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Canadian Pacific has a long history of operating in the mountains and we have learned some important lessons about avalanche safety 
along the way. Safe operations through the mountains requires constant observation, collaboration and communications between      
our employees and the Canadian Avalanche Centre. Together we are making the backcountry a safer place to work and play. 

Learn more about avalanche safety at www.avalanche.ca.
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first tracks

the avalanche journal  spring // 2013 

i recently completed my CAA Level 1 

Avalanche Operations course under the terrific 

tutelage of Wren McElroy, Sue Gould and 

Tim Ricci. Eleven of the twenty-four course 

participants were women—add Wren and Sue 

to the mix and we were nearly a 50/50 mix. It 

was an empowering, educational and engaging 

week, despite a bombproof snowpack, making 

for some less-than-exciting snowpack tests. 

One of the first things I did after completing 

the course was apply for my CAA Affiliate 

membership. It means a lot to me to be not 

just a CAA employee but also a member, and I 

look forward to more professional development 

opportunities within the avalanche 

industry. The deep sense of cooperation and 

camaraderie between CAA members has 

certainly stood out in the year and a half I have 

been at the helm of The Avalanche Journal. It is 

an honour to be a member of the CAA. 

 As always, we hope you enjoy reading the 

issue as much as we enjoy putting it together. 

The case study from a hectic day at Sunshine 

Village Resort last March is sure to make the 

desk-bound yearn for excitement, though the 

chilly report from the CAC’s Yukon field team 

may make you shiver. Manuel Genswein’s 

research articles on transceiver interference 

will undoubtedly stir up some discussion; 

what technology do you carry with you in the 

field? There are also a few pieces on risk: Jon 

Heshka argues that recreationists have the 

right to take risks, and indeed that risks are 

part of adventure. Krister Kristensen, Manuel 

Genswein and Werner Munter have written 

an interesting piece on perception of risk in 

avalanche terrain..

 I hope everyone plans to attend the annual 

spring meetings in Penticton, May 6 - 10. It’s 

your chance to socialize with your peers and 

have a say in the future of the CAA and the 

CAC. Find out what’s been happening in the 

field, listen to current research, ask questions, 

and check out new products.

 I hope that you have had a safe, fun winter 

season. Enjoy the off-season! Look for the next 

issue of The Avalanche Journal in September.

Working 
Together

Karilyn Kempton 
Managing Editor
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Failure Plane In Volume 102 of The Avalanche 

Journal, we missed the BCA Tracker 2 

results in "Transceiver Performance 

When Searching for Multiple 

Burials." The revised table is 

included below.

Table 2: ResulTs of field TesT aT davos

arva axis element barryvox ortovox 3+ Pieps dsP Tour Tracker 2

number of TesT resuLTs 

for fIrsT, second and 

ThIrd TargeT

40 / 40 / 40 40 / 40 / 36 40 / 40 / 40 40 / 40 / 40 40 / 40 / 36

TIme* for LocaLIzIng The 

fIrsT TargeT (mIn:sec)
2:00 1:45 2:00 2:00 1:30

TIme* for LocaLIzIng The 

second TargeT (mIn:sec)
5:45 3:45 4:30 6:00 4:00

TIme* for LocaLIzIng The 

ThIrd TargeT (mIn:sec)
10:00 6:00 6:15 10:00 7:00

number of cases where 

The fIrsT, second or ThIrd 

TargeT was noT found 

wIThIn The TIme LImIT. 

0 / 5 / 18 0 / 0 / 1 0 / 1 / 12 0 / 5 / 23 2 / 2 / 11

* medIan vaLues, rounded To quarTer mInuTes.

for the love of snow
pour l’amour d’la neige

facebook.com/alpineclubofcanada

twitter.com/alpineclubcan
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over the past several months,  

the Board, Professional Practices 

Committee (ProCom) and Executive 

Director Joe Obad have investigated and 

evaluated the position WSBC has taken 

on Occupational Health and Safety 

Regulation 4.1.1, and the challenges 

that has created for administering the 

Qualified Avalanche Planner application 

process. Essentially, 4.1.1 states the 

need fro an Avalanche Safety Plan to be 

reviewed or approved by a QAP.

 The CAA and others have in good faith 

used the term suspension to describe 

the current status of OHSR 4.1.1. The 

flaw in this interpretation is not in the 

use of the word but the connotation that 

suspension is temporary. In a departure 

from the official guideline to 4.1.1, WSBC 

senior officials have indicated to the CAA 

that they don’t plan to enforce 4.1.1 in 

its current form, so its disuse is, by all 

indications, not temporary.

 The CAA has pushed WSBC to further 

define the guidance document to OHSR 

4.1.1, given that WSBC’s timelines for 

reviewing the regulation continue to 

be delayed. We have argued that the 

guidance document and the WSBC’s 

decision not to enforce 4.1.1 have degrees 

of ambiguity that would best be clarified 

given the delay in the public review of 

4.1.1, which will not be completed until 

2015.

 In light of these findings, the CAA 

has a duty to give its members its best 

assessment of the context in which 

members of all categories are operating. 

In the winter issue of the journal, ProCom 

chair Doug Wilson reminded members 

of burdens on employers with 4.1.1 

suspended. OHSR 4.1 still applies: A 

workplace must be planned, constructed, used 

and maintained to protect from danger any 

person working at the workplace. Such a plan 

for avalanche hazard is, in our view, much 

the same as an avalanche safety plan 

under 4.1.1. We support the concept of 

the avalanche safety plan, and encourage 

the use of this term going forward with or 

without 4.1.1.

CAA 
President’s 
Message 

one of the duties 

of the caa board 

of directors is to 

ensure application 

processes, 

obligations, 

and benefits of 

all membership 

categories are 

clear. the following 

focuses on the 

Qualified avalanche 

planner, but is of 

interest to all 

practicing members. 

 Regarding who can review or approve 

such plans, WSBC’s guideline to 4.1.1’s 

non-enforcement points again to 4.1: 

Employers should rely on qualified persons—

those knowledgeable of the work, the hazards 

involved and the means to control the 

hazards, by reason of education, training, 

experience or a combination thereof – in the 

identification and control of avalanche risks. 

This definition does not limit employers 

to choosing a Qualified Avalanche Planner.

 WSBC enforcement is one matter. 

However, the CAA was concerned there 

were implications for civil liabilities 

with 4.1.1 still legally active, but not 

enforced. That is, could plaintiffs in a 

civil court case seek damages from a CAA 

member who had reviewed or approved 

an avalanche safety plan relative to the 

member not being a QAP, as called for by 

4.1.1?

 Legal advice provided to the CAA 

focused on three key aspects: OHSR’s 

focus on employers; the limits of OHSR 

enforcement; and the burden of diligence. 

First, note that OHSR legislation places 

burdens directly on employers, not CAA 

members. None of the provisions of OHSR 

Regulation 4.1.1 impose a legal duty on 

workers, CAA members, or others who are 

not employers. As to who can enforce this 

burden, the provisions of OHSR set out 

under the Act in Division 11 “Inspections, 

Investigations and Inquiries” makes it 

clear only WSBC officers can enforce the 

act. 

 Lastly, there is the core matter of 

diligence. Our legal advice makes it 

clear that an employer’s duty is to have 

a competent safety plan for avalanche 

hazard. The opinion concludes that if a 

CAA member had acted incompetently 

when reviewing, preparing or approving 

an ASP, the Court would likely want to 

know what sorts of standards of practice 

were typical or commonly employed 

by others who provide the same sort of 

service. In the opinion of our legal advisor, 

whether or not the member was in fact a 

QAP would not be the determining factor in 

Robb Andersen
CAA President



assessing the diligence or negligence of an individual facing 

such a claim. 

 So where does this leave CAA members? Our 

Code of Ethics remains relevant to WSBC’s current 

position relying on OHSR 4.1. Section 3a of the Code 

of Ethics states “A Member of the Canadian Avalanche 

Association will undertake only those assignments for 

which he is qualified by experience.” The ongoing work 

of the ProCom to define our scope of practice and 

standards will eventually provide significant guidance 

to help members determine what they are qualified 

for. However, until this work is completed each CAA 

member must engage in rigorous self-assessment to 

determine if his or her skills, training and experience 

qualifies him or her for the work in question. This 

applies across all membership categories.

 The investment of the CAA and our members has 

been significant in attempting to effectively respond 

to WSBC’s requirements. These recent developments 

are no doubt very frustrating, but at every turn the 

CAA has acted in good faith with its membership and 

will continue to do so.

 The ProCom will work with the membership to 

define professional standards and scope of practice 

for members to apply to their individual scope of 

work. This process will support individual members’ 

needs and empower members to diligently chart the 

course of their careers. Members who have put in 

the work to become QAPs should not be despondent. 

The process to become a QAP (including the Level 3 

course) provides an excellent foundation for members 

to demonstrate their competencies as the qualified 

persons relative to regulators in all jurisdictions.

 The board and the ProCom look forward to engaging 

members as the CAA moves toward professional 

standards and scope of practice that secure the 

confidence of Canadians and give members increased 

confidence in working with employers, regulators and 

the public.

Robb Andersen, CAA President
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president robb andersen’s piece in 

this issue outlines many of the challenges the 

CAA has faced as a self-regulating professional 

organization in working with WorkSafeBC. 

As the CAA and its members forge ahead 

developing a scope of practice and professional 

standards, it is worth looking at the landscape 

of Canadian professional organizations.

 What follows is not a critique of the work 

that has been done. CAA boards, committee 

members and staff have risen to the challenges 

presented by each era of the organization’s 

history. As the burden of 4.1.1 recedes, new 

challenges lie ahead. Various committees, the 

Board of Directors and engaged members are 

already stepping up to lay the foundations 

for defining the CAA’s commitment to society, 

and the means by which we’ll keep it. I look 

forward to supporting members in the dialogue 

required to move ahead. In this spirit, I offer a 

few considerations.

 Governments tend to regulate occupations 

where there is significant risk to the public 

interest. The aviation industry, for instance, 

is subject to heavy, direct regulation from 

Transport Canada at both the corporate and 

worker level. In other cases, governments 

support self-regulation where the societal 

benefits of off-loading regulation to professional 

self-regulating organizations outweigh the risks 

associated with reducing government control.

 The realm of professional avalanche work is 

an obvious candidate for regulation, but how 

much, and of what nature? The CAA is at a 

juncture where governments allow latitude to 

CAA members based on their expertise but, 

with exception of 4.1.1, have taken few steps 

to endorse the CAA’s self-regulation. This is not 

unexpected given the CAA is at still in early 

stages its journey of professionalism compared 

to other established professions. 

 In the typical model, the government allows 

a professional organization to self-regulate 

where clear commitments are in place for the 

organization to meet specific public interest 

needs. This exchange should be well thought 

out, where members of the organization and 

the government fully understand the nature of 

the shared commitment. 

 How much self-control should this entail? 

What does each party expect from the other 

in this contract? How does society benefit? 

CAA 
Executive 
Director's
Report 

professional 

organizations in 

canada—there are 

no shortcuts.

These are serious questions that are typically 

sorted out over years. In some ways, WSBC’s 

4.1.1 offered limited aspects of what many 

professional organizations seek—right to title 

and right to practice. However, these benefits 

came out in ways that have serious flaws.

 For instance, the title Qualified Avalanche 

Planner and legal right to review and approve 

Avalanche Safety Plans applied to some 

members, but what of our other hundreds of 

Professional members? And the hundreds of 

Active and Affiliate members? The feedback 

from many members is that the benefits of 

the CAA’s professional journey should apply 

broadly to the membership. Indeed, the QAP 

journey to a certain degree drew the attention 

of the board, several committees, and the 

Executive Director away from a balanced 

approach that serves all members. 

 The CAA also needs to engage in dialogue 

with the society we serve. While 4.1.1 put CAA 

QAPs on par with professionals from forestry 

and engineering, it did not provide room for 

dialogue between the CAA and Canadians. In 

the past several months, as I have supported 

the board’s work on our next strategic plan, 

close attention has been paid to how our 

mission statement could function as a promise 

to Canada relative to the commitments CAA 

members make as avalanche workers, and the 

expectations Canadians should have of CAA 

members.

 The framework of the strategic plan 

supports the development of elements that 

self-regulating organizations require to make 

such a commitment. For instance, ensuring 

our conduct review process is appropriately 

robust, and ensuring our by-laws clearly define 

member rights and responsibilities.

 As ever, success has many parents. The board 

and committees tasked with this work need 

your perspective to set the CAA up for future 

success. In addition to the formal opportunities 

to come on these matters, your input is 

welcome directly to the board or me. There are 

no shortcuts on the journey ahead, and we’ll 

only get there by working together.

Joe Obad, CAA Executive Director 

Joe Obad  
CAA Executive Director
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Brad White

it was dark when we piled out of our four-wheel-drive 

“ambulances” at the camp near Dombay, Russia where we 

were to spend the next 12 days teaching a CAA Avalanche 

Operations Level 1 course and an ACMG Introduction to Ski 

Touring course for the fledgling Russian Mountain Guides 

Association (RMGA). Fellow instructor Marc Piché looked up: 

“hmm, it looks a little bit steep.” 

 The Dombay Camp is situated in a side valley of the main 

Caucasus, about 100km west of Mt. Elbrus. An older student 

who had done a ski traverse of the Caucasus Mountains in 

spring conditions years earlier suggested the training venue, 

recalling good ski touring potential in the area. 

 Daylight proved Marc right; the steep, glacier-covered 

mountain faces of the Western Caucasus towered 2,000m 

above the v-shaped valley floor to the rugged, 4000m 

Russian ITP Level 1

summits. Vegetation on the lower valley walls consisted 

mainly of impenetrable birch thickets with a few patches of 

large mature conifers or very steep grass-covered openings.

 The lower snowpack was weak with a couple of buried 

rain crusts surrounded by facets. A recent storm had nearly 

doubled the total snowpack, but it was still only about one 

metre. There were glide cracks and glide avalanches on most 

of the steep, grassy, lower elevation slopes and evidence of 

a widespread avalanche cycle in the alpine, likely failing on 

the facet/crust layers. The good news was that at least we 

had some avalanche activity and some interesting layers and 

crystal types to look at; the bad news was there was literally 

almost no place where it was possible to travel.

 The camp itself was an old mountaineering centre from 

the communist era, renovated to a strange mix of hostel-

type accommodations and ski area. There were a few handle 

tow lifts on the lower angle slopes near the buildings, and 

visitors came up the five kilometre 4x4 track from the town of 

Dombay and rented skis to learn. Meals were prepared in the 

communal dining area/classroom by the chain-smoking cook; 

they consisted mainly of boiled eggs, stale bread and plastic-

covered hot dogs that sometimes had ketchup already inside. 

On a positive note, next to the main building there was a bar 

with a 14’ pool table (15 white balls and one black), wireless 

Internet, alternative meals and reasonably priced beer. 

 The students were a diverse group with varying levels of 

experience. Some were heli-ski guides from Kamchatka with 

lots of winter travel miles, while others were mountaineers 

just learning to ski, or freeriders with lots of downhill skills 

but very little uphill experience. Most could speak some 

English, but we also had a full-time interpreter, Fedor, who 

translated all the lectures and had done the yeoman’s task 

of translating all of the Level 1 materials into Russian. 

The students were dedicated and keen to learn, and took 

whatever twists the terrain and travel logistics threw at them 

with equanimity. The RMGA has enlisted the help of the 

ACMG and the CAA in their bid to become a certified UIAGM 

guiding association, and this course is one of several that are 

being held to achieve this goal.

 Between alternating groups to the same location, and 

organizing a day trip to the ski resort above Dombay, we 

were just able to fulfill the requirements for the courses 

and one day even managed to link a few turns together. 

The relationship between the Russians and Canadians 

is strongthening, so the future will likely hold more of 

these courses with opportunities for Canadian instructors. 

However, they will not be held at the Dombay Camp so you 

may miss out on the ketchup-filled hot dogs! 

georgia border control crossing // brad white
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CAA Membership:  
Old Dogs and New Tricks 

two years ago i made the switch from caa affiliate to active 

member. i acQuired my affiliate membership after being a member in 

good standing of the association of bc forest professionals, carda, 

the skeena valley snowmobile association and the bc wildlife 

federation for many years.

how was my first CAA Affiliate 

membership initiated? Years ago, CARDA 

executive members Anton Horvath and Kyle 

Hale requested that all CARDA members 

consider supporting the CAA through 

Affiliate membership. The light bulb lit up 

and I started my relationship with the CAA.

 It has been more than 15 years since I 

entered the CARDA world. Since that time, 

the continuous efforts to standardize 

and grow CARDA have led to significant 

recognition of the professionalism of 

this volunteer winter mountain rescue 

organization. Benefits of membership 

include the comprehensive developmental 

training environment. I have seen firsthand 

the organization earn recognition as a 

gold standard for avalanche dog teams 

in North America. The CAA has similarly 

striven for standardization, training and 

professionalization in the avalanche 

industry. 

 For many years, I have been committed to 

search and rescue in BC. I subsequently got 

involved with avalanche safety education 

with a focus on sledders—teaching 

requires that I stay current and up-to-date 

on the subject matter, and to seek self-

improvement. This led to the completion 

of my CAA Avalanche Operations Level 2, a 

wonderful experience.

 With my Level 2 came a sense of 

responsibility to acquire recognized 

accreditation as a CAA Active member, 

and subsequently my AST Provider status 

to connect to a larger student market. As 

a cross-discipline opportunity years ago, I 

completed the Advanced Avalanche Mapping 

course provided by the CAA, and to this day 

I get great satisfaction in applying the skills 

learned—and spending time in the outdoors.

 Through my more than 20-year 

career with the BC Forest Service, I have 

continuously been involved with matters 

of land use decisions and have interacted 

with many passionate and dedicated local 

area user groups. The concerns or interests 

expressed from an organization or society 

representing a diverse membership with 

common interests, such as the CAA, should 

never, ever be under-valued. 

 Unified voices can and do make 

a difference. Member organizations 

continuously seek to improve what they 

offer their members—be it membership 

benefits, developmental opportunities or 

recognition/value for the great big world 

out there to consider before hiring you. 

It matters. I never thought I’d put this in 

writing, but Anton and Kyle were right. 

 Are you passionate about the avalanche 

safety industry? Are you a CAA member? 

Have you considered applying for a new 

membership category? 

Scott Hicks is the 
Director for Active Members
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Wisdom from Wounds
Steve Crowe

so begins the film Wisdom From Wounds. Mere days after 

surviving a punishing avalanche, our three patroller colleagues 

debriefed us on what had happened and I knew there were 

two powerful things going on. The third presented itself later.

 As Eric Brogno, Mark Herbison and Brad Lorriman gave a 

sobering presentation, I was first struck by their courage in 

dressing themselves down for the mistakes they made. They 

shared hard-earned knowledge at the expense of their pride. 

The room was rapt.

 Secondly, I found myself listening to and seeing absorbing 

human drama. These guys had just tumbled down a bloody 

great mountain. Because Brad had the instinct to capture 

images, the story was that much more compelling.

 On a personal level, I had been scratching around for a story 

to film. Most of my experience has been creating action sport 

and tourism promo porn, so I was curious about whether I 

could pull off a longer story with substance. As I watched the 

presentation, I thought a much larger audience could benefit 

from their message, and I wanted to organize its telling.

eric brogno transported over 

mount tupper // brad lorriman

“on the morning of december 1, 2011, a group of skiers and snowboarders arrived at rogers 

pass in bc's glacier national park. four of them were snow professionals. their obJective 

was the grizzly couloir, a large descent from a prominent peak above the highway. the trip 

did not go well.”



 Now would they be interested in telling their story to a 

camera? I approached the guys, including Andrew Jones, 

their close friend who participated in the rescue. Despite 

for the most part being publicly reserved people, they 

agreed to participate, perhaps due to understanding more 

than anyone the significance of the event, or perhaps 

because I said I would buy beer if the film made it into 

the Banff Mountain Film Festival.

 The third powerful component formed when I sought 

supporters for the film. After conversations with Mary 

Clayton of the CAA and CAC, I recognized the excellent 

opportunity for professional development for avalanche 

workers. Certainly the general backcountry-skiing public 

can benefit from lessons learned, but I believe the greater 

advantage is letting fellow professionals see that it is okay 

to talk about catastrophes, accidents and near misses. 

These guys have drawn aside the veil of silence that has 

hidden the mistakes of professionals, hopefully for good 

as more pros freely discuss their own experiences for the 

greater benefit of everyone in the industry.

 This generation's newfound willingness to discuss errors 

must be at least partially attributed to the influence of 

CAA Avalanche Operations Level 2 Module 1, where the 

importance of effective communication is emphasized. It is 

ironic that the film’s greatest strength is the event’s greatest 

weakness—their mistakes can be summarized as lack of 

communication, yet by communicating lessons learned, 

they demonstrate active learning. They redeem themselves 

and advance us all. 

 Luckily, the film wasn't accepted into Banff, so I didn't 

have to buy any beer. Regardless, it has been shown at 

CAC workshops in Revelstoke and Calgary, is playing at 

the Rogers Pass Discovery Centre, and has had over 9,000 

views on YouTube. A number of people have commented 

about being affected by the story and impressed by the 

character and courage shown. It was an honour to be 

allowed to share their experience with the world, and 

a pleasure to animate the narrative. It is certainly the 

most interesting and engrossing film endeavour I have 

undertaken.

 So why were the guys laughing near the film’s end 

when they toured back up to the incident site in the 

spring? I asked them to skin past the camera from 

directly behind and continue up slope, normally 

done single file. They thought it would be more fun to 

mess with me, and each chose his own path. Survivor 

humour—they thought they were hilarious.

 To view the film online, search "Wisdom from Wounds" 

in YouTube. 
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caa front lines

by the numbers

number of people on 

the avalanche control 

team: 3

avalanche control 

methods: Hand charging,  

heli bombing

most used control 

method: Hand charges

approximate number of  

avalanche paths in 

control area:  103

number of forecast 

areas:  14 avalanche areas / 

7 highways 

average highway 

closures: 25 hours 

average length of 

control season: Mid 

November to mid May

average snowfall per 

season: 1300cm

how big are the 

avalanches: Up to size 4.5

most significant 

avalanche: North Route 

Cafe, January 22, 1974, size 4.0

total highway mileage: 

1350km

the inside look

Northwest 
Avalanche 
Program
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verhage, steve brushey and bree korobanik // moti
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between terrace and prince rupert in north-

western BC, Highway 16W winds through the Coast Mountains 

toward the Pacific Ocean, following the north side of the Skeena 

River. Prone to significant precipitation events and avalanche 

activity, numerous avalanche paths shape the landscape. The 

highway was built through to Prince Rupert in the 1940s and in 

1943, three people were killed and several injured by avalanches 

at a camp built at Mclean Point. On January 22, 1974, a snowstorm 

stranded people at North Route Café, 45km west of Terrace. In the 

early morning hours, an avalanche hit the café, resulting in seven 

fatalities. A government sanctioned Avalanche Task Force was 

created and provided 16 recommendations to manage the risk 

associated with avalanches. The Northwest Avalanche Program 

was formed and in place for the following winter. Ningunsaw Pass 

was also added to the program at this time.

