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1 Introduction 

Forsite Engineering and Geoscience Ltd. (FEG) was retained by Forsite Consultants. Ltd. to complete a 
road risk analysis for the Logan Lake Community Forest.  The objective was to complete an assessment 
for approximately 200 km of non-status roads in the study area (i.e. roads not currently under permit), in 
an attempt to identify areas of potential risk. Risk in the context of this project pertains to landslides, 
surface erosion and excess sediment production, with the potential to impact one or more resources1, 
such as water quality and fish habitat in streams and lakes and soil and timber resources.  Information 
on the non-status roads in the Logan Lake Community Forest will provide more informed and relevant 
forest management decision making, i.e. access management planning.  

2 Limitations of the Analysis 

This project was carried out under the FIA Standards for Access Management Planning and Risk 
Assessment (http://www.for.gov.bc.ca/hth/documents/!publish/Engineer/fia-activity-standards-deact-
landslide-gully-03-04.pdf). This risk analysis 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.  
 
The assessment is based on road information and other data supplied by the client that is generally 
current to October 2009. General field observations were made on the 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. FEG 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.  

3 Insurance Notification 

In accordance with the Association of Professional Engineers and Geoscientists of British Columbia 
Bylaw 17, Forsite Consultants Ltd. is notified that Forsite Engineering & Geoscience Ltd. carries 
Professional Liability Insurance (Errors and Omissions) and Comprehensive General Liability 
Insurance. Details of these policies are available upon request.     

                                                 
 
1. A complete listing and description of FRPA Resource Values is available at http://www.for.gov.bc.ca/hfp/frep/values/index.htm.  
2 Association of Professional Engineers and Geoscientists of BC, 2003. Guidelines for Terrain Stability Field Assessments in the Forest 
Sector.  APEG BC 
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4 Overview and Physiography of the study area 

4.1 Overview of the Study Area 

The Logan Lake Community Forest (LLCF) is comprised of three larger areas: L1A (western) F2A 
(central) and K1A (eastern) which are shown on the overview map in Figure 1 below.  The study area is 
generally heavily roaded, with numerous old resource roads (mining, logging etc) as well as roads 
associated with ranching, and recreation.  The study area encompasses approximately 115km of tenured 
road, and 175km of mapped (TRIM) non-status roads.  In addition to this, there are numerous 
unmapped older roads, we estimate approximately 30-60kms of unmapped roads exist in the study area.  
 
 

 
Figure 1 – Location Key Map of Project Area 

(Scale is approximately 1:500,000, North is to the top of the page) 
 

4.2 Geology 

Bedrock in the study area is mapped as volcanic and associated rocks of the Nicola Group. The western 
portion of the study area (L1A) is underlain by the Triassic Western Volcanic Facies (Mafic to felsic 
pyroclastic rocks and flows; argillite, sandstone, and local carbonate), as well as an assemblage of 
similarly aged undivided rock in the southwestern portion.  The central portion of the study area (F2A) 
is underlain by a Triassic Central Volcanic Facies (Intermediate pyroclastic rocks; local pillowed and 
plagioclase porphyry flows) The eastern portion of the study area (K1A) is underlain by Upper Triassic 
Eastern Volcanic Facies basaltic volcanic rocks (Mafic breccia and tuff with augite and hornblende-
phyric clasts; local intercalated argillite). This is interspersed with areas of younger (Paleogene) undivided 
volcanic rocks 

L1A 
 

F2A 
 

K1A 
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4.3 Geomorphology 

The study area is located in the Thompson Plateau Physiographic Region, typified by gently rolling 
terrain with generally low relief, but with prominences of more resistant rock.  The upland represents a 
Tertiary erosion surface that has been dissected by the Thompson River and its tributaries.  The area 
was overlain by Pleistocene ice, and a thick mantle of drift covers a large part of it.  Movement by the 
ice over the plateau produced drumlin-like forms oriented roughly southeasterly and southerly. The 
Pleistocene ended with a gradual stagnation and a downwasting of ice in place.  As a result, ice-marginal 
meltwater channels were temporarily formed and then abandoned. 3 (note: this is an important point to 
consider as many of the drainage landforms currently host much lower discharge than the formative 
flows.)  
 
