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1.0 Introduction 
 
Forsite Consultants Ltd. (Forsite) was retained by Madrone Environmental Ltd. (Madrone), acting on behalf of 
the Fraser Timber Supply Area Cooperative (Fraser TSA) to complete a photo inventory and overview risk 
assessment of non-status roads for specified watersheds in the Nahatlach River area.  This project is completed 
under the Fraser TSA Cooperative Forest Investment account, Project #6615008.   
  
The objective of this project is to complete a risk assessment for each the non-status road segments identified 
in the study area, in an attempt to identify areas of risk which would impact future development and access into 
the area.  Risk in the context of this project pertains to landslides resulting from forest or other resource 
development, roads at risk of impact by natural landslide or gully processes, surface erosion and sediment 
delivery to streams as a result of landslides or erosion events. The results of the Risk Assessment are intended 
for use in an Access Management Plan to be completed at a later date. The Risk Assessment is based on block 
and road data from aerial photography taken in August 2002. 
 
A non-status road, for the purposes of this assessment, is defined as a road identified as not being under permit 
by any of the known users of the area.  Several forest license holders hold road and cutting permits within the 
project boundary (please refer to the location map in Figure 1).  Most of the project areas fall within BCTS 
Chinook operating area and the Teal Cedar group operating areas.  An extensive network of forest service 
roads (FSR), permitted roads, non-permitted roads and trails are located throughout the study areas.    
 
The road networks for which this work is to be carried out are located in the following drainages: 

• Nahatlach River 
• Squakum Creek 
• Log Creek 

 
These drainages are located on the west side of the Fraser River, just northwest of Boston Bar in southern 
British Columbia.  The project boundaries for the risk assessment were defined by the mapping provided by 
Madrone and generally correspond with geographical and height of land features to identify watershed 
boundaries.   
 

2.0 Project Area descriptions 
The project area was defined by Madrone environmental. 
 
The Nahatalch River watershed has an estimated size of 1213km2 and lies to the west of the Fraser River.  Log 
Creek (85km2) and Squakum Creek (~43km2) flow directly into the Nahatlach and make up part of the 
watershed area.   The watershed boundary for the purposes of this study is more or less defined by defined by 
the height of land above these watercourses. 
 
Physiography & Hydrology 
The Nahatlach valley is located on the eastern edge of the Pacific Ranges of the Coast Mountains 
physiographic region, at the border with the Cascade Mountains physiographic region.  The Pacific Ranges 
consist mainly of granitic rock and the bedrock.  The Nahatlach area is mapped as predominantly mid-
Cretaceous granodiortic intrusive rocks.  Bedrock structures have controlled drainage patterns resulting in an 
overall trellis like drainage pattern.  The area was likely heavily glaciated and landforms have been have 
incurred extensive ice erosion during glaciation.  Surficial materials appear to consist predominantly of gliacial 
till and glacial fluvial materials. 
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The Nahatlach River is fed by a number of large tributaries (including Squakum and Log Creek).   that are 
confined in drainage basins with moderately steep sided valley sidewalls.  A number of smaller incised stream 
on these valley sidewalls fed the main tributaries. 
 
It appears that most of these are well established drainage paths deeply incised in wide valleys.  A number of 
smaller stream are located in each of these basins and appear to confine most runoff to the streams, however 
because of the significant relief, and large catchment area, significant soil water is expected at mid to lower 
elevations.   
 
Climate  
The Nahatlach valley is mapped as primarily in the Coastal Western Hemlock (CWH) biogeoclimatic zone 
(BGZ) with upper elevations transitioning to Mountain Hemlock (MH) BGZ.  Climate in the CWH zone 
generally consists of mild temperatures and abundant rainfall.  MH is generally associated with more severe 
climates with short cool growing seasons and abundant snowfall.   
 
Climate data at the nearest weather station (Hope, approximately 50km south) indicates average annual 
precipitation estimates of 2030mm/year with approximately 1880mm falling as rain, mostly during the winter 
months of October to April.  This is a relatively high value.  At higher elevations in the watershed it is 
expected that much of the precipitation during the winter would fall as snow, leading to high runoff volumes 
during melting periods of April to June.     
  

3.0 Methodology 
 
This project was completed in five phases. 
 

1. Preparation of base maps 
2. Airphoto Review 
3. Risk Analysis 
4. Final map preparation. 
5. Report preparation 

 
Note – This risk assessment is an overview risk assessment based on air photo review only.  It is recommended 
that ground-truthing and a field review of sites be completed as a follow-up to this project. 
 
