
                              CORPORATE REPORT  

   

To:  Electoral Area Services Committee Date: 2020-11-10 

From:  Andrea Antifaeff, Planner 1 File No:  2320-28-2020  

Subject:  Hemlock Valley Avalanche Assessment 

 

RECOMMENDATION 

THAT the Fraser Valley Regional District Board authorize the immediate use of Hemlock Valley Snow 
Avalanche Hazard Assessment report by Dynamic Avalanche Consulting Ltd. for permitting purposes, to 
the extent possible, pending the update of the OCP and development permit area requirements;  
 
THAT the Fraser Valley Regional District Board direct staff to send a mail-out to all property owners 
within the study area and stakeholders, to share the results of the report; 
 
AND THAT the Fraser Valley Regional District Board adopt the Hazard Acceptability Thresholds for 
Development Approvals which are revised to incorporate the Canadian Avalanche Association 
Standards into the snow avalanche section. 
 
 
STRATEGIC AREA(S) OF FOCUS 

Provide Responsive & Effective Public Services 

Support Healthy & Sustainable Community 

Support Environmental Stewardship 

  

  

  

  

 



BACKGROUND 

In 2012, the Fraser Valley Regional District commissioned a report on snow avalanche hazards in the 

Edelweiss Drive area of Hemlock Valley as an update to a previous study completed in 2010, 1999 and 

prior years. The 2012 report involved a detailed assessment of the previous reports as well as field 

reconnaissance. It concluded that there were five avalanche areas affecting properties located on 

Edelweiss Drive and Laurel Place. This report concluded that portions or the entirety of 32 residential 

land parcels were located within identified avalanche paths. Of these 32 residential land parcels, 

approximately 18 parcels were located in an area where residential construction was not 

recommended. This report resulted in reduced development potential for some owners and high level 

of uncertainty for property owners. The FVRD currently relies on the 2012 McClung study for building 

permit and development permit approvals. During consultation for the update of the Hemlock Valley 

Official Community Plan residents expressed concern that the 2012 McClung study didn’t reflect 

current conditions, particularly tree growth.  

DISCUSSION 

In early 2020, the FVRD retained Dynamic Avalanche Consulting Ltd. (DAC) to assess snow avalanche 

hazards for sections of Mt. Keenan – primarily the Edelweiss Drive area in Hemlock Valley, Electoral 

Area C.  The study area included sections of Mt. Keenan which were previously identified as having 

snow avalanche hazards that could impact residential land parcels along Edelweiss Drive and 

infrastructure at the sewage lagoon area. The report was commissioned to update previous hazard 

assessments for these areas. Staff worked with representatives from DAC which included, Dr. Michael 

Conlan, P.Eng. and Professional Member of the Canadian Avalanche Association; and Allan Jones, P. 

Eng, Principal of DAC and Professional Member of the Canadian Avalanche Association. 

The need for a re-assessment of the previously identified avalanche areas was due to a number of 

factors including: 

 forest cover growth; 

 new detailed contour mapping (terrain) that has recently become available as part of the Resort 

Master Plan for Expansion for Sasquatch Mountain Resort through the Province;  

 recent receipt of a new site specific geohazard assessment report with new conclusions for 

some of the previously identified avalanche areas; and, 

 desire to implement broad commonly accepted Canadian Avalanche Association approaches 

for avalanche safety.  

DAC combined desktop, field and analytical methods to assess the snow avalanche hazard, which 

included: 

 interpretation of historical aerial photographs;  

 review of historical reports and observations; 

 analysis of historical snowpack data; 

 a site visit to assess and collect vegetation and terrain data; and, 



 application of statistical and dynamic avalanche runout models.  

The results were compiled to assess frequency and magnitude of snow avalanches with up to 300-year 

return periods, as recommended by Canadian Avalanche Association (2016). 

Canadian Avalanche Association (CAA) standards 

DAC recommended that the FVRD adopt the guidelines for occupied structures outlined in the CAA in 

place of our current hazard acceptability thresholds for snow avalanches and the report 

recommendations reflect consideration of this CAA standard. The CAA recommends the following 

activities based on zone colour: 

 White Zone (low hazard): Construction of occupied structures is normally permitted 

 Blue Zone (moderate hazard): Construction of occupied structures is permitted with structural 

reinforcement designed by a Qualified Professional Engineer to withstand avalanche impact or 

mitigation measures to modify the avalanche hazard (e.g. deflection dam, snowpack support 

structures).  

o For residential parcels located partially within the Blue Zone, a restrictive covenant 

could be placed on the parcel indicating that construction of an occupied structure is 

permitted in only the portion of the parcel that is in the White Zone. 

o For development requested in the Blue Zone, mitigation efforts should be reviewed by 

the FVRD and a qualified Professional Engineer and avalanche professional (or one 

person that meets both qualifications by virtue of education and experience) prior to 

approval. 

 Red Zone (high hazard): Construction of occupied structures should not be permitted. 

Report Recommendations 

The report concluded that no current residential land parcels or infrastructure were located in the Red 

Zone (high hazard). Hazard areas identified as being within the Blue Zone (moderate hazard) included 

portions or the entirety of 17 residential land parcels (an approximately 190 metre length of Edelweiss 

Drive), the northern buildings in the sewage lagoon area, and the northwest sewage lagoon.  See 

Appendix A.  