 The forecast area has grown steadily. Telegraph Creek and 

Highway 51 were included in January 1989, after an avalanche 

struck several houses in the town of Telegraph Creek, resulting in 

one fatality. During the same time period, several large avalanches 

in Ningunsaw Pass—both natural and controlled—resulted in 

a ten-day Highway 37N closure while nine cats worked to open 

the road. Man-made cut slopes north of Dease Lake on Highway 

37N were added a few years later after a grader triggered an 

avalanche that nearly pushed it into the Dease River. The Doris 

Lake avalanche path 50km north of Smithers was added because 

of a similar problem. With the 1998 Nisga’ Treaty signing, a new 

highway from Greenville to Kincolith affected by 17 avalanche 

paths was constructed.

 One avalanche technician was initially responsible for the NW 

Program, but an increase in traffic volume and expansion of the 

area led to more hires. Mike Zylich, Nic Seaton, Al Evenchick, 

Allan Dennis and Tony Moore provided leadership from inception. 

Various auxiliary personnel including Kevin Christakos, Al Munro, 

Johann Slam and Steve Brushey supported most technicians. 

Today the NW Program benefits from a rich, well-documented 

historical database complimented by successful mentorship 

opportunities over its 39-year history. Two full time technicians 

are employed year round and one auxiliary full time technician 

works from mid-October to May. Steve Brushey, Scott Garvin, and 

Bree Korobanik are responsible for seven highways making up 

14 avalanche areas from Highway 16 Kitwanga to Prince Rupert; 

Highway 113 Greenville to Kincolith; Highway 37N which includes 

Ningunsaw Pass, Dease Lake, Good Hope Lake and Cassiar Access; 

Highway 51 to Telegraph Creek; and Babine Lake Road north of 

Smithers.

 Over the years various CARDA dog handlers filled various full 

time and auxiliary positions: Johann Slam and Bene, Shelly Hicks 

and Kelsey, and this winter Bree Korobanik joined with her dog 

Aurora. Typically, CARDA handlers have been provided support in 

some capacity for CARDA training. Each dog is recognized as part 

of the MoTI team. At times, site safety is provided for Emergency 

Management of British Columbia personnel who also benefit from 

having a qualified handler and dog as part of the NW Program. 

 Through the winter months, we provide 24/7 coverage. Active 

forecasting generally starts up in early November until early 

May. During the non-avalanche season, two full time employees 

work on projects that may include assisting with weather station 

installation, trail brushing, mitigation work or updating various 

plans or procedures. All personnel are at the helm by mid-October 

to spend a month on pre-winter preparedness. In general, all 

pre-winter meetings are covered off first with the maintenance 

contractors and various stakeholders. Annual avalanche training 

begins shortly thereafter for all contractor personnel.

 A typical day starts at 07:00 and ends at 16:30. The first hour and 

a half is usually spent analyzing weather forecasts, weather data, 

satellite imagery, InfoEx, contacting various road foremen, and 

the generating avalanche hazard forecasts. During busy periods, 

weather data is analyzed around the clock and up to 14 forecast 

areas may need to be monitored. Once hazard forecasts have 

been completed a plan for the day is established. Given the size of 

the forecast area, plans are flexible, allowing for modification as 

conditions change. No one day is like the other, which is a direct 

result of the weather which affects various forecast areas. It is not 

uncommon to be doing avalanche control on Highway 16 in the 

morning then be on your way to Ningunsaw Pass 350km away in 

the afternoon.

 There is now permanent accommodation at Bob Quinn, 425km 

north of Terrace on Highway 37N. During busy periods in both 

Skeena and Stikine areas, personnel are strategically stationed in 

Bob Quinn to manage the Stikine forecast area. In the event of a 

road closure in Ningunsaw Pass, the crew still has the flexibility 

and mobility to deal with any concerns in the Stikine area. As 

required, a considerable amount of time can be spent in Dease 

Lake, which decreases travel distance to both Telegraph and 

Cassiar areas.

 Since 1974, traffic volumes have slowly increased through all 

areas. The biggest increase is on Highway 37N, where several 

large industrial projects in the Bob Quinn/Iskut area are taking 

place and any highway delays can have a significant impact on 

stakeholders. Proactive avalanche control, regular weather station 

maintenance, updated snowpack data, and trained maintenance 

personnel all contribute to meeting the Ministry mandate of 

reduced closure time. 

 There are no permanent avalanche structures or remote 

avalanche control devices in place in any of the forecast areas. All 

avalanche control done is either by helicopter or roadside case 

charging. Up to 28,000 kg of explosives can be used on a busy year 

and as low as 4,000kg on a quiet year. Explosive magazines are 

strategically placed through the forecast areas in order to reduce 

the transportation of explosives.

 The most problematic forecast area is 35 Mile, located 56.4km 
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steve brushey out in the office at cassiar // moti
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west of Terrace on Highway 16. It is a 460m sloping rock face that 

contains several small start zones feeding three separate tracks: 

East Bluff, Mid-Chutes and West Gully. This area is responsible for 

75% of closure time on Highway 16. At the East Bluff, the highway 

turns a corner and is constricted between the railway on one side 

and the rock face on the other creating poor sight lines. Almost 

all avalanches affect the highway here. Depending on several 

variables, a 20cm snowfall can begin to elevate the avalanche 

hazard. Several plans have been discussed to help mitigate the 

problem, but there has been no firm solution yet. At this time 

helicopter bombing is the only active control method. To further 

compound the challenge, icefall is problematic as well.

 The geographic area has coastal, transitional and continental 

snowpacks. Fieldwork is important to monitor changes, as site 

visits may be infrequent through the forecast areas. Prior to 

starting fieldwork, a comprehensive pre-trip plan analyzes work 

objectives, weather, snowpack, terrain, human factors and travel 

methods. Once completed, check-in procedures are started with 

the Provincial Highways Conditions Centre, which provides a 

primary contact in the event of a missed check-in. An up-to-date 

backcountry atlas is kept at PHCC that documents each fieldwork 

site that may be visited throughout the winter period. Key study 

plots have been maintained in each forecast area, providing a 

historical perspective that is valuable when looking for possible 

trends and avalanche events. Snowpack observations are done 

in non-standard locations in order to better determine spatial 

variability.

 Environmental Electronic Technicians Paul Hadfield and Jason 

Verhage manage 30 automated weather stations and support 

an extensive frost probe network. The various automated 

weather stations provide the ability to maintain a watchful 

eye over a large geographic area. When nightfall or stormy 

conditions prevail, the importance of a well-maintained system 

of weather stations is readily apparent. Weather stations offer IFR 

(Instrument Forecasting Reference) when VFR (Visual Forecasting 

Reference) is not available due to nightfall or no personnel in the 

area. These same stations are used in combination to confirm 

weather forecasts, forecast models and satellite imagery for real 

time reference. Highway level webcams also contribute to the 

information base and are proving to be an extremely valuable tool. 

 The maintenance contractor acts as the eyes and ears when 

avalanche technicians are not in the area. Various equipment 

operators provide occurrence and weather observations, play 

an important role when closing highways for preventative 

or avalanche control closures, and provide avalanche rescue 

capability. All maintenance contractor personnel who operate in 

avalanche areas are required to take annual avalanche training 

and participate in yearly mock rescues. Eight avalanche rescue 

caches are located throughout the area at various maintenance 

hubs, and are inspected twice per year. 

 Challenges arise when several forecast areas experience 

rising hazard levels that may lead to a road closures. These 

areas receive the highest priorities and crews are dispatched 

accordingly. Dedicated A-Star B2 or Bell 407 helicopter charters are 

located in Terrace, Smithers and Dease Lake. Recently, qualified 

pilots undergo a half-day avalanche training program to better 

familiarize themselves with the NW Avalanche Program.

 Success is contingent upon staying ahead of the many variables 

that come with a large geographic region. Experience pays off 

when it comes to understanding the nuances that can lead to 

a rising avalanche hazard for a given area. Whether it is a high 

elevation wind event in Cassiar, a rapid temperature rise in 

Telegraph Creek, a sudden increase in snowfall rates at 35 Mile, or 

outflow winds at McLean Point, each area has important criteria 

that technicians monitor. Adding to the list is maintenance 

contractor shift rotations, staffing numbers and traffic patterns, 

all of which contribute to the challenge. Technicians are better 

prepared to risk manage a large forecast area through proactive 

avalanche control. It isn’t always possible to follow this strategy, 

but whenever a PWL is buried avalanche control is a primary 

consideration. 

 Highways are open 24 hours a day, which means working around 

the clock as required. At such time, avalanche personnel keep in 

close contact with road crews, patrol key avalanche areas and 

advise the Provincial Highways Condition Centre in Burnaby, BC 

of changes in avalanche forecast levels. On a stormy night, it can 

be reassuring to speak to one of the several operators at PHCC 

as they issue an avalanche forecast on your behalf. Unlike some 

industrial operations, MoTI Snow Avalanche Programs have no 

control of the whereabouts of the general public on the highway 

nor is there a means to communicate with them. Posting a High 

Avalanche Hazard and closing the highway is a tool to risk manage 

those situations when numerous small or a large avalanche 

are expected to reach the highway and avalanche control is not 

possible.

 Working in public safety for a risk-adverse employer who 

demands a high level of accountability and transparency has 

its challenges, however the rewards and job satisfaction remain 

high. Whether it is keeping the road open to the town of Telegraph 

Creek, minimizing road closures to a non-profit ski hill, keeping the 

ore trucks on schedule from the Yukon, allowing transport trucks 

to carry their goods to the Port of Prince Rupert or keeping the 

general public safe on the highway, the NW Avalanche Program 

enjoys the challenge each winter brings. 



imposing mt. mackenzie // bill eatonsize 3.5 ningunsaw pass 2009 // moti

highway 16w 1979 // moti

35 mile // moti
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Gravity 
Storm: 
March 6, 
2012 at 
Sunshine 
Village 
Resort

Brendan Martland

disclaimer: the 

following is a true—

and entertaining—

story. the timeline is 

accurate to within 

five minutes.

unsafe work practices involving 

explosives occurred, but all necessary 

training was performed and documented 

before the event, and an in-house safety 

investigation occurred afterward, including 

meeting with the explosives supplier. I chose 

to include this part of the story as it acts 

as a reminder to us all to not ever assume 

too much, and, perhaps more importantly, 

provides the punchline.

 Last winter in the Rockies was rather 

eventful Sunshine Village Resort broke its 

known March snowfall record (298cm), and 

the total season snowfall record on March 26 

(passing 908cm set during 1989-90 to finish 

at 1047cm by closing day). The dense storm 

snow that arrived in early March fell on a 

relatively average continental snowpack: 

a weak base of facets and depth hoar; a 

midpack hovering around the 1F- resistance 

range; and a huge amount of spatial 

variability due to numerous wind events from 

all quadrants. The Valentine’s Day surface 

hoar layer stood tall and strong at 10-20mm 

in all sheltered areas.

 The storm began the night of March 2, 

delivering 27cm (14mm water equivalency) 

overnight. This low density snow (53kg/m3) 

is what usually falls for us in midwinter, and 

we have to keep a close eye on the trickle-

loading. The March 4 HN24 was 34cm and 

much more dense (90kg/m3), with increasing 

bourgeau 7 avalanche debris with mature timber in the mix.  

snowcats and a loader working on the cleanup. // sunshine ski patrol

westerly winds at perfect loading values. 

March 5 read 30cm at 77kg/m3 with strong 

SW winds, and March 6 saw another 27cm 

at 95.2kg/m3. By the day in question we had 

received close to our monthly average of 

snowfall in four days—118cm at 93.4mm. 

As you can imagine, things started getting 

interesting at this point.

 Operationally, we were in lock-down 

mode for much of this storm. With visibility 

close to zero in the alpine and the reload of 

previously-controlled terrain difficult to keep 

up with, we chose to close harder-to-manage 

areas and concentrate on the “meat and 

potatoes” and lower elevation terrain. On 

March 5, the lifts accessing the alpine were 

closed due to high winds. Uncertainty grew 

daily, especially because we were receiving 

twice as much precipitation as the models 

and tables were forecasting, and nearly twice 

as much as our neighbours were reporting. 

As soon as the storm ended, we planned 

to rent a helicopter and get back on top of 

everything.

 The storm ended on a Tuesday, which 

would usually make for a relatively quiet day 

at the hill, but the highway was closed to the 

west and the backcountry danger rating was 

High—we got a lot of hard-charging skiers 

hungry for deep powder. We knew it would be 

a wild day, so we talked about sticking to the 

rules and only opening terrain when we were 
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happy with the avalanche danger within.

 Our morning snow safety meeting was 

busy. What are we expecting? How do 

we approach this problem safely? All the 

helicopters in the Bow Valley fit for heli-

bombing were accounted for, but I had 

arranged to jump into the Parks Canada 

Visitor Safety team’s machine after they 

heli-bombed our access road paths in 

the early afternoon; we could at least 

drop a handful of shots on key targets. 

The avalanche control team headed 

out to different areas first thing to start 

stabilization efforts. 

 I went to the Shoulder with a keen 

rookie ski patroller, packing four one-

kilogram emulsion explosives charges, 

all primed with the standard one metre 

safety fuse assembly. One charge was 

essentially a spare, in case we didn’t 

get the results we wanted on the route 

down the ridgeline. The Shoulder has 

two Mastex systems: metal booms that 

are swung out over a cornice-line with 

several steep gullies that threaten the 

run below. Our third shot was tied to 

the lower mast and everything was 

going well with the run and the results. 

I verbalized all actions: “pull-wire on; 

safety off; three, two one, pull …” I 

watched the smoke puff out the end of 

the fuse and waited until the pull-wire 

drooped on the end before confirming, 

“we have a burn.” 

 We swung the boom out to get the 

airblast we wanted, and then…nothing. 

We informed dispatch of the misfire and 

kept the guard in place at the entrance, 

staying put ourselves with the spare 

shot to take care of the dud after the 

requisite one-hour wait. Luckily the 

Mastex system allowed us to swing the 

charge back to just above the surface 

without disturbing it. The misfire had a 

completely limp, burned fuse with no 

kinks or pinching evident. 

 We lowered our spare shot down with 

a rope so it was right beside the misfire, 

separated by only a few millimetres. 

It was a textbook misfire removal, 

and I thought “what a great learning 

opportunity for my young partner here!” 

The final charge was successful; though 

it didn’t detonate out over the cornice 

like we wanted, it still triggered all the 

remaining new cornice growth and 

storm slabs on the slopes below.

 Before continuing on, I explained to 

my partner that we had to do our due 

diligence and have a good look around 

for any non-detonated explosives (in 

case it was the emulsion that wouldn’t 

initiate) and in particular any evidence 

of the high strength cap from the misfire 

charge, in the rare event that it had 

somehow survived the blast. We had a 

good look around both up on the ridge 

and down on the slopes below and found 

nothing. Running an hour late now with 

a busy day ahead, I thanked the patroller 

and reminded him that any time we 

find a misfire, even if it is just pieces of 

a charge, we never touch it: the area is 

closed and secured and we then destroy 

any remnants with another shot.

 The rest of the crew was busy on 

Goat’s Eye Mountain where the Wild 

West freeride area was close to opening. 

I met up with some technicians to have 

a look around in the Wild West, and was 

rewarded with a bit of a “joy lap”—the 

control work was mostly done in there, 

and we double-checked a few small, 

lingering pockets before turning the skis 

downhill and getting faceshots for most 

of the fifty or so turns as the area was 

opened behind us. 

 While riding the chair, dispatch called 

out a potentially serious accident: 

“Snowboarder injured in Peyto’s gully 

in the Wild West; fell off a 20-metre 

cliff; not moving; injuries unknown.” 

Uh-oh. Response was quick as several 

patrollers were at the entrance gate 

to the area. I thought about what 

might be involved for us operationally: 

We can close the ski-out and use it as a 

landing zone for the medivac flight; or if 

the injuries are life-threatening we may 

need to request a sling rescue from Parks 

Canada for quicker extrication ... When 

the call came through, I was pleasantly 

relieved and utterly bewildered: “I’m on 

scene and there are no injuries. Patient 

will snowboard down after catching 

his breath.” The snowboarder had 

managed to fall into one of the few steep 

untouched pillows of snow in the tight 

couloir below the cliff. I started thinking 

it may be a crazy day.

bourgeau 7 avalanche powder cloud view 

from the truck //  sunshine ski patrol
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 We tackled the South Side chutes next, 

a very complex area with multiple cross-

loaded, cornice-capped gullies feeding 

into several large avalanche paths. We 

were stretched thin trying to work this 

big terrain safely in partners, and uphill 

travel was agonizingly slow and tedious. 

We were increasingly fearful of poachers 

getting into the runout zones of the 

paths we were working in above, so we 

posted two guards for the area at the 

main entry points. I spelled off the upper 

guard for a half hour of educating the 

hungry public—maybe it would help if 

they heard the message from the horse’s 

mouth, so to speak. 

 Lunchtime came and I headed up to 

the office to draw up shot placement 

sheets for the quick heli-bombing run 

scheduled for 13:00 or so. The crew in the 

South Side chutes were getting close to 

opening the area, and they were hungry 

and exhausted. They had worked every 

piece of terrain to satisfaction with one 

major path to go: Saddledome. This outer 

path is often wind-scoured on its flanks 

and receives far less skier compaction 

than any of the other start zones in the 

area. The final explosives charge was 

placed in the centre of the start zone, 

but it did not trigger a storm slab as 

expected. The technician then started 

traversing across the slope to ski cut it. . .

 Parks Canada Visitor Safety buzzed 

around above our access road, getting 

good results with their control run. Two 

paths are a regular threat to the road 

during big annual cycles, and another 

eight paths only pose a threat in the 

1:10 to 1:100-year events. They worked 

their way up the road, past the two 

targets controlled regularly with Gaz-Ex 

exploders, to the Bourgeau 7 path. This 

path does not have a remote-fire system 

like the other two producers above the 

road (Bourgeau 4 and 5), and as such 

tends to grow a little fatter between heli-

bombing runs. It was the final path to 

drop shots in that affected the 

“No Stopping, Avalanche Zone” section 

of the road. A large swivel sign marked 

the end of the zoned hazard area. High 

above, the first shot was deployed. . .

 Up in the office, I was trying to finish 

up the control sheets from the morning’s 

work, knowing that otherwise it might 

take days. Parks contacted me on the 

radio: “two more shots to go and then 

we’ll land at your LZ; you can hot-load 

into the front to oversee the placements 

you guys want.” While on the phone 

with a patroller, arranging to have the 

LZ secured and someone standing by to 

land the helicopter, a call came over the 

radio from our Assistant Forecaster Tim 

Ricci: “We’re watching Martin go for a 

ride in an avalanche in Saddledome. He’s 

pulled his balloon pack. Looks like a good 

size 2. He’s riding on the surface ...” 

 Shit.

 Is he OK? What happened? Where 

does that leave us? And then another 

radio call: “Brendan from Brad White, 

Parks Canada. Yeah, so Bourgeau 7 went 

pretty big, I’d say size 4. There’s about 

200 metres of timber on the road. We’re 

going to need some heavy machinery to 

clear this up, and do you guys have any 

chainsaws?”

 Shit.

ConTRol sheeT foR GoaT’s eye souTh-side ChuTes
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 Phones are ringing, the radio is buzzing. 

I call Brad to confirm that our staff are 

clear to enter the deposit. The trail crew 

supervisor is rounding up his team 

and heading down with chainsaws. 

Dispatch is asking how long the road 

will be impassable; Brad thinks possibly 

five hours. How will we get patients 

out if they need an ambulance? Is 

Martin okay? Then the rookie patroller 

from the morning control run in the 

Shoulder appears in the doorway, pulling 

something out of his pack...

 Oh, shit.

 In his hand is a twisted, bent, mangled 

high strength cap at the end of a well-

burned, half-exploded fuse. 

 “I found it!” He’s stoked. He went back 

twice and combed the area, and when 

he found the undetonated safety fuse 

assembly with the twisted blasting 

cap, he decided to put it in the top of 

his pack and ski it down to me. Truly 

amazing! 

 I hang up the office phone and my cell 

phone and tell him how happy I am that 

he’s brought it down here, that he’s been 

so diligent, that he’s so ... “WHAT THE 

#$%& HAVE YOU DONE.” I put the cap 

in a large, crush-proof pelican case, not 

quite knowing the protocol at this point. 

We destroyed it in a meadow as soon as 

we could, and I make a mental note, to 

never trust anyone, ever. 

 Martin figured the SnowPulse pack 

kept him from being completely buried 

in the terrain trap gully feature he ended 

up in. He tweaked a knee and lost his 

favorite poles. The shot was a little high 

and the slab he ski cut stepped down 

to ground, leaving him nowhere to go. 

“There’s still more work to be done out 

there; we underestimated how much 

snow fell on the scree at the edges, 

suddenly bringing them above threshold, 

and that the winds blew from the east at 

the end of the storm for just long enough 

to reverse-load isolated features like 

skier’s left of Saddledome.” 10-4. Down at 

Bourgeau 7, the two snow cats we parked 

at the base area after the night shift (let’s 

just say we had a feeling) fired up and 

headed down to the debris, along with a 

Parks front-end loader. 

 I jumped into the 407 where Steve 

Holeczi from Parks was bombardier. 

He was just buzzing: “This is the best 

day of heli-bombing I’ll probably ever 

have!” Yes, it probably is Steve. Sorry if 

I’m a little preoccupied, we’re having a 

crazy day up here. We headed over to 

Delirium Dive and hit the difficult-to-

access pockets. One feature called Milky 

Way failed to ground, bringing down 

tonnes of snow that had been open and 

skied sporadically for a few months. 

The weight of the bag of ANFO in Eagle 

Basin triggered the whole thing, size 2.5, 

if not bigger. Many areas were scrubbed 

to ground.

 Then we hovered above Fat Boy, 

a big alpine shoulder feature in the 

lower region of Delirium Dive, that 

has surprised many technicians and 

forecasters (including me) with its 

tendency to “wake up” without warning. 

Because of this history (and after taking 

the CAA Avalanche Operations Level 3 

course), I had been exercising what many 

would consider overkill—big shots every 

storm system (even the minor ones), and 

as much compaction as we can manage 

in between. The bag of ANFO ended up 

a little high but gave the whole slope a 

good shake. No result. Hmm. Then we 

dropped a 3kg charge up high, further 

along the slope, in a pocket that straddles 

the boundary. Everything beyond the 

skier’s right of the main run failed in one 

go, a big old size 3. It ran into the trees at 

the end of the flats at the bottom: storm 

snow only, no step-downs.

 The main run remained intact—maybe 

the extra effort early season had paid off. 

