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During field work for avalanche research during the winters of 1999 and 2000, ASARC staff and 
graduate students were involved in three avalanches. These involvements ranged from being 
dusted by a large avalanche, to a skier accidental size 2.5. Thankfully, there were no injuries. 
Given that in the last 18 winters, we have logged over 4600 person-days in the field, travelled 
over 800,000 km on winter roads and observed profiles and tests on over 500 skier-tested 
avalanche slopes (Fig. 1), are three near misses (incidents without injuries) in two winters a 
problem? In this case, yes, because these three incidents had one worrisome factor in common: 
none were well reported to their co-workers and supervisor.  
 

 
 
We did not learn as much as we should have from the near misses of 1999 and 2000. The 
pyramid on the left of Figure 2 shows that in the construction industry, serious workplace 
incidents are much less frequent than near-misses and unsafe acts. Since near misses have risk 
factors in common with serious and fatal incidents, they provide powerful opportunities for us to 
learn how to reduce the likelihood of serious incidents. Because we were not learning enough 
from our near misses around 2000, our injury pyramid had the potential to look like the steeper 
pyramid on the right. For the sake of current and future employees and their families, as well as 
our employer, we needed to improve our reporting of incidents. 
  

Figure 1. This size 2 
avalanche was 
accidentally triggered by 
a snowboarder who was 
not injured. Although it 
did not involve ASARC 
staff, it is typical of some 
of the terrain we are 
exposed to during field 
work. 
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In response to these poorly reported near misses, I started to react by putting many “must do” 
statements in our safety manual. Fortunately at the time, I was helping to develop the CAA Level 
II Module 1 course, and was exposed to many new ideas on workplace risk control (safety). Two 
books—neither which I had read in 2000—have been particularly helpful: Managing the 
Unexpected (Weick and Sutcliffe, 2001) and Human Error Reduction and Safety Management 
(Petersen, 1996). (To get some of Petersen’s key ideas on safety culture without reading his book, 
do a web search or search http://www.ishn.com/CDA/Archives for “Petersen problem policies” 
and read the two-page article.) 
 
Petersen (2005) is emphatic that regulations and policies require a safety culture to be successful: 
“Safety system elements do not determine safety results. You might have all the correct elements 
or components in place. You can look great on paper. But it’s the culture in which these elements 
are used that determines your success.” 
 
To improve our safety culture, we have made several changes. These include improved training 
and communication, getting staff input into our safety system, positive feedback for no-go 
decisions, and getting me (at least part way) off my supervisory pedestal. We also have 
developed some resonant catch phrases that may help. These include: safety before science, 
small-lines.research, and consistent cautious decisions. Our visual safety goal for every winter is 
for us all to be sitting together without serious injury at the end of the season, discussing the 
winter. 
 
Staff buy-in 
The research technicians and graduate students have made many improvements to our safety 
manual (which is intentionally short so it is more likely to be read). While visiting training 
sessions for other operations we have picked up many useful ideas. Our internal risk review last 
spring included a staff survey, the results of which have improved our safety system. This is part 
of listening to staff and giving them a voice in operational updates.  
 

Figure 2. Real and hypothetical injury pyramids. 
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One of the reasons that the three near misses in 1999 and 2000 may have been poorly reported is 
that the staff were concerned that I would react negatively with questions like “What were you 
doing there under those conditions?” Now our objective for debriefing near misses is: What can 
we learn? For example, in 2003, two staff ski cut a size 2.5 avalanche—much larger than 
expected! When they contacted me later that day, I thanked them and asked them to call the other 
field station and discuss the lessons learned with their co-workers.  
 
I now think that an incident report can be finalized a few days after the incident. In my own 
minor incidents in recent years, I am better able to acknowledge the human factors and my errors 
after a couple of days. Apparently, some lessons are not learned until after reflection. 
 
For a report of a near miss to effectively reveal the ideas that might help prevent similar and 
potentially more serious incidents, the reporter should ideally be beyond blame. This may not be 
fully achievable, but to learn more from our incidents we are trying to get towards blamelessness.  
 
Although I did not feel I was on a supervisory pedestal (a.k.a. high horse) in 1999 and 2000, I 
had to get off it! Now when debriefing near misses from past, the only person we identify by 
name is me. Also, while I bring experience to the decision process, I acknowledge my limitations 
and strive to be equal during travel and when making decisions. 
 
Training 
Since most people who have taken the CAA Level II Module 1 course report that the course has 
improved their personal safety and that of their co-workers, we now pay wages for full-time staff 
and reimburse travel costs for this course. We also hire a mountain guide to coach us during three 
to five days of low-risk travel in avalanche terrain every winter. This is in addition to other staff 
training. In our internal risk review last spring, the field staff rated our training program highly. 
 
Positive feedback for no-go decisions 
Like many operations we select our possible routes for the day based on a forecast and a review 
of specific terrain in a morning safety meeting. Once in the field, any member of the team can 
veto the route, initiating a more cautious route or a turn-around. These no-go decisions result in a 
few days each winter when we return to base with no data—an empty field book. The person who 
initiated the no-go decision—even if they cannot explain their concerns about the route—is 
supported by the team members and by me. Sometimes when more information is reviewed the 
next morning, we realize the no-go decision was overly cautious. This is fine! We can continue 
avalanche research with quite a few overly cautious decisions but not with a lot of decisions that, 
in hindsight, were overly risky. While an excessive number of overly cautious decisions would 
prevent us from reaching our research goals, this does not occur primarily because the graduate 
students and technicians are highly motivated to collect the best practical field data. 
 
Outlook 
Although we have never had an avalanche injury, we have had several injuries and destroyed two 
vehicles while driving to and from our worksites. Last spring’s risk review suggests that our 
avalanche risk is now lower than our road risk. Also, our 1-minute afternoon risk reviews often 
identify road risk as being greater than our avalanche risk. We have made a number of changes to 
reduce our road risk and plan a driver training session for next winter. We are also implementing 
changes to reduce our risk of injuries while snowmobiling (and while getting them unstuck) as 
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well as while skiing. However, as long as we are gathering important field data for avalanche 
research, these risks won’t approach zero.  
 
Petersen (1996, p. 75-77) includes a nineteen question survey for safety system success as 
perceived by various levels of an organization. He reports that the scores correlate highly with 
worker safety in industrial worksites. This survey provides some indices for the hard-to-measure 
safety culture. It includes questions such as  

1. How much confidence and trust are shown in workers? 
2. How often are workers’ ideas sought and used constructively? 
3. How accurate is upward communication? 

 
On questions such as these, we now score higher than we would have in 2000; however, 
developing a safety culture is an ongoing process. We have made progress and have found 
resources from outside the avalanche community such as the books by Peterson, as well as Weick 
and Sutcliffe. Most importantly, we are actively exchanging ideas on the safety of avalanche 
workers with other operations. 
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