  



2012 study vs. 2020 study 

  2012        2020 

 

Report Findings 2012 2020 

Affected Properties 32 (27 vacant) 17 (14 vacant) 

Future Construction 
Potential  

18 properties in areas where no 
residential construction is advised 

10 properties with majority of parcel 
located within Blue Zone 

Geo-hazard Review 
Required 

Safe for use; Mitigation Structural Design/Mitigation 

 

In summary, the 2020 study when compared to the 2012 study affects: 

 15 fewer properties; 

 allows for construction on sites identified within Blue Zone (avalanche hazard) with mitigation 

efforts; 

 affects 9 properties that were not previously affected in the 2012 study; 



 is not likely to reduce development potential; and, 

 provides a path to move forward with future construction on properties identified within a Blue 

zone.  

Implementation 

 Implement study in OCP update by revising development permit area to: 

 Define unoccupied and occupied structures based on CAA standards; 

 Save harmless covenant required for all properties located partially or entirely within Blue 

Zones to acknowledge the avalanche hazard; and, 

 Outline requirements for Blue Zone properties in regards to mitigation review 

o mitigation efforts should be reviewed by the FVRD and a qualified Professional 

Engineer and avalanche professional (or one person that meets both qualifications 

by virtue of education and experience) prior to approval. 

 Amend Hazard Acceptability Thresholds for Development Approvals to reflect the Canadian 

Avalanche Association standards.  

Mailout 

In addition to sending a copy of the report to affected property owners, including property owners 

where it is no longer deemed to be affected by the avalanche hazard, staff have also identified the 

following stakeholders that have interest in the area and should be sent a copy of the report:  

 Mountain Resorts Branch (FLNRORD); 

 BC Hydro;  

 Ministry of Transportation and Infrastructure;  

 Hemlock Valley Homeowners Association;  

 Hemlock Utilities; and, 

 Sasquatch Mountain Resort (c/o Berezan Hospitality Group).   

 

Hazard Acceptability Thresholds for Development Approvals 

The FVRD Hazard Acceptability Thresholds for Development Approvals defines acceptable levels of risk 

for development approvals and various types of hazards.  

The current FVRD policy indicates that snow avalanches with a return period of up to 10,000 years 

should be assessed. The Canadian Avalanche Association (2016) guidelines recommend consideration 

of snow avalanches with a return period of up to 300 years.  

DAC recommended that the FVRD adopt the guidelines for occupied structures outlined in the CAA in 

place of our current hazard acceptability thresholds for snow avalanches. DAC provided the following 

rational for the adoption of these guidelines: 



 The CAA is Canada’s body for avalanche professionals, setting globally recognized professional 

standards for which its members adhere to while providing avalanche risk management 

services in the public’s interest. The CAA also provides training and services in support of 

avalanche professionals. 

 The zoning classification developed by the CAA is based on similar hazard map systems in 

European countries, including Switzerland and Austria, countries with extensive experience 

(centuries in some areas) with occupied structures in avalanche terrain and mitigation of 

avalanche hazards.  

 The zoning classification applies both return period (frequency) and magnitude (impact 

pressure) of snow avalanches to define safe boundaries for occupied structures. 

 Snow avalanches with a return period of greater than around 100 to 300 years are impractical to 

define in Canada. 

o Vegetation analysis, where mature trees are often 100 years old or less; 

o Air photos, with the oldest photos generally from 70 to 90 years old for western 

Canada; 

o Historically witnessed events, which are rare and with temporal scales of 70 years in the 

most data-rich areas of western Canada; and, 

o Modelling, which can scale events on a temporal scale above 100 years, but with great 

uncertainty. 

Given the limitations in the inputs, extrapolating to a 300-year event often results in boundaries 

with low confidence, which reduces further with greater return periods; 

 DAC has applied probalistic methods (e.g. Monte Carlo risk simulation methods) where clients 

have requested design information for return periods beyond 300 years. Using these methods, 

we have found a levelling-off of impacts to structures beyond 300-years, which reflects upper 

physical limits of avalanches, e.g. maximum snow volumes available for initiation, maximum 

attainable velocity due to friction parameters, etc.  

 The CAA zoning classification has been followed by most jurisdictions in Canada, and similar 

classification systems are being applied in most US jurisdictions, making this a North America-

wide guideline.  

Based on the recommendation by DAC, staff have revised the current FVRD Hazard Acceptability 

Thresholds for Development Approvals to align with the CAA standards of red, blue and white.  See 

Appendix B.  

 

COST 

The total direct cost of the report was $24,976.02.  Budgeted for in the 2020 EA Planning (603) budget 

as part of the Hemlock Valley OCP update.  

 



 

CONCLUSION 

Staff recommend that the FVRD Board direct staff to: 

1. immediately use the report for building and development permit approvals, to the extent 

possible;   

2. send a mailout to stakeholders identified and all property owners within the study area to share 

the results of the report; and, 

3. implement the Canadian Avalanche Association standards into the snow avalanche section of 

the Hazard Acceptability Thresholds for Development Approvals. 

The report will be implemented in the updated Official Community Plan for Hemlock Valley.  

 

COMMENTS BY: 

Graham Daneluz, Director of Planning & Development: Reviewed and Supported.  

 

Kelly Lownsbrough, Chief Financial Officer/ Director of Finance: Reviewed and Supported.  

 

Jennifer Kinneman, Chief Administrative Officer: Reviewed and supported. 

  



Appendix A 

Hemlock Valley Snow Avalanche Hazard Assessment  

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 



Appendix B 

Hazard Acceptability Thresholds for Development Approvals 
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