Just as we were about to fly away I noticed 

movement in the main pocket just below 

the original ANFO placement. A three-

metre crown was suddenly visible, a 

straight wall down to the ground. The first 

avalanche remote-triggered this semi-

compacted ski run from 400 metres away, 

but not on the surface hoar layer; we had 

flushed that out and skied it extensively. 

This was the Rotten Rockies Special: 

depth hoar crystals growing at the base, 

planning their comeback. After two 

months of being open and skied almost 

daily, half of the snow on the run was now 

shaking the trees at the end of the runout 

zone. Confidence: low. Uncertainty: high.

 Arriving back in the Village, I learned 

that one of our avalanche technicians had 

sustained a serious injury trying to get to 

Martin as he was riding the avalanche in 

Saddledome. This injury would eventually 

require surgery. I also learned that the 

Bourgeau 7 avalanche had failed on the 

ground and put three separate lobes of 

debris on the road, over three metres in 

depth. Mature timber was ripped out and 

the biggest lobe came down beyond the 

swivel sign marking the end of the “No 

Stopping” area. An extensive deposit in 

the track deflected the avalanche, and the 

surface hoar at treeline helped to feed a 

lot of snow into an already massive slide. 

The 100-year return period event was  

the result—the last time these lobes hit 

the road was during the historical cycle 

of 1972.

 The next day we got our chance to 

do the full heli-bombing run and got 

the remaining part of Fat Boy to fail to 

ground, along with widespread full path 

results throughout Delirium Dive. We 

also had a lot of paperwork to do: near-

miss reporting, injured worker forms, 

control sheets with results to record in 

almost every path, explosives ordering. 

We also had to discuss how vulnerable 

we had made ourselves, and what we 

could change or improve to avoid any 

similar close calls from occurring. But 

the down-time was short-lived, as March 

saw significant snowfall with moderate 

wind almost every day of the month. 

The fracture lines filled in, the skiing 

only got better, and we rode out the 

most memorable year I may ever see at 

Sunshine. 

Brendan Martland is 
the Avalanche Safety 
Director at Sunshine 
Village Ski & Snowboard 
Resort.
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c-i-l has always taken the position that we 

insist users of our snowlauncher products fire 

these from either a remote and protected area 

or that a ballistic guard be in place to protect the 

practitioner in the event of a mishap. Also C-I-L 

has engaged their technical staff and consultants 

to develop action as shown necessary.

 Recent discussion and supposition on the safety 

of firing avalauncher units has led us to strongly 

reiterate our position on this point.

All users of our snowlauncher products must do 
so using a remote protected position or a ballistic 
guard.
 If a user finds they cannot accommodate or will 

not accommodate such a practise, we would ask 

them to immediately stop using the C-I-L product 

and call C-I-L for immediate retrieval of any 

product in stock. This will be done of course at no 

cost to the customer.

 Also if anyone needs help or advice to 

immediately address this situation, please call our 

technical consultant David Sly at 250-744-8765.

MANDATORY PROCEDURES POLICY for both 
SUB-CALIBER and FULL CALIBER pressure plates.
ALWAYS:
•	 	Initiate	your	gun	from	a	remote	firing	area	at	

least 100 feet away from the gun in a straight 

line.

 OR

•	 	From	behind	a	protective	ballistic	shield,	ground	

barrier, structure or snow mound

•	 	Always	ensure	your	crew	is	properly	trained	

prior to the use of any C-I-L explosives products

NEVER:
•	 	Stand	beside	your	gun	to	fire

•	 	Never	combine	any	C-I-L	snowlauncher	system	

part with other manufacturer’s system part

•	 	Force	any	parts	together

Safety 
Bulletin

after the most benign February 

in the Coast Mountains in recent memory, 

explosive use and number of avalanches 

occurrences in the Duffey Lake area, like 

many other operations, are well below 

average. Reports of explosive misfires and 

mis-lights are fewer this year; the two may 

be connected. Explosive products used in 

the avalanche industry today are reliable 

when used in accordance to manufacturer’s 

recommendations.

Avalauncher Products Recall
All AVR-2 Avalauncher rounds have been 

recalled by Orica Canada and all users have 

been notified. Visit the Explosives Resources 

page on the CAA Members Only site to see 

that recall. The AVR-1 round is still being 

supplied from existing stock.

 Avalauncher crews are still required to fire 

from behind approved blast shields or from 

a remote location as a precaution.

Pull Wire Igniters Best Practices 
 The Martin and Shaft pull wire fuse lighter 

is used universally for lighting safety fuses 

on avalanche control primers. In season 

Fuse  
News

the caa explosive 

committee engages  

as a group on a 

regular basis to keep 

abreast of explosives 

related issues.

2012, some igniters had excess glue on the 

fiber tube which interfered with inserting 

the fuse in this tube. No recent cases of this 

defect have been reported. 

 Here are some directions from Dave Sly 

of Maple Leaf Powder, in addition to those 

included with your box of Martin and Shaft 

pull wires.

•	 	Inspect	the	pull	wire	igniter	to	ensure	that	

the two different diameter fiber tubes are 

well bonded.

•	 	Hold	on	to	and	pull	the	string	as	well	as	

the white cap when lighting the fuse.

•	 	Firmly	hold	the	pull	wire	igniter	with	

your non-dominant hand and brace that 

hand on your leg or other dead rest while 

pulling the string sharply to ignite the 

fuse.

•	 	Once	the	string	with	the	white	cap	has	

been pulled, confirm the fuse is lit. Do not 

attempt to re-light a fuse which appears 

mis-lit.

 If in doubt, check with your supplier for 

manufacturer’s recommendations regarding 

the use of their explosive products. Keep 

your powder dry! 
Scott Aitken 
Chair of the CAA Explosive 
Committee
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over the past several months, 

one of the tough questions facing the CAC 

board has been how we stabilize, strengthen, 

and diversify our revenues and funding base. 

 Currently, the CAC relies heavily on 

government sources, including gaming grants, 

to make up almost half of our $1.86M FY2013 

budget. The CAC also generates its own 

revenues through retail sales, sponsorships, 

journal subscriptions, special projects and 

seminars, and collecting small donations and 

membership dues. 

 Given the pressures faced by all governments 

these days to control or reduce expenditures, 

and the uncertainty of winning gaming grants 

from year-to-year, the CAC would clearly like 

to be more self-reliant in generating its own 

funding. In addition, the CAC depends on a 

yearly grant from the Canadian Avalanche 

Foundation (CAF) to meet operational 

requirements and make up for any anticipated 

shortfalls.

 The CAF has a solid, 13-year track record 

of fundraising, providing $1.5 million to 

avalanche safety since inception. However, the 

CAF board is facing its own tough question of 

how to grow fundraising revenues over time. 

A new structure and additional resources are 

needed. 

 The boards of the CAC and CAF believe we 

have opportunity to take a more aggressive, 

systematic, and coordinated approach to 

fundraising development. What do we mean 

by that? Historically both the CAF and the 

CAC have successfully engaged in a variety 

of fundraising activities with a shared focus 

on supporting public avalanche safety, but 

these activities have not always been done 

in coordination with one another, or under a 

single over-arching strategy.

 For the CAC, the focus of fundraising has 

traditionally been on winning sponsorships, 

selling memberships and accepting donations. 

For its part, the CAF runs a number of annual 

fundraising events soliciting contributions 

from corporate sponsors and private 

supporters. As a charitable foundation, the CAF 

is able to issue tax receipts for the donations it 

receives.

 Occasionally, but with best intentions, 

our efforts overlap and sometimes collide, 

CAC 
Secretary 
Treasurer 
and CAF 
President's 
Message
 

a new vision and 

direction for cac 

and caf fundraising

which leads to a little embarrassment for us, 

and confusion for our stakeholders and the 

public at large. With that in mind, the boards 

of the CAF and CAC met last June to begin 

discussions on how we could better work 

together towards a common fundraising 

purpose. Since then we have struck a joint 

fundraising committee, and in January the CAF 

retained the services of an expert fundraising 

development consultant to help the CAF and 

CAC create a comprehensive strategy and 

action plan. 

 Ultimately, to undertake and enable 

this work, we may need to fundamentally 

reorganize and restructure the way the CAF 

and CAC operate. We are considering the 

model that many hospitals and other public 

health institutions use to structure their 

fundraising. Many hospitals have created their 

own hospital foundation to help raise money 

for specific programs and initiatives beyond 

what is covered by their regular government 

funding. 

 Under this type of structure, the board of 

the hospital sets the overall three- to five-

year goals and priorities for fundraising. The 

foundation board delivers on these outcomes 

through specifically designed campaigns and 

other fundraising development activities. The 

resulting funds are, in turn, disbursed back 

to the hospital for the purposes they were 

intended, e.g., new equipment, a new building 

wing, or a research chair. 

 Based on our current understanding, this 

model seems to show promise as it resonates 

very closely with where we think the CAC and 

CAF need to evolve. To get there may require 

some fine tuning of our respective governance 

structures (by-laws, articles of incorporation, 

etc.) but these changes should be relatively 

straight forward to make, and we plan to do 

this in consultation with membership and 

other stakeholders. 

 Assuming all goes smoothly, the 

recommendations of the consultant review 

will be tabled and accepted at the next 

joint meeting of the CAF and CAC boards in 

June 2013. In the meantime, if you have any 

questions, concerns or ideas, please don’t 

hesitate to contact the authors and they would 

be happy to respond. 

Gordon Ritchie  
CAF President

Kevin Seel  
CAC Secretary Treasurer
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A systemAtic  
evolution of the pAck 

thenorthface.com/optifitX

optifit-Xtm was created to improve the five principal areas of pack-body 
contact. A minimalist five-point approach delivers an unrivaled combination 
of load control and maximum ventilation with on-the-fly adjustability. 
the result: perfect fit and cooler carry.

+ OPTIFIT-X

Average Weight: 
5 lbs 15 oz (2693 g)

Volume:
5187 in3 (85 l)
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OUTDOOR RESEARCH®
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CANADIAN AVALANCHE 
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Zack Giffin

The Choice  
Gives Back

Mike Peabody 

the choice snowboard shop raised $2636.64 

for the Canadian Avalanche Centre at the video premiere 

of Jeremy Jones’ Further on November 3 at the Key City 

Theater in Cranbrook. The event was a huge success—

The Choice has been hosting snowboard video premiers 

at the Key City Theater for six years now, and this year’s 

turnout was by far the best.

 The Choice’s sales have reflected the rising popularity 

of backcountry snowboarding, with last year’s splitboard 

sales almost surpassing regular snowboard sales. As more 

and more clientele venture into avalanche terrain, we 

want to help keep our customers safe. Money raised at 

the event goes directly to the Canadian Avalanche Centre. 

The Choice would like to thank everyone that came out 

and contributed to this good cause. 

dave quinn accepts a cheque from mike 

peabody // dave quinn collection
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the team comes up with the missing piece I need 

(often thinking well outside the box) to complete 

the picture and make a good, informed decision. 

Without everyone pitching in, there’s no way I 

could have managed both the Public Avalanche 

Warning Service and the organization as a 

whole this winter, and certainly the CAC would 

not be in the good operational shape it’s in.

 I’ve also relied heavily on our partners this 

season—sponsors, funders, and agencies and 

organizations we regularly work with. Of these, 

my most sincere thanks goes to the CAA, whose 

staff has been very supportive, taking on tasks 

and managing issues that, while of joint interest, 

should have been more CAC responsibilities 

than CAA. Regardless of any talk about CAC/

CAA separation, I think we can and should 

maintain strong ties wherever we have mutual 

interests. Finally, I want everyone to know what 

a great Board of Directors we have. They have 

been proactive and willing to assist me in all 

facets of running the CAC.

 If this sounds like a farewell speech—well, yes 

and no. Yes, I have not applied for the Executive 

Director’s position. While the challenge of 

running the CAC is attractive and leading the 

team here would be an honour, I’m not ready for 

a full-time desk job. I have a few good years left 

in my guiding legs and I want time to spend with 

my family before our son becomes too old to 

want to spend too much time with his old man. 

 I have seen the resumes of people applying 

for the ED job and there’s an impressive lineup. 

I look forward to handing off to someone with 

the training, experience, and knowledge that’s 

required to take the CAC into the future.

 And no, I’m not leaving the organization. Once 

the new ED is in place and brought up to speed, 

I’ll go back to running PAWS—the place in the 

CAC I feel I belong and am best suited for.

 I wish everyone a great spring and summer. 

And I encourage all, when you have the 

opportunity, to personally thank the hard-

working staff at the CAC who make the magic 

happen here.

Karl Klassen, CAC Acting Executive Director

after the first week, I had been 

pummelled and pounded, was bruised and 

sore, and I was responsible for many dropped 

and broken bags. The early days of my tenure 

as acting CAC Executive Director felt a lot like 

that: issues and challenges coming so fast that 

I felt beaten up every day. At the fertilizer plant, 

over 35 years ago, it didn’t take long to figure out 

I shouldn’t be trying to catch the bags and then 

lift them into position—the trick was to allow 

momentum to do the work and simply guide the 

bag to its proper place in the pile. Over the last 

few weeks at the CAC, I’ve learned that I can’t 

handle every individual issue all the time—I’ve 

spent a lot of time focussing the energy of and 

redirecting issues, tasks, and challenges so they 

end up in the right hands. I can’t take much 

responsibility for the great work that’s been 

accomplished here this winter. A few notable 

highlights are listed below and full credit goes to 

the people who make the CAC run:

•	 	A	very	successful	pilot	project	in	the	North	

Rockies that will help define the future of 

public avalanche programs in that region.

•	 	A	great	new	Facebook	site	for	youth	called	

Behind the Lines.

•	 	An	expanded	youth	education	program.

•	 	Well-attended	and	well-received	Backcountry	

Avalanche Workshops.

•	 	Improved	integration	of	the	South	Rockies	

and Yukon field teams with the forecasting 

program.

•	 	A	snowpack	modelling	research	project	with	

the University of Calgary that’s garnering 

international interest.

•	 	A	strong	partnership	with	Mountain	

Equipment Co-op that’s allowing us to build 

new smartphone bulletin apps.

 I always knew CAC staff was hard working 

and willing to put in the extra effort to be not 

only successful but a global leader. Looking at 

it from the corner office though, I’ve found a 

truly awesome level of dedication and passion. 

People are willing to take on extra work, help me 

figure out things about which I have little or no 

experience or knowledge, and just simply dig in 

and support others and the organization. I’ve 

been amazed by the diverse skillset the team 

possesses. Hidden talent, broad experience and 

a wide range of knowledge on any number of 

subjects seems to be the norm. Every time I find 

myself at wit’s end about an issue, someone on 

CAC 
Acting 
Executive 
Director's
Report 

my first real Job 

after high school was 

loading boxcars at a 

fertilizer plant. every 

few seconds, a 50lb 

bag would hurtle at me 

off the conveyor belt, 

fast enough to knock 

me down if caught off 

guard.

Karl Klassen  
CAC Acting  
Executive Director
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Bigbend Skis 
Supporting Youth
 

Karilyn Kempton

if you’re looking for a new pair of skis this season, look 

no further than a pair of CAC-branded sticks from Bigbend 

Skis—a portion of the proceeds from each pair go to CAC 

youth avalanche education programming. 

 The CAC is happy to announce a partnership this winter 

with Bigbend skis through their ‘Graphics that Give’ program. 

The CAC, Bigbend Skis and Revelstoke-based artist Isaac 

Becker designed a ski topsheet with the CAC in mind that is 

available as a stock graphic through Bigbend Skis. 

 “Bigbend Skis has demonstrated a commitment to youth 

avalanche education, and we appreciate their ongoing 

support,” says CAC Acting Executive Director Karl Klassen. 

 “It is exciting to find creative ways like this to show our 

support for the CAC’s important work,” says Bigbend Skis 

owner Daryl Ross. “Manufacturing custom skis and knowing 

that Bigbend’s efforts will help fund some of the CAC’s youth 

programs is very rewarding.” 

 Bigbend Skis also donated a pair of custom skis to the CAC 

web auction. All proceeds from the sale of these skis will also 

go to the CAC youth avalanche education programs. The CAC’s 

web auction runs throughout the season and features gear 

donated by our sponsors. Visit avalanche.ca/cac/auctions to 

see what’s available during the winter season. 

 Based in Revelstoke, BC, Bigbend Skis offers full custom 

ski manufacturing. For more information and to order, visit 

bigbendskis.com/gtg-cac-youth. 

cac supporters
1664 BMX Ltd.
Andrea Geller
Azimuth Solutions Inc.
Black Bull Enterprises Ltd.
Blue River Powder Packers
Bulkley Backcountry Ski Society
Calgary Scrambling & Mountaineering Club
Coquihalla Summit Snowmobile Club
Crowfoot Mountain Snowmobile Club
David Donald
Dianne Delayo
DJ Norris
Donald Bissonnette & Deanne Brebner
Eagle Valley Snowmobile Club
Earth Fire Energy
East Kootenay Community Credit Union
G.M. Horel Engineering Ltd.
Halcol Construction Ltd.
Heidi Wyle
Holy Smoke Inn
Hunter's Range Snowmobile Association
Iron Horse Racing
Kamloops Snowmobile Association
Lawrence White
Merritt Snowmobile Club
Mike Gigliotti
Roy Maxwell
Slocan Valley Snowmobile Association
Snowwater Heli-Skiing Inc
Tom Kusumoto
Valemount Area Recreation Development Association
West Kootenay SnoGoers

Hot Coffee for a Cool Cause 

the cac thanks innate for 

generously donating CAC-logoed 

Doppio tumblers and vacuum-

insulated Kaze travel mugs, now for 

sale at the CAC store. Order your mug 

or tumbler by calling 250-837-2435. All 

proceeds directly support CAC public 

avalanche safety programming. 

“The work these avalanche teams do to 

keep people safe, educated, aware, even 

alive, is incredible and we are deeply 

indebted to avalanche safety centres 

worldwide,” says Greg Foweraker, 

Managing Director of Innate.

// bigbend skis ltd
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Yukon 
Whiteout  
Up North with 
the CAC's 
Yukon Field 
Team

Justin Abbiss

“ok, take a break; let me give 

it a try now,” i barely hear 

cac assistant avalanche field 

technician scott stewart yell 

over the sound of gore-tex 

flapping in the wind. 

i'm losing dexterity anyways 

and needed to shelter my frozen 

appendages, forcing them back into a 

glove. It is windy, really windy—it is -15°C 

with a steady 50-60km/h wind from 

the north, which puts us around -35°C 

with the wind chill. We are situated 

on Summit knoll, installing a wind 

anemometer on our ridge-top weather 

station.

 Skinning up the same route to de-

cloak the weather station of its ‘coastal 

plaster’ has become a bit of a weekly 

chore. We are becoming quite proficient 

at navigating this landscape that I think 

must resemble Mars. It never fails: each 

Summit mission seems to be associated 

with strong winds and limited to nil 

visibility. Jedi-like forces come in handy 

as there are no defining features and 

each boulder and crevasse resembles 

the last—even Helen Keller would be 

impressed. 

 Welcome to the White Pass and the 

CAC’s Klondike Forecast Region. At 

roughly 4100km2, it is about one-tenth 

the size of Switzerland. It stretches 

from the Watson River (just south of 

Whitehorse) in the north to the Alaskan 

border in the south, roughly 20km from 

the Alaskan port town of Skagway. Mind 

you, a large portion of this area is remote 

and glaciated terrain that sees little 

human traffic. The high usage areas are 

concentrated along the South Klondike 

highway corridor, connecting the two 

user communities of Whitehorse, YT and 

Skagway, AK.

 The Yukon Avalanche Association is 

a not-for-profit organization founded 

in 2010. Their mission is to promote 

avalanche safety and awareness in the 

north by facilitating the development of 

risk management tools for backcountry 

users. The YAA is a highly successful 

organization whose heart beats because 

of its dedicated, passionate army of 

volunteers—the same type of hearty, 

good-willed people that make living 

and playing in the north so enjoyable. 

In 2011, the YAA contracted the CAC 

to conduct fieldwork and produce a 

regional conditions report. The two-year 

pilot project was born, and still feels like 

a dream job to the field team. 

the field team 

 Norwegian-born Eirik Sharp is a 

long-time patroller from Kicking 

Horse Mountain in Golden, BC. His 

international and Canadian  

experience creates an eclectic mix 

of Euro style and wisdom with a 

Kootenay powder-slaying flair. As the 

lead Avalanche Field Technician, Eirik 

has truly adopted the field program as 

// scott stewart
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his brain child. When not shredding 

powder on skis or sled, he’s likely to 

be found behind a desk or computer, 

masterminding his next conceptual 

model of how to better gather 

and communicate data for public 

backcountry avalanche forecasting.

 Scott Stewart hails from small town 

Saskatchewan and now lives the dream 

in Haines Junction, YT. As down-to-

earth and fun loving as they come, he 

truly exudes Canadianism. With over a 

decade of experience navigating the high 

altitude mountains around Kluane as a 

Parks Canada Public Safety Specialist, 

Scott brings a healthy dose of depth and 

knowledge.

 And then there is me, Justin Abbiss, 

born in a small town in Ontario. I am 

thankful to be so passionate about my 

work in the avalanche industry—it has 

provided opportunities to travel around 

the world from New Zealand to India, 

and work with amazing people like Eirik 

and Scott.

 Unfortunately, White Pass lives up to 

its name, but perhaps not in the way 

you’re thinking. For a lot of the winter, 

the ‘white’ does not necessarily refer 

to epic powder skiing or accumulated 

snowfall, but rather a mixture of coastal-

influenced high relative humidity, 

strong winds and the limited visibility 

mentioned earlier—think inside a ping 

pong ball. 

 We refer to our snowpack in the 

south as quasi-coastal with average 

tree line depths of around two meters. 

Moving north, the snowpack tapers out 

considerably and becomes continental, 

with average snow depths of about 

50cm. At roughly 60 degrees latitude 

we feel the northern effects. In the 

months of December and January, it 

is not uncommon for the region to be 

under the spell of a high-pressure that 

spills cold Arctic air into the area, locking 

temperatures in the -40 °C range for 

prolonged periods.

 However, it is not all wind slab and 

sastrugi skiing. In fact, at the time of 

writing in mid-February, the days are 

lengthening and the energy is building. 

People are coming out of hibernation in 

anticipation of spring just around the 

corner. By mid-March, the winds will lose 

their strength, the sun will be higher in 

the sky and enthusiasts will be out skiing 

until 19:00 or 20:00. There will be kites 

in the sky, the smell of two stroke in the 

air, guitars around fires and even deep-

fried backcountry turkeys as make-shift 

communes dot the highway corridors.

 So as I thaw my hands inside my 

gloves and write this, the coastal winds 

continue to blow, laying on yet another 

fresh coat of rime on the summit 

weather station. When we are not 

digging out a sled or feeling the effects of 

the coastal winds in the form of nostril 

riming, we are usually enjoying the 

latest alpenglow light that the Klondike 

region has to offer, and grateful for a job 

that allows us to explore this vast and 

stunning region. 