Surficial materials in the area were generally found to consist of silty materials much of it derived from 
local bedrock.  Silty sand to sandy silt tills predominate, with areas of silty glaciofluvial materials in low 
gradient stream channels, with a few exceptions (as noted below).  Colluvial materials and bedrock are 
generally rare, but where these were encountered they were often heavily weathered.  
 
Because of the generally low gradients, landslides and larger scale slope instability are rare, and only a 
few areas exhibited any instability, usually due to large road cuts.  Specific areas of instability are listed 
with individual sites below. The primary concern identified with this study area is therefore with 
sediment delivery to streams via poorly designed or unmaintained road crossings, rather than with land 
slide or other large mass wasting event. 
 

4.4 Climate and Hydrology 

The study area is located in the transition between the north Thompson Plateau, and the Fraser Plateau 
Hydrologic Zones. This area is generally typified by a fairly dry climate. The western portion of the 
study area is dominated by the IDFdk1 Biogeoclimatic variant.  The central area (F2A) transitions to 
MSxk2 at higher elevations, and the eastern area (K1A) transitions from MSxk2 to IDFdk1 and xh2 in 
the lower elevation north western portion.  
 
Streams in the study area are often located within large draws associated with meltwater features of the 
final downwasting stages of the Fraser Glaciation.  As such, current flows are generally much lower that 
the formative flows, and in many cases the stream draws are dry, with only subsurface or ephemeral 
(spring runoff / nival flows). The low gradient in most of the streams in the study area limits sediment 
transport to fines, except in some of the larger streams. Major Creek systems include Chartrand Creek, 
in the western area (L1A), Greenstone Creek in the central area (F2A) and Peterson Creek in the eastern 
area (K1A) 

                                                 
 
3 Holland, S.S. 1976. Landforms of British Columbia, a physiographic outline. British Columbia Department of Mines and Petroleum 
Resources. Bulletin 48, 138 p. 
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5 Methodology 

This project was completed in four phases: 
 

1. Compilation of Base Data 
2. Overview Risk Analysis 
3. Field Verification of Select Sites 
4. Final Risk Analysis 

 

5.1 Compilation of Base Data 

The first phase of this project involved a compilation of relevant data to conduct an overview GIS-
based analysis of potential risk.  Information relevant to (i) the potential for terrain hazards and (ii) the 
potential for impact to risk elements, was collected. The base map data prepared for this risk assessment 
contained the following information: 
 
Table 1 – Data used in Analysis 
Layer Source Description 

LLCF Boundary Supplied by Forsite Consultants Ltd Project Boundary of the 
Logan Lake Community Forest. 

 TRIM Maps) Ministry of Environment 
Supplied by Forsite Consultants Ltd 

Terrain Resource Inventory Management  
(contours, streams, lakes, rivers, wetland, roads) 

Terrain Mapping  
Ministry of Environment 
http://webmap.em.gov.bc.ca/mapplace/terrain/n
w_projects.cfm 

Compiled terrain mapping for Kamloops Forest District.  
(various authors TSIL C and D) 

Orthophoto Overlay Supplied by Forsite Consultants Ltd Compiled Ortho Photo Catalogue.  
Imagery estimated to date to 2004. 

Road Permit Data 

 - Weyerhaeuser 
 - Forest Tenure (Land Resource Data 
Warehouse) 
Data Supplied by Forsite Consultants Ltd 

Identifies Permitted Roads in the study area, supplements 
TRIM data for road locations. 

ESA Mapping TSR 4 data,  
Supplied by Forsite Consultants Ltd 

Environmentally Sensitive Areas Mapping 
Identifies areas mapped as being high ESA for Soils and 
Regeneration. 

