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205 – 38026 2nd Ave 

Squamish, BC V8B 0C3 
604-898-1093 

 
 
District of Squamish September 6, 2019 
37955 Second Avenue File: 1188 
Squamish, BC V8B 0A3 
 
Attention: Susan Stratis, Planning Consultant 
  
Re:  Loggers East Sub Area Plan (SAP), Slope Hazard Assessment, 

Squamish, BC 

 
 
1.0 INTRODUCTION 

 
We understand that the District of Squamish (DOS) is preparing a sub area plan (SAP) for the Loggers East 
neighbourhood. The study area is located east of Loggers Lane, south of Raven Drive and north of Robin 
Drive. As part of the SAP the DOS has requested geotechnical assistance in developing their steep slope 
policies within the area, specifically within the steeper eastern portion of the study area. SFA has been 
engaged to provide geotechnical support for the project. 
 
SFA carried out a field reconnaissance of sloping terrain of the study area. We visited the site on March 28, 
2019, to help identify any areas of observed past slope failures, sloughing, or major erosion as well as to 
identify existing drainage channels and areas of soil deposition.  
 
This report summarizes our observations and provides preliminary geotechnical recommendations for 
consideration in planning future development in the area. We have considered the DOS Bylaw 2649 
(Subdivision and Development of Lands) and the Official Community Plan (OCP) in our discussion and 
comments. 
 
This report has been prepared exclusively for the District of Squamish, for their use and for the use of others 
within their planning team, however it remains the property of SFA Geotechnical Inc. 
 
2.0 SITE DESCRIPTION  

 

2.1 General Observations 

 
The Loggers East sub area includes the properties bounded to the north by Raven Drive, to the south by 
Robin Drive, to the west by Loggers Lane and to the east by the eastern property limits of 1045, 1060 and 
1070 Finch Drive. Our review has included the steep properties on the eastern portion of the sub area which 
include the following addresses; 1045, 1050, 1057, 1058, 1060, 1070 Finch Drive, 1026 Robin Drive and 
the large undeveloped property at the eastern end of 1026 Robin Drive.  
 
Our assessment also included review of available surficial and bedrock geology maps as well as GIS and 
aerial photographs available on the District of Squamish WebMap.  
 
We have grouped the properties into two areas, the eastern area and the southern area, based on similar 
topography and soil conditions. The eastern area incorporates 1050, 1056, 1057, 1060 and 1070 Finch Drive 



 

File: 1188 Slope Hazard Assessment, Loggers East Sub Area Plan, Squamish, BC Page 2 
 

and the eastern edge of 1045 Finch Drive while the southern area includes the western portion of 1045 
Finch Drive, 1026 Robin Drive and the undeveloped property between the two lots. The areas are shown 
on Photo 1 and the observed site topography and soil conditions for these areas are described in further 
detail below. The observed surficial soil conditions and drainage channels are identified on the attached 
drawing 1188-1 and the approximate existing  slope gradients are shown on our drawing 1188-2. 
 

 
              Photo 1: Eastern and Southern Area Boundaries 

 
 
2.2 Eastern Area 

 

The topography of the eastern area is bedrock controlled and slopes up from about 9 m geodetic elevation 
at a relatively steep incline of generally greater than 30 degrees (57%), with some localized flatter and 
steeper sections, for a horizontal distance of approximately between 40 to 140 m. At the top of the slope 
the ground surface flattens out in the area of the existing homes for about 50 to 150 m then slopes steeply 
upward to the eastern edge of the SAP boundary to an elevation of about 170 m. Access to the residences 
is from a shared access road at the east end of Finch Drive which is graded steeply at roughly 15 to 25%. 
 

A small creek was noted on 1045 Finch Drive which flows to the northwest within a steep gulley along the 
southern property line. Some other minor drainage channels were noted on the properties where the 
topography formed natural valleys where surface drainage during heavy rainfall is anticipated. These 
drainage areas have been noted on our drawings. There were no major drainage basins where sediment was 
being deposited observed. 
 
