


Introduction

The Swiss Cheese Mode, developed by James Reason (1990), is a system-based approach to risk management that examines how multiple layers of security work together to reduce risk. It is often referred to as the ‘layers of protection’ approach and is widely used in various industries, including outdoor adventure. In this portfolio, I will critically appraise the Swiss Cheese Model, discussing its strengths and limitations, and applying it to the incident at Adventure World in 1999. I will also reflect on my own learning from this studying the incident and analyse the effectiveness of the ‘Combined Rock and Water Guidance’ provided by the Adventure Activities Licensing Authority (AALA), as specified. 
The model metaphorically compares these ‘layers of protection’ to Swiss cheese, where weakness in the layers are represented by holes. The model emphasizes the accidents are caused by a combination of factors and are rarely the result of a single flaw or factor. It consists of four components: hazards and potential risks, active barriers reducing risk, procedure and process, and accident sequence (Li and Thimble by, 2014). The strengths of the model lie in its ability to identify potential weaknesses in safety systems and provide a visual framework for understanding how accidents occur. Additionally, the model is relatively easy to understand, allowing it to be applied in different contexts.
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Despite its strengths, there are also limitations to the model. While is recognised for its effectiveness in addressing human factors and systematic conditions, it may not fully consider the complexity of real-world systems and may not accurately predict all potential risks.




Saxetbach Canyon
Canyoning in Saxetbach canyon has been popular since the late 19th century. The area has since become a favored destination for adventurous travelers and outdoor enthusiasts, who come to explore the canyon's many waterfalls and challenging routes (Goes, 2016). The area's popularity has led to the development of professional canyoning guides, and adventure tour companies to lead groups down the gorge and teach them the necessary skills to safely navigate its terrain.
One of the many adventure tour companies formed in this tourism boom was Adventure World, established in Interlaken in 1992 by experienced mountaineers. Adventure World quickly became renowned for its outstanding safety record and its size, as one of the largest adventure companies in Switzerland. Bringing its 44 employees to the table, with their great deal of experience and familiarity with the mountain, it was often seen as an easy pick for local tourists (Brooks, 1999). With the company quickly expanding in popularity, Adventure World caught the attention of travel agents Contiki. At the time Contiki was one of the fastest growing agencies offering thrill seeking packages specifically tailored to young people (18-25) seeking adrenaline (Head, 1999).
Being such a large company, Adventure World were eager to impress Contiki and secure an ongoing contract with them. During this process the company saw a drop in its 44 high quality instructors, this was due to the company’s change of focus from safety to money. Therefore, adventure world replaced its missing instructors quickly, for those with less experience, qualifications, and familiarity of the gorge itself. With this brazen approach to a lack of safety and profit driving on, 27th July 1999 a devastating flash flood resulted in the death of 21 victims, aged between 18 and 31. Following the disaster of 1999, Jenkins (1999) and Head (1999) work on interviewing employees revealed:

  “Safety standards we set at the beginning had dropped so dramatically, I just left.” 
· Dave Erikson-(Jenkins, 1999)
“Financial concerns overtaking the safety standards.” 
“Seven of the eight guides in the canyon on the day of the incident were first year guides”
· Alan Burt -(Jenkins, 1999)

Employing inadequately experienced guides encouraged to take risks with groups to secure profit. 
· Head, 1999 
“An experienced guide is able to withstand the pressure from the organization as well as say no.”
· Dave Erikson (Head, 1999)
· 
To outline the incident, a group of 44 tourists and 8 guides were canyoning in the Saxetenbach canyon when a localized storm created a sudden rise in water levels of the mountain stream in the ravine , as witnessed by residents and workers (Jenkins, 1999). This is believed to have been caused by a natural dam at the top of the gorge breaking due to the intensity of the storm, creating a 10-15 ft tall wave that raced upon the group. With few climbing to safety, the rest of the canyoners were engulfed by the wave, becoming either trapped or swept away. The nationalities of the victims were Australian (14), New Zealand (2), Swiss (2), South African (2) and British (1) (Australian Institute for Disaster Resilience, 2012). It took two days to recover the bodies of the victims, ranging from ages 16 to 44.
The AALA’s combined rock and water guidance is designed to provide operators of adventurous activities with comprehensive recommendations to minimize risks and ensure the safety of participants. It includes guidelines on various aspects of canyoning, including risk assessment, equipment requirements, staff training, and emergency procedures (AALA, 2016). The guidance emphasizes the importance of thorough risk assessments, appropriate training and qualifications for guides, and having suitable safety measures in place to mitigate the risk associated with rock and water activities.
The sudden rise in water levels caught the group off guard despite the visible storm that had been brewing. It highlights the need for operators to closely monitor weather conditions and water levels during such activities. Due to the nationalities of the victims, it highlights the importance of an international standard such as the guidelines provided by the AALA. 