Slopes over 60%  Supplied by Forsite Consultants Ltd Identifies areas with slopes over 60% 
Derived from TRIM digital elevation model. 

Fish Stream Capability 
Mapping Supplied by Forsite Consultants Ltd Identifies stream classification (S1-6,) based primarily on 

GIS analysis, supplemented with data from Weyerhaeuser. 

Geology Mapping 

Geologic Survey of Canada Bedrock Geology 
Mapping located on Ministry of Energy and 
Mines MapPlace webpage  
http://webmap.em.gov.bc.ca/mapplace/minpot/b
cgs.cfm 

Bedrock Geology  

Google Earth 
Orthophoto Imagery 

Google Earth, http://www.google.com/ Image 
copyright Digital Globe. 2009, and Province of 
BC. 2009. 

Imagery overlaid on the Google Earth 3D online viewing 
platform. 

Water Licenses  

British Columbia Ministry of Environment Water 
License lookup tool: 
http://a100.gov.bc.ca/pub/wtrwhse/water_licenc
es.input 

Locations of licensed points of diversion of ground and 
surface water for various uses. (domestic, agricultural, 
industrial etc) 
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5.2 Overview Risk Assessment 

The overview risk assessment was conducted in the office using ArcView GIS 9.3.  The data compiled 
in phase 1 (Table 1 above) was examined along with available ortho-photography, and non tenured road 
sections were classified with a preliminary risk rating.  This rating was based on a partial risk analysis, i.e. 
an estimate of the potential hazard(s) at a site, and an estimate of the likelihood of that hazard impacting 
a specific resource.  The detailed risk assessment methodology is outlined in section 6.4 below. 
 
Sites were chosen based on potential hazard at the site, as indicated by (i)steep slopes (ii) terrain stability 
mapping class IV and V terrain (iii) ESA mapping and (iv) indicators of existing or potential instability 
as observed on orthopohotography.     A preliminary risk rating was assigned to these sites based on the 
proximity to (i.e. downslope of) specific hazard elements, primarily streams with fish classification or 
with mapped water licenses, but other resources such as infrastructure were also considered at this stage. 
 
The result of the preliminary risk assessment was a field map indicating sites with the highest potential 
for environmental impact from non-status roads.  Given the limited budget for field checking, (3 days) 
the assessment focussed on verifying the sites in order of priority, with the second objective to generally 
field verify as many sites and non-status roads as possible in the time allotted. 
 

5.3  Field Verification of Sites 

A field investigation was carried out November 3rd to 5th, 2009, by Peter Weisinger M.Sc., GIT of FEG. 
The weather at the time of the assessment was cool and clear.  During the field verification phase, 
approximately 30 sites that had been mapped with a preliminary moderate to very high rating were field 
checked.   
 
Field checking involved a visual inspection of road the road segments mapped in the preliminary 
analysis.  Data was collected on surficial materials, slope morphology and drainage conditions.  The 
potential hazard estimate was confirmed or revised, the potential spatial effect of the hazard determined, 
and the location and condition of the hazard elements verified.   
 
Additional sites were also inspected during the field verification phase, where it was suspected after 
visual observation that hazards may exist. 
 
Not all areas were accessible at the time of the field inspection.  Several areas were gated and/or 
inaccessible by vehicle.  A notable area is the cross country ski area northeast of the town of Logan 
Lake, for which all possible vehicle access had been blocked.   
 

5.4 Final Risk Analysis 

This project involved the completion of a partial risk analysis4.   Partial risk analysis involves 
determining the likelihood of occurrence of a landslide or erosion event and that event being a hazard to 
and directly or indirectly reaching or otherwise affecting 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 with known fish habitat we have not 

                                                 
 
4 Ministry of Forests Forest Science Program - Mike Wise, Glenn Moore, and Doug VanDine editors, 2004  Land Management Handbook 
#56  Landslide Risk Case Studies in Forest Development Planning and Operations. 
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determined the degree of damage that such a landslide would have on the fish habitat, 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.  A definition of the hazard ratings used is given in table 3. 
 