// justin abbiss
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this proJect is made possible  

by generous funding from the BC’s 

Ministry of Forests, Lands and Natural 

Resource Operations (MFLNRO) and Apache 

Corporation, and has been aided immensely 

by a number of smaller donations from 

many sources. 

 This pilot project aims to lay the 

foundation for establishing a regular 

avalanche forecasting program for the 

region. Currently, the CAC provides 

backcountry users in the North Rockies 

with a weekly conditions report. Issued on 

Thursdays throughout the winter, this report 

includes information on past snowpack and 

weather conditions, an analysis of current 

conditions as best as can be determined, and 

some very general advice on what might 

occur in the near future.

 “Establishing an avalanche forecast for 

the North Rockies has been a dream of 

ours for many years,” said Karl Klassen, 

acting Executive Director of the CAC. “This 

region encompasses many popular winter 

recreational areas, and better avalanche 

forecasts would definitely improve public 

safety. But we need reliable sources of good 

data before we can provide the services 

seen in our other forecast regions, such as 

danger ratings and snowpack analysis. This 

pilot project is putting us on the road to 

developing those data sources.”

 In the fall of 2012, the BC Government 

donated $50,000 and Apache Corporation 

donated $25,000 and two remote weather 

stations, complete with telemetry. With 

these resources, the CAC is able to send 

forecasting staff on several field trips to 

the North Rockies throughout the current 

winter season. Their focus is to determine 

what kind of avalanche information 

products and services would be most 

effective for this region. 

cac awareness

 As well as scouting locations for 

establishing the two remote weather 

stations, the field teams are gaining an 

understanding of the recreational-use 

patterns, identifying existing and potential 

sources of professional data, and exploring 

recreational data sources. Most importantly, 

the work in the North Rockies this winter 

will include extensive networking with 

local recreational users, provincial agencies, 

resource industry and other stakeholders. 

Establishing contacts at the local level 

is a key component to improving public 

avalanche safety in this region.

 At time of writing, CAC staff have made 

three trips to the North Rockies, with two 

more planned for late March and early 

April.  The field teams have covered a lot 

of miles on their snowmobiles with local 

stakeholders in the Kakwa area, Pine 

Pass, the Renshaw area near McBride, and 

the Babcock region near Tumbler Ridge. 

They have also met with stakeholders in 

Mackenzie, Prince George, Grande Prairie, 

Chetwynd and Tumbler Ridge, making 

connections and gathering ideas on what 

the locals want for improved avalanche 

safety programs.

 “There’s a tremendous amount of 

backcountry use going on in the North 

Rockies and it’s been good to get a handle 

on where people are riding and how much 

they are using the area,” said Carole Savage, 

the CAC’s Snowmobile Program Coordinator. 

“We’re building good relationships with the 

snowmobile clubs and SAR groups, and we’ll 

be continuing that work right into spring.”

 The North Rockies Pilot Project will 

conclude later this spring, with a report 

and recommendations for the future. The 

CAC is grateful to both the BC Government 

and Apache Corporation for funding this 

pilot project. In order to move forward on 

developing avalanche safety programs for 

this area, sustainable funding will have to 

be established. 

Mary Clayton

in early december 

of 2012, the cac 

launched its north 

rockies pilot 

proJect in a small 

event held at the 

northern lights 

college in dawson 

creek, bc.
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Stakeholder Support
stakeholder relations have already proven invaluable to the 

north rockies proJect. the district of tumbler ridge has donated a 

decommissioned truck from their fire department.

the 2001 chevrolet silverado is more than road-worthy and the CAC’s North Rockies field 

team has already put it to good use. Tumbler Ridge Mayor Darwin Wren has also committed to working 

with the other mayors of MacKenzie and Chetwynd to set aside money in their budgets to help with 

maintenance of the donated equipment.

 In addition to the truck, Tumbler Ridge resident Jeff Cool of Jacey Welding donated a custom-built 

snowmobile trailer. Jeff received donated materials from Fountain Tire, TRU Hardware and Northern 

Metallic Sales, all in Tumbler Ridge, and Gaudin’s Honda in Beaver Lodge. Jeff is donating the trailer in 

memory of his close friend John Couture who died in an avalanche in 2010..

 Over in Grande Prairie, a group calling themselves the North Rockies Fundraising Team have been 

working over the past two years to raise money for improved avalanche safety services in their backyard. 

Team leaders Ryan Shelly and Paul Wheeler are members of the local Swan City Snowmobile Club, and 

through their efforts close to $9,000 has been raised for this cause. Up until the current winter, the CAC 

has put these funds towards terrain rating projects in the North Rockies.

standing in truck (l – r): tumbler ridge mayor darwin wren, councillor rob mackay. in front of 

truck (l – r): cac north rockies field team grant helgeson and carole savage, councillor aleen 

torraville, councillor sherri-lynn hewitt, councillor mike caisley and councillor tim snyder. on 

the trailer is jeff cool from jacey welding // carole savage collection
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Jon Heshka

the cost of search and rescue for skiers 

is infinitesimal compared with other 

government expenditures 

while i appreciate the sincerity of the Vancouver Sun's Dec. 28 
editorial, "Have fun in the snow, but don't forget safety" to save 
skiers, snowboarders and snowmobilers from themselves, the 
approach tilts the scale a little too close to comfort to that of a 
nanny state.
 The editorial properly suggests that such recreationists take 
responsibility for their safety, warns would-be adventurers of the 
potential price tag of irresponsible behaviour and ends with the 
suggestion that dying in the mountains would prove that they 
have not taken such responsibility.
 The conversation about out-of-bounds skiers and boarders 
would benefit from a little balance and perspective. Seven people 
die daily in car accidents in Canada. There are approximately 
400 drowning deaths a year in the country. Let's not forget that 
smoking contributes to more than 37,000 deaths a year in Canada. 
On average, 14 people die per year in Canada due to avalanches. In 
this light, the public's shrill opposition and moral outrage seems 
disproportionate to the offence of skiing out-of-bounds.
 Those who go out-of-bounds or recreate in dangerous 
backcountry conditions are often called stupid or labelled as 
misfits. Even further, there is a cruel undercurrent out there saying 
that those who die while skiing out-of-bounds "had it coming" and 
"got what they deserved." It behooves us to re-examine the risk-
reward calculus.
 There is value in adventure and exploration. There is worth 
in climbing a mountain "because it's there." This same attitude 
drives those who backcountry ski or duck under the ropes. If we 
as a society value adventure — and I think we do (witness the 
reverence attached to Sir Edmund Hillary, Amelia Earhart and 
Sarah Burke) — then we should be prepared to accept that it 
comes with a cost.
 While I am sad when someone is hurt or killed in the mountains, 
I am not surprised when it happens. Many people are too quick to 
pound the square peg of adventure into the round hole of socially 
acceptable behaviour and judge the reasonableness of risk-taking 
actions against such conventions. Those who participate in 
adventure — whether it be snowmobilers, climbers or backcountry 
skiers — are (or should be) willing to accept responsibility for their 
actions.
 Some argue that the answer lies in the regulation, legislation 
and criminalization of the behaviour (e.g. reckless skiing, boarding 

Risk is Part of 
Adventure Experience

or sledding) which gives rise to these deaths. I believe that many 
people who pursue such activities balance the risks and make 
informed decisions but I also acknowledge that some go in blind 
with little real skill and are essentially playing Russian roulette.
 The inconvenient truth is that recreationists have the right to 
take risks and make mistakes, even if it costs them their lives. 
Sadly misplaced in the debate is, to paraphrase John Stuart Mill, 
the sovereign right of the individual to take risks.
 Equally forgotten is that Canada was founded by a Company 
of Adventurers and its spirit of exploration is at risk of being 
eviscerated and replaced by a namby-pamby state. The concern 
for out-of-bounds skiers and boarders and backcountry 
recreationists seems motivated by the cost of search and rescue 
and the safety of searchers. We must be mindful that the costs are 
infinitesimally small relative to other government expenditures.
 According to Emergency Management BC, the operational costs 
of search and rescue in BC have averaged $1.2 million per year over 
the last decade. This is in contrast, for example, to the estimated 
economic burden of obesity in Canada ranging from $4.6 billion 
to $7.1 billion annually. By comparison, SAR seems a pretty good 
investment.
 Searcher safety is a valid consideration but must also be placed 
in perspective — no search and rescuer in BC has died looking for 
a skier or snowboarder who has gone out-of-bounds at a ski hill. 
The climbing instruction 'bible' is aptly entitled Freedom of the Hills. 
Implicit in its title is that backcountry recreationists have the right 
to take risks that may unfortunately include decisions that result 
in their deaths.
 It is troubling that there are those who paternalistically believe 
that government has the right to protect — skiers, boarders and 
sledders in this instance — those who do not wish their protection 
by closing areas that might hurt them or fining them if those areas 
are entered. If this happens, I fear that it will be the thin tip of the 
wedge representing just the beginning of a process that will gut 
risk from adventure. Risks are inherent and integral to adventure. 
Without risk, it wouldn't be adventure. It would be a video game. 
If people want to be safe, they can stay indoors in a padded room 
wired for virtual reality.
 The Vancouver Sun's editorial has as a noble but unrealistic 
goal that nobody die in the mountains this winter. We ought to 
brace ourselves, however, for the sorrow which will follow the 
next inevitable avalanche fatality. It is sad when people die in the 
backcountry. Indeed, it is sad when people die — period.
 The solution (assuming there is a problem) doesn't lie in the 
state posting signs in the wilderness telling people how and where 
they should recreate or fining those who push the envelope. The 
answer resides in educating recreationists about the risks they 
take and hoping they make the right decision. 

This article was previously published on January 7, 2013  
in the Vancouver Sun. 
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Taking Youth Behind the Lines

Karilyn Kempton 
through the generous support of the Canadian 

Avalanche Foundation and the Hugh and Helen Hincks 

Memorial Fund, the CAC took over the youth-focused Behind 

the Lines Facebook page in the fall of 2012. It has since 

increased by more than three hundred fans and growth is 

steady.

 The CAF launched Behind the Lines several years ago in 

order to inspire avalanche awareness in young backcountry 

enthusiasts. The mission has been to help youth realize the 

hard work and safety measures that go into riding big lines in 

avalanche terrain. 

 Part of a 2012-13 CAF youth education grant, the CAF passed 

the Behind the Lines torch over to the CAC to be managed 

as part of the CAC’s social media efforts this winter. While 

many of the posts on Behind the Lines also appear on the 

CAC’s Facebook page, it receives a lot of unique content that 

will appeal to youth. There is a strong focus on videos, with 

educational context included in each description. 

 Two main components of the Behind the Lines 2012-13 

strategy have been an avalanche awareness video contest 

and a professional athlete blog series. The video contest was 

run entirely on Facebook and has been promoted through 

social media and via CAC avalanche awareness classroom 

presentations. Canadian youth were invited to submit videos 

up to three minutes in length with an avalanche safety 

message. The top three videos win an avalanche transceiver, 

shovel and probe package. Winners will be announced in 

spring 2013, so check the Facebook page for details. The 

contest has not received as many entries as expected, but we 

are still pleased with the outcome and hope to run a similar 

contest next year. We plan to use some videos created by 

youth to use for education purposes. 

 The pro athlete blog series has introduced several 

professional athletes and followed them throughout the 

season as they prepare to ride a line. Pro skier Christina 

Lustenberger introduced a line on Sir Stanford North via the 

Hourglass. Pro snowmobiler Jeremy Hanke is another involved 

athlete. We hope to have more athletes involved with the 

blog next winter, because they do a great job revealing the 

planning, preparation, safety precautions, decision making and 

teamwork that go into successfully and safely riding big lines. 

 If you’re a Facebook user, please like Behind the Lines 

(facebook.com/CAC.BehindtheLines) and share it with youth 

and young adults who play in the backcountry. Contributions 

from the avalanche community really help magnify the 

message, whether you’re posting photos, tips, trips or videos. 

christina lusti's line on sir sanford // christina lustenberger
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Revelstoke Mountain Resort
Revelstoke, BC

jesse cole

Lake Louise Ski Area & 
Mountain Resort
Lake Louise, AB

Sunshine Village Resort
Banff, AB

Shames Mountain
Terrace, BC

White Pass
Yukon

Avalanche Awareness Days 2013

jason macqueen

travis carter

shawn alain peter knamiller

Kananaskis Country
Alberta

simon  robins
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CAF 
Banff 
Mountain 
Adventure 
Night

Debbie Ritchie

the second annual 

mountain adventure 

night was held on 

January 12, 2013 at 

wild bill’s legendary 

saloon in banff. 

the event marked the official opening 

night of SnowDays in Banff National Park. 

SnowDays is a month-long celebration jam 

packed with mid-week events and weekend 

festivals that celebrate Banff’s historic love 

for winter.

 Over 100 people enjoyed watching four 

winter mountain films from the 2012 

Banff Mountain Film and Book Festival. In 

addition to the films and silent auction, 

patrons heard Parks Canada Visitor 

Safety Specialist, Aaron Beardmore 

present an historical overview of Parks 

Canada’s avalanche safety program. It 

was remarkable to see the similarities in 

avalanche control results in large snow 

years 40 years apart.

 The Foundation would like to thank John 

Bowden of Banff Heritage Tourism, Karin 

Ogilvie of Wild Bill's, Shelley Wallman of 

Banff Lodging Company, John Wigmore of 

Big Rock Brewery, Deb Smythe and Jamie 

Carpenter from The Banff Centre and Banff 

Mountain Film Festival, Aaron Beardmore 

and Parks Canada, Diana Gould of Banff/

Lake Louise Tourism and Karen Sorensen, 

Mayor of Banff for their support of the 

event.

guest speaker aaron beardmore of parks canada, caf director samantha stuart, 

banff mayor karen sorensen and caf president gord ritchie // debbie ritchie

 A total of $1,955 was raised in support 

of avalanche safety in Canada. The 

Foundation extends its sincere thanks 

to the Banff Lodging Company, Big Rock 

Brewery, Banff Mt. Norquay, Alpine 

Helicopters, The Banff Centre and Banff 

Mountain Film & Book Festival, The North 

Face Banff, Patagonia Banff, Ultimate Ski & 

Ride, Parks Canada Hot Springs, Paul Zizka 

and Meghan Ward (Mountains in Motion), 

Dan Markham and the Association for 

Mountain Parks, Protection and Enjoyment 

(AMPPE) for their generous donations to the 

silent auction and door prizes.

 The evening would not have been possible 

without the help of volunteers Judy Breese, 

Al MacKeigan, Laurel Martell, Val Pitkethly, 

and CAF Administrator Pattie Roozendaal. 
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the cora shea memorial fund is accepting 
applications until may 31. Cora Shea completed her 
Ph.D in Geoscience from the Applied Snow and Avalanche 
Research group at the University of Calgary in September 
2011. She is remembered for her contributions to snow and 
avalanche science, insatiable curiosity about snow physics, 
and her skill at explaining physical processes.
In her memory, the Cora Shea Memorial Fund has been 
established to provide modest financial assistance to women 
seeking to do snow or avalanche research and/or study 
towards professional practice in avalanche safety, education 
or forecasting. Selection is based on a proposal on avalanche-
related career intentions and how the grant would assist her 
career. 
 The Cora Shea Memorial Fund selection committee consists 
of Samantha Stuart, CAF Board of Directors (Chair); Amber 
Wood, CAA professional member; and Bruce Jamieson, 
University of Calgary. This committee will review applications 
and award grants.
  Those interested may send in an application to the Canadian 
Avalanche Foundation at info@avalanchefoundation.ca by 
May 31. 
 To donate to the fund and for more information, please visit 
avalanche.ca/caf/programs/cora-shea-memorial-fund.  

Cora Shea 
Memorial Fund

// cora shea collection

the third annual women in winter event was 

held on october 14, 2012 at calgary’s mount 

royal university.

women in winter aims to inspire women to stay 

fit and active and have fun throughout the winter, and to 

connect women with other women looking to get out into 

the mountains and play. Sponsored by Ski Cellar Snowboard, 

Canadian Mountain Holidays and Resorts of the Canadian 

Rockies, the event was hosted by Calgary media personality 

Nirmala Naidoo.

 Organizers donated the nominal admission fee to the 

Canadian Avalanche Foundation.  CAF Board member 

Samantha Stuart accepted a cheque for $1000 from Jean Hunt 

of Ski Cellar Snowboard. The Canadian Avalanche Foundation 

extends its thanks to Ski Cellar Snowboard, Canadian 

Mountain Holidays, Resorts of the Canadian Rockies and the 

over 200 women in attendance for their generous support.  

Women in Winter 
Supports the 
Canadian Avalanche 
Foundation

director samantha stuart accepts a cheque on behalf of the caf // bretton dyte
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robin siggers
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Schedule  
of Upcoming Events

western snow conference

April 15 – 18, 2013

Jackson Hole, WY

The theme for the 81st annual 

conference is: “Wild Weather in the  

Wild West”

For more information: 
westernsnowconference.org/2013.html

canada west ski areas 

association 2013 spring 

conference 

May 6 – 9, 2013

Delta Grand Okanagan Hotel, Kelowna, BC

For more information:  
cwsaa.org/calendar3.html 

caa & cac spring conference 

and annual general meetings

May 6 – 10, 2013

Ramada Inn & Suites, Penticton, BC

May 6: ITP

May 7: Annual General Meeting

May 8: Continuing Professional 

Development Seminar

May 9-10: Case Studies and Reseach

For more information: avalanche.ca

helicat canada annual 

general meeting

May 10, 2013

Ramada Inn & Suites, Penticton, BC 

For more information:  
helicatcanada.com

international snow science 

workshop 2013

October 7 – 11, 2013

Grenoble, France

The ISSW promotes exchanges between 

practitioners, mountain professionals 

and researchers in the field of snow and 

avalanches. 

For more information: issw2013.com

wilderness risk management 

conference

September 30 – October 2, 2013

Grand Teton National Park, Wyoming

An outstanding educational experience 

to help you mitigate the risks inherent 

in exploring, working, teaching and 

recreating in wild places.

For more information: nols.edu/wrmc

Fernie Bursary 
mild, medium and aged 

cheddar congratulate 

two fresh curds.

   Fernie ski patrollers Melissa 

Makepeace and Megan Kelly with 

CAC Field Technician Gord Ohm 

congratulate Dylan Siggers and 

Caleb Brown who achieved their 

CAA Avalanche Operations Level 1 

this season at Boulder Hut.

   The Fernie Avalanche Safety 

Bursary awarded $500 to each. Fernie 

born and raised, Caleb and Dylan are 

free ski competitors with numerous 

other talents and achievements. 

Congratulations guys! Well done.

melissa makepeace, megan kelly, dylan siggers, 

gord ohm and caleb brown // r. siggers
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hot routes

Kyrgyzstan
Article and photos by Leah Evans

When I got a call 
in early December 
2011 from filmmaker 
Anthony Bonello asking 
me if I would like to 
go on a ski trip to 
Kyrgyzstan, I sheepishly 
asked if I could call him 
back because I had no 
idea where this ‘Stan’ 
was located in the world.

approaching first part of balfour col



after 17 days in Kyrgyzstan I can proudly say that this place is like no 

other location I’ve visited. The social landscape is comprised of people 

who look Mongolian, Chinese, Turkish and Russian all sharply dressed 

in fur and leather and adorned with gold teeth. The language is a mix of 

Kyrgyz and Russian, which creates a problem when ordering food. You 

usually default to charades and a bowl of borscht appears minutes later.

  Unlike other ski trips, I valued our time in the cities as much as in the 

mountains. Because Kyrgyzstan only gained independence just over 20 

years ago from the Soviet Union, the people are still trying to reconfigure 

national identity. There is no sign of “Americanization” with popular 

restaurant chains or clothing brands; however, there is a presence of 

“Russianization”.

  Our time in the Tien Shan Mountains with 40 Tribes Backcountry 

Adventure (40tribesbackcountry.com) was equally as educational as 

we dealt with a continental snowpack (much like the Rocky Mountains 

in Canada). With rocks underneath and powder sprinkled on top, you 

had to be light on your feet and ensure you planned your escape zones 

on absolutely all terrain on any degree of slope. The challenge of the 

snowpack was meet by North Face athletes Izzy Lynch, Mike Hopkins 

and legendary guide Ptor Spricenieks.

 Director Ryan Kopal, aligned himself with amazing local Krygyz 

people to bring his vision of a yurt-based ski touring operation to life. 

From our driver Schumacher to the yurt boys Kaste and Onnibeck, he 

has created sustainable eco tourism in the region.

 

avalanche conditions:

The avalanche conditions in the Tien Shan range were marginal to say 

the least. Having not grown up in a continental snowpack, this trip was 

a huge learning curve for me, and really taught me how to stay safe in 

avalanche terrain. It was really interesting to gain knowledge of a new 

snowpack. The first day spooked me out the most as I climbed on top of 

a very benign flat slope and was met with cracking and whumpfing, two 

red flags for me when in the backcountry. As we checked out the terrain 

further, we realized it was an upside-down snowpack. With every turn, 

you were not sure if you would sink to the bottom or float effortlessly on 

top. As the days progressed and the sun appeared, we ventured further 

up into the alpine only to find slopes that had been splattered with 

avalanches.

 We had many group discussions about route selection and if was even 

safe to take the risk to film/shoot certain lines. Our guide Ptor Speckniks 

was a great voice of reason; having skied so many infamous lines in his 

life, he was able to tell us the real repercussions of skiing certain lines. 

Ptor really helped me learn to ski fast, avoid rocks where facets may 

hibernate, and to not have one escape route but rather two or more.

highlights

Filmer Nicholas Techirob broke his ski on the very first day of the 

trip but was able to mend the problem with a door handle and some 

screws—field improvisation at its best.

 We stayed in a yurt, and sharing that space with new and old friends 

created a sense of community. We played yahtzee (later renamed 

yurtzee) every night while snacking on dried fruit and sipping on tea. 

Another incredible highlight was teaching the daughters of the host 

family with whom we stayed the first evening to ski outside in the 

parking lot. 
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Avalanche History: Passenger 
Train Collides with Avalanche 
Debris in the Fraser Canyon: 
January 15, 1909
 

John G. Woods, Wildvoices Consulting, Revelstoke on behalf of The Land of Thundering Snow Virtual 
Exhibit Project

shortly past mid-day on January 15, 1909, a canadian pacific railway 

passenger train snaked south along the precipitous western bank 

of the fraser river north of yale, british columbia. working in 

tandem, steam locomotives nos. 496 and 841 pulled mail, express, 

and passenger cars through heavy snowdrifts and into the into the 

teeth of a blinding snowstorm.

with little or no warning, the train 

ran into a snowslide already down on the 

tracks. Derailed, the head-end locomotives 

plunged towards the river, wrenching part 

of the train from the rails and dragging 

several cars downslope. In what must 

have been a cacophony of tearing metal 

and scraping rocks, engines and cars were 

sprawled across the steep river banks, some 

in, and some out of the water. Anchored by 

a heavy dining car mid-train, the following 

cars stayed upright on the track.