 
3.1 Base map preparation 
 
The first phase of this project - base map data collection - involved collection and preparation of relevant 
information needed to prepare base maps and to conduct a GIS based analysis of terrain information that was 
later used in the risk assessment phase.  Non-status roads were identified using a Forest Tenured Roads 
overlay.  The base map prepared for this risk assessment contained the following information: 
 

• Elevation Contours, 20m (Source: TRIM) 
• Hydrology – Streams, lakes, wetlands (Source: TRIM) 
• Location of water intakes (licensed points of diversion for domestic / irrigation) 
• Location of CN Rail line (Source: TRIM) 
• Location of Transmission lines (Source: TRIM) 
• Roads layers (various sources, including TRIM and licensee data) 
• Cutblocks and logging history (Licensee and BCTS supplied data) 
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• Bedrock Geology (Source: BCGS) 
• Private Land 
• Indian Reservations 
• FTen Roads (Forest Tenure Roads) layer (BC Land And Resource Data Warehouse) 

 
3.2 Airphoto Review 
 
The air photo review phase involved a detailed analysis of air photos (approximately 1:15,000 scale) of the 
study area.  Stereo coverage of the study area was flown in August 2002.  The airphoto review was used to: 
 

(i.) Identify potential geologic risks to the road segments in question,  
(ii.) to identify existing landslides, gully processes or other active instability, and  
(iii.)  to gain a further understanding of the geomorphic processes and any underlying causes of 

instability.    
 
The non-status road segments identified in the airphoto analysis portion of the assessment were digitized on the 
base maps.   Each road segment in each study area (watershed) was assigned an arbitrary map reference 
number that ties the map data to the description and risk rating in the tables in this report.  Roads were further 
colour coded on maps to indicate roads with a low, moderate or high risk rating. 
 
3.3  Terrain Data Collection 
 
This phase involved an airphoto analysis of the study areas and recording the data described in 3.2 above.   
Sites that had been identified in the previous phases were mapped, and terrain attributes were collected. A 
spatial layer of road sections with identified or potential hazard was created. Fields in this spatial database are 
shown below in Table 1.  These fields were then used in calculating the risk ratings (partial risk).  
 
Table 1 – Risk analysis data fields 
Data Field Description 
Map Sheet # Number of the mapsheet where the road can be found 
Map Label Arbitrary map reference number assigned for each segment of road.  

These are unique to each road in a particular watershed.  Watershed 
abbreviations are as follows: 

• LG – Log Creek 
• SQ – Squakum Creek 
• NT-Nahatlach River 

Road description, slope 
morphology 

A description of the terrain morphology and the road. 

Slope Class  Gentle <28% 
Moderate - 28 to 49% 
Moderately Steep 50-69% 
Steep >70% 
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Possible hazard type Description of site and hazard type 
Likelihood P(H) (Hazard Class) Hazard class  

Low  - Likelihood of a landslide1 is remote, although it is possible, given 
specific combinations of site conditions. 
Moderate  - Landslide is not likely, but possible if there was a significant 
change to one or more of the assumed site conditions. 
High  - Landslide is probable unless the site conditions are significantly 
better than assumed. 
Very High  - Landslide is imminent regardless of reasonable changes in 
the assumed site conditions. 

Elements at risk (consequence) Comment on potential elements at risk (consequence elements).  
Potential elements at risk are described below in Section 3.5.2.   

P(S|H)  Subjective spatial probability relates to the potential of a landslide to 
reach or otherwise affect the site occupied by a consequence element. 

Partial Risk  P(HA) Partial Risk Rating (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). 

Road Segment Length Approximate road segment length (in km) 

 
3.4 Risk Assessment Procedure 
 
This project involved the completion of a partial risk analysis (MOF 2004).2  Partial risk analysis involves 
determining the likelihood of occurrence of a landslide or erosion event and determine whether the event is a 
hazard to and would directly or indirectly reach or otherwise affect a specific value at risk. Partial risk analysis 
is not a measure of the expected degree of damage to a specific value.  For example where we have identified a 
landslide hazard from a particular road section we have estimated the potential runout and magnitude of such a 
slide.  If it is likely that the slide may runout to a stream we have not determined the degree of damage that 
such a landslide would have on the stream, only that the slide may impact it, and deliver a certain amount of 
sediment and debris.  The risk matrix used for the partial risk assessment is given in Table 2. 
 
In some cases to make informed decisions, it may be necessary to also consider the value or cost of values at 
risk. Specific or total risk analysis involves partial risk analysis, together with estimates of the degree of harm 
or loss to a given value or set of values if the landslide or erosional event does occur.  For the purposes of this 
risk assessment (prioritizing sites for deactivation or environmental maintenance) a partial risk analysis was 
determined to be suitable.  
 