2.3 Southern Area 

 

The topography of the southern area is relatively flat near the northern property boundary with elevations 
in the range of 5 to 6 m geodetic. The area slopes up towards the south, well past the property boundary to 
an elevation of up to 200 m. The ground generally slopes up at greater than 30 degrees (57%), however 
some flatter areas ranging from 10 to 30 (18 to 57%) degrees were noted along the western side of the 
subject area.   
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The area is generally undeveloped with the exception of the access road south from Finch Drive which runs 
along the western edge of 1045 Finch Drive. A small overgrown access road was noted near the southeast 
corner of 1026 Robin Drive which we expect is associated with the powerlines which are located south of 
the properties.  
 
Some minor drainage channels were noted where the topography formed natural valleys which are noted 
on our drawings. In these areas some drainage during heavy rainfall and wet periods of the year is expected. 
  
3.0 SURFICIAL GEOLOGY 

 

3.1 Eastern Area 

 

The local geology, as described by the Geological Survey of Canada Map 5323, “Surficial geology and 
landslide inventory of the middle sea to sky corridor”, consists of predominantly of bedrock including, in 
places, till veneer, drift and colluvium soils. 
 
Bedrock was observed throughout the majority of the site where steep cliffs were noted along the eastern 
and western property boundaries. In general, the rock was competent granitic bedrock. However, the bluffs 
along the eastern edge of 1060 Finch Drive were noted to be heavily weathered with weak rock at a fault 
near the base of the bluffs, some relatively large detached blocks were observed at the base of the slope. 
Evidence of past rock fall was observed immediately north of the northeast property boundary of 1060 
Finch Drive and near the property line between 1060 and 1070 Finch Drive. 
 

 
Photo 2: Looking east from the southwest corner of 1050 Finch Drive. 
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Photo 3, 4 & 5: The rock bluffs present on the eastern edge of 1060 Finch Drive 
 

     
Photo 6&7: Observed past rockfall at the NE corner of 1060 Finch Drive and between 1060 and 
1070 Finch Drive. 

 

Some fill appears to have been placed near some of the residences in order to create level yard area. Some 
fill is also expected beneath portions of the access road.  
 
3.2 Southern Area 

 
The local geology, as described by the Geological Survey of Canada Map 5323, “Surficial geology and 
landslide inventory of the middle sea to sky corridor”, is described as either glaciofluvial blanket consisting 
of stratified to massive sand and gravel, generally 1 to 10 m thick or colluvial veneer consisting of rock 
fragments in a matrix of boulders, gravel, sand, silt; and usually less than 3 m thick. 
 
Bedrock was observed throughout the western half of the subject area with some steep bluffs observed near 
the centre of the lot between 1026 Robin Drive and 1045 Finch Drive. Colluvium consisting of rock 
fragments and boulders was noted on the eastern side of the southern area. 
 

     
Photo 8 & 9: Looking south at the bedrock slopes present near the center of the property to the east of 1026 
Robin Drive.  
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4.0 GEOHAZARDS 

 

4.1 Geohazards 

 
The steep slopes within the Loggers East SAP consist primarily of bedrock and therefore the most critical 
geological hazard is expected to be rock fall. Evidence of past rockfall was observed at the base of the slope 
near the steep bedrock cliffs on lots 1060 and 1070 Finch Drive and on the lot to the east of 1026 Robin 
Drive. Rocks ranging in size from 0.3 m to over 3.0 m in diameter were observed.  
 
Large portions of the bedrock outcrops were noted to be highly fractured, especially along the steep rock 
bluffs, therefore rockfall is expected to continue over time. The most common causes of rock fall are 
typically from natural weathering due to freeze/thaw and wet/dry cycles, however for residential 
developments the effects of seismicity must also be considered. 
 
4.2 Landslides 

 
There is the potential for landslides of glacial till, colluvium deposits, or fill soils where located on a steep 
slope. The observed soil slopes were generally less than 22 degrees (40%) and are generally considered 
stable. Deep rotational landslide failures are considered unlikely however, shallow sloughing on disturbed 
slopes is likely. The risk of landslides would increase if oversteepening of the existing slopes were to occur 
or if vegetation was removed. Any excavation or fill placement on slopes greater then 25% should be 
designed by a geotechnical engineer and seismicity should be considered. 
 