What Happened that day?
This incident has been attributed to a combination of complex factors and has been analyzed in accordance with the Swiss cheese model (Reason, 1990). Firstly, there were various organizational factors that contributed to the disaster. The group were inadequately supervised by the instructors, and Adventure World had failed to ensure that the instructors were adequately qualified and experienced in the area. Following the incident, Hoedle, the owner of Adventure World implemented that employees were required to undertake a weeklong course, followed by 20-50 sessions as an assistant instructor. However, in previous years the companies “experienced instructors had an average of 5 years’ experience. Erikson believes due to the financial strive quantity overtook quality and therefore ‘experienced’ instructors in fact weren’t experienced at all (Jenkins, 1999).
Furthermore, the instructors that day had been given the green light by their superiors at Adventure World. Despite them being warned about the conditions of the canyon by the local fire department and other tour companies.
Secondly, there were various flaws in the tour that led to exposed channels through the Swiss cheese model regarding environmental factors (Reason, 1990). The canyon itself only holds a length of 100m where the canyon is ‘true’ with steep walls that provide no exits or escape routes, the rest of the canyon has climbable walls for emergency escape routes. 
On the day of the incident, 2 out of the 4 groups present in the canyon were unfortunately positioned within this 100m stretch, it was within these 2 trapped groups where the largest amount of casualties and deaths occurred. 
The weather conditions on the day were visibly poor with clients pointing out hearing thunder on their way up to the canyon and its dark skies (Jenkins, 1999). The weather reports for the day showed localized storms with poor conditions for canyoning, high winds and heavy rain (Liquisearch, N/A). Saxetbach canyon was not safe to descent in high water levels, such as those that occurred on the day of the accident.
Thirdly, there were various human factors that contributed to the disaster. The instructor had failed to adequately assess the abilities of the group, which meant that they were unprepared for the challenges of the tour (Jenkins, 1999; Head, 1999). Furthermore, the instructor had failed to provide adequate guidance, which meant that the group were unable to effectively manage the risks associated with the tour. 
Due to the 4 separate groups being at different stages of the canyon, the group at the top was unable to communicate with those further down due to a lack of communication systems in place, however, due to the speed of the water, even if these were in place would they have been effective?
These environmental challenges were exacerbated by the fact that the group were inadequately prepared and were thus unable to effectively manage the risks associated with the tour.
In conclusion, the 1999 Saxetbach canyoning disaster was the result of a complex combination of organizational, environmental and human factors. This incident highlights the importance of ensuring that instructors are adequately qualified, and that safety instructions are adhered to.



Safety improvement suggestions
Experienced guides
It is recommended that canyoning trips in Saxetbach Canyon should be led by experienced guides. In recent years Adventure World had many experienced guides with 5 or so years under their belt, due to the quantity over quality stake the company took to be able to have a larger financial flow, the quality and experience of these instructors dropped massively (Head, 1999).
One solution to this would be pairing inexperienced guides with more experienced ones, that can adequately train and assist these newer guides building on their qualifications to create a safer environment for customers. Even if new guides are fully qualified, often they can be ill prepared for real life situations where experience plays a key factor in the outcome. 
Normal operating and emergency procedures
The use of normal operating procedures in the modern world of outdoor adventure is standard practice, this will include periodic checking and maintenance of safety equipment as well as daily checks, risk assessments, instructor training and reporting of things such as weather conditions.
As a minimum safety procedure all members of the group should have been fitted with life jackets and helmets that were up-to-date and not damaged. 
During the trial of the Saxetbach disaster it was uncovered that Adventure world had a clear lack of safety protocols in the form of written documents (Giroud,2019).
Emergency procedures are also a tool for instructors and guides to use in case of an emergency such as the Saxetbach disaster. The importance of both normal operating and emergency procedures is outlined by the AALA within their guidance.
In the case so the saxetbach disaster, the local fire station’s weather warnings were ignored, AALA’s guidelines state that there should be set roles of Forecasting conditions and clear cut-off criteria. The weather conditions were not only visibly awful but also stated to the groups on many occasions by other activity centers and firefighters, if the forecast had been checked sooner than an alternative solution may have been offered, therefore releasing the pressure instructors were under to lead the group into the canyon (AALA, 2016)
It is important to have emergency procedures in place in case of an accident. There were no escape routes on the 100m stretch of ‘true’ canyon, in this are safety should be enhanced with the option going to tourists on whether they wanted to continue (Challenge by choice). This could have led to less members being swept away due to safety falls in line to prevent this from happening in the worst-case scenario. 





Reflective account
 
This account of the incidents that occurred on the 27th July 1999 emphasizes the importance of not only the qualifications of instructors but also their experience in the local environment and there competency and confidence on working with the company. The incident itself has a direct impact on my personal instructing as it really sheds a light and brings the risk factor of instructor’s roles and responsibilities into fact and reality, and I feel as though these can often be forgotten and masked by many. 
An instructor’s role is much more than simply providing a good time. This incident shows up and reminds us of the importance of safety procedures and experience when instructing and that they shouldn’t be masked or forgotten about just to improve money flow, this isn’t stating that safety procedures were forgotten about, but it is a reminder to follow safety guidelines and procedures and not cutting corners. The instructors that survived the incident and a handful of those that work for the company have been charged with manslaughter. This is an obviously life changing factor that I feel many instructors might not often realize the vast responsibility they hold.  
For me this incident reminds me of these responsibilities I and others hold. Reminding us that those in charge aren’t always looking out for the best safety interests, and to hold a backbone when you feel conditions and safety procedures are out of line or don’t hold value in certain scenarios and situations as these might just change someone’s life. It is better to be safe and secure in your decisions than it is to put the group in front of unnecessary risk that falls outside of the risk signed up for. 
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