 Quick thinking and action saved the lives 

of the three onboard mail clerks. Tossed in a 

jumble of mail-bags, they could hear water 

flooding their overturned car. Clad only in 

undershirts and overalls, they forced open 

the car door and escaped the rising waters. 

Miraculously, the firemen on the lead 

locomotives escaped serious injury; sadly, 

the engineers who worked beside them 

were killed. 

 News of the tragedy spread slowly 

because snowslides had torn up the track-

side telegraph wires. But when word did 

get out, the grim tally included the two 

engineers, Hugh Carscadden and James 

Foster, along with more than 30 injured 

passengers and crew. As a sobering post-

script, in the aftermath of the first accident, 

two passengers decided to inspect the 

disaster scene on foot and were buried 

by a second avalanche. They survived but 

needed to be dug out. 

 While less well-known for avalanches 

than the CPR’s mountain subdivision 

between Field and Revelstoke, or the 

Clanwilliam to Craigellachie area west 

of Revelstoke, the Fraser River route 

from North Bend to Hope has a long and 

continuing history of snowslide problems.

 In modern terms, the passenger train 

disaster of 1909 happened at about Mile 

19.3 in the Cascade subdivision of the 

Pacific Region—within slide path #8 

between mile 19.0 and 21.0 (Latitude 

49.6392 Longitude -121.4069). If you are 

travelling this area on the Trans-Canada 

Highway, as you pass through Sailor Bar 

Tunnel, the avalanche path is above you 

and the railway still runs in the open air 

beside the river.

 Today, all maintenance railway crews 

working in avalanche hazard areas wear 

transceivers and are equipped and trained 

for avalanche rescue. Under the constant 

surveillance of an avalanche professional 

during the slide season, train and work-
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crew activities in this slidepath are governed by work 

practices applicable to the daily hazard rating and whether 

the personnel are within or outside of a “track unit” (e.g., a 

train or plough). If the hazard rating is Low, then there are no 

work restrictions; if the rating is High or Extreme, no travel 

or work is allowed. When the hazard is either Moderate 

or Considerable, then only carefully defined activities are 

permissible. Given the conditions on January 15, 1909, it is 

unlikely that any trains would have been permitted across 

Slide #8 under today’s standards.

 While we tend to think of avalanche accidents as situations 

where moving snow causes the damage, this incident 

illustrates that collisions with slide debris, given the right 

circumstances, also can be both destructive and deadly. In 

fact, railroaders have many stories to tell of times their trains 

struck snowslides and embedded objects such as rocks and 

trees down on the track. Sometimes the train would break 

through the debris, but other times the engine might get 

stuck or derail. Archives contain a number of photographs 

of locomotives literally plastered by snow after they bullied 

their way through a downed avalanche. 

 Recognizing the real and potential hazard of driving 

onto avalanche deposits, the Canadian Avalanche Centre 

has recently added a “collision with avalanche debris” 

category to the online incident file (Pascal Haegeli, personal 

communications 2013 January; see avalanche.ca/cac/library/

incident-report-database/view ). 

 As more and more avalanche histories are added to the 

CAC database, new perspectives on both the character 

of snowslides and wide-scale storm events emerge. For 

example, recent database additions show that there were 

clean-up operation of a cpr passenger train after a collision with slide debris along the 

fraser river, january 15,1909 // courtesy of the kamloops museum & archives photo #1193a

actually two fatal collisions with snowslide debris along the 

railway that day in 1909. The second incident took place 

about 256 track-miles (412 km) to the east when a CPR 

work train ran into a downed snowslide in Eagle Pass along 

the shores of Three Valley Lake (Longitude 50.934 Latitude 

118.455). Engineer W. Coughlin and fireman G A. Hawkins 

died when their engine deflected into the lake.
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Avalanche Accounts 
The Finger of God
 

Bruce Kirkby

if you spend time in the backcountry, you have likely seen the recent 

new york times feature "snow fall" with its detailed analysis of the 

february 2012 tunnel creek avalanche. that story, which went viral 

in part due to its groundbreaking integration of multimedia, and 

an earlier outside piece on the same event (tunnel vision) are both 

well worth reading for their revealing look at decision making and 

group dynamics in high risk situations.

i stumbled across the article on 

Christmas Eve, quickly drawn into the 

compelling events. But as the story unfolded, 

I found myself more and more shaken by the 

eerie similarities between the Tunnel Creek 

incident and my own ‘near-miss’ in avalanche 

terrain west of Kimberley just a few years 

earlier.

 The lead up to both was identical: heavy 

snowfall, experienced skiers, and most 

critically, concerns that went unvoiced. 

Although our group was smaller (just 

four of us), the physical terrain and skier 

placement across the slope bore an uncanny 

resemblance. Two members of our party 

remained high on the ridge. One skier had 

descended partway, and was waiting in a 

clump of trees. I skied next. If you have read 

"Snow Fall", I was Jim Jack. I was the skier who 

triggered a slide that ripped across the entire 

slope, funneling into a steep, rocky gully and 

running all the way to valley bottom.

 And that is where the similarities end. 

Jim Jack died, probably within seconds. The 

friends that dug him from the debris pile 

discovered a pummeled body, folded in 

half backwards with feet above the head. 

Cause of death was officially listed as brain 

trauma, but the medical examiner also noted 

partially torn aorta, broken neck, broken 

vertebrae, broken sternum, broken ribs, and 

internal blunt force injury. Two of Jim Jack’s 

companions also perished that day.

 We all skied away. And to to be fair, our 

survival was nothing more than fluke. Tunnel 

Creek highlighted the conclusion of the story 

that we, and our loved ones, narrowly avoided: 

the sense of utter helplessness amid powerful 

moving snow, the disbelief and then despair 

in the silence afterwards, the frantic 911 

calls, the rescue, the survivors, and the lives 

changed forever.

 Perhaps because I felt embarrassed, or 

perhaps because in no way did I want to 

appear to be assigning blame, I let our 

incident slip by quietly and unnoticed at 

the time. After reading "Snow Fall", I now 

feel compelled to share it, in the hope that 

its lessons might help other backcountry 

enthusiasts.

 It started, as all adventures do, with the 

simple, wholesome desire to have some fun.

My good buddy  and expedition partner of 

fifteen years suggested we go ski touring. 

Despite the fact we live in the same small 

town, busy schedules had prevented us from 

getting outside together for over a year. To 

remedy the situation, we picked a day, and 

marked it in our calendars weeks in advance.

 Then, the night before our planned 

departure, a heavy winter storm blew in. 

By dinnertime, snow was piling up at over 

an inch an hour, and for the first time, I 

began wondering about our plans. Had 

the commitment been with anyone else, I 

would have suggested spending the next 

day at our local ski hill instead of traveling 

in the backcountry. But there was human 

history to consider. For years, I’d been the 

conservative one in our partnership; the one 

‘Which 
way?’ 

shouted my 
friend, in the 

lead. ‘Go 
right’ came 
the answer 

from behind. 
“Better turns.” 
I knew it was 

the wrong 
call, but said 

nothing.

Tell us your sTory

If you have been 

involved in an avalanche 

and want to share your 

story, email us at: 

stories@avalanche.ca
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who suggesting bailing when things didn’t look or feel right. 

It had become such a bone of contention that my friend and I 

began doing less together. This outing was supposed to be a step 

towards healing that rift. And I knew he’d still be gung-ho. I set 

my alarm for 05:30.

 By dawn, a foot of new snow lay on the ground outside my 

house. There would be more in the high peaks. But neither 

my friend, nor the two experienced skiers he’d invited to join 

us, seemed concerned. Lacking the heart for confrontation, I 

decided, I’d bite my tongue, and bite it all day long if necessary. 

For once, I’d go with the flow. That mistake nearly killed me.

 The road into the mountains—one we knew well—was 

obliterated beneath a blanket of featureless snow. Just minutes 

outside town, my friend missed a curve and drove full speed 

down a farmer’s lane, soft powder billowing over the hood as 

we drifted to a stop. Even as it happened, I knew it was another 

warning. We should have turned back. But we didn’t.

 After parking the cars, an hour-long snowmobile ride along 

abandoned logging roads brought us to the foot of the basin 

where we planned to ski. Heavy clouds and mist meant we 

could see nothing. I’d visited the valley before in the summer, 

but never winter. Now I would have to rely on others for their 

understanding and judgement of the terrain both above and 

below us.

 Even as we attached skins to our skis and tested beacons, the 

ominous sound of natural avalanches filtered through the forest. 

Somewhere, in the cliffs far above, snow was coming down on its 

own. First one. Then two. Then three. Surely we weren’t going to 

ski now? “Not a problem,” someone explained. “We can stick to 

safe trees.”

 Skinning upwards, the trail we cut felt protected, weaving 

thought stands of old growth draped in old man’s beard. An 

hour later, as we reached a high ridge, the trees were thinning. 

In the mist to our left appeared silhouettes of thicker forest. To 

our right, blowing snow and cloud obliterated what looked like 

an open slope. "Which way?" shouted my friend, in the lead. ‘Go 

right’ came the answer from behind. “Better turns.” I knew it was 

the wrong call, but said nothing.

 We had a quick snack, shared a few sips from a thermos of 

tea, took off skins, made a plan, and then dropped in. Skiing one 

at a time, we regrouped after just ten turns in a small clump of 

wind-blown alpine larch. Then the first skier set out again. Soon 

his faint call wafted up through the mist "Safe!" I went next.

 Six turns in I dragged a hip in the powder to slough speed, 

and I suspect that is what broke the hillside free. Suddenly, 

everything in front of me was moving. As far as I could see, the 

slope was breaking into blocks the size of washers and drivers, 

tumbling away as puffs of snow rose like smoke. Without even 

thinking, completely instinctively, I turned away from the chaos. 

But ahead of me, in this new direction, everything was moving 

too. Not knowing what to do, I put on the brakes.

Far above, I heard my friend scream, “AVALANCHE!” There was 

an urgency in his voice I’d never heard before in fifteen years 

of friendship. My skis ground to a stop. I wasn’t moving? The 

hillside was silent. From below, a muffled cry: “I’m OK.”

 It took a moment to piece together what had happened. A 

massive fracture had ripped across the slope above: 160cm deep 

and roughly 100m wide. Miraculously, a single vertical finger of 

snow—smack in the middle of the avalanche path—had not slid. 

"somewhere, in the cliffs far above, snow was coming down on its own. first one. then two. then three. surely we 

weren’t going to ski now? 'not a problem,' someone explained. 'we can stick to safe trees.'" // wren mcelroy
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And that finger extended all the way down from the crown to 

the point where I now stood. I’ll never know whether it was the 

hand of God, or micro variations in the terrain, but I was perched 

atop the only safe island in a swath of total destruction. Had I 

been skiing just a few metres to either side, I’d have been swept 

away.

 But what of the skier below? Leaping off the ‘snow finger’, my 

skis landed on a rock hard snow surface (which the avalanche 

slid upon). Side-slipping as fast as I could, I followed the yells 

until I spotted him, jammed between two pine trees, buried up 

to his neck.

 “I always stop on the uphill side of trees,” he smiled, still 

unshaken. It was a decision that probably saved him. By the time 

I’d dug him out, the other two had joined us.

 The slide I triggered ran over 800m to the valley bottom. We 

followed its path though the old growth stands where we’d 

skinned earlier. Far overhead, beyond the reach of our extended 

poles, was a “high-tide” mark of refuse (branches, twigs, ice) 

showing the depth of snow that ran through these stands. Below, 

the slide funneled into a rocky gully, tumbling downwards and 

eventually spewing across flats below.

 The burning question is how could I have been such a fool?  

Why did I remain silent in the face of so many alarms and 

obvious warnings? I am an extremely conservative decision 

maker, with many avalanche courses under my belt and twenty 

plus years experience traveling in the backcountry. The fault for 

silence is all mine; my companions bear no blame.

 In hindsight, of course, the events appear ridiculous, almost 

unfathomable. But human dynamics, personal histories, 

the perception of pecking-orders, the unspoken hierarchy of 

experience, the desire not to disappoint others, even those we 

barely know—these are powerful forces. Anyone who spends 

time in the backcountry will recognize these influences, and I 

suspect will have wrestled with them at some point.

 In the days and weeks following the “near miss,” as I tried to 

make sense of the events, and understand how to avoid similar 

situations in the future, three themes emerged. They by no 

means encapsulate all the human factors that can influence 

backcountry decision-making, but I think they are a good 

starting place. I made an oath to myself to follow these as best I 

possibly could. They are unquestionably what I’ll impress on my 

boys if they decide to explore the backcountry in the future. And 

I share them now in the hope they might benefit you, or the ones 

you love:

 Always speak up. If you have reservations about snow 

conditions or route decisions, speak without reservation. Speak 

even if you don’t know why you are worried. Speak if it is just 

a feeling in your gut. Ignore any concerns you might harbour 

about the judgments of others. Speak up because it is the only 

way you will learn. Speak up because you care about the lives 

Originally printed at  
http://blog.mec.ca/2013/01/23/the-finger-of-god/  
on January 23, 2013.
This avalanche occurred on a ridge east of White Boar Lake 
about halfway up Meachen Creek in the St. Mary's River 
drainage, west of Kimberley.

of the people you are with. This sounds easy, but anyone who 

has spent time out there knows it can be challenging at times. 

At least ten of the extremely experienced skiers standing atop 

Tunnel Creek harboured concerns. Not one said a word, thinking 

someone else would chime in if it were necessary. Don’t wait for 

others. Speak up.

 Do not defer to experience and local knowledge, especially 

when it is pushing you towards a decision that feels 

uncomfortable. Your opinion and judgment matter as well. 

Experience and local knowledge can be powerful forces in 

groups; but they are not always right. Other factors may be 

at play—including overconfidence, overfamiliarity, and even 

the false sense of security that comes from surviving previous 

bad decisions. Trust your inner voice. Conversely, if you ever 

find experience and local knowledge suggesting you be more 

conservative with your decision-making, listen up.

 Finally, and perhaps most importantly gravitate towards 
partners who are more cautious than you. Not because 

someone is “right”, and someone else is “wrong”—risk 

assessment and acceptance is highly personal. But, in my 

opinion, it is far better to find yourself mildly disappointed at the 

end of the day (when your group did not accomplish everything 

you’d hoped) than to find yourself dragged into situations you 

don’t like. The best thing I ever did was align myself with a 

handful of skiers who are just as happy to spend a day poking 

through valley bottom forests as they are to summit a big peak. 

Any turns we happen to get are an added bonus to the main joy 

of simply exploring the outdoors.

 Staying safe in avalanche terrain has always been an odd mix 

of science and Zen, of collecting facts while simultaneously 

listening to instinct. It is a game of constant observation in the 

search for ultimately unattainable answers. No one can tell you, 

with absolute certainty, whether a given slope on a given day is 

safe or not. You might ski a run where nothing releases, but still 

have made a mistake. If you walk away from a slope, you’ll never 

know if you were being wise, or unduly conservative. So instead, 

the best we can do is stack the odds heavily in our favour.

 A solid understanding of snow science, weather patterns, pack 

history and avalanche dynamics is the starting point. Carrying 

all the requisite safety gear, and knowing how to use it, tips the 

balance further in your favour. After all that, don’t make the 

mistake I did and allow the unspoken, universal human issues 

we all wrestle with to pull even one chip from your stack. 
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Medical 
Management of the 
Avalanche Victim

an evidence-based guideline from the 

international commission for mountain 

emergency medicine (icar medcom)

Jeff Boyda,b, Hermann Bruggerb,c, Fidel Elsensohnb, Peter Paalb,d

aDepartment of Emergency Medicine, Mineral Springs Hospital, Banff, AB, 
Canada; International Federation of Mountain Guides
bInternational Commission for Mountain Emergency Medicine ICAR 
MEDCOM
cInstitute of Mountain Emergency Medicine, EURAC Research, 
Drususallee 1, I-39100 Bozen/Bolzano, Italy 
dDepartment of Anaesthesiology and Critical Care Medicine, Innsbruck 
Medical University, Anichstrasse 35, A-6020 Innsbruck, Austria

background

Medical management recommendations (Brugger et al., 

2004; Brugger and ICAR1, 2006) have been previously based 

on concepts extrapolated from the avalanche survival curve 

derived from biostatistical analysis (Falk et al., 1994). A recent 

study comparing Canadian to Swiss survival produced similar 

sigmoidal-shaped curves (Fig. 1)(Haegeli et al. 2011).

 The initial “survival phase” was shorter in western Canada 

due to greater mortality from trauma. Thereafter, survival 

plummeted in both series during the asphyxia phase, ending 

at 35 minutes burial, with mortality greater in Canada due to 

denser snow.

 Deducing that victims unable to breathe had succumbed 

to asphyxia at the end of this 35 minutes, while those with 

a patent airway and an air space could survive longer until 

death from hypothermia at 90 minutes, the International 

Commission for Mountain Emergency Medicine (ICAR 

MEDCOM) published resuscitation recommendations and a 

management algorithm (Brugger et al., 2001).

 However, this analysis did not consider actual clinical 

experience. The first systematic review of clinical evidence for 

these recommendations confirmed that duration of burial, 

airway patency, core temperature and serum potassium levels 

were reliable predictors of survival (Boyd et al., 2010) and, 

after expert review by the International Liaison Committee for 

Resuscitation (ILCOR), were included in the 2010 BLS and ALS2 

Resuscitation Guidelines for North America and Europe (Soar 

et al., 2010; Vanden Hoek et al., 2010).

 Although current adoption of these recommendations 

approximates 75%, there are substantial failures, notably in 

initiation or withholding of CPR and triage to extracorporeal 

airway patency. in burials longer than 35 minutes, the patency of a victim's airway becomes a critical observation. if the airway 

is patent the victim may survive, even if they are in cardiac arrest due to hypothermia. // hermann brugger archives

1International Commission for Alpine Rescue 
2BLS = Basic Life Support; ALS = Advanced Life Support. 

For further explanation or information, contact  
Dr. Jeff Boyd at jbcaa@telus.net
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circulation rewarming (heart-lung bypass) (ECR) (Brugger, 

2011). Additionally, recent research in avalanche trauma 

(Hohlrieder et al., 2007; Boyd et al., 2009), survival analysis 

(Haegeli et al., 2011) and hypothermia management (Brown et 

al., 2012) has shifted emphasis.

methods

A structured clinical-literature review of the components of 

the 2001 algorithm was performed using an ILCOR worksheet 

format after establishing subject matter, objectives and 

inclusion/exclusion criteria a priori at a TOPIC meeting of the 

ICAR MEDCOM. This format examined each of 27 components 

using individual PICO (population, intervention, comparator, 

outcome) questions as well as 10 general questions. Findings 

were presented by the working group to a SCIENCE meeting 

of the ICAR MEDCOM for expert debate, and consensus 

recommendations were developed at a MANUSCRIPT meeting 

in October 2011.

results

Keyword- and hand-searching found 3,530 publication 

citations in the peer-reviewed clinical literature of which 96 

articles were scrutinized in detail for content, study design and 

methodological quality. Thirty-seven recommendations were 

developed, classified for benefit and a simplified algorithm 

was developed. These recommendations and an algorithm 

(Fig. 2) for ALS personnel have been published (Brugger et al., 

2012). Below is an abridged text oriented to both BLS and ALS 

rescuers.

general recommendations

Safety and welfare
The safety and welfare of rescuers and all others remain 

paramount.

Companion and organized rescue
Prompt extrication with initiation of BLS resuscitation 

remains the priority for companions. Organized rescue is best 

mobilized early, ideally by helicopter, with rescue-trained 

emergency physicians or paramedics equipped with critical 

medical and safety kit, plus dogs with handlers. 

Airway patency and air pocket
Rescuers are to dig from the side and, in burials longer than 35 

minutes, note whether the airway is patent +/- an air pocket 

present.

General measures
To mitigate against the common rescue collapse from cardiac 

arrhythmias, hypothermic victims are best managed gently, 

with minimal truncal and limb movements, without rough 

motion or inappropriate chest compressions, and kept in a 

horizontal position. 

 Dry insulation includes insulation from the snow surface 

as well as from continued conductive, convective and radiant 

heat loss. Assemblies include blankets, padded rescue bags 

and outer windproof and waterproof reflective foils. Wet 

clothing may be replaced with dry layers if efficient although 

adding thick insulation over wet clothing is equally effective 

and usually more practical (Henriksson et al., 2012).

 Field rewarming is principally prevention of further heat 

loss plus chemical heat packs, although more sophisticated 

rewarming with specific equipment may be indicated if 

evacuation is prolonged. Heated humidified inspiratory air or 

oxygen requires field-usable equipment and does not greatly 

reduce heat loss but may be indicated in prolonged transports.

 Oxygen is indicated for any degree of asphyxia and will 

reduce the risk of arrhythmias in hypothermia (Danzl, 2012). 

Pulse oximetry may be unreliable with cold extremities 

and device malfunction from the cold, bright light and high 

altitude (Luks and Swenson, 2011).

Monitoring
Victims of significant involvement are best monitored 

throughout evacuation and ideally from the moment they are 

exposed. This includes electrocardiographic (ECG) monitoring 

with an AED or monitor-defibrillator. Core temperature is 

most reliably measured in the lower oesophagus in victims 

that have an endotracheal tube (tube in the trachea) in 

place. A medical thermistor probe is preferable although 

inexpensive probes from indoor/outdoor thermometers can be 

sufficiently accurate (Pasquier et al., 2012). Epitympanic (ear 

drum temperature) probes are accurate if used appropriately 

(Walpoth et al., 1994). Rectal temperatures provide a 

reasonable initial temperature (Danzl, 2012) although 

require undressing the victim and lag during rewarming. 

Other temperatures are likely unreliable. Clinical staging is 

unreliable if asphyxia or trauma impairs mentation.

Airway management and ventilation
An unresponsive victim without an advanced airway is best 

transported in the recovery position with the cervical spine 

stabilized as well as possible. Airway interventions have low 

risk of inducing arrhythmias and include oropharyngeal 

airways as well as advanced airways such as endotracheal 

intubation or supraglottic airways (such as the laryngeal tube). 

Advanced airways protect against aspiration of vomitus and 

allow better victim access and spinal stabilization with the 

victim supine.

 Ventilation is indicated when breathing is inadequate and 

always with chest compressions in CPR.
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Trauma management
Pneumothorax is managed with needle thoracostomy (large-

bore needle through the chest wall) or open thoracostomy (hole 

through the chest wall), ideally in a victim that is ventilated with 

an advanced airway.

 Severe limb bleeding is managed with tourniquets.

 Other trauma modalities additionally include splinting, wound 

care, analgesia and antibiotics for open fractures. 