5.0 DISCUSSION 

 

5.1 Development on Slopes 

 

5.1.1 Legislated Landslide Assessments 

 

The purpose of the “Guidelines for Legislated Landslide Assessments for Proposed Residential 
Developments in BC” is to provide guidelines for Professional Engineers and Professional Geoscientist 
who carry out landslide analysis for proposed residential development. The guideline also assists parties 
that may rely on landslide assessment reports such as municipalities, landowners and development 
consultants. Any geotechnical assessments completed for residential development should reference these 
guidelines and should include “Appendix D: Landslide Assessment Assurance Statement”. 
 
The assessments should be carried out on a site-specific basis considering the development proposed. A 
landslide assessment is a combination of landslide analysis (recognition, characterization and estimation of 
hazard) and a comparison of the results of the analysis with a level of landslide safety. Landslide 
assessments for residential developments should provide life safe solutions when considering a 2% in 50 
year seismic event (1 in 2,475). The assessment typically considers a combination of slope displacements 
and setback considerations to determine how a soil slope may adversely affect a residential development. 
 

5.1.2 District of Squamish Policy 

 

The District of Squamish OCP includes recommendations for development on sloping ground. The OCP 
states: 
 

a. Where the natural grade of a slope on or adjacent to a proposed development site is equal to or 
greater than 25%, as identified by Schedule E or the District’s Building Inspector or Approving 
Officer, a slope stability assessment report prepared by a Qualified Professional may be required 
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to identify any slope stability hazards, assess the safety of the site, and propose any mitigation 
measures necessary to ensure the safety of the proposed development and existing neighbouring 
development. 

b. Do not consider lands where the natural grade of a slope on or immediately adjacent to a 
development site is equal to or greater than 25% for single-family residential development. 

c. Consider multi-family residential applications in areas where the natural grade within a proposed 
development footprint has a slope less than or equal to 40%, subject to a geotechnical assessment, 
and certification by a Qualified Professional. 

d. Do not consider lands for development where the natural grade of a slope on or immediately 
adjacent to a development site is greater than 40%. 

 
We note that these policies somewhat more restrictive than those of some other jurisdictions which often 
consider slopes greater than 20 to 35% to be considered as steep slopes.  Although identified as steep slopes, 
policies from other jurisdiction would allow that development can still be considered provided a 
geotechnical assessment is completed and it can be demonstrated that the development presents no hazard 
and can be sensitively integrated with the surrounding terrain.  
 
We understand that the District of Squamish OCP slope policy was developed in consideration of other 
factors which are integral with development on slopes such as road and utility planning or aesthetics and 
are not solely based on geotechnical stability.  
 
5.1.3 Slope Considerations 

 

The surficial geology consists primarily of bedrock or dense glacial till soils and we are of the opinion, 
from a geotechnical perspective, that slopes of up to 57% (30 degrees) could be considered for both 
residential and commercial development. Slopes greater than 57% (30 degrees) often pose general 
development challenges for construction and therefore it may not be practicable to develop these steeper 
slopes without major earthwork. 
 
Regardless, sloping sites present geotechnical challenges and therefore we recommend that site specific 
geotechnical assessments be completed for any development which is on or within 10 m of a slope of greater 
than 25% (15 degrees) to help ensure that the proposed development location is safe from landslide, rock 
fall, or other geohazards. We consider development to include subdividing the land, starting construction 
of, addition to or alteration of a building or other structure, or altering the land in any significant way. 
 
We have summarized the slope hazard in the table below: 
 
Table 1: Slope Hazard Classification 

Slope 

Gradient 

Slope 

Hazard 
Comments 

<25% Low Slope instability issues are generally not expected as a result of 
development. 

25-57% Moderate 
Depending on soil conditions, these slopes can present geotechnical 
challenges. Site specific geotechnical assessments should be completed for 
any proposed development.  

>57% High 

Generally considered difficult for development and are challenging for 
construction. Development, depending on soil type, can have a high 
potential for landslide hazard without careful consideration and geotechnical 
input. Slopes steeper than 100% are generally comprised of bedrock and 
therefore should be considered for rockfall hazard. 
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All site-specific assessments should be completed by a qualified professional geotechnical engineer. The 
assessment should be undertaken in accordance with EGBC’s “Guidelines for Legislated Landslide 
Assessments for Proposed Residential Developments in BC”. 
 