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 (identifying sites for future access management planning) a 
partial risk analysis was determined to be suitable.  
 
Table 2 - Qualitative risk matrix for partial risk  

  
 
Table 3 – Definition of Hazard Ratings used in the Analysis 

VH 
A very high likelihood means that a landslide is imminent. Quantitatively the probability of a landslide is 
estimated as greater than 1/10 annual probability [P(H)a] and a long term 20 year probability [P(H)20] of 
greater than 0.88. 

H 
A high likelihood means that a landslide is probable over the life of the development.  Quantitatively the 
probability of a landslide is estimated as 1/20 to 1/100 annual probability [P(H)a] and a long term 20 year 
probability [P(H)20]  of 0.64 to 0.18 

M 
A moderate likelihood means that a landslide is not likely, but possible over the life of the proposed 
development. Quantitatively the probability of a landslide is estimated as 1/200 to 1/500 annual probability 
[P(H)a] and a long term 20 year probability [P(H)20] of 0.10 to 0.04. 

L 
A low likelihood means that the likelihood of a landslide is remote over the lifetime of the proposed 
development. Quantitatively the probability of a landslide is estimated as 1/1000 to 1/2500 annual probability 
[P(H)a] and a long term 20 year probability [P(H)20]  of 0.02 to 0.01. 

VL 
A very low likelihood means that the likelihood of a landslide is very remote over the lifetime of the proposed 
development. Quantitatively the probability of a landslide is estimated as less than 1/2500 annual probability 
[P(H)a]. 

 
Road sections with a moderate to very high partial risk were mapped, and are attached to the report as 
Figures 2-4.  A completed risk matrix, with corresponding site numbers is given below in Table 3.  The 
table gives a site description and corresponding photo plates (found at the end of the report, section 8) 
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6.0 Results of Risk Analysis 

Table 4 below summarises the results of the risk analysis.  The map reference number corresponds to 
the numbered road sections in the Study Area Maps (Figures 2-4 attached).  A total of 31 sites were 
visited during the field component.  Most of these sites had been identified during the preliminary risk 
analysis, but others were found in the field. 
 

12 sites, low to very low risk (green on the map) 
1 site has a moderate risk rating. (yellow) 
3 sites have a very high risk rating. (red) 
13 sites have either no hazard or no stream or other consequence elements. (cyan) 

 
A number of sites identified during the initial analysis were not accessible at the time of the traverse, and 
are highlighted in a pink colour on the map, with no corresponding site number.  These sites may be 
considered for future investigation.   
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Table 4 – Results of Risk Analysis 

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

Site Study 
Area Description Photos Hazard Description 

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

Partial 
Risk 
P(HA) 

Approx. 
Section 
Length 
(km) 

2 L1A 

An old road parallel to a stream mapped as S3, climbs onto moderate gradient slopes 
out of a draw. Slopes, transition to gentle before the draw. No surface erosion of 
significance was noted.  Surficial materials are a silty till blanket, with occasional rock 
outcrops on the slope above the road. 
 
No significant stream channel was noted downslope, and the channel is likely 
misclassified. Flow is likely limited to ephemeral discharge.  

- Sediment input to stream from road surface 
Very 
Low 

Ephemeral Stream,  
(mapped as S3) Low 

Very 
Low 0.78 

3 L1A 

The road section (P003 to P003A) has significant surface erosion.  Significant 
disturbance by cattle in we spot below road.  
Surficial materials consist of silty sand till materials on moderate gradient slopes. 
A stream crossing at the end of this section is at the S6 (mapped), - however no flow 
was observed at the time of the assessment, and gradients anre gentle to flat at the 
crossing.  

- Sediment input to stream from road surface 
runoff 

Low S6 Stream Low Very 
Low 

2.78 

4 L1A Silty sand till materials on moderate gradient slopes. Stream mapped as S4, however 
there is no stream visible in the dry draw.  Dry and well drained slopes. 