 
 
          

                                                      
1 A landslide is defined as the movement of a mass of rock, debris or earth down a slope (Cruden, 1991). A landslide is referred to in the Revised 
Mapping and Terrain Stability Guidebook (MoF, 1999) as a slope failure exceeding 0.05 hectares in size. This classification is based on information 
contained in the Land Management Handbook 18, prepared by Chatwin et al (1994). Engineering geology convention does not set a minimum size for 
landslide classification. For the purpose of this report no minimum size is established for a landslide. 
2 Association of Professional Engineers and Geoscientists in British Columbia (APEGBC), 2003. 
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Table 2 -  qualitative risk matrix for partial risk (MoF 2004). 

 
 
3.5.1 Hazards 
 
In general, two primary mechanisms for landslide initiation were recognised as being of key importance during 
this study.  The following descriptions are taken from Grainger (2001). 
 
(1) ‘Gentle over steep’ Landslides  
In the southern interior of B.C. many forest development related landslides, and most landslides with 
significant downslope impacts, are caused in whole or part by drainage concentration and redirection along 
roads, and to a lesser extent trails.  These roads may be located on relatively gently sloping terrain, and 
landslides may occur at or immediately below the road prism, or several hundreds of metres downslope of the 
road, in both harvested and unharvested terrain.  The potential for this type of failure mechanism is identifiable 
at the scale of this study (i.e. airphoto analysis) given that it is a process dominated by larger-scale terrain 
morphology.  Note however, because this risk assessment was done at an overview level (i.e. no field 
component) the state of drainage structures is not known.  In order to determine the gentle-over-steep hazard 
accurately, a field survey of the drainage structures and potential for drainage diversion should be undertaken. 
 
(2) Road Prism Failures 
The other major cause of forestry related landslides is road prism failure, and these are commonly smaller, with 
shorter run-out distances than drainage related failures.  They may have significant downslope impacts where 
the road or trail is located relatively near to the downslope element at risk.  This process is not readily 
identifiable at the scale of this analysis, except in areas where slope failures have already occurred.  Potential 
instability can be inferred in part from terrain mapping and slope gradients, but a more detailed ground-based 
analysis is required to confirm this hazard. 
 
(3) Existing Gullies 
A number of road segments cross existing gullies and incised stream channels on moderately steep terrain.  
Many of these channels have the potential to carry significant streambed materials during high flows.  If stream 
bed materials become lodged at a road crossing structure (ie. culvert) it can compromise the flow through the 
structure and result in saturation of the road fill and a, subsequently, “blow out” of the fill.  This risk is not 
easily identifiable at the scale of this analysis, except where fill failures have already taken place.  Potential 
instability can be inferred in part for slope gradients and the presence of channel features.  
 
 
 
3.5.2 Consequence Elements 



Fraser TSA Co-operative (c/o Madrone)   File: 808-1 
Nahatlach Overview Risk Assessment   March 31, 2008 

 
S:\808\2\Current\74\Report\Nahatlach Risk Assessmnet-FINAL.doc  

7 

 
A number of consequence elements (i.e. elements which may potentially be affected either directly or indirectly 
by a landslide event) were identified in the study area: 

  
1. B.C. Provincial Highway 
2. Public Roads including Forest Service Roads (from TRIM and FTA Road Status Map) 
3. BC Hydro Transmission Line 
4. Major creeks and rivers (fish habitat) 
5. Indian reserves 
6. Private Land 
7. Water intakes 
8. Railway lines 

 
These constitute elements considered to have a high consequence value in this analysis with respect to 
landslide impact or sediment delivery.  Impacts to elements with estimated low consequence values (ie. 
forested terrain) were not assessed in this study, except where such impacts would be potentially large enough 
to warrant a higher rating.  In this study, the primary consequence elements were found to be impacts to utility 
corridors (transmission lines), fish bearing streams and impact to existing forest and public roads. 
 

4.0 Results of Risk Analysis 
 
Table 3 below summarises the results of the risk analysis.  The Map reference number corresponds to the 
numbered road sections in the study Area Maps (Appendix A).  Sections 4.1 to 4.3 below summarise the 
findings for each project area. 
 
NOTE: the partial risk rating given in the tables below refers only to the likelihood of a landslide impacting 
or affecting the identified consequence element.  The rating does not incorporate a consequence value, and 
hence the partial risk rating is a relative measure.  For example a high risk rating to a transmission line may 
not carry the same consequence as a high risk rating for impact to a fish bearing creek.  This must be kept in 
mind when determining the priority for deactivation planning.  
 
