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1.0 INTRODUCTION 
 
Authorization to proceed with a preliminary geotechnical assessment of exiting terrain within the 
Subject Property (see Drawing 081-01233-01) was issued to Trow Associates Inc. (Trow) by Mr. 
Russell Tibbles on behalf of the client in August 2008.  Our scope of work was presented in the 
Trow proposal dated 2008 August 1.  
 
The purpose of our assessment is to identify and provide a characterization of areas where 
naturally occurring geologic events (rock fall, slope failures, flooding, etc.) have occurred within 
or adjacent to the Subject Property in recent history.  In addition, we have identified areas where 
anthropologic changes to the natural terrain have created potential geologic hazards.  This 
preliminary terrain assessment is intended to provide general guidance for design of the 
development layout with respect to avoiding the influence areas for identified potential geologic 
hazards.  Preliminary geotechnical recommendations regarding site preparation and foundation 
design guidelines for the Subject Property, including the filled foreshore area will be presented 
under separate cover. 
 
Information used in our assessment includes a desk top study involving the following tasks: 
 
• Review of 1992 aerial photographs; 

• Review of topographic plans showing 0.5 metres contour intervals, proposed roadway 
alignment and development areas; 

• Review of provided proposed layout and site grading plans for the Subject Property. 

In addition, a field reconnaissance was conducted by Trow personnel in July, 2009 to identify and 
assess potential naturally occurring geological hazards which may exist within or adjacent to 
subject property.  The field reconnaissance included a visual assessment of surficial exposures of 
soils and bedrock, signs of recent soil movement (bent trees, unusual topography, etc.) and other 
indications of recent occurrence of naturally occurring geological hazard events. 
 
Attached to this report are a Key Plan and a Site Plan showing identified hazard areas. 
 
2.0 SITE DESCRIPTION 
 
The Subject Property is located approximately 25 km northwest of Nanaimo on the eastern 
shoreline of a peninsula of land bordered by Nanoose Bay, the Ballenas Channel and the Strait of 
Georgia to the north (see Drawing 081-01233-01).  Access to the property is via Dolphin Drive 
off of Northwest Bay Road which connects to Highway 19.   
 
The Subject Property is bordered by the ocean and Schooner House to the north and existing 
developments and roadways to the south, west and east.  Mooring for the Schooner Cove Marina 
is located to the north of the Subject Property.  Within the northern portion of the Subject 
Property lies the main building for the Schooner Cove Marina with associated parking areas.  The 
central portion of this site contains a neighbourhood park with a tennis court.  The northeastern 
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portion of this property contains a single residential dwelling.  A breakwater has been constructed 
immediately east of Schooner House.  The locations of these structures and parking areas are 
shown on Drawing 081-01233-02. 
 
Existing topography generally includes a raised knoll in the central east portion with gently 
inclined side slopes connecting to the shoreline to the north and a relatively flat lying infilled 
ravine area to the south.  The north and south flanks of the knoll contain numerous bedrock 
outcrops.  This indicates a bedrock controlled topography with thin soil veneers in the area of the 
knoll. 
 
Anthropologic modifications to natural topography include significant fill placed in the area of 
the tennis court, main building and parking areas for the marina.  Along the foreshore boulder fill 
has been placed from east of the breakwater to the western boundary of the Subject Property.  
These modifications to the original topography have created the gently inclined slopes along the 
foreshore and the flat lying area in the southern portion of the Subject Property.  In addition, 
some constructed rock cuts up to about 5 metres in height were observed along an access road 
which terminates at the east side of the Schooner House.   
 
The foreshore modifications appear to mainly consist of the placement of large blasted boulders 
as fill material.  Test pits and boreholes indicate that placed fill in the parking areas generally 
consist of earth fill overlying bedrock or blasted boulder fill overlying bedrock.  In the area of the 
park and tennis court, subsurface investigations indicated earth fill overlying native SILT. 
 
3.0 SCHOONER COVE VILLAGE – PROPOSED DEVELOPMENT PROGRAM 
 
We understand that substantial regrading and development of the Subject Property is proposed.  
Proposed regrading of the Subject Property includes a general flattening of the slope in the area of 
the existing parking for the Schooner Cove Marina.  Retaining walls (up to about 6 metres in 
height) to support roadway structure are proposed along the northern edge of an existing access 
road between parking for the tennis court area and parking for Schooner Cove Marina.  
 
The proposed development includes multiple dwelling unit structures in various locations 
throughout the Subject Property, waterfront boardwalks, restaurants, and stores.  
 