 Trauma victims are best transported to the medical centre 

that is most appropriate for their injuries, directly to a dedicated 

trauma centre3 if severe.

management scenarios

Alert victim
These are normothermic or mildly hypothermic. After 

assessment add insulation with or without changing wet 

clothing and allow active movement that will likely be sufficient 

to rewarm them. They may ingest warm clear sugar-containing 

fluids that are not alcoholic or strongly caffeinated so long as 

they are not likely to require sedation or anaesthesia in less than 

two hours and not significantly injured. Oral fluids will maintain 

hydration, especially if evacuation is delayed or prolonged.

 If the involvement was clearly not life-threatening, then a 

decision may be made for them to remain in the field. However, 

if the involvement was potentially life-threatening they are best 

evacuated to the nearest emergency department for advanced 

assessment and observation as delayed complications may 

occur. 

Poorly responsive victim with vital signs
These are asphyxiated +/- moderately or severely hypothermic. 

They are to be closely monitored, ideally with ECG monitoring 

as early as possible due to the risk of rescue collapse and 

arrhythmia. Core temperature will be very useful especially 

for disposition decisions. All general measures and other 

management modalities become critical.

 Transport to the nearest hospital for advanced assessment, 

intervention and observation is indicated. If significantly 

asphyxiated, this would best be a hospital with an ICU. Seriously 

injured victims are best transported directly to a trauma centre. 

Hypothermic victims need rewarming with modalities such 

as the forced-air rewarmers most commonly used in surgical 

programs. However, if there is evidence of cardiac instability, 

such as ventricular arrhythmias on the ECG, or if the core 

temperature is <28°C (less than 28°C) direct transport to a 

centre4 with advanced extracorporeal rewarming (ECR), such as 

cardiopulmonary bypass, is preferable due to the risk of cardiac 

arrest during rewarming.

Victim with no vital signs with burial duration less than 35 
minutes
These are asphyxiated and only mildly hypothermic. If lethal 

trauma is found, such as unsurvivable decapitation or truncal 

transection, resuscitation is withheld. Otherwise, prompt 

exposure and extrication with BLS including ventilations, with 

AED/ECG monitoring and defibrillation if indicated/prompted, 

+/- ALS are started expediently. 

 If clinical improvement results from resuscitation or any 

cardiac rhythm is seen on ECG or an AED prompts defibrillation, 

then resuscitation should continue to the nearest hospital, 

ideally with an ICU. If no improvement is found after 20 minutes 

of resuscitation and only asystole (flat line) has been seen on 

ECG or an AED does not prompt defibrillation then resuscitation 

may be terminated in the field (Soar et al., 2010; Vanden Hoek et 

al., 2010; Paal et al., 2012).

 
Victim with no vital signs with burial duration more than 35 
minutes
These have suffered cardiopulmonary arrest from prolonged 

asphyxia or hypothermia. If lethal trauma is found or the whole 

body is frozen, resuscitation is withheld.

 If they have an obstructed airway they have arrested from 

prolonged asphyxia, which after 35 minutes has a very poor 

prognosis, and resuscitation may be withheld (Soar et al., 2010; 

Vanden Hoek et al., 2010).

 If the airway is patent they may have arrested from prolonged 

asphyxia with the resultant poor prognosis; but alternatively 

they may have been able to breathe and the arrest may have 

been from significant hypothermia and the victim may therefore 

be salvageable. Therefore, if the core temperature is found >32°C 

they are principally asphyxiated and a resuscitation attempt 

may be initiated but terminated if no improvement is noted 

after 20 minutes and only asystole is seen on the ECG or an AED 

does not prompt defibrillation. But, if the core temperature is 

<32°C then arrest may be from hypothermia and resuscitation 

is continued and the victim is transported preferably to a centre 

with ECR5. If the duration is not known and understanding that 

a core temperature of <32°C can only occur after at least 35 

minutes of cooling, a core temperature of <32°C may therefore 

be a surrogate for burial longer than 35 minutes (Boyd et al., 

2010; Vanden Hoek et al., 2010).

victims with no vital signs that are buried longer than 35 minutes but that 

have a patent airway are likely to have suffered a cardiac arrest from severe 

hypothermia and are best transported to extracorporeal rewarming with 

heart-lung bypass. // innsbruck medical university archives

3For example - Vancouver General Hospital, Royal Inland Hospital in Kamloops, Kelowna General Hospital or Foothills Medical Centre in Calgary.
4,5For example - Vancouver General Hospital, Foothills Medical Centre in Calgary or University Hospital in Edmonton. Near future - Kelowna General Hospital
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 CPR is not modified for hypothermic arrest victims although a 

longer check of 60 seconds for vital signs is indicated as pulses 

may be indistinct. Persistent breathing or movement should 

prompt “watchful waiting” but if no signs of life are found then 

CPR is best started and continued. Defibrillation is performed 

if prompted by AED or indicated by ECG although repetitive 

defibrillation (over three attempts) may not be successful due 

to the cold heart being very irritable. ALS medications have 

only been shown effective in animal studies so judicial use 

is appropriate (Brown et al., 2012). No intervention is to delay 

transport of hypothermic arrest victims. Note is made that 

successful rewarming has resulted in good survivals after 

prolonged CPR of up to six and a half hours (Brown et al., 2012).

 If the duration of burial or the status of the airway is unknown 

or a prolonged transport to ECR is being considered, then a 

serum potassium level (K+) at an emergency department, best in 

the direction of the ECR centre, may assist. If the K+ is <8mmol/L 

then survival is possible vs. >12mmol/L which is not survivable 

(Boyd et al., 2010; Soar et al., 2010; Vanden Hoek et al., 2010; 

Brown et al., 2012). A K+ between 8 and 12mmol/L may assist in 

a decision made with consideration of all factors.

triage

Where multiple victims exceed available resources then triaging 

becomes necessary, especially when other victims remain 

buried. Victims without vital signs, especially if in asystole, are 

far less likely to survive and place high demands on resources. 

Victims exhibiting major trauma that appears likely lethal are 

not likely to survive. Extremely hypothermic victims, especially 

if their core temperature is the same as ambient temperature 

and is less than 10°C, are unlikely to survive. A triage algorithm 

for avalanche incidents that incorporates avalanche and triage 

concepts has been published (Bogle et al., 2010).

conclusion

 Important field recommendations range from simple 

evidence-based victim-handling measures to integrating 

critical factors in crucial decisions that include prehospital 

termination of resuscitation. Advanced airway use as well 

as AED and core temperature monitoring are more relevant 

with improved training of avalanche professionals. Trauma 

management includes the use of tourniquets as well as 

decompression of pneumothorax. Triage of multiple victims 

fig. 1: overall survival curves for people completely buried in avalanches 

in canada (n = 301) and switzerland (n = 946) from oct. 1, 1980, to sept. 30, 

2005, by duration of burial (dumbgen comparison: p = 0.001). the dotted line 

represents the canadian survival curve including only asphyxia-related 

deaths (n = 255). extracted from haegeli et al., 2011.
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Algorithm for prehospital and hospital 

management. In all cases: gentle extrication 

and spinal precautions. Where appropriate: core 

temperature + ECG monitoring, oxygen, insulation, 

heat packs on trunk; 0.9% NaCl and/or 5% glucose 

only if an intravenous or intraosseous line can 

be established within a few minutes; prehospital 

trauma care as indicated.

º Clinicians may consider withholding resuscitation 

at the scene if it is associated with increased risk to 

the rescue team and for obviously lethal injuries or 

where the body is completely frozen.

1 If duration of burial is unknown core temperature 

may be a substitute.

2 Initiate standard BLS and ALS including CPR with 

ventilations and chest compressions as indicated. 

Resuscitation may be terminated if resuscitation 

is not successful after 20 minutes. Transport 

victims with signs of, or concern of, respiratory (e.g. 

pulmonary edema) or other-system injury to the 

medical center most appropriate for their condition.

3 Hospital capable of advanced external or core 

rewarming. Patients who present with cardiac 

instability (malignant ventricular arrhythmias, 

systolic blood pressure less than 90 mmHg) or a core 

temperature <28°C should be transported towards 

or to a centre with ECR rewarming . When VF is 

present, perform at least one defibrillation attempt.

* If direct transport to ECR rewarming is prolonged, 

a stop for a K+ level at the nearest ED enroute 

may assist decisions. If K+ exceeds 12 mmol/L, 

consider stopping resuscitation (after excluding 

crush injuries and consideration of the use of 

depolarizing paralytics); in an adult, levels between 

8 and 12 mmol/L may, in combination with other 

factors consistent with non-survival, assist in 

the decision to terminate resuscitation.; ECG = 

electrocardiography; NaCl = normal saline; BLS = 

Basic Life Support; ALS = Advanced Life Support; 

VF = ventricular fibrillation; ECR = extracorporeal 

rewarming; K+ = serum potassium; ED = Emergency 

Department.

fig. 2: avalanche management algorithm
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on-site, and those severely hypothermic to appropriate centres, 

is enabled using the integrated avalanche resuscitation 

algorithm. 

conflict of interest

None of the authors have any financial conflict of interest. All 

authors have published on mountain medicine.

references

Bogle, L.B., Boyd, J.J. and McLaughlin, K.A., 2010. Triaging 

multiple victims in an avalanche setting: the Avalanche 

Survival Optimizing Rescue Triage algorithmic approach. 

Wilderness Environ Med, 21(1): 28-34.

Boyd, J.J,, Brugger, H. and Shuster, M., 2010. Prognostic factors 

in avalanche resuscitation: a systematic review. Resuscitation, 

81(6): 645-652.

Boyd, J.J., Haegeli, P., Abu-Laban, R.B., Shuster, M. and Butt, J.C., 

2009. Patterns of death among avalanche fatalities: a 21-year 

review. CMAJ, 180(5): 507-512.

Brown, D.J., Brugger, H., Boyd, J.J and Paal, P., 2012. Accidental 

hypothermia. New England Journal of Medicine, 367(20): 1930-

1938.

Brugger, H., 2011. Avalanche accidents: ILCOR Guidelines 2010 

& ICAR MEDCOM algorithm. Proceedings ICAR General Assembly, 

Are, Sweden.

Brugger, H., Durrer, B., Adler-Kastner, L., Falk,. M. and Tschirky 

F., 2001. Field management of avalanche victims. Resuscitation, 

51(1): 7-15.

Brugger, H., Durrer, B. and Boyd, J.J., 2004. On Site Treatment of 

Avalanche Victims. Avalanche News, 71(Winter 2004-05): 30-33.

Brugger, H., Durrer, B., Elsensohn, F., Paal, P., Strapazzon, G., 

Winterberger, E., Zafren, K. and Boyd, J.J., 2012. Resuscitation 

of avalanche victims: Evidence-based guidelines of the 

international commission for mountain emergency medicine 

(ICAR MEDCOM): Intended for physicians and other advanced 

life support personnel. Resuscitation, 2012 Nov 2. pii: S0300-

9572(12)00876-3. doi: 10.1016/j.resuscitation.2012.10.020. [Epub 

ahead of print]

Brugger, H. and International Commission for Alpine Rescue, 

2006. Time is Life - medical training in avalanche rescue. IKAR-

CISA : Newport Music [distributor]

Danzl, D. F., 2012. Accidental Hypothermia. Wilderness medicine. 

Auerbach P. S.. Philadelphia, Mosby Elsevier: 116-142.

Falk, M., Brugger, H. and Adler-Kastner, L., 1994. Avalanche 

survival chances. Nature, 368(6466): 21.

Haegeli, P., Falk, M., Brugger, H., Etter HJ and Boyd J.J., 2011. 

Comparison of avalanche survival patterns in Canada and 

Switzerland. CMAJ, 183(7): 789-795.

Henriksson, O., Lundgren, P., Kuklane, K., Holmer, I., Naredi, P. 

and Bjornstig, U., 2012. Protection against Cold in Prehospital 

Care: Evaporative Heat Loss Reduction by Wet Clothing 

Removal or the Addition of a Vapor Barrier-A Thermal Manikin 

Study. Prehosp Disaster Med, 27(1): 53-58.

Hohlrieder, M., Brugger, H., Schubert, H.M., Pavlic, M., Ellerton, 

J. and Mair, P., 2007. Pattern and severity of injury in avalanche 

victims. High Alt Med Biol, 8(1): 56-61.

Luks, A. M. and Swenson, E.R., 2011. Pulse oximetry at high 

altitude. High Alt Med Biol, 12(2): 109-119.

Paal, P., Milani, M., Brown, D., Boyd, J.J. and Ellerton, J., 2012. 

Termination of Cardiopulmonary Resuscitation in Mountain 

Rescue. High Alt Med Biol, 13(3):200-8.

Pasquier, M., Rousson, V., Zen Ruffinen, G. and Hugli O., 2012. 

Homemade thermometry instruments in the field. Wilderness 

Environ Med, 23(1): 70-74.

Soar, J., Perkins, G. D., et al., 2010. European Resuscitation 

Council Guidelines for Resuscitation 2010 Section 8. Cardiac 

arrest in special circumstances: Electrolyte abnormalities, 

poisoning, drowning, accidental hypothermia, hyperthermia, 

asthma, anaphylaxis, cardiac surgery, trauma, pregnancy, 

electrocution. Resuscitation, 81(10): 1400-1433.

Vanden Hoek, T. L., Morrison, L. J., et al., 2010. Part 12: cardiac 

arrest in special situations: 2010 American Heart Association 

Guidelines for Cardiopulmonary Resuscitation and Emergency 

Cardiovascular Care. Circulation, 122(18 Suppl 3): S829-861.

Walpoth, B.H., Galdikas, J., Leupi, F., Muehlemann, W., 

Schlaepfer, P. and Althaus, U., 1994. Assessment of 

hypothermia with a new "tympanic" thermometer. J Clin Monit, 

10(2): 91-96.

        



research & education

although absolute numbers 

of terrain users and accidents can 

only be estimated, it is reasonable to 

assume that the case fatality rate of 

recreational activities in avalanche 

terrain has decreased considerably 

over the last 30 years. Despite all 

these efforts and the higher level 

of awareness, the pattern in the 

remaining accidents in many countries 

remains the same. The key to the 

reduction of future accidents might 

not be in increased investments 

within the traditional fields, which are 

already part of avalanche awareness 

and training in most countries, but 

rather a higher level of awareness on 

how to interpret the probabilities and 

potential consequences. This calls for 

a higher level of understanding on 

how low-probability/high consequence 

events can to be transformed to real 

life decision-making. Comparisons 

with activities including similar case 

fatality rates are not easy, as there 

are only few activities with so few 

regulations left as in mountain sport 

activities. Furthermore, different utility 

functions within user groups influence 

the risk behavior. Finally we suggest 

ways of dealing with risk perception in 

curricula for avalanche courses.

introduction

Avalanche accident prevention work 

has improved markedly the last 

few decades; many of the methods 

we have available today are quite 

sophisticated. These include both 

regional avalanche forecasts, as well 

as decision support systems for the 

local level like the “reduction method” 

(Munter, 2003), its many derivates 

and similar approaches. In addition, 

methods for consequence reduction 

like efficient rescue systems and 

personal protection equipment such as 

floatation devices have also developed 

significantly the last decades and 

they are in common use. Regarding 

preventive measures, it seems as if 

most of the low hanging fruit have 

been picked by now. Further significant 

developments in forecasting, snow 

stability test methods, consequence 

reduction measures, and so on will 

probably neither be easy nor come 

cheap.

 Still, quite a few winter trips with 

experienced winter mountain users 

end in fatal avalanche accidents (e.g. 

Atkins, 2000). One can ask why this 

is the case, especially when most of 

the accidents occur under conditions 

where the avalanche hazard is rather 

obvious according to the methods used 

and taught today (McCammon, 2004).

 Today most mountain users can 

assess the probability of avalanche 

release reasonably well and the 

potential consequences are often 

possible to guess by considering the 

terrain features and so on. The chances 

of being “fooled by randomness” 

regarding snowpack stability is always 

present of course (see Munter, 2001) 

and this is important to point out. But 

the inherent randomness does not 

explain the high number of accidents 

in obviously hazardous situations. If 

we regard the exposure to the potential 

hazard of avalanches as a conscious 

research & education

although avalanche training and the risk minimization 

strategies have greatly evolved and are being widely taught 

to recreational and professional users, too many serious 

accidents continue to happen within the educated user 

groups. whereas misinterpretation of the hazards as well 

as the complexity and uncertainty of hazard assessment 

are potential causes for such accidents, a faulty 

perception of the probabilities of accidents and their 

implications might be a more important factor, in particular 

with trained user groups. 
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choice, then today’s fatality rates among 

experienced winter mountain users are 

maybe something that actually reflects the 

risk levels considered acceptable by these 

people. Thus they may be just the result of 

a utility maximization among the winter 

mountain users—the personal benefit of 

being in the mountains is worth the cost in 

terms of a certain probability of dying in an 

avalanche.

 The underlying assumption is of course 

that people behave in a rational manner 

and that they weigh relevant information 

before making a decision. However, 

numerous psychological studies have 

shown that this is often not the case (not 

even in economics where the methods are 

well established). 

 In this paper we would like to focus on 

the winter mountain skiers that may take 

high risks without being aware of how real 

the potential of a negative outcome is. That 

is, people who would, given the right kind 

of information and framing, choose to be 

compliant to the recommendations of the 

available risk calculation methods. 

discussion

Benefit
In life, nothing is achieved without taking 

risk. A rational agent takes risks when 

the expected utility value is sufficient. 

All things being equal, the greater the 

benefit, the greater the tolerance for a risk. 

Although individual risk tolerance varies, 

society will sometimes determine what 

is acceptable in the form of legislation 

and regulations, but these commonly 

lack any quantification and are open to 

interpretation. It is sometimes argued 

that the present accident statistics reflect 

society’s risk acceptance, but often 

this cannot be said to be the case since 

considerable effort is done to reduce the 

number of accidents.

 Utility functions are of course also 

subjective and individual. Some really do 

want lives that are “intense and short.” 

But most probably do not. Research in 

psychometrics (Slovic, 2000) has shown 

that risk perception is more dependent on 

experience and emotions, than a realistic 

assessment of probabilities. When asked directly, people generally had lower 

risk tolerance than what was reflected in societal risk.

 If there are flaws in the general perception of risks, then this should be 

addressed if we want to reduce the number of fatalities further. A main 

problem with the perception of risks seems to be the ability to translate the 

abstract probabilities into personal life consequences. In particular regarding 

trained user groups, it seems that a flawed perception of the probabilities of 

accidents and their implications might be the most important factor.

Probabilistic reasoning
Probabilistic reasoning has been called “The Achilles’ heel of Human 

Cognition” (Stanovich, 1992). Experiments of gambling have shown that 

people are notoriously bad at evaluating probabilities, especially when the 

feedback is slow or infrequent. A now well-known finding was that people 

use more often heuristics to evaluate information. Being useful shortcuts 

when quick decisions are called for, they often lead to faulty judgments of 

the probability of something happening and they can become dangerous 

cognitive biases (Kahnemann, Tversky, 1979). 

 Another problem is that the chance of releasing an avalanche in a specific 

slope is a single event probability. But the human mind may have evolved to 

think of probabilities as relative frequencies in the long run, not as numbers 

expressing confidence in a single event (Pinker, 1997). It can be claimed that 

single event probabilities in principle cannot even be handled by probability 

theory, since the single event will have its very own specific features. 

Gigerenzer (2000) suggests that people often retort to non-quantified 

definitions of probabilities like “degree of belief” and terms like “weight of 

evidence” and “reasonable doubt.” A reason for this may of course be that 

fiG. 1: The RelaTionship beTween faTaliTy RaTe  
and The peRCenTaGe of “no Go” siTuaTions
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reliable frequency data are often hard to come by or apply to a 

specific situation.

 Formal probabilistic reasoning is a fairly recent invention. 

Even more recent is the possibility to input high quality 

data gathered and checked by teams and institutions to the 

formulas for probability. This is a big step from the hearsay 

and rumors that our ancestors had to rely on—and using only 

one’s own experience from accidental avalanche releases 

as a base for frequency assessments obviously has large 

disadvantages. 

 Using numbers to describe the probability of a single event 

are commonplace nowadays: weather forecasters use them 

every day in messages to the public about what percent 

chance of rain there will be tomorrow. The probability of rain 

at a specific location, or for a single avalanche release, can 

never be exactly determined as many of the individual input 

variables cannot be precisely determined. Therefore, in this 

paper, probability refers to relative frequencies in the long run 

(mean values). 

Risk tolerance
Many attempts have been made to regulate societal risk 

tolerance. A Tolerable Risk (TR) framework has for example 

been suggested by the British Health and Safety Executive 

(HSE) during its work on the safety of nuclear power plants 

(Scarlett et al., 2011).

 The HSE has based risk thresholds on risks commonly 

accepted by the public, such as the risk of death from rock 

climbing, high-risk professions, and traffic accidents (HSE, 

1992). The HSE determined that the highest level of risk the 

general public would bear in order to receive some benefit was 

roughly one in 10,000 (deaths per year), corresponding to the 

highest mortality rate in the average population (for 15-25 year 

old males). Risks with a chance of less than one in 1,000,000 

(deaths per year) were generally considered by the public to 

be inconsequential (HSE, 2001). The region in between is then 

considered tolerable, although not immediately acceptable.

Lifetime risk
In the book 3x3 Lawinen (Munter, 2003) and in other forums, 

the author discusses the case fatality rates of winter mountain 

skiing. An estimate of the ski tour case fatality rate (avalanche 

accidents) in Switzerland in the 1980s corresponds to about 

one death in 36,000 ski touring days. A high number of tours 

per winter (i.e. exposure) with this case fatality rate could 

easily enter into the unacceptable region if one would use the 

HSE Tolerable Risk (TR) framework for annual fatality rates. 

A use of 1/100,000 as a base rate for winter mountaineering 

seems nevertheless reasonable (Munter, 2008). Compared to 

other risks this can still be seen as rather high, but it can be 

seen as the price that we must pay for the freedom of the 

mountains (Munter, 2008).

 Legal cases concerning risk and negligence are often 

complicated, and outcomes can be unpredictable. If we want 

to prevent arbitrary judgments in court, it is important to 

define reasonable risk thresholds in winter mountaineering. 

 It is possible to apply these thresholds to the framework 

of the Reduction Method (RM). The method is based on the 

assessment of five key variables: general danger level; slope 

inclination; slope aspect; previous skiing; and load, which are 

weighted and integrated (Munter, 2003). In short, the weighted 

general danger rating is divided by the product of at least three 

weighted observations from different levels: regional, local and 

slope (on site level). 

 The risk level is expressed as an RM-value, which in 

principle can be any number from zero to 32. Analyses of 

the Swiss accident data from the 1980s imply that an RM of 

2.2 corresponds to the accident rate of this particular period, 

while an RM of one corresponds to the suggested acceptable 

case fatality rate of 1/100,000. 

 The term “Limits” was introduced by Munter (2003) to 

define a maximum reasonable risk level, akin to “The Stupid 

Line” used by Tremper (2007). This corresponds to an RM 

level of 2, or a fatality rate of 1 in 50,000 ski tours, i.e. close 

to the historical fatality rate from the 1980s. RM=4 stands for 

the average residual risk which had been taken in multiple 

fatality accidents in Switzerland in the 1980s with five and 

// hatha callis
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more fatalities. This is equal to a case fatality rate of 1:25,000. 