It is recommended that any sections of road identified as having a moderate, high or very high risk 
should be field checked to confirm the rating and, if required, to prescribe works to reduce the risk. 
 
 
4.1 Nahatlach River Project Area 
 
A total of 35.1km of non-status road segments were identified in the Log Creek drainage.  Of these 27.2km 
were identified as having a moderate or high risk due to landslide.  The Nahatlach River lies in a wide steep 
sided valley with the river meandering along a flat bench along the valley floor.  The majority of roads in 
question are located along the valley floor directly adjacent to the river, crossing the river in a number of 
locations.  These roads are heavily grown in, but reminants of old crossing structures may still be in place and 
erosion of old fillslopes adjacent to the river may deposit sediment in fish bearing reaches.  In a couple of 
instances, the road climbs the side wall of the valley adjacent to steep streams and could be impacted by these 
streams.   
 
Note that aerial photography was not available for the area to the west of Mehatl Creek in the Nahatlach River 
drainage at the time of this assessment.  Due to the unavailability of air photos, a risk assessment could not be  
completed for the area at this time.  Judging by TRIM data, the terrain appears to be similar to that found in the 
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east portion of the watershed.  This likely includes a number of non-status roads with a moderate or high risk 
rating.  We recommend that these roads be field checked to determine a risk rating. 
 
 
4.2 Log Creek Project Area 
 
A total of 31.0km of non-status road segments were identified in the Log Creek drainage.  Of these 19.4km 
were identified as having a moderate or high risk due to landslide.  The remainder were identified as having a 
low risk.  The area has been extensively logged and most of the timber on the lower slopes of the valley 
sidewalls has been harvested.  Roads appear to be constructed to access timber harvesting.   The watershed 
consists of a steep valley with planar slopes that have been extensively dissected by incised streams and gully 
features.  The non-status roads are mostly located on the steep valley sidewalls or at the toe of these sidewalls.  
These streams and gullies could be active and are likely prone to debris flows and/or significant annual bedload 
transport.  Risk is generally associated with the crossings over these streams and potential drainage diversions 
that could occur resulting in open slope failures or channelized failures in a stream gully.  As the status of 
drainage structures cannot be discerned from air photo review, this possibility was assumed.  Roads are also at 
risk of being impacted by a natural failure initiating on the steep valley sidewalls upslope.  Please refer to 
Table 4 and attached figures for a more detailed description of specific sites. 
 
4.3 Squakum Creek  
 
A total of 6.6km of non-status road segments were identified in the Squakum Creek drainage, all of which 
were identified as having a moderate or high risk, the remainder were identified as having low risk.  Squakum 
Creek is located in a deep valley where the lower valley sidewalls have been extensively logged.  The roads in 
the area appear to have been constructed for this timber harvest.  The valley sidewalls are planar and have 
further been dissected by numerous small incised steep streams and gullies.  The main road in the drainage 
traverses the lower elevations of the valley sidewalls and crosses many of the small streams.  The moderate and 
high road risk ratings are related to the potential for drainage diversions along the road at these stream 
crossings that could result in open slope failures or road prism failures.  Risk is also present from natural events 
initiating upslope of the road location, including debris flows or bedload transport events that could be 
channelized in a gully.  Please refer to Table 3 and attached figures for a more detailed description of specific 
sites. 
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Table 3  - Risk Assessment Results 

Site Location Site Characteristics Hazard Description Elements at risk and probability of spatial effect 

Map 
Sheet # 

Map 
Label 

Road Description, Slope Morphology Slope 
Class Possible Type Likelihood 

P(H)1 Elements at risk P(S|H)2 

Partial 
Risk 

P(HA)3,4  

Approx. 
Section 
Length 

(km) 

92I. 
002 LG-004 

Cutblock access mainline road located on moderate to moderately 
steep gradient planar terrain directly upslope of steep slopes that lead 
directly down to a major tributary of Log Creek.  The road traverses 
through a large clearcut harvested area. Surficial material appears to 
consist of sand and gravel glacial till.  A number of small incised 
stream channels dissect the terrain and cross the road, flowing to the 
large creek at the toe of the slope.  If drainage is not managed at the 
road location, the streams channel have the potential to become 
diverted along the road alignment 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

M Major fish bearing tributary to 
Log Creek 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 5.7 

