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File: 17275-20 Stirling 

February 16th, 2007 

To: Doug Erickson, Engineering Specialist, B.C. Timber Sales-Straight of Georgia 

From: David Campbell, Research Hydrologist/Geomorphologist, Coast Region, MoFR 

Re: Km 7 Slide-Stirling Main 

Introduction 

This memorandum provides details and recommendations based on an investigation of a 
debris flow event which occurred on or around November 15, 2006 near Km 7 on the Stirling 
Main road. As requested by Doug Erickson, this memo provides an evaluation of safety 
concerns and the risk of future events at this location. 

A helicopter reconnaissance of the slide area was conducted by Tom Millard, David 
Campbell, Doug Erickson and Bob Howie on January 31st, 2007.  Low fog conditions 
(approximately 300 m elevation) at the time prohibited viewing of the lower portions of the 
transport zone of the debris flow.  Partial snow cover at higher elevations prevented full 
viewing of the headscarps in the initiation zone.  A subsequent ground survey of the fan area 
was conducted on February 1st, 2007 by Tom Millard, David Campbell and Bob Howie 

The assessment and recommendations in this memo are primarily based on these two field 
visits. Air photos MB94007-247 to 249 provided coverage of the fan and upper slopes, were 
reviewed and also assisted in this assessment Due to the conditions encountered on site, the 
portion of the transport zone below 300 m elevation was not viewed.  Recommendations and 
volume calculations provided assume similar conditions in the unviewed portion of the 
transport zone as in the observed portion of the transport zone.  The gully below the 300 m 
elevation should be inspected prior to construction to confirm this assumption. 

Event Description 

The Km 7 debris flow originated from a steep gully system upslope from the Stirling Main 
road (see attached map).  The event consisted of two separate failures within the same gully 
system; one main failure from a tributary gully, and a smaller secondary road failure within 
the main gully.  

The primary failure occurred as a debris slide in regenerated forest above a right-hand 
tributary to the main gully (Photo 1).  The slide travelled approximately 70 m, crossing a 
former road and entering into the tributary gully and initiating a debris flow.  The debris flow 
travelled approximately 800 m before joining the main gully system, and continued another 
1000 m to the apex of the fan. A significant amount of material in the gully was entrained by 
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the debris flow; the gully is now scoured to bedrock and there is little sediment storage (Photo 
2). Gully sidewall failures along the transport zone also contributed sediment to this event.  
Transport zone widths in the tributary gully were typically 15 m wide, and up to 35 m wide at 
the headscarp.  The majority of the material transported in this event originated from this 
tributary gully.  

A secondary failure occurred from road fill above the main gully (Photo 3). The slide 
travelled approximately 180 m before entering into the main gully and initiating a debris flow.  
The debris flow was transported along the main gully for 600 m before joining the track of the 
tributary debris flow.  

Almost all of the gully channels observed below the landslide locations are scoured to 
bedrock, and therefore there is little sediment stored in the channels that may contribute to 
future events. Due to the steep gradient of the gully above the apex of the fan, it is likely that 
all of the gully channel is scoured to bedrock. However, the fog prevented us from confirming 
this. If there is significant storage of sediment in the steep gully sections, risk on the fan will 
be increased. 

The landslides were likely triggered by high precipitation intensities which occurred during 
November 14th and 15th, 2007 (data suggests that the precipitation may have exceeded a 1 in 
100 year event for a 12-hour storm duration).  At the tributary failure, compromised root 
strength in the regenerated forest may have been a factor. However, given the age of the stand 
(approximately 30 years), there should have been substantial recovery of root strength.  The 
slide originated in steep terrain which has the potential for natural instability.  Evidence of 
shallow sub-surface flow at the headscarp was observed during the site visit, and suggests that 
the concentration of flow along this feature may have contributed to the initiation. Windthrow 
may have also been a factor.  There is no evidence that there was any road influence in the 
initiation of this failure. The slide originating in the main gully initiated from the fill slope of 
a road. No road deactivation was observed on this road. 

In total, the debris flow transported approximately 22,000 m3 of material to the fan.  Near the 
apex of the fan, the debris flow split into two paths (Photo 4).  The majority of the debris flow 
was carried along the right-hand channel (Photo 5).  From the fan apex, the debris flow 
travelled approximately 250 m before impacting the Stirling Main road. The width of the right 
channel was 25 m at the top, and over 50 m where it impacted the road. The 18-m span bridge 
that was at the crossing was carried downstream approximately 50 m (Photo 6). Below the 
road, the flow changed course to the east and continued down to Sproat Lake.  The left 
channel cleared a 20 to 25 m wide path from where it diverged with the main flow to below 
the road (Photo 7).   

The upper portion of the fan (to about 50 m above the road) was in the transport zone of the 
debris flow. Typical gradients on the upper fan were 10% to 15%.  Transported material was 
typically cobble and boulder-sized with abundant large woody debris. Several large boulders 
(up to 4m) were also transported along the fan (Photo 8).    

The start of the net deposition zone of the debris flow occurred approximately 50 m upstream 
from the road.  Slope gradients in the deposition zone ranged from 7% to 14%.  Sediment 
deposition is typically a few meters deep, and is more extensive in areas such as the former 
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incised channel (Doug Erickson commented that aggradation at the former bridge location 
was up to 9 m).   

Approximately 120 m of road (70 m on the right channel, and 50m on the left channel) was 
impacted by the debris flow, including the washout of the bridge structure. Currently, flow 
from the creek follows the right hand channel towards the former bridge location. 

 

Prediction of Future Events 

The catchment above the Km7 crossing area is gullied terrain and is potentially unstable. This 
poses hazards to developments on the fan area as future debris flow events are possible. 

There is the likelihood of frequent (roughly annual or during high rainfall or streamflow), 
smaller events (10’s to 100’s m3) occurring over the next few years. Sources of these events 
include smaller gully sidewall failures (due to increased instability due to the scouring of the 
gully) or from fluvial re-working of the debris flow deposits. As the channel and gully 
stabilize through time, these events will be less frequent.  

The presence of potentially unstable terrain in the upper catchment creates the possibility of 
future landslide/debris flow events. This current event has cleared the lower gully system of 
much of the stored sediment. However, there is the potential for landslides to initiate in other 
portions of the upper catchment which have adequate sediment supply. There is the possibility 
that similar-sized events may occur in the future. These events will pose a hazard to road and 
bridge development on the fan. 

The left channel just below the apex of the fan presents some risk of channel avulsion 
(channel breakout); there is currently no stream flow within the left debris flow channel. The 
current difference in elevation between the main (right) channel and the left channel is 
approximately 2-3m.  Avulsion of the channel at this location would pose a risk of washout to 
the road below.  

Safety 

There is little risk to workers on the fan due to the length of low gradient (<15%) terrain, 
unless another landslide/debris flow occurs.  There is no rockfall hazard on the fan.  Work on 
the fan area should be avoided during periods of heavy rainfall. It is recommended that 
current BCTS rainfall shutdown guidelines be followed to reduce the risk to workers. 

This evaluation of hazard assumes that the channel between 300 m elevation and the fan apex 
has little stored sediment.  This should be confirmed before commencing work on the fan 
area. 

 

Design of Crossing and Recommendations 
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The following recommendations are suggested for the reconstruction and maintenance of the 
road at the Km 7 crossing: 

1.) An appropriate size for the design of a sediment trap above the road would hold 1000 m3. 
This would be adequate to catch the more frequent minor events that may occur. This will not 
contain the potential larger events.  Inspection of the sediment trap should be conducted 
annually, or after major rainfall events, and maintenance should be conducted if required.  
There should be a decrease in sediment supply within a few years as the channel becomes 
more stable.  If there is decrease in the amount sediment being delivered to the sediment trap, 
the inspection and maintenance schedule may be relaxed. 

2.) If there is concern regarding the potential for an avulsion to the left channel near the fan 
apex, a berm could be constructed at the channel divergence.  An avulsion could cause a road 
washout, but it is unlikely that it would impact the bridge structure (assuming it is located on 
the main channel).  Construction of a berm would require machinery to access the upper end 
of the fan (approximately 200 m from road), which may pose a challenge. 

3.) These recommendations are based on the assumption that there is little sediment stored in 
the channel between 300 m elevation and the fan apex. This should be confirmed before 
commencing work on the fan area. 

 

Should you have any further comments or require clarification with regards to this assessment 
and recommendations, please contact us. 

Sincerely, 

 

Attachment(s):  [Attached photos and map] 
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Photo 1. Km 7 Landslide headscarp which initiated main debris flow in tributary gully.  

 

 

Photo 2. Scour and erosion in tributary gully. 
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Photo 3. Road-related failure in main gully. 
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Photo 4. Looking down from the apex of the Km 7 fan with divergence of two flow paths.  

 

 

Photo 5. Looking up the right channel from the road area. 
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Photo 6. Looking down from the former bridge location. Note the bridge and accumulated 
sediment and woody debris. 

 

 

Photo 7. Looking down the left channel from near the fan apex. 
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Photo 8. Large boulders transported during the event. 

 

 

 