- None - No Stream Present  - - - 

5 L1A Silty sand till materials on moderate gradient slopes. Stream mapped as S6, however 
there is no stream visible in the dry draw.  Dry and well drained slopes. 

- None - No Stream Present - - - 

5A L1A Silty sand till materials on moderate gradient slopes. Stream mapped as S6, however 
there is no stream visible in the dry draw.  Dry and well drained slopes. 

- None - No Stream Present - - - 

6 L1A 

This is a well travelled road, possibly misclassified as non-status, and appears to be 
access to FSR.  Initial concerns were proximity to lake and riparian area of ZZ Creek, 
and the location of a water diversion at the mouth of the creek at a small lake. Flat 
gradients and vegetation are located between road and stream/lake. There is a minimal 
upslope catchment area and soils appear generally dry and well drained.  

- 
Minor fine sediment production along the road 
with fines delivered to ZZ Creek Mod. 

Stream channel, Lake and 
water diversion Low Low 0.450 

7 L1A 

Low gradient area in a field with a mapped S3 class stream.  No surface stream was 
noted on the traverse.  A large excavation is located in the shallow draw, likely to access 
groundwater for livestock.  There is no surface water connectivity to other streams in the 
area. 

- None - No Stream Present - - - 

8 L1A 

This section of Road is mapped as non-permit, with access off permitted road from 
south. The road accesses an archery range.  An S4 stream is mapped paralleling road 
to the west – however no stream was noted, just a generally wet area.  The area is on 
flat to gentle gradients.  

- None - No Stream Present - - - 

9 L1A This section of road is mapped as crossing an S4 class stream, however no significant 
stream channel was noted in the field.   

- None - No Stream Present - - - 

10 L1A 
Gentle gradient, silty sand glaciofluvial and till materials. The stream adjacent to the 
road is mapped as S6.  No vehicular access to road (part of Cross Country Ski Area).  
No stream channel noted in the field. 

- None - No Stream Present - - - 
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Table 4 – Results of Risk Analysis 

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

Site Study 
Area Description Photos Hazard Description 

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

Partial 
Risk 
P(HA) 

Approx. 
Section 
Length 
(km) 

11 L1A 

At this site, a flat to undulating open area is crossed by Chartrand Creek, which is 
mapped as S3 in this area. (Fish were observed in the stream at the time of the field 
assessment) This area appears to be a popular location for ATVs and Motorcycles, with 
a number of trails crossing the stream in several locations, this has resulted in 
significant degradation of the stream banks, and is leading to sediment influx to the 
stream.  The mapped road crosses the stream at two fords as well.  Photo plates 1-4 
illustrate the extent of the impact to the stream and the riparian area. Surficial materials 
in this area consist of fluvial materials with a large proportion of silt. 

1-4 

Direct fine sediment input to Chartrand Creek 
from road and numerous trails.  
 
Direct physical disturbance of stream bed by 
vehicles. 

Very 
High 

Fish resources in  
Chartrand Creek (S3) 

High Very 
High 

0.780 

12 L1A 
Older road runs parallel to draw with mapped stream (TRIM).  Part of the terrain along 
the draw is mapped as TSHC IV, and over 60%. No stream flow was noted, and the 
draw appears to be a relic meltwater channel with a relatively broad and flat bottom.    

- None - No Stream Present - - - 

13 L1A 

This road was inspected because it is located on the steep draw sidewalls of Chartrand 
Creek - a large glacial meltwater feature.  The road climbs up along relatively steep side 
slopes, but was found to be very dry, with no likelihood of landslides or sediment 
production. 

- Sediment production on road  Low Fish resources in  
Chartrand Creek (S3) 

Very 
Low 

Very 
Low 

0.762 

14 L1A 

Chartrand Creek has been diverted along this section of road, and evidence of flows 
along the road were noted (see photo plates 5-7  The result has been a significant 
amount of erosion along the road,  It is not known if this is a recurring event, or if it was 
a one-time event, however it seems to have occurred relatively recently.   
 