Munter suggests to keep the activities whenever possible to 

RM smaller or equal to one and to use the extended range 

of motion given by RM=2 (Limits) only in special situations 

under special circumstances. For novice users, the elementary 

reduction method targets for RM=0.5 to allow for extended 

error tolerance. However it has to be understood that these 

residual risk values always represent a mean value due 

to uncertainty in determining the input variables of the 

reduction method. For RM=1, the case fatality rate in a single 

event may have a stray effect between 1:50,000 and 1:200,000 

which is equal to a factor two error. Higher error factors are 

unlikely. 

 With this approach it is possible to conveniently visualize 

the accident probabilities for different categories of mountain 

activities. Table 1 shows the probability of a fatal accident 

during the period in life in which they are pursuing their 

activity, when estimates of typical exposures are assumed.

It is natural to strive to get the most out of one’s chosen 

activities, without being subject to unacceptable risks and a 

likely early death.

 A long term study over 5,000 guided touring days of the 

DAV Summit Club (source: Peter Geyer) shows retrospectively 

that the mean risk of all activities when respecting RM<=1 

corresponds to RM=0.8. A reduction to the risk profile to RM 1 

for most users therefore seems feasible and an acceptable 

restriction of freedom, versus the benefit of a longer life as a 

ski tourer. 

 This corresponds to light grey area of the curve graph (Fig. 1) 

suggested by Munter (2008) on the relationship between fatality 

rate and the percentage of “no go” situations. Further reduction 

of the case fatality rate is possible, but only at the cost of 

an increasing number of missed tour opportunities. The 

percentage of the backcountry users who are willing to comply 

with the proposed rules of behavior would probably also 

decrease markedly.

table 1. the probability of a fatal accident as a function of exposure.  
typical exposures are assumed for the categories of users.

user grouP exPosure sum of 

acTIvITy 

days In a 

LIfeTIme

case faTaLITy 

raTe aT rm 1

case 

faTaLITy 

raTe aT rm 2

case 

faTaLITy 

raTe aT rm 4

rIsk ProfILe

rewarding with 

minor limitations 

and a reasonably 

long life

close to the 

"Limit"

Intense, but 

short life

acTIve 

freerIdIng

50 day per season 

for 15 years
750 1 in 130 1 in 65 1 in 30

acTIve skI 

TourIng

20 days per season 
for 50 years

1000 1 in 100 1 in 50 ~1 in 25

very acTIve  

skI TourIng

50 days per season 
for 20 years, followed 

by 30 days per 
season for 30 years

1900 ~1 in 50 ~1 in 25 ~1 in 12

ProfessIonaL 

mounTaIn guIde

100 days per season
for 20 years, then 30 
days per season for 

20 years

2600 ~1 in 40 ~1 in 20 ~1 in 10
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conclusion and suggestions

Today it is more or less common knowledge among 

experienced skiers, guides or group leader that many 

cognitive biases influence decision-making. The problem 

may be an understanding of what the probabilities of fatal 

accidents actually means for the individual.

 A way of countering the tendencies of un-reflected high 

risk behavior could be to introduce a “Code of Honor,” which 

states that professionalism should be valued more than 

perceived heroism (that most likely is just a consequence of 

luck) and includes these invariable rules:

Elementary precautions:

•	 	Always	carry	a	probe,	shovel	and	transceiver.

•	 	Heed	alarm	signs	such	as	whumpfing,	recent	avalanching	

or remote triggering. Each of these should be considered a 

stop criterion and encourage a search for gentler terrain.

•	 	Keep	distances	in	case	of	doubt.

Respect the Limit RM < 2 (for more details, see Munter (2003)):

	•		Avoid	terrain	of	>30°	at	danger	level	High.

•	 	Avoid	terrain	of	>40°	at	danger	level	Considerable.

•	 	Avoid	untracked	terrain	of	>40°	within	sector	North	at	

danger level Moderate. 

Other measures that we feel should be discussed are the 

following:   

•	 	Risk	Classification	of	tour	routes.	Tour	route	descriptions	

should preferably include a risk category (and not just 

the technical difficulty). This will require some sort of 

universal risk classification scheme. (Promising work has 

already been done regarding this item by the Canadian 

Avalanche Centre in their avalanche terrain exposure 

scale classification scheme((Campbell, 2010). This could be 

expanded to include a general description of a typical risk 

exposure.)

•	 	Develop	simulation	training	set	up	with	fast	feedback.	(The	

lack of fast feedback prevents internalizing of objective 

risk perception).

•	 	Reframing	the	activity	in	a	way	that	prevents	loss	aversion	

and other bias (i.e. the tour is the goal, not necessarily the 

summit).

references

Atkins, D. (2000). Human factors in avalanche accidents. 

Colorado Avalanche Center. Boulder, Colorado.

Campbell, C., Marshall, P. 2010. Mapping Exposure to 

Avalanche Terrain, 2010 International Snow Science 

Workshop.

Canadian Avalanche Centre, Revelstoke, British Columbia.

Fritzsche, A.F. 1992. Wie gefährlich leben wir? Verlag TÜV 

Rheinland, Köln 1992.

Gigerenzer, G., Todd, P. M., ABC Research Group (2000) Simple 

Heuristics That Make Us Smart.

HSE United Kingdom Health & Safety Executive. (2001). 

Reducing risks, protecting people. Norwich: Her Majesty's 

Stationary Office. 

Kahnemann, D., Tversky, A. 1979. Prospect Theory: An 

Analysis of Decision under Risk. Econometrica, 47(2), 263–292.

McCammon, I. (2004). Heuristic Traps in Recreational 

Avalanche Accidents: Evidence and Implications. Avalanche 

News, No. 68.

Munter, W. 2003. 3x3 Lawinen. Risikomanagement im 

Wintersport. Dritte Auflage. Pohl& Shellhammer.  

Munter, W. 2008. Auf der Suche nach dem Gleichgewicht. 4/08, 

bergundsteigen 4/08. 

Munter, W. 2011. Und Gott würfelt doch (But God does throw 

dice), bergundsteigen 4/11. 

Pinker, S. 1997. How the Mind Works (Norton, 1997).

Scarlett, L., Linkov, I., Kousky, C. 2011 Risk Management 

Practices. Cross-Agency Comparisons with Minerals 

Management Service. Discussion Paper. Resources for the 

Future, Washington.

Slovic, P., ed. 2000. The Perception of Risk. Earthscan, Virginia. 

2000.

Stanovich, K., 2004. How to Think Straight About Psychology. 

Tremper, B. 2007. Staying Alive in Avalanche Terrain. The 

Mountaineers Books: Seattle.

*Corresponding author address:  
Krister Kristensen, Norwegian Geotechnical Institute- Stryn. P.O. Box 
236, N-6781 Stryn Norway. email:  kkr@ngi.no

64 the avalanche journal  spring // 2013





research & education

66 the avalanche journal  spring // 2013

penny goddard’s 

“cooling off: 

the relationship 

between cooling 

and avalanches” in 

volume 102 of the 

avalanche Journal 

dealt with field 

experiences with so-

called cool-down 

avalanches (cdas) 

that occurred 

unexpectedly after 

rapid cooling 

without any obvious 

explanation. the 

paper prompted me 

to wonder if rapid 

cooling at the snow 

surface and the 

resulting thermal 

gradient through 

the depth of a 

snow slab could 

cause cracking 

due to thermally-

induced tensile 

stress, as has been 

well documented 

for asphalt test 

pavements.

whether any such cracking would 

induce avalanching would depend on whether 

or not the assumed weakening of the slab 

would cause the shear stress at the active 

weak layer to reach its shear strength. This 

is just as the weakening associated with 

whumphing and consequent cracking caused 

by an approaching skier/rider will sometimes 

produce avalanching and sometimes not. 

University of Calgary research on rutschblocks 

indirectly supported the association between 

slab weakening and cracking (Jamieson and 

Johnston, 1992). We found that for relatively 

weak slabs (rutschblock scores of two or three), 

standard tests with the upslope side precut 

(pre-cracked, in effect) scored about half a point 

lower than the corresponding (non-standard) 

tests with the upslope side not cut—therefore 

capable of providing upslope tensile support.

 Back in the 1970s when I taught a graduate 

course on asphalt pavements, low-temperature 

transverse cracking of asphalt pavements 

in winter was and remains a major cause 

of pavement deterioration. University of 

Alberta research (Christison, et al., 1972) on 

instrumented test pavements in Manitoba and 

Alberta exposed to winter conditions reveals 

how rapid surface cooling and the resulting 

thermal gradient and consequent tensile stress 

gradient can cause cracking. Like the reported 

CDA events, it happens in the absence of live 

loads and under conditions of rapid and severe 

cooling when the pavement stiffens/hardens 

and becomes more brittle. At this time, there 

seems to be no clearly verifiable explanation for 

the phenomenon. Floyer (2012) has proposed a 

mechanism based on lateral variations in slab 

thickness and consequent depth of the active 

weak layer.

Rapid Surface Cooling Effects 
on Snow Slopes and Asphalt  
Pavements Compared

Colin D. Johnston

 My ideas consider the simplest case of 

continuous slabs/pavements assumed to be 

of uniform thickness, microstructure and 

density. The snow slabs of interest are, of 

course, bonded to an underlying weak layer 

on a stronger midpack, which may provide 

some restraint to any contraction tendency 

of the slab on cooling. The pavements are on 

compacted subgrade or granular base, which 

likewise provides some restraint to pavement 

contraction due to interfacial friction. 

Pavements are essentially uniform in thickness, 

microstructure and density while snow slabs 

are rarely uniform in these characteristics, 

but I believe that there are similarities worth 

considering.

 In the case of pavements, asphalt (the 

binder in the paving mixture) changes its 

behavior from predominantly viscous to 

viscoelastic to predominantly elastic as the 

pavement temperature drops from 40°C on a 

hot summer day to -30°C or colder in winter. 

The University of Alberta researchers used 

temperature measurements at various depths 

in the test pavement along with stiffness 

moduli and determinations on cores taken 

from the pavement to calculate thermally-

induced tensile stresses over 24-hour periods. 

Several analytical approaches were used 

in stress calculations. They showed that 

the maximum thermal stress occurs at or 

near the surface, and a high stress gradient 

exists through the depth of the pavement. 

For example, in a 25cm full-depth asphalt 

pavement, they showed the stress at the 

shallowest depth evaluated—1.3cm, which 

they deemed the maximum—could reach or 

exceed (depending on the method of analysis) 

the tensile strength. At the other depths 
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evaluated—6.4, 14.0 and 24.1cm—the stress decreased sharply 

with depth to less than 10% of the maximum at the 24.1cm 

depth, confirming a high stress gradient. 

 They also showed that for 10cm thick pavements on granular 

base, the more common form of construction, the calculated 

maximum stress at depth 1.3cm could likewise significantly 

exceed the tensile strength. Cracking is expected if this maximum 

reaches the tensile strength. They found reasonable agreement 

between predicted and observed cracking, or absence thereof, as 

the test pavements with different asphalts went through 24hr 

winter climatic temperature cycles with minimums on the order 

of -25°C to -40°C. Of the five methods of analysis used to calculate 

the maximum thermally induced tensile stress, the best fit with 

field observations assumed that strength and stiffness modulus 

in uniaxial tension can reasonably be estimated from indirect 

splitting tests on cylindrical cores loaded transversely across 

a diameter. It also embodied assumed values for coefficient of 

thermal expansion/contraction and Poisson’s ratio.

 So is it possible that a uniformly thick snow slab on a constant 

slope can be subject to a thermally-induced tensile stress gradient 

on rapid surface cooling with the maximum stress reached near 

the surface being sometimes sufficient to cause cracking? And 

could such cracking in a slab on a weak layer where the shear 

stability index is already close to 1.0 weaken it further to the point 

of triggering slab release? 

 To address these questions we need to know more about the 

properties of snow and asphalt, specifically tensile strength, 

stiffness modulus, thermal conductivity, and, perhaps most 

important, the thermal coefficient of expansion/contraction. 

Compared with a snow slab, an asphalt pavement is relatively 

simple. The active ingredient, asphalt, is uniform with constant 

density and microstructure interspersed with inert granular 

particles that have little effect on the pavement properties. The 

thermal conductivity and coefficient of expansion/contraction are 

essentially the same for all paving asphalts, and the important 

differences between them mainly involve tensile strength and 

stiffness changes with change in temperature that are reflected 

in the performance of the corresponding pavements. In contrast, 

the typical snow slab above the active weak layer can incorporate 

major differences in microstructure and density with depth and 

consequent differences in tensile strength, stiffness and thermal 

conductivity. 

 The coefficient of thermal expansion/contraction with change 

in temperature is key to how a temperature gradient produces a 

strain gradient and, depending on stiffness, a consequent stress 

gradient as the cooler surface material contracts against the 

restraint of the warmer material deep down. For asphalt pavement 

it is of the order 0.000027/°C ( Christison et al, 1972). For ice, 

and presumably the ice grains that form snow, it is significantly 

greater at 0.000050/°C (Libbrecht website), suggesting a greater 

dimensional contraction per degree of cooling in snow than in 

asphalt pavement. The uniaxial tensile strength of the snow 

samples we tested (Jamieson and Johnston, 1990) ranged from 

1kPa to 9kPa and was primarily and strongly dependent on density 

and secondarily on microstructure (faceted grains weaker than 

rounds at the same density), while the splitting tensile strength of 

the pavement samples (Christison et al, 1972) was of the order of 

2000-4000kPa at temperatures below -20°C. Differences in stiffness, 

which are of course time and temperature dependent for both 

materials, are likely also very large. 

 Despite the differences between them, the similarities are that 

both a snow slab and an asphalt pavement on rapid surface 

cooling are subject to a temperature gradient across their depth. 

In pavements, this has been shown to cause a strain gradient and, 

depending on stiffness, a consequent stress gradient as the cooler 

surface contracts against restraint by the warmer material deep 

down. When the 24 hour cyclic cooling is severe enough in terms 

of the minimum temperature reached, usually -30°C or lower, 

cracking occurs for some asphalts in their first winter and for most 

asphalts at a later time as they become more brittle with age. So it 

seems reasonable to expect similar cracking if the cooling is rapid 

and severe enough (in terms of rate and minimum temperature) 

for snow slabs with certain critical characteristics that lead to an 

induced tensile stress exceeding the tensile strength. This could 

conceivably go unnoticed in many cases and be inconsequential. 

However, if such “critical” slabs are on a weak layer with the shear 

stability factor close to 1.0, it seems possible that such cracking 

could weaken the slab enough to cause an otherwise unexpected 

slab release. Could the Mistaya Lodge and Lanark events reported 

in Penny Goddard’s paper, where deep recently deposited slabs 

were cooled overnight from -3°C to -13°C and -17°C respectively 

prior to releasing, have been triggered in this way? In the absence 

of a verifiable answer, I admit that this is speculation, but I believe 

the analogy with known asphalt pavement behavior merits further 

thought and consideration by avalanche experts who must deal 

with such “surprise” events.
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An Interactive Web-Based 
Approach for Avalanche Control 
Data Management
 

 
avalanche control operations are faced with the daunting task of 

maintaining avalanche control routes and artillery-controlled areas. 

in this digital age, the maJority of operations still maintain and archive 

their routes, shot locations and results on paper.  although this method 

of record keeping is sufficient, it does not readily lend itself to the 

immediate use of data for Querying and identifying patterns. 

advancements in digital mapping 

and web-based environments allow for an 

interactive application that combines the 

input, storage and analysis of operational 

data. This provides snow safety personnel 

the ability to data mine archived data and 

identify patterns in a visual environment. 

 From 2009 to 2012, Snowbird Ski Patrol 

used GPS to collect shot locations, avalanche 

starting zones, transitions and runout 

locations, along with aspect, slope and 

elevation of starting zones for each of its 

control routes. A web-based Geographic 

Information System (GIS) application was 

built using the route data combined with 

imagery and terrain data to create an 

interactive atlas of the Snowbird Snow Safety 

operation. 

 This application provides a method for 

control results to be directly entered into 

a database from any internet location 

increasing flexibility and usage of the 

application data. Once entered into the 

database, the results are immediately 

available for querying and viewing. Not 

only is this application an operational 

management tool and knowledge base, but 

it captures institutional knowledge that may 

otherwise be lost. In addition, explosives 

accountability and tracking are simple 

by-products of the data and reports that 

can be generated easily by the application. 

The application can be customized for any 

organization performing avalanche control 

measures. 

introduction

Effective risk management practices begin 

with having solid data to base decisions 

on. For snow safety, the data collection and 

management process can be a very daunting 

task, given the extent of the control area 

and the number of control locations. The 

primary goal of snow safety is to keep snow 

enthusiasts within avalanche control areas 

safe, not to spend their time being data 

managers. The value and the usefulness 

of the avalanche control data collected 

and archived is often overlooked leading to 

many snow safety newcomers asking what 

happens to the data they spend hours each 

season writing down on paper. A web-based 

application has been developed to assist with 

the data collection and risk management 

practices of snow safety and to ease the 

burden of maintaining good data while 

allowing easy access to the archived data. 

This ability to have immediate access to the 

data can be critical to snow safety operations 

and making informed decisions.

study area and data

The pilot project for the development of this 

application is Snowbird Ski and Summer 

Resort located in Little Cottonwood Canyon 

of the Wasatch Mountains in Utah. Snowbird 

consists of 10 skiable square kilometers 

(2,500 acres) with a vertical drop of 988m 

(3,240ft) and an elevation that ranges from 

approximately 2,345m (7,700ft) to 3,353m 

(11,000ft).

Phoebe B. McNeally
Dept. of Geography, University of 
Utah, Salt Lake City, UT

Jim Collinson
Little Cottonwood Canyon, UT
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Snowbird Ski Patrol, Snowbird, UT
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 Over the course of three seasons 

from 2009 to 2012, locations 

were collected using Trimble 

mapping grade GPS units along 

43 control routes, consisting of 

676 shot locations, avalanche 

starting zones, transitions and 

runout locations. In addition, 

aspect, slope and elevation of 

starting zones for each of its 

control routes were collected. The 

collected data was then added to 

a Geographic Information System 

(GIS) running a Microsoft SQL 

Server database backend.  The 

collected data was then overlaid 

on aerial imagery and elevation 

data that provided basemap 

reference data. 

 The historical control results 

of the mapped shot locations 

dating to 1973 were added to the 

database to provide a historic 

archive of avalanche activity 

at Snowbird. The historic data 

consists of the data variables 

previously collected on the paper 

control result forms. The variables 

currently being collected include 

date, route, shot, path name, 

personnel, number of shots used, 

duds, results, type, size, layers, 

method, fracture line height, 

fracture line width, vertical run, 

percentage of path, comments, 

and photos. Variables are stored in 

Snow, Weather, and Avalanches: 

Observational Guidelines for 

Avalanche Programs in the United 

States (SWAG) compliant formats. 

The database schema can be 

altered to accommodate different 

variables and standards to meet 

the needs of an organization. 

application

The value of collecting avalanche 

control data is that one can 

review, analyze, display, and 

have a historic record of the 

snow safety control events that 

fig. 1: interface showing all the routes on the imagery background and the drop down of routes available on the left.

fig. 2: date query result information window displayed on the “winter” background.

fig. 3: new data entry form for the selected control shot location. 
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have occurred. Often ski patrollers and snow safety personnel 

collect data first in a paper format and then when personnel 

need light duty work or there is a lull in the season, the data is 

entered in to some digital format. The digital data may or may 

not be accessible by most personnel and may also be difficult 

to access. This rather outdated data collection approach 

diminishes the value of the collected data and its ability to be 

used by others. The original goal of developing this application 

was to create a system that would provide ski patrol and snow 

safety with access to the control results data that was collected 

in an interactive visual spatial/map environment that could 

be queried immediately upon request and assist in decision 

making. In essence, the primary goal is to add value to data that 

more often than not remains filed in a notebook or stored in an 

inaccessible digital data format.  

 The application goal was achieved by developing an interactive 

web-based GIS system using ESRI’s ArcGIS Server 10.0 platform 

with a SQL Server database backend. The application is 

accessible via the Internet and consists of a basemap, overlayed 

with the shot locations of all the routes or a selected route. The 

user has the choice of a snow off aerial image, a “winter” snow 

on image created from highly detailed elevation data or an 

aspect map as the background basemap. The shot locations are 

color coded according to the route they are part of and displayed 

on top of the basemap. Routes are selected by using a dropdown 

menu (see Fig. 1). The user has the ability to zoom in, zoom out, 

and pan around the image. Each shot location is selectable and 

when selected the route, path, path name, elevation, aspect, and 

slope are listed in an information window along with links to 

photographs of the shot and an add results form.

 In addition to being able to see the shot locations, proximity 

of routes, and associated terrain information, the user can also 

query the shot results data to display the avalanche results by 

defined time period, avalanche class, aspect, and elevation. The 

available queries can be easily customized to the user group and 

their preferences and the data can be queried according to any 

of the data fields contained in the database (see Fig. 2).

 This application also streamlines the data entry process. 

Through a web-based data entry interface (see Fig. 3), users 

are able to add their control results directly in to the database 

eliminating the need for paper forms and subsequent data 

entry. Drop down lists and validation rules are used to ensure 

data consistency and accuracy when possible. By entering data 

directly into the database, the results are available for display 

and query in real-time. 

 Application security concerns are addressed by securing 

access to the website using password protected logins and 

restricted user roles. Users are assigned roles based on their 

responsibilities. Users are categorized into three types of users: 

1) read only; 2) contributing; and 3) managing. Read only users 

are allowed to view and query the database. Contributing users 

have the same permissions as the read only user plus they are 

allowed to add new records. Managing users have the same 

permissions as contributing users and also have the ability to 

edit and delete records. All changes made to the database are 

recorded with the user login, date and time. The database is 

backed up throughout the day to insure against data loss using 

standard database procedures.

discussion and conclusion

The development of this application is intended to provide a 

platform for users to easily visualize, query, and capture data. 

The intent is not to answer any questions or make predictions, 

but instead to visualize and query the data in hopes of invoking 

questions and hypotheses that help in the snow safety decision 

making process.

 With the current and historical avalanche results being 

archived in a commercial database with GIS capabilities, there 

are many potential uses for this application. First and foremost 

is the improved record keeping and data management. The 

additional steps needed to convert paper data to a digital 

format are eliminated and the ability to immediately verify the 

inputted data is added to the system. Users are able to input 

data and access the application from any internet connected 

computer (a mobile version is not currently available). The 

increased accessibility to the data allows snow safety personnel 

to review control results from all over the mountain and not just 

their individual control route and to query the data based on 

a number of variables. Snow safety personnel will also be able 

to review the conditions and control results on the mountain 

during their days off so that they are up to date on the activity 

occurring around the mountain on their return to work.

