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Introduction to Portfolio
This portfolio will explore the systemic factors relevant to the 1999 Saxetenbach Canyon disaster with reference to Reason’s (1990) Swiss Cheese Model. Canyoning can defined the use of any methods necessary such as climbing, swimming, jumping, sliding, walking, and abseiling to descend a watercourse within a gorge or ravine (Schiavon, 2020). Firstly, introduce Reason’s (1990) Swiss Cheese Model with the use of an annotated diagram. Secondly, explore and introduce the 1999 Saxetenbach Canyon Disaster. Thirdly, research and study the key factors that led to the incident occurring. Fourthly, advice recommendations and suggestions for improved safety measures for canyoning at the Saxetenbach Gorge. Finally, write a reflective statement of what you learned from researching this occurrence and how it might change your personal approach to outdoor adventures. 




Introduction to Reason’s (1990) Swiss Cheese Model. 
Reason’s (1990) Swiss Cheese Model is an extremely popular accident causation model and is extensively used throughout a variety of industries (Underwood and Waterson, 2014). The image below shows Underwood and Waterson (2014) adaption of Reason’s 2008 version of his Swiss Cheese Model. 
[image: ]
According to the Swiss cheese model, a frontline "active failure" can cause an accident if there have been long-standing organisational flaws that have allowed this to happen. These circumstances and occurrences in the system show a lack of/inadequacy of protective measures (such as physical safety, training, and procedures) intended to stop accidents. Swiss cheese's layers and holes are a visual representation of a system's defences and the related weaknesses. An accident