Based on our review, we have identified the areas where a high slope hazards are present or where 
construction from a geotechnical standpoint will be very challenging, or where the land is adjacent to high 
slope hazard areas making for difficult access. These areas have been identified on our drawing in Appendix 
A as areas with grades predominantly greater than 40%. We consider these areas as not geotechnically 
practicable for development.  This is not to say that it is not possible to develop these areas only that major 
earthworks including re-grading, blasting, retaining walls and/or slope stabilization may be required. 
 
5.1.4 Setbacks 

 
We recommend that a minimum 5 metre setback from the top of any slope greater than 25% unless 
otherwise determined to be safe by a qualified professional. Where the slope is greater than 40%, we 
recommend a minimum setback be increased to 15 metres from the base of the slope. In consideration of 
the observed rock fall debris and the potential for future rock falls along the steep fractured bedrock slope 
along the eastern property boundary of lots 1060 and 1070 Finch Drive, we recommend a setback of 20 m 
in this area. The recommended setbacks are shown on our drawing in Appendix A.  
 
The setbacks would apply to buildings, swimming pools, hot tubs, landscape ponds, and outbuildings. 
 
5.1.5 Fill Placement 

 

All permanent excavated or fill slopes should be sloped at a 3H:1V or flatter unless otherwise approved by 
a geotechnical engineer. Fill placement on sloping ground should be avoided, rather the ground should be 
benched so that all fill is placed on a level subgrade. 
 
Fill should not be placed within 10 metres of the top of slopes greater than 25% without a geotechnical 
design and review. 
 

5.1.6 Erosion Protection 

 

The existing vegetation on the slopes should be maintained as much as possible to help minimize the erosion 
potential. Any stripped slopes or new fill slopes steeper than 3H:1V should be revegetated and/or reinforced 
with an erosion control blanket or similar as soon as possible.  
 
Any storm water collected from perimeter drains or rainwater leaders or surface drains, should not be 
discharged onto the sloping terrain. All storm water should be directed to a municipal storm system or 
appropriate stormwater dispersion systems, such as rock pits, designed by a qualified professional. 
 
5.2 Future Road Alignments 

 

We understand that as part of the OCP, it is ultimately planned to create a connection from Valleycliff to 
the Loggers East Sub Area. We further understand that the connection would ideally connect to Finch Drive 
to allow easy access to Highway 99, however a connection to Robin Drive is also being considered as the 
grades are generally less steep. The road alignment is to connect to the Fortis SROW located along the 
western edge of 1045 Finch Drive.  
 
We expect that extending Finch Drive directly east as shown on the OCP drawings would be difficult due 
to the existing grades. The current eastern extent of Finch Drive is inclined at roughly 18%. The grade 
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above the current edge of the road up to the near level plateau near the existing residence at 1045 Finch 
Drive is generally greater than 40%. Substantial blasting would likely be required to meet the necessary 
grades to allow safe vehicle access. 
 
The extensions of Robin Drive directly east would likely also require substantial excavation, blasting and 
filling in order to obtain the necessary road grades as the existing terrain is sloped at greater than 57%. 
 
We expect that planning for the road align along the western edge of 1045 Finch Drive, along the Fortis 
SROW, would likely be the most feasible option from a geotechnical standpoint, as it is the lowest gradient 
option and would require the least amount of earthworks.  
 

 
Photo 10: Looking north from the southwest corner of 1045 Finch Drive along the Fortis SROW. 

 
Our review of the road options is limited to the portion of road within the Loggers East SAP area. 
 

6.0 MAPPING 

 
As part of our hazard assessment, we have summarized our observations on a topographic site plans which 
are based on the available DOS GIS model. The plans identify where bedrock or inferred near surface 
bedrock was observed, drainage channels and past slope failures/rock fall. 
 
We have also identified areas where development is not considered practicable from a geotechnical 
standpoint. 
 
The site grades have been approximated from the GIS contour mapping available on the District of 
Squamish Webmap and supplemented and confirmed with our site observations. The GIS mapping was 
noted to be generally consistent with our field observations.  
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