 With the potential for stiffer explosive regulations always 

looming, this application provides an easy way to generate 

reports on the usage and distribution of explosives. Since the 

user enters the type and quantity of explosive used and its 

location, it is now a straightforward database query to identify 

the total volume and location of explosive usage over a season 

or any given time period or spatial area. 

 In addition, institutional knowledge about the individual 

shot locations and their potential transition and runout zones 

is captured during the initial data collection phase further 

increasing the value of the data. By input of remarks into a 

comments field, continuing institutional knowledge is captured 

and stored for future reference by all. This application can also 

be used during training to familiarize new mountain operations 

personnel to the routes and potential avalanche areas and 

provide a window in to the historical activity of the area.

 The types of queries available to the user are determined by 

the data collected and the preferences of the user group. The 

current application has several pre-built queries in place. As 

Snowbird Snow Safety operationally uses the application during 
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the 2012-2013 season the available queries will be updated 

based on user feedback to meet the needs of the group. The 

application is easily customizable and implementing new 

queries is a straightforward process. 

 The web-based application and its GIS and database 

framework is portable and customizable to any potential 

avalanche control prone area making it easily modified or 

adaptable for any organization that conducts avalanche control 

operations.

 Future application work consists of allowing users to 

interactively add new shot locations instead of just being able 

to add new records to existing mapped locations. The ability 

to map the extents of an avalanche by “drawing” in the outline 

of the avalanche and adding comments is currently under 

development. In addition, the ability to link visual weather data 

(currently a separate program presented by P.B. McNeally at 

ISSW 2006 and 2008) with this application to create a one stop 

environment for reviewing control activity and weather data 

would be a powerful enhancement.
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Interference 
Issues Concerning 
Avalanche Rescue 
Transceivers 

Manuel Genswein, Meilen

introduction

Metal parts, magnets and any kind of passive or active 

electronics potentially cause interference for a transceiver. 

This may lead to the following effects: detuning of the 

antennas (TX and RX); persistent magnetization of the 

antennas (TX and RX); increased power consumption 

(TX); reduction of transmitted field strength (TX); inability 

for proper signal detection in digital search modes (RX); 

reduction of receive range due to receive filters opening up 

to a broader frequency range (RX); and increase of noise in 

analog sound (RX). 

 Whereas metal parts may detune the antennas and shield 

the signal, active electronic devices are likely to cause 

interference resulting in a higher noise floor and/or arbitrary 

distance and direction indications. The mass, dimension 

and characteristics of metals and the amplitude and 

frequency spectrum of the electronic and electromagnetic 

interference influence the extent of problems created 

for the transceiver. It is important to understand that 

for many sources of interference, the amplitude of the 

harmful interference increases with proximity by a power 

of three to distance, i.e. if a certain electronic device 

causes an interference ring amplitude of level two to the 

transceiver at a 20cm distance, the interference reaches an 

amplitude of level eight at a distance of 10cm.

concept of interference and conseQuences 

for transceiver technology

When speaking about electronic and electromagnetic 

interference, it is important to understand that an 

interfering signal may directly influence the electronic 

circuits of the transceiver and/or be picked up by the 

antennas of the transceiver. The frequency spectrum of 

interference often includes frequencies exactly on or 

close to 457’000Hz, in particular when taking into account 

that multitudes of harmonics may be in this spectrum. 

Therefore, the interference is in the avalanche rescue 

transceiver frequency range and can make exactly the same 

impression to the receiver as the signal of a buried subject. 

Electronic and electromagnetic interference with different 

characteristics influence the transceiver in different ways, 

however, it is crucial to understand that an incoming 

interfering signal may look to the receiver exactly the same 

as a “real” signal transmitted by a buried subject. Therefore, 

the rescuer may experience that the transceiver shows 

arbitrary distance and direction indications exclusively 

caused by interference in an area where there is no buried 

subject or the distance to the buried subject is much 

greater than the maximum range of the receiver (signal 

search phase). The difference in amplitude of interference 

compared to the amplitude of the real transmit signal of a 

buried subject is an important factor which influences to 

what extent the search may be compromised (SNR = signal 

to noise ratio).

 Therefore, we may conclude: 1) the weaker the signal of 

the buried subject, the lower the tolerance for interference; 

and 2) a transceiver with high sensitivity has the capability 

to pick up very weak signals from buried subjects in a far 

distance (=long range); however, this equally means low 

tolerance for interference.

•		the	longer	the	range	of	a	device,	the	more	it	is	

susceptible to interference.

•		the	shorter	the	range,	the	lower	the	sensitivity	of	the	

device for “real“ signals as well as for interference. 

research & education
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dIsTance 
beTween 
rescuer 
and burIed 
subjecT

InTerference aT 
rescuer’s PosITIon

InTerference aT burIed 
subjecT’s PosITIon

amPLITude of 
InTerference  
aT rescuer’s 
LocaTIon

amPLITude of 
sIgnaL of The 
TransceIver 
of The burIed 
subjecT aT 
rescuer’s 
LocaTIon

ouTcome

out of range, 
signal search

Low interference, all 
rescuers on scene compliant 
to rules

Irrelevant for rescuer’s position very low Lower than 
maximum 
receiver 
sensitivity

signal search not 
compromised, no arbitrary 
distance and direction 
indications, white noise on 
low level in analog sound

out of range, 
signal search

strong interference, from 
interfering device with 
normal interference  level 
closer than 50cm or 
strongly interfering device in 
greater distance than 50cm 
or on other rescuer

Irrelevant for rescuer’s position medium to 
strong

Lower than 
maximum 
receiver 
sensitivity

signal search compromised, 
arbitrary distance and 
direction indications, 
increased noise level in 
analog sound

coarse search, 
80+m distance, 
analog sound 
only

Low interference level, all 
rescuers on scene compliant 
to rules

Irrelevant for rescuer’s position very low very weak signal coarse search not 
compromised, weak, but 
detectable analog sound 

Limit of digital 
range, i.e. 50m 
distance

Low interference level, all 
rescuers on scene compliant 
to rules

Irrelevant for rescuer’s position very low weak signal coarse search not 
compromised, no arbitrary 
distance and direction 
indications, multiple burial 
algorithms work properly, 
clean analog sound 

Limit of 
recommended 
signal search 
strip width, e.g., 
25m distance 
(2x25m = 50m) 

Low interference level, all 
rescuers on scene compliant 
to rules

rescuer/receiver: Irrelevant for 
rescuer’s position  
buried subject/transmitter: very 
strong; e.g., caused by mobile 
phone turned on, running video 
camera with wireless functions 
or larger metal object and 
safety distance compromised 
due to displacement of 
equipment on the body during 
the course of the avalanche

very low very weak signal search strip width may be 
compromised; if search 
with recommended search 
strip width does not lead 
to success, cut search strip 
width in half

Limit of 
recommended 
signal search 
strip width, e.g., 
25m distance 
(2x25m = 50m) 

strong interference, from 
interfering device with 
normal interference level 
closer than 50cm or 
strongly interfering device in 
greater distance than 50cm 
or on other rescuer

Irrelevant for rescuer’s position medium to 
strong

weak to medium 
signal

search strip width 
may be compromised, 
arbitrary distance and 
direction indications 
possible, performance of 
multiple burial algorithms 
compromised, increased 
noise level in analog sound

10m distance Low interference level, all 
rescuers on scene compliant 
to rules

strong, buried subject uses 
strongly interfering device 
in minimum allowed safety 
distance such as mobile phone 
turned on, running video camera 
with wireless functions etc.  

Low strong coarse search not 
compromised, no arbitrary 
distance and direction 
indications, multiple burial 
algorithms work properly, 
clean analog sound 

10m distance extremely strong 
interference due to high 
voltage power line, antenna 
mast. affected radius 
may be larger than 150m, 
depending on voltage/
transmit power.

extremely strong interference 
due to high voltage power 
line, antenna mast. affected 
radius may be larger than 150m, 
depending on voltage/transmit 
power.

very strong strong digital signal detections 
are likely to fail completely, 
multiple burial algorithms 
are very likely to fail 
completely, maybe only 
analog search with manual 
volume control possible, 
apply strongly reduced 
search strip width. 

1m distance Low interference level, all 
rescuers on scene compliant 
to rules

strong, buried subject using 
strongly interfering device 
in minimum allowed safety 
distance such as mobile phone 
turned on, running video camera 
with wireless functions etc.  

strong extremely strong fine search not 
compromised, no arbitrary 
distance and direction 
indications, Tracking 
of multiple burials in 
medium to longer distance 
compromised, clean analog 
sound on low volume/
sensitivity level

MaTRix of influenCe and poTenTial ConsequenCes



research & education

74 the avalanche journal  spring // 2013

•		long	range	and	high	interference	tolerance	are	

antagonists. 

•		long	range	leads	to	shorter	burial	times	and	therefore	

increased survival chances (Genswein et al., 2009).

•		users	have	to	know	that	their	degree	of	compliance	to	the	

rules on avoidance of interference directly influences the 

efficiency of the rescue actions.

 In cases where rescuers experience strong interference 

despite full compliance to the rules of avoiding interference, 

such as in proximity to high-voltage power lines, antenna 

masts, cableways, buildings etc., where the source of 

interference cannot be removed or turned off, switching the 

device to analog mode with manual volume control may 

be the only option to allow to search for the buried subject. 

Often this measure needs to be combined with a reduction 

of search strip width. Devices targeting the advanced 

recreational or professional user groups with the aim to 

provide a solution for 100% of the potential rescue situations 

such as an Ortovox S1, ARVA Link or Mammut PULSE 

Barryvox therefore offer such analog search options. 

 The reason behind the much higher tolerance for 

interference in an analog search compared to a digital search 

is the better performance of human hearing to detect to the 

“real” signal when a lot of interference is present and when 

the signal to noise ratio (SNR) is bad. 

 At last, interference degrading the performance and 

efficiency of the transmit function should be discussed. 

Transmit mode is less sensitive to interference than receive 

mode, therefore acceptance of interference is higher and 

most of the equipment and “gadgets” can be used with only 

minor restrictions, such as respecting a minimum distance of 

20cm between metal parts, electronics (active or passive) and 

the transceiver in transmit mode. If the recommended safety 

distance is compromised as the equipment and clothing gets 

dislocated on the body during the course of the avalanche, 

the transmitted field strength within the nominal transmit 

frequency range may be reduced, leading to a shorter range 

in which the buried subject can be received. However, range 

reductions of more than 30% are seldom and would require 

detuning of the antenna and/or shielding of the signal by a 

massive or large metal object. In particularly negative cases, 

this may lead to the fact that the weaker signal of the buried 

subject is not picked up when applying the search strip width 

recommended by the manufacturer. The appropriate rescue 

tactical measure in such cases is to cut the search strip width 

in half, which practically means to search on the middle lines 

of the signal search pattern (i.e. if in the first phase a 50m 

search strip width has been applied without success, in the 

second phase, the signal search strip width pattern is shifted 

by 25m. This approach is equal to a second coarse search in a 

probe line with a shifted probing pattern when the first grid 

did not lead to success).

detailed recommendations concerning 

potentially interfering eQuipment for 

professional and institutional users and 

special applications 

general rules

Clothing
Avoid wearing clothes with magnetic buttons or larger 

metallic and/or conductive parts (e.g. nets of heated gloves).

Storage
Do not store the transceiver close to strong magnetic fields 

as they can magnetize the antennas with a long-term effect. 

Magnets and electromagnetic fields
Some transceivers of several brands have a magnetic ON/

OFF or OFF/ SEND/SEARCH switch and therefore magnets in 

close proximity can turn the unit to OFF, SEARCH or SEND 

at any given moment. 

 Some transceivers of several brands contain an electronic 

compass and are, especially during search, highly sensitive 

to magnets and electromagnetic fields.

Transmit mode
In transmit mode, a minimum distance of 20cm has to be 

respected between the avalanche rescue transceivers and 

any metal object or electronic device. Although the distance 

where serious interference of transmit mode has to be 

expected is considerably shorter (<3cm) for many objects 

and devices, the likely displacement of a carrying system, 

clothing and potentially interfering objects due to the 

mechanical impact to the person taken by an avalanche has 

to be taken into account and therefore the recommended 

distance has to leave some safety margin.

Search mode
In search mode, a minimum distance of 50cm has to be 

respected between the transceiver and the listed objects 

below which can be used with a transceiver. 

Definitive list of equipment that can be used with a 
transceiver
What follows is a list of objects and equipment (conclusive) 

that can be used with a transceiver, respecting the rules 

above. This conclusive list includes rescue or operationally 

critical equipment and equipment which is an integral part 

of mountain excursions.

 For equipment that is critical for rescue or operationally 

but requires more restrictive rules than the 20cm safety 

distance in transmit and 50cm in receive mode, the 

exceptions are specifically mentioned. 
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General equipment:
•		metallic	frames	of	backcountry	backpacks

•		camping	and	cooking	equipment,	metallic	vacuum	

bottles

•		non-engine-driven	snow	sport	equipment	(skis,	

snowboards, snowshoes)

•		climbing	gear	(carabiners,	ice	axes,	crampons,	etc.)

•		electric	head	lamps	excluding	headlamps	with	switching	

power voltage regulators 

•		snow	study	kits	including	metallic	snow	saw

•		improvised	repair	equipment	and	tools	like	pocket	knives	

and pocket multi-purpose repair tools

•		writing	tools

•		wrist	watch	without	radio	functions	(may	stay	on	the	

wrist)

•		any	kind	of	food,	candy	or	cigarette	box	wrapping	with	

metal foil

Search, rescue and survival equipment:
•		flotation	devices	(including	remote	release	device),	

Avalung, Avalanche Ball

•		avalanche	rescue	transceivers

•		devices	providing	a	backup	transmit	function	in	case	of	a	

secondary avalanche

•		RECCO	search	devices	(3m	distance	and	do	not	point	

directly to another rescuer)

•		RECCO	reflectors	(reflectors	may	be	placed	at	any	

distance without any risk of interference) 

•		avalanche	probes	and	shovels	(metallic	and	carbon	

probes may not be placed parallel to the snow surface 

during fine and pinpoint search)

•		high	performance	lights	and	generators	for	night	searches	

in organized rescue (strong interference may occur and 

affect a larger zone around the equipment. Interference 

should be checked with an analog receiver on the highest 

sensitivity setting and appropriate measures taken 

accordingly)

Vehicles:
•		snowmobiles,	snow	grooming	machines,	cars,	

snowploughs, snow blowers (the search from such 

vehicles can be severely disturbed by interferences 

from the running engine, metal plates and the vehicle 

electronics. In transmit mode, reduction of range is 

possible depending on proximity of the transmitter to 

metal parts of the vehicle. Search accuracy might be 

compromised in close proximity of the vehicle)

•		helicopters	(the	search	from	a	helicopter	is	only	efficient	

with specialized transceivers)

Medical equipment:
•		pacemakers	(users	of	pacemakers	are	advised	to	carry	

the device on their right side (adjust the length of the 

carrying straps. Consult the manufacturer’s instructions 

of the pacemaker with regards to the interference 

impact).

•		portable	heart	rate	monitors	(needs	to	be	switched	off	

during search or in 50cm distance to the receiver)

•		first	aid	equipment,	including	metallic	splints

•		toboggan,	immobilization	equipment,	stretchers	

Communication equipment:
•		analog	VHF	and	UHF	radios	up	to	5W	transmit	power	

(interference may occur during transmit of the searching 

rescuer. Loudspeakers of radios produce a strong 

electromagnetic field and should therefore not directly 

point towards the transceiver)

•		digital	VHF	and	UHF	radio	up	to	5W	transmit	power	

(interference may occur during transmit, radio needs to 

be turned off during search)

•		cellular	phones,	satellite	phones,	personal	locator	beacon	

(inference may occur during communication (including 

synchronization with the network, communication of text 

messages and data). Devices need to be turned off during 

search for all searching rescuers.  As long as the search 

is in progress, use of these devices should be restricted 

to short-lasting emergency calls in minimum distance 

of 25m to the closest searching rescuer. Cellular phones 

in “airplane mode” may stay on during search in 50cm 

distance).

Orientation equipment:
•		electronic	and	mechanical	altimeters

•		electronic	and	mechanical	compasses

•		handheld	GPS	receivers	(except	devices	with	radio	

transmit functions)

Equipment of armed forces and law enforcing agencies:
•		guns	and	pistols,	ammunition	(weapons	including	optics,	

but excluding electronic systems; if the weapon is carried 

diagonally on the front side of the body, the transceiver 

must be carried sideways)

•		body	armor	systems	(carry	transceiver	sideways)
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Non Rescue, Mountain or Operationally Relevant 
Equipment (all equipment not listed above)
The variety of electronic equipment (entertainment, 

video, photo, remote controls, etc.) that rescuers have 

been trying to use in combination with their avalanche 

rescue transceiver has grown tremendously in the past few 

years. Whereas some of the equipment might not cause 

an interference problem in combination with a particular 

transceiver, it does with others and vice versa. It is therefore 

impossible to make a recommendation for each individual 

device and transceiver. Several reports from failed or 

severely disturbed and delayed rescue action in the last 

years have shown that electronic equipment can have 

a very unpredictable and severe influence on avalanche 

rescue transceivers. Therefore, while a search is in progress 

on the avalanche, all equipment not listed above must 

be turned off and remain off on the entire avalanche for 

the short duration of the search compared to the entire 

duration of rescue.

 High voltage power lines and radio towers may 

dramatically reduce the performance of an avalanche rescue 

transceiver as well. Often, the digital search mode completely 

fails and it is necessary to carry out an analog search by 

applying signal search strips with a very limited width. 

recommendations concerning potentially 

interfering eQuipment for recreational 

users (short version)

Avoid wearing clothes with magnetic buttons or larger 

metallic and/or conductive parts (e.g., heated gloves). Be 

aware that food, candy or cigarette box wrapping often 

include thin metal foils that therefore count as a metal 

object.

 In transmit mode, a minimum distance of 20cm has to be 

respected between the avalanche rescue transceivers and 

any metal object or electronic device. 

 In search mode, a minimum distance of 50cm has to be 

respected between the transceiver, electronic equipment 

and metals parts.

 All equipment on the searching rescuer has to be turned 

off, except: radio; cell phone in airplane mode; head lamp 

without switch power voltage regulator (usually found 

in high power devices with external battery packs); wrist 

watch without radio functions on the wrist; devices 

providing a backup transmit function in case of a secondary 

avalanche. 

 All equipment on all non-searching rescuers on the 

avalanche has to be turned off, except: cellular phones, 

satellite phones, personal locator beacon (as long as a 

search is in progress on the avalanche, use is restricted 

to short-lasting emergency calls/messages in minimum 

distance of 25m to the closest searching rescuer); devices 

providing a backup transmit function in case of a secondary 

avalanche; head lamp.
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pros

•		Close	fit.	Good	dexterity.

•		TouchTec™	leather	works	great	on	

touchscreens

•		Lightly	insulated	and	wind-resistant

cons

•		I	find	my	hands	get	cold	with	tight	gloves	

during aerobic activity (e.g. skinning)

•		The	fit	is	a	bit	off	for	me

want to have your  

product reveiwed? 

Drop us a line at  

gearreview@avalanche.ca

Gear in 
Review

outdoor research 

sensor gloves

$75.00

outdoorresearch.ca

i am someone who likes to 

keep busy, a multi-tasker, and the 

Outdoor	Research	Sensor	Gloves™	

fit me and my personality well. 

These lightly insulated, fitted 

gloves are now my go-to for daily 

weather plot readings because 

the tight fit helps keep my writing 

neat.	The	TouchTec™	leather	

allows me to text, call and update 

my profile picture while walking 

the dogs or running errands. No 

more wasted time; but my cell bill 

might go up and I probably forgot 

to look at a sunset or two. Due to 

the close fit, I’m not using these 

as my “up-gloves” while touring 

because my hands get cold. I find 

that the gloves fit a bit small, 

which is my experience with OR 

ladies’ gloves in general. Maybe 

I have man hands, but I find the 

fingers on the gloves are short. I 

would recommend these gloves, 

but my next purchase I’ll size up.

Danyelle Magnan is a Visitor 
Safety Tech working with 
Parks Canada’s Avalanche 
Control Section in Rogers 
Pass, and an ACMG Aspirant 
Ski Guide.
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ian tomm

CAC exeCutive direCtor 

 I can still remember the phone call I got 

from Clair Isrealson in early April 2002: 

"Colani, Robin and I would like to know 

if you'd like to come work for the CAA." 

Without a pause, I replied with a very 

enthusiastic "YES." This was a chance 

to work for an organization I deeply 

respected and valued. I didn't want to 

disappoint, so there I began an incredible 

eleven-year journey with the CAA and 

eventually the CAC. Having worked 

through a number of positions, eras, 

critical incidents and eventually spending 

four years as the Executive Director of the 

CAA and CAC, I have a unique perspective 

on avalanche safety in Canada. As a 

community we have so much to be proud 

of, so much to celebrate and yet in other 

ways our work has just begun. 

 I'd like to take a moment to recognize 

all the great people that I've had the 

fortune of working with during my time 

with the organizations. There are too 

many to name everyone individually, but 

I am deeply grateful for the experiences 

and successes we shared and the 

Departures

challenges we overcame. While the time 

has come for my departure from the CAA 

and CAC, my involvement in the greater 

avalanche community in many ways has 

just begun. I look forward to what the 

future holds, and the experiences we will 

continue to share together. 

 Three individuals do deserve special 

attention however. I'd like to express 

my deep gratitude and sincere thanks 

to Steve Blake, Grant Statham and Ross 

Cloutier for their wise counsel, clear 

vision and unwavering support. It has 

been a true honor to work with each of 

you and I look forward to a time when 

we can work together again. If anyone 

would like to reach me, please feel free 

to drop me a line anytime at  

ian@cobaltsolutions.ca. 

kristina welch 

informAtion teChnology 

direCtor 

 After two years at the helm of the 

CAA/CAC IT Department, Kristina 

Welch is leaving Revelstoke to pursue 

a Ph.D in rural development at Simon 

Fraser University. In her tenure with 

the organizations, Kristina launched 

the new public avalanche bulletin 

format and coordinated the successful 

rollout of AvalX, the new avalanche 

forecasting tool used by the Public 

Avalanche Warning Service for which 

the CAC, Parks Canada and Kananaskis 

Country recently won a government 

award. 

 Kristina also oversaw development of 

the CAC smartphone application to be 

launched in the fall of 2013. 'Working 

with a team of talented and passionate 

people has been the highlight of my 

time with the CAC," says Kristina. 

She looks forward to travelling in her 

time off. 
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Remotely controlled hazard reduction devices 
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• Combines ease of use with 24/7 reliability
• No residue or duds
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• Daisybell – mobility and efficiency – 40 shot capacity
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control Systems
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250.344.2122  www.avateksystems.ca
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Avalanche Control Technology & Mountain Safety Systems   /  www.avateksystems.ca
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