92I. 
002 LG-005 

Spur road for cutblock access located on moderate terrain directly 
upslope of moderately steep terrain.  Terrain is dissected by an incised 
stream channel.  Potential for drainage diversion of the stream. 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

M Major fish bearing tributary to 
Log Creek 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 0.5 

92I. 
002 LG-009 

Spur road for cutblock access located on moderate terrain directly 
upslope of moderately steep terrain.  Terrain is dissected by an incised 
stream channel.  Potential for drainage diversion of the stream. 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

M Major tributary to Log Creek 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 0.7 
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Table 3  - Risk Assessment Results 

Site Location Site Characteristics Hazard Description Elements at risk and probability of spatial effect 

Map 
Sheet # 

Map 
Label 

Road Description, Slope Morphology Slope 
Class Possible Type Likelihood 

P(H)1 Elements at risk P(S|H)2 

Partial 
Risk 

P(HA)3,4  

Approx. 
Section 
Length 

(km) 

92I. 
002 LG-010 

Cutblock access road located on moderate to moderately steep 
gradient slopes.  Terrain is dissected by a number small incised creeks 
that cross the road and flow to Log Creek.  This section of road also 
includes a crossing over a major Tributary to Log Creek.  Condition of 
the crossing structure is unknown. 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 
 
Fill blow out at stream crossing 

M 

Log Creek (fish bearing)  
 
Fish bearing tributary to Log 
Creek 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

fish creek 
M 

M 1.5 

92I. 
002 

LG-012 Cutblock access spur in recent logged block on gentle to moderate 
terrain. 

M Drainage diversion resulting in a 
road prism failure L Forested terrain n/a n/a 0.4 

92I. 
002 LG-002 

Cutblock access mainline road located on moderate to moderately 
steep gradient planar terrain directly upslope of Log Creek (north).  
The road traverses through a large clearcut harvested area.  Surficial 
material appears to consist of sand and gravel glacial till.  A number of 
incised stream channels and snow avalanche chutes dissect the 
terrain and cross the road, flowing to Log Creek at the toe of the slope. 
 If drainage is not managed at the road location, the streams channel 
have the potential to become diverted along the road alignment 

M-S 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

M Log Creek (fish bearing) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 3.5 

92I. 
002 

LG-016 
Spur road for cutblock access located on moderate terrain directly 
upslope of moderately steep terrain.  Terrain is dissected by an incised 
stream channel.  Potential for drainage diversion of the stream. 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

M Log Creek (fish) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 0.7 
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Table 3  - Risk Assessment Results 

Site Location Site Characteristics Hazard Description Elements at risk and probability of spatial effect 

Map 
Sheet # 

Map 
Label 

Road Description, Slope Morphology Slope 
Class Possible Type Likelihood 

P(H)1 Elements at risk P(S|H)2 

Partial 
Risk 

P(HA)3,4  

Approx. 
Section 
Length 

(km) 

92I. 
002 

LG-003 
Spur road for cutblock access located on moderate terrain includes a 
crossing over Log Creek, after which the road climbs out of the creek 
valley with high road cuts to a cutblock on a gentle bench. 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 
 
Fill blow out at stream crossing 

M Log Creek (fish) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 0.5 

92I. 
002 

LG-017 

Cutblock access mainline road located on moderate to moderately 
steep gradient planar terrain directly upslope of steep slopes that lead 
directly down to Log Creek.  The road traverses through a large 
clearcut harvested area. Surficial material appears to consist of sand 
and gravel glacial till.  A number of small incised stream channels 
dissect the terrain and cross the road, flowing to Log Creek at the toe 
of the slope.  If drainage is not managed at the road location, the 
streams channel have the potential to become diverted along the road 
alignment 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

M Log Creek (fish) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M  

M 3.3 

92I. 
002 

LG-018 
Spur road for cutblock access located on moderate terrain directly 
upslope of moderately steep terrain.  Crosses an incised stream 
channel.  Potential for drainage diversion of the stream. 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

M Log Creek (fish) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 0.5 
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1  P(H) Probability of occurrence of a specific hazardous landslide 
2 P(S|H) The probability that there will be a spatial effect, given that a specific hazardous landslide occurs. 
3 P(HA) Probability of occurrence of a specific hazardous landslide and the probability of it reaching or otherwise affecting the site occupied by a specific element 
4 A high likelihood means that a landslide is probable unless the site conditions are significantly better than assumed.  
5  A moderate likelihood means that a landslide is not likely but possible unless the site conditions are significantly better than assumed.  
                                   

 

Table 3  - Risk Assessment Results 

Site Location Site Characteristics Hazard Description Elements at risk and probability of spatial effect 