(Note: This site and site 11 should be priority sites for restoration) 

5-7 

Fine sediment input to Chartrand Creek 
diversion along existing diversion 
 
Direct physical disturbance of stream bed by 
vehicles. 
 
Loss of flow downstream due to infiltration of 
stream flow in surrounding area and diversion 
down a road/ditch. 

Very 
High 

Fish resources in  
Chartrand Creek (S3) 

Very 
High 

Very 
High 

0.600 
(approx) 

15 L1A 
Road crosses NCD – tributary to S6.  No definite stream channel was noted, however 
the area is wet.  The remainder of the road is blocked off with a berm – no vehicle 
access to the cross country ski area. 

8 None - No Stream Present - - - 

16 L1A 

Low gradient NCD, road dips and is wet and ponded upslope of road -  however there is 
little chance of sediment being transferred downstream. 
 
Silty sand to organic mud surficial materials.  

- Fine sediment production on road  High 

Delivery of sediment to S6, 
and subsequently to fish 
resources in S3, 2.6 km 
downstream. 

Very 
Low 

Low 0.030 

 
16A 
16B 

 

L1A 

Two road sections were identified originally in the orthophoto analysis as being located 
immediately adjacent to an S6 stream, tributary to an S3.  The area appeared disturbed 
by ranching activity.  
 
The field inspection revealed no concerns in this area. 

 None - No Stream Flow Present - - - 
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Table 4 – Results of Risk Analysis 

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

Site Study 
Area Description Photos Hazard Description 

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

Partial 
Risk 
P(HA) 

Approx. 
Section 
Length 
(km) 

17 L1A 

A culvert has been removed on a stream mapped as S3 (Cousineau Creek). The 
crossing has been swaled and surficial materials in and around the stream channel 
consist of gravel to cobble materials. 
 
The stream connects to a lake approximately 1 km upstream, however no flow was 
observed at the time of the traverse – the stream is likely ephemeral.  
 

9 
Fine sediment production and input into S3 
mapped channel Low 

Fish resources in (S3) 
Creek. 
 
Water resources (Points of 
diversion)  
Downstream. 

Low  
 

Very 
Low 

Low  
 

Vey  
Low 

0.075 

18 
 

19 
F2A 

At this site, a road cuts across the moderately steep to steep draw sidewall of 
Greenstone Creek (S3).   
 
Surficial materials in this area are a thick till blanket, though which a road has been 
constructed using conventional cut and fill methods.  There are no ditches or cross 
drains located on the road.  There is a 6” steel water pipe (partially buried) at the toe of 
the cutslope.  At two locations along this road (P018,P019) the fills are ravelling 
significantly, however no larger mass movement has taken place.  No signs of 
significant road surface erosion were noted, and the area appears quite dry, with a 
minimal upslope catchment area. However, the large cutslopes are ravelling materials 
onto the road.  The road appears to have been built solely as a means to access water 
from the creek.  
 
The stream is located approximately 10m from the toe of the slope, the draw having a 
flat bottom, a form typical of glacial meltwater channels.   
 
The point of diversion (PD55119) is located upstream of any potential sediment input, 
and appears at the time to be not in use.  (POD1 on map) 
 
A second POD (PD55120 – status no known) is located downstream, below highway. 

10-11 Road fill failure, larger slide from road.  Mod 

Sediment input into S3 
mapped channel 
(Greenstone Creek)  
 
 
 
Water quality at PD55120 

Low  
 
 
 
 

Low 

Mod 0.500 

20 F2A 

Wet and muddy section of road at mapped S6 stream crossing.  Low gradient slopes 
and stream.  Meadow creek is located 3km downstream, across generally very gentle 
slope gradients. 
 
(note: A culvert could be put in place here if this area is to be continuously used) 

- 
Sediment input to S6 via wet and muddy road 
crossing. High 

Sediment delivery to fish and 
water resources in Meadow 
Creek (S2) 3km 
downstream. 