4.0 DISCUSSION 
 
Due to the relatively gentle inclination of the natural slopes within the Subject Property naturally 
occurring geologic hazards such as rockfall and slope stability issues are generally considered to 
have a low to very low probability of hazard occurrence.  Exceptions to this are located near 
Parcel 2 of the Subject Property where a bedrock cut constructed along the access road to the 
eastern side of Schooner House presents potential slope stability and rockfall issues which may 
affect construction of structures at its crest and along the foreshore where boulder fills have been 
placed.   
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Extensive regrading of the Subject Property may eliminate the potential slope stability/rockfall 
hazard within Parcel 2; however if existing grades are to remain in this area, a setback of 3 metres 
from the crest of this bedrock cut is recommended to prevent potential future raveling of rock 
from undermining building foundations.  This hazard location is shown of the attached Drawing 
081-01233-02 and may affect a proposed structure in the northeast corner of the development.  In 
addition some mitigative works (including but not limited to constructed catchment, wire mesh 
and scaling) along the toe of the constructed bedrock cut may be required to allow for a low to 
very low probability of occurrence of rockfall along the access road.  
 
Placed blasted rock fill along the foreshore may experience some lateral movement as a result of 
cyclic loading from a design seismic event.  However; based on Trow’s previous experience in 
similar shoreline developments, we are of the opinion that foundation design (options such as 
steel pipe piles and raft slabs) may be sufficient to reduce the affects of potential lateral 
movement, within or below the boulder fill.  Alternatively ground improvement techniques can 
be used on foreshore soils (densification piles, dredging, etc.) to limit potential lateral movements 
to acceptable levels.  Further study would be required to properly analyze mitigation options and 
fully cost potential options related to this issue. 
 
Steeply inclined slopes on the north and south flanks of the knoll have bedrock at or near surface.  
No indications of slope instability were noted on either flank of the knoll and, therefore, provided 
slope failures in the natural slopes are not considered to be an issue.  
 
In view of the above discussion, we are of the opinion that a majority of the development 
property has little, if any, exposure to the natural hazard events of rock fall and landslide.  A 
small localized potential rock fall area was identified just east of the Schooner House structures.  
Mitigation measures and/or building setback guidelines will adequately limit any influence that 
this rock fall source would have on the development.  Fill areas within the property can undergo 
settlement and/or lateral movement during earthquake loading or as a result of building loads.  
Ground improvement techniques are available to control ground response to tolerable levels. 
 
Based on this level of review, we are satisfied that the risk of natural events (landslides and rock 
falls) adversely affecting the property would be very low.  
 
5.0 CLOSURE 
 
The above-noted and attached information presents our understanding of the proposed 
development program, interpretations of site conditions and opinions as to the existence of 
geologic hazards and their potential influence areas within or adjacent to the Subject Property.  
We would point out that there is an inherent level of uncertainty associated with the prediction of 
long-term stability of natural mountain slopes.  This uncertainty combined with the lack of 
comprehensive historical record(s) within and adjacent to the proposed development site, 
significantly limits our ability to complete a quantitative risk assessment of specifically identified 
hazard events.  Therefore, we are providing a qualitative assessment of potential hazards that may 
influence proposed development areas based on our experience and interpretations of existing site 
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conditions.  Some understanding of terminology and associated ranges of annual probability of 
occurrence connected with this approach is provided in a reference prepared by the Resource 
Inventory Committee, Government of British Columbia, Slope Stability Task Group (1996) and 
shown in Table A below. 
 

TABLE A 
Relative Terms and Ranges of Annual Probability of Hazard Occurrence 

(Resource Inventory Committee, 1996) 
 

Relative Term of Probability Range of Annual Probability 
of Occurrence (Pa) Comments 

Very High >1/20 Indicates that hazard is 
imminent and well within the 
lifetime of a person or typical 
structure.  Event occurring 
with a return interval of 1/20 
or less generally have clear 
and relatively fresh signs of 
disturbance. 

High 1/100 to 1/20 Indicates that the hazard can 
happen within the approximate 
lifetime for a person or typical 
structure.  Events are clearly 
identifiable from deposits and 
vegetation, but may not appear 
fresh. 

Moderate 1/500 to 1/100 Indicates that the hazard 
within a given lifetime is not 
likely, but possible.  Signs of 
previous events, such as 
vegetation damage may not be 
easily noted. 

Low 1/2500 to 1/500 Indicates the hazard is of 
uncertain significance. 

Very Low >1/2500  

 
In addition, only events with an interpreted return period less than 475 years (greater than 10% 
chance in 50 years) have been considered in our hazard assessment.  This approach is consistent 
with the terms of reference presented in the subdivision guidelines proposed by the Ministry of 
Transportation.  We expect that the approving authority will use a similar guideline during their 
review of the proposed development.   
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