Map 
Sheet # 

Map 
Label 

Road Description, Slope Morphology Slope 
Class Possible Type Likelihood 

P(H)1 Elements at risk P(S|H)2 

Partial 
Risk 

P(HA)3,4  

Approx. 
Section 
Length 

(km) 

92I. 
002 

LG-007 
LG-008 

Old block road on moderate terrain with a crossing over a small stream 
that flows directly to Log creek.  Potential for drainage diversion on the 
creek 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Fill blow out at stream crossing 

M Log Creek (fish) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 0.9 

92I. 
002 

LG-019 
Old block road on moderate terrain with a crossing over a small stream 
that flows directly to Log creek.  Potential for drainage diversion on the 
creek 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Fill blow out at stream crossing 

M Log Creek (fish) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 0.2 

92I. 
002 

LG-006 Cutblock access road located on gentle to moderate gradient terrain 
upslope of Log Creek 

M Drainage diversion resulting in a 
road prism failure L Forested terrain n/a n/a 1.6 

92I. 
002 

LG-013 Cutblock access road located on gentle to moderate gradient terrain M Drainage diversion resulting in a 
road prism failure L Forested terrain n/a n/a 2.1 

92I. 
002 

LG-015 Cutblock access road located on gentle to moderate gradient terrain M Drainage diversion resulting in a 
road prism failure L Forested terrain n/a n/a 1.3 

92I. 
002 

LG-021 Forest road mainline located at the lower slopes of the log creek valley 
directly adjacent to Log Creek.  Potential for fill failure to the creek. 

M 
Drainage diversion resulting in a 
road prism failure or open slope 
failure 

M Log Creek (fish) 

Runout on 
planar slopes to 

creek 
M 

M 2.1 

92I. 
002 

LG-020 Recent cutblock access road climbs moderately steep slopes directly 
upslope of Log Creek. 

M 
Drainage diversion resulting in a 
road prism failure or open slope 
failure 

M Log Creek (fish) 

Runout on 
planar slopes to 

creek 
M 

M 1.1 
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1  P(H) Probability of occurrence of a specific hazardous landslide 
2 P(S|H) The probability that there will be a spatial effect, given that a specific hazardous landslide occurs. 
3 P(HA) Probability of occurrence of a specific hazardous landslide and the probability of it reaching or otherwise affecting the site occupied by a specific element 
4 A high likelihood means that a landslide is probable unless the site conditions are significantly better than assumed.  
5  A moderate likelihood means that a landslide is not likely but possible unless the site conditions are significantly better than assumed.  
                                   

 

Table 3  - Risk Assessment Results 

Site Location Site Characteristics Hazard Description Elements at risk and probability of spatial effect 

Map 
Sheet # 

Map 
Label 

Road Description, Slope Morphology Slope 
Class Possible Type Likelihood 

P(H)1 Elements at risk P(S|H)2 

Partial 
Risk 

P(HA)3,4  

Approx. 
Section 
Length 

(km) 

92I. 
002 

LG-014 

Old somewhat grown in cutblock access road located on moderate to 
moderately steep gradient planar terrain directly upslope of Log Creek. 
 The road traverses through a large clearcut harvested area. Surficial 
material appears to consist of sand and gravel glacial till.  A number of 
small incised stream channels dissect the terrain and cross the road, 
flowing to Log Creek and an FSR at the toe of the slope.  If drainage is 
not managed at the road location, the stream channel have the 
potential to become diverted along the road alignment 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

M Log Creek (fish) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 3.8 

92I. 
002 LG-001 

Cutblock access road located on moderate to moderately steep 
gradient slopes directly upslope of a tributary to Log Creek.  Terrain is 
dissected by a number incised creek gullies that cross the road and 
flow to the larger creek at the toe of the slope.  Also includes a 
crossing over the upper reaches of the main channel.  Status of 
crossing structures is unknown. 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

M Major fish bearing tributary to 
Log Creek 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

creek 
M 

M 2.4 

92I. 
002 

LG-011 
LG-022 

Cutblock access road on gentle to moderate, timbered terrain. M Drainage diversion resulting in a 
road prism failure L Forested terrain n/a n/a 2.5 

92I. 
001/ 
002 

SQ-027 

Heavily grown in old forestry mainline road.  In many places, 
indistinguishable by the air photos.  Traverses the gentle to moderate, 
lower valley slopes directly adjacent to Squakum Creek.  Steep gullied 
terrain is located upslope of the road alignment on the upper elevations 
of the Squakum River Valley.  Gullies extend down to the gentle terrain 
of the road.   