Very 
Low Low 0.040 

21 F2A 

A long section of partially overgrown road is located along steep side slopes (average 
65%) is located upslope of  along steep side slope above Greenstone Creek (S3)  A 
high ESA for soils is mapped downslope 
 
Surficial materials in this area consist of a discontinuous veneer of till, and in situ 
weathered bedrock.  The road shows no signs of surficial erosion, and no signs of 
instability with respect to the road prism were noted. 

- Landslide in road fill materials /  downslope of 
road as a result of drainage accumulation 

Mod 

Sediment input into S3 
mapped channel 
(Greenstone Creek)  
 
Impact to High ESA (Soils) 
area. Likely impact to be 
small (i.e. <0.5ha) 
 

Low  
 
 
 

Low 

Low 1.35 
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Table 4 – Results of Risk Analysis 

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

Site Study 
Area Description Photos Hazard Description 

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

Partial 
Risk 
P(HA) 

Approx. 
Section 
Length 
(km) 

22 F2A 

A section of road was mapped upslope of the steep sideslopes of Greenstone Creek. 
This area is (i) mapped as having slopes greater than 60%, an is also mapped as an 
ESA-Soils area.  The road is located on top of a flat bench, a significant distance from 
the break in slope into the draw.  The road is on flat, dry ground with negligible potential 
for surface water accumulation / diversion.    

- 
Landslide downslope of road as a result of 
drainage accumulation. (i.e. Gentle over 
steep) 

Very 
Low 

Sediment input into S3 
mapped channel 
(Greenstone Creek)  
 

Mod 
Very 
Low 0.175 

23 F2A 

At this site an S3 stream is crossed by a spur road / recreational road access, with no 
culvert present.  This is resulting in repeated fine sediment input and physical 
disturbance of the stream channel. Surficial materials in this area consist of silty sand 
tills. 

12 
Input of fine sediment into the stream, and 
disturbance of the stream bottom by 
motorized vehicle traffic.   

VH Impact to fish resources in 
S3 class creek 

High Very 
High 

0.010 

23A F2A 

A road to site 23, and accessing private property is located along a flat, recently 
harvested area, on which significant ponding is taking place. The area is severely rutted, 
and no significant riparian vegetation is left in place. Although no direct input of sediment 
from this area was noted at the time of the inspection, there remains the potential for 
this to happen in the future, i.e. at times of snowmelt or high precipitation events. 

- 
Fine sediment input from road and rutted area 
adjacent in the riparian. Mod 

Impact to fish resources in 
S3 class creek Mod Mod 0.500 

24 
 

25 
F2A 

A road network adjacent to several S6 class and one S4 class streams tributary to Wyse 
Lakes was identified during pre-work.  Roads are located adjacent to streams, in a 
cutblock area. 
 
The roads were found to be overgrown cutblock roads which had been partially 
deactivated, and with no significant surface erosion or diversion potential.  Slope and 
stream gradients are gentle and soils generally composed of sandy tills, which were 
assessed as well drained. 

- Fine sediment production and input to 
streams 

Low Impact to fish resources in 
S3 class creek 

Low Very 
Low 

2.700 

26 K1A 

In this location an S6 class tributary to Alkali Creek was mapped along side an older 
road. The field inspection revealed no stream, only a dry draw, with possibly some 
potential for spring freshet or Nival flows, though no defined stream bed was noted.  The 
road crosses the draw several times, but no concerns were identified. 
 
A water resource point of diversion PD50908 is located on Alkali Creek approximately 
1.2km downstream. 

- None - No Stream Flow Present - - - 

27 K1A Along this section of road, a non-status road was mapped along an S6 tributary to Alkali 
Creek.  No concerns were identified in the field. 

- Fine sediment production and input to 
streams 

Low Impact to fish resources in 
S3 class creek 

Low Very 
Low 

0.030 

28 K1A 

A diversion ditch has been constructed at this location, presumably to divert water from 
Lyons Creek to the west, towards Twin Lakes. 
 
