less than 1/1000 annual probability and a long term (20 year) 
probability of 1/50 to 1/100. 
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6.2 Former reserve area at the confluence of Streams 3 and 4  
 
Discussion 
 
The original cutblock layout contained several reserve areas within the harvest area.  These reserve areas were 
removed as part of the current amendments to this cutblock due to windthrow concerns.  The area around the 
confluence of streams 3 and 4 was included in one of the reserves (see Figure 1). 
 
Stream 4 flows within an incised gully-like draw that extends from the steep bedrock slopes upslope of the 
cutblock down to the moderate gradient slopes in the valley bottom.  The sidewalls are steep (up to 70% for 
distances up to 15m).  The gradient down the invert of the draw is 60%.  The scarp of an old failure is present 
on the east sidewall approximately 30m below the road location.  No deposit was visible in the invert of the 
draw indicating that the material was transported downslope.  The draw has few mature stems and relatively 
little understorey.   
 
Stream 3 is incised above the road location but loses confinement at the road location.  A small depositional 
area is present below the road location.  The stream then becomes more incised downslope and flows over the 
sidewall of stream 4 at the lower falling boundary.  The slopes adjacent to Stream 3 above the road consist of 
an avalanche chute with scrubby hemlock vegetation.  This area has been excluded from the harvest area.    
The deposit at the road consists of colluvial rubble material that was likely transported to this location by snow 
avalanche events. 
 
The surficial materials on the ridges between streams 3 and 4 consist of a blanket deposit of loose to dense, at 
depth (i.e. below 1m), sandy gravel till.  This material is assessed as well drained. The channel of stream 4 is 
composed of rubble with a sandy gravel veneer on the sidewalls. 
 
Results 
 
Inclusion of this area into the harvest area of the cutblock removes the potential for windthrow that would have 
likely occurred if the reserve was left in place.  Windthrow at the crest of the gully sidewalls would have been a 
significant concern with respect to the stability of the sidewalls. 
 
The gully-like draw of stream 4 has a high likelihood of snow avalanche events and also likely experiences 
debris flow events possibly coupled with the snow avalanche activity. These events initiate upslope of the area 
recently added to the cutblock and assessed as part of this TSA.  The draw is more densely vegetated closer to 
the pipeline location indicating that the snow avalanche and or debris flow events do not frequently runout very 
far below the location of the lower cutblock boundary. 
 
Although the inclusion of this area into the harvest area removes the potential for windthrow on the gully 
sidewall slopes, the old slide scarp on the sidewall below the road and the unconsolidated surficial materials 
present on these slopes indicate that the surficial materials may be sensitive to scour during yarding.  
Significant scour on the sidewalls of the draw during yarding operations would result in a moderate 
likelihood of sidewall failures in this area.   
 
This rating is based on:  
 

(i) The gradient of the sidewall slopes; 
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(ii)  The unconsolidated nature of the surficial materials present on these slopes. 
 
If a landslide were to originate from these slopes, the estimated magnitude would not likely exceed 25 m3 but 
the runout would reach the stream channel. Millard (1999)9 suggest that the minimum debris flow criteria on 
coastal B.C. streams includes an initial landslide volume of 25 m3 (from a gullied sidewall) and a debris 
volume delivered to the stream channel of at least 25 m3.  For a debris flow to be initiated in a gullied stream 
(along Howe Sound in coastal B.C.) VanDine (1996)10 indicates that the channel gradients generally have to be 
greater than 47%.  
 
Based on these criteria there is an estimated moderately high probability11 that a debris flow would be 
triggered by a landslide on the draw sidewalls, if the debris were delivered to the stream channel during 
a high flow event.  
 
In coastal B.C., Hungr et al (1984)12 suggests that the runout from a debris flow would begin to deposit on 
gradients from 14% to 21% where the channel is confined. Based on this, it is likely that if a debris flow 
were to be triggered, the runout would reach the location of the Terasen pipeline and potentially the 
channel of Box Canyon Creek (i.e. the P (S: H) is estimated as high).  
 
Resources that could be impacted by a landslide of this magnitude include: 
 

a) The replanted trees and/or the standing timber on the landslide path (<1 hectare). The partial risk to 
these resources is estimated as high; 

b) The temporary loss of the surficial materials and growing sites on the landslide path (<1 hectare). The 
partial risk  to this resource is estimated as high; 

c) The fish habitat in Box Canyon Creek.  The partial risk  to this resource is estimated as high; 
d) The natural gas pipeline. The partial risk to this structure is estimated as high. 

 
If a debris flow were to runout to the location of the natural gas pipeline downslope of this area of the cutblock 
there is the potential for impact to the pipeline dependent on the burial depth at the stream crossing.  
Therefore in addition to the partial risk being high there is potential for a high specific risk to this 
structure dependent on the burial depth at the crossing. 
 
Recommendations 
 

1) Fall away yard away practices must be employed during harvesting in this area.  Timber must 
be felled out of the gully-like draw of stream 4 and yarded away from the draw. 

 
2) Any residual stems that can not be felled out of the draw should be left standing.   

 

                                                      
9 Millard, T. 1999. Debris flow initiation in coastal British Columbia gullies. Res. Br. B.C. Min. For., Vanc. For. Reg. Nanaimo, B.C. 
Tech. Rep. TR-002. 
10 VanDine, D. F. 1996. Debris flow control structures for forest engineering. Res. Br., B.C. Min. For., Victoria, B.C. Work. Pap. 
22/1996. 
11 VanDine 1996 Moderately high probability of occurrence; is applied to those creeks that have significant physical characteristics 
that fall well within the threshold where debris flows are possible, although not in the range of category 4. To date these creeks have 
no recorded history of debris flows, or have experienced events of uncertain origin. 
12 Hungr, O., G.C. Morgan, and R. Kellerhals. 1984. Quantitative analysis of debris torrent hazards for design of remedial measures. 
Can. Geotech. J. 21:663-677. 
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Following implementation of these recommendations the likelihood of a landslide initiating from within 
this area of Cutblock C34M as a result of the proposed harvesting will be reduced to low.  The resultant 
partial risk to downslope resources and the pipeline will be reduced to moderate. 
 

7.0 Closure 
 
Factual data and interpretation contained within this report were prepared specifically for BCTS Strait of 
Georgia Business Unit with whom Forsite has entered a contract.   No representations of any kind are made to 
any third parties with whom Forsite has not entered a contract. 
 
We trust that this report satisfies your present requirements.  Should you have any questions or comments, 
please contact our office at your convenience. 
 
Sincerely,  
 
Forsite Consultants Ltd. 
 
Prepared by:            
            

 
 
Rod Williams, P.Geo, Eng. L        
Project Geoscientist         
 
Attached:  Figure 1 Cutblock C34M Terrain Stability Assessment Map 
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Additional areas to the cutblock 
covered by this assessment.
For the remaining areas of the
 cutblock and the 
prescription for the proposed 
access road see Baumann 2003