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

M Squakum Creek (fish) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

small stream 
and delivery to 

creek 
M 

M 4.5 

92I. 
001/ 
002 

SQ-028 

Heavily grown in old spur road for cutblock access on gentle to 
moderate valley bottom slopes adjacent to Squakum Creek.  Includes 
a crossing over Squakum Creek.  Status of crossing structure is 
unknown. 

M 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Fill blow out at stream crossing 

M Squakum Creek (fish) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

creek 
M 

L 0.8 
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1  P(H) Probability of occurrence of a specific hazardous landslide 
2 P(S|H) The probability that there will be a spatial effect, given that a specific hazardous landslide occurs. 
3 P(HA) Probability of occurrence of a specific hazardous landslide and the probability of it reaching or otherwise affecting the site occupied by a specific element 
4 A high likelihood means that a landslide is probable unless the site conditions are significantly better than assumed.  
5  A moderate likelihood means that a landslide is not likely but possible unless the site conditions are significantly better than assumed.  
                                   

 

Table 3  - Risk Assessment Results 

Site Location Site Characteristics Hazard Description Elements at risk and probability of spatial effect 

Map 
Sheet # 

Map 
Label 

Road Description, Slope Morphology Slope 
Class Possible Type Likelihood 

P(H)1 Elements at risk P(S|H)2 

Partial 
Risk 

P(HA)3,4  

Approx. 
Section 
Length 

(km) 

92H. 
092 SQ-026 

Heavily grown in old forestry mainline road connects to M16.  In many 
places, indistinguishable by the air photos.  Traverses moderate to 
moderately steep slopes directly upslope of steep planar slopes that 
lead down to Squakum Creek.  Steep gullied terrain is located upslope 
of the road alignment on the upper elevations of the Squakum RIver 
Valley.  Gullies extend down across the road.  Signs of old instability 
associated with the road but did not reach the creek.    

S 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 
Channelized slide in stream gully 

H Squakum Creek (fish) 

Runout on 
planar slopes to 

creek 
M 
 

Entrainment of 
material in 

creek 
M 

H 1.4 

92H. 
092 NT-023 

Heavily grown in road on moderately steep terrain consists of a 
number of stacked switchbacks climbing the slope to continue along 
the lower slopes of the Squakum River Valley.  Slope aspect is directly 
upslope of Nahatalch Lake.  Potential for drainage diversion on 
switchbacks. 

M-S 

Drainage diversion resulting in a 
road prism failure or open slope 
failure. 
 

M Nahatach Lake (fish bearing) 

Runout on 
planar slopes to 

lake 
M 

M 2.3 

92H. 
091 

NT-024 
NT-025 
NT-029 
NT-030 
NT-031 
NT-033 
NT-035 
NT-036 
NT-038 
NT-039 
NT-040 
NT-041 
NT-043 
NT-046 
NT-047 
NT-048 

Old heavily grown in roads (likely for mining) located on the flood plain 
directly adjacent to the Nahatlach River.  Difficult to discern with 
airphotos.  Includes a number of old crossings over the river.  The 
conditions of the old crossing sites are unknown.  Potential for erosion 
of road fill that could be deposited in the river. 

G Road prism failure or ongoing 
erosion of road fill. M Nahatlach River (fish) 

Delivery of 
sediment to the 

River 
M  

M 

1.3 
0.2 
0.9 
0.2 
2.2 
0.6 
1.6 
0.3 
4.2 
0.6 
0.4 
0.2 
1.1 
0.5 
3.4 
1.6 

92H. 
091 

NT-044 

Old heavily grown in roads (likely for mining) located on moderate to 
moderately steep slopes directly adjacent to a deeply incised active 
gully and upslope of the Nahatlach River and FSR.   Difficult to discern 
road location on air photos.  Could include a crossing over the gully.  
The conditions of the old crossing site is unknown.   

M-S 

Drainage diversion resulting in an 
open slope failure or road prism 
failure. 
 
Channelized slide in stream gully 
(bedload pulse or debris flow) 

M 
Nahatlach River (fish) 
 
FSR 

Runout on 
Planar slopes 
down to river 

M 
Runout in 

channel to the  
river. 