No flow was observed.  This is an artificial structure, and as such no risk assessment 
was deemed necessary. 

- None - No Stream Flow Present - - - 

29 K1A 
A road system has been cross ditched and deactivated, Road surface erosion had taken 
place in the past and mobilised fine sediments, however remedial action has reduced 
the hazard significantly. No significant current issues were identified. 

- 
Fine sediment production and input to 
streams Low 

Impact to fish resources in 
S3 class creek downstream 
of S6 streams 

Very 
Low 

Very 
Low 2.500 
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7.0 Conclusion and Recommendations 

 

Conclusions 

 
In general, the primary type of hazard encountered during this investigation was the potential for 
sediment input to streams and impact to fish habitat and water quality as a result of roads crossing 
streams without any crossing structures in place and from road surface runoff on roads mobilising fine 
materials on the road, with subsequent input to streams.  Only one area (18-19) was found to have any 
significant hazard as a result of a potential landslide. 
 
Recreational traffic seems to be having the majority of the impacts on the smaller streams in the study 
area.  The bulk of the non-status roads in the northern portion of K1A for example are used for 
recreation and are heavily rutted and muddy. Fortunately, connectivity to water and fish resources in this 
area is low, and no significant concerns were noted.   
 
A significant portion of the study area, located inside the Logan Lake Cross Country Ski Area was 
inaccessible at the time of the field inspection.  A number of sites within the area were therefore not 
field checked, however these sites are identified on the map (pink highlight) for future reference.  None 
of these sites were identified as potential high risk sites in the GIS analysis. 
 
Recommendations: 

 
(1) The highest priority site that should be considered for rehabilitation are the sites along 

Chartrand Creek. This area requires further study – a thorough survey of the impacts to the 
stream and the surrounding area should be conducted, as well as a thorough survey of nearby 
tributary stream areas that may possibly be impacted by recreational vehicles.   

 
(2) The stream mapping provided by Forsite Consultants Ltd. was found to be extremely 

conservative.  This mapping was likely done as a GIS exercise using mapped TRIM data, stream 
gradients and widths.  However, as mentioned above, these stream channels were formed post-
glacially, and the stream geometry does not accurately reflect current flows.  A detailed study of 
the stream inventory, including ground surveys, of the Community Forest would be an 
invaluable tool for future land use planning and environmental assessments.  
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8.0 Concluding Comments 

This risk analysis has been carried out in accordance with generally accepted engineering and 
geoscientific practice for the area.   Factual data and interpretation contained within this report were 
prepared specifically for Forsite Consultants Ltd. on behalf of the Logan Lake Community Forest 
Association, with whom Forsite has entered a contract. No other party may rely upon this report 
without the express written permission of Forsite Engineering & Geoscience Ltd.  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:  
             
        
 
 
 
 
 
 
Peter Weisinger M.Sc, GIT       Rod Williams. P.Geo 
Project Geoscientist        Engineering Geologist  
  
             

                      

This is a digital copy of the original signed and sealed 
document, dated March 12 2010. 
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9.0 Photo Plates 

 
Photo Plate 1 –  Chartrand Creek (11) 
 

 
Photo Plate 2 – Chartrand Creek  
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Photo Plate 3 – Chartrand Creek Closeup 
 

 
Photo Plate 4 – Chartrand Creek ATV crossing 
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Photo Plate 5 – Chartrand Creek Diversion (14) 
 

 
Photo Plate 6 – Chartrand Creek Diversion along Road A 
 
 

  
Photo Plate 7 – Chartrand Creek Diversion along Road B 
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Photo Plate 8 – Site 15 
 
 

 
Photo Plate 9 –  Site 17 
 

  
Photo Plate 10 – Site 18 
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Photo Plate 11 –  Site 19 
 

  
Photo Plate 12 –  Site 23 
 
 
 
 
 
 