M 

M 3.2 
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1  P(H) Probability of occurrence of a specific hazardous landslide 
2 P(S|H) The probability that there will be a spatial effect, given that a specific hazardous landslide occurs. 
3 P(HA) Probability of occurrence of a specific hazardous landslide and the probability of it reaching or otherwise affecting the site occupied by a specific element 
4 A high likelihood means that a landslide is probable unless the site conditions are significantly better than assumed.  
5  A moderate likelihood means that a landslide is not likely but possible unless the site conditions are significantly better than assumed.  
                                   

 

Table 3  - Risk Assessment Results 

Site Location Site Characteristics Hazard Description Elements at risk and probability of spatial effect 

Map 
Sheet # 

Map 
Label 

Road Description, Slope Morphology Slope 
Class Possible Type Likelihood 

P(H)1 Elements at risk P(S|H)2 

Partial 
Risk 

P(HA)3,4  

Approx. 
Section 
Length 

(km) 

92H. 
091 

NT-042 

Old heavily grown in roads (likely for mining) located on moderate to 
moderately steep slopes directly adjacent to a deeply incised active 
gully and upslope of the Nahatlach River and FSR.   Difficult to discern 
road location on air photos.  Could include a crossing over the gully.  
The conditions of the old crossing site is unknown.   

M-S 

Drainage diversion resulting in an 
open slope failure or road prism 
failure. 
 
Channelized slide in stream gully 
(bedload pulse or debris flow) 

M Nahatlach River (fish) 

Runout on 
Planar slopes 
down to river 

M 
Runout in 

channel to the 
river. 

M 

M 1.5 

92H. 
091 

NT-034 
Operational road ascends the moderately steep slopes directly upslope 
of the Nahatlach River eventually reaching a bench above the river. M-S 

Drainage diversion resulting in a road 
prism failure or gentle over steep 
failure. 

M Nahatlach River (fish) 

Runout on planar 
slopes to the 

river 
M 

M 4.3 

92H. 
091 

NT-037 
Operational road on moderate slopes adjacent to the nahatlach river 
crosses and incised stream channel.  Condition of crossing structure is 
unknown. 

M 

Drainage diversion resulting in a road 
prism failure 
 
Blockage at crossing or blow out of 
crossing during high flows. 

M Nahatlach River. 

Runout in 
channel to the 

river 
M 

M 0.3 
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5.0 Conclusion and Recommendations 
 
This study identified a total of approximately 72.7km of road sections in the study area that required risk 
assessment.  Of these, approximately 36.3km were identified as having Moderate or High risk classes.  Risk 
was mostly associated with fish bearing streams and water resources.   
 
The primary issues identified are (1) potential for gentle over steep /  drainage accumulation related failures 
and (2) Potential failures of fillslopes and /or cutslopes.  In some areas the roads are affected by natural 
processes upslope.   
 
Because of the overview level of this risk assessment, detailed recommendations for road deactivation and 
mitigation activities were not feasible at this stage of the study.   The risk assessment was primarily an airphoto 
analysis process no field review and should be updated in the future with ground truthing.  Field verification of 
the risk assessment should be used to develop more certainty around the current road risk ratings (all risk 
ratings).  It is recommended that the sections of road identified in this study form the basis of a priority list for 
field assessments, should direction be given and funding available.  It is recommended that areas with a 
moderate or high risk rating be given highest priority.  
 
A field review will (1) more accurately characterise the nature (frequency and magnitude) of the hazards 
present (2) more accurately identify potential for runout, and (3) facilitate prioritization of road deactivation 
activities.  Prescriptions for deactivation can then either follow, or be done concurrently if site evidence 
indicates a clear need to do so.  Many of the roads identified will already have had either seasonal or permanent 
deactivation – field work should then simply be a matter of assessing the efficacy of this work, and identifying 
a residual hazard.   
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6.0 Closure 
 
This risk analysis has been carried out in accordance with generally accepted engineering and geoscientific 
practice for the area. Conclusions and recommendations presented herein are based on 2002 air photo 
interpretation of selected areas in each watershed.  Due to the nature of this assessment procedure it is possible 
that some sites may have been missed that were not identifiable on air photos or from the overview flight.  
Further, assessments of soils and slope stability are based on interpretation of surface features; actual ground 
conditions may vary from those inferred.  
 
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:        Reviewed by:   
             
       
 
 
 
 
 

 
 
Adam Muddiman, P.Geo      Peter Weisinger M.Sc, GIT 
Project Geoscientist       Project Geoscientist  
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Appendix A  
Risk Assessment Maps 

For 
Inventory and Overview Assessment of Non-Status 

Roads for the Nahatlach, Squakum and Log Watersheds  
 

Mapsheet #’s 
 

• 092I.001 (Log Creek & Squakum Creek) 
• 092I.002 (Log Creek & Squakum Creek)  
• 092H.091 (Nahatlach River) 
• 092H.092 (Nahatlach River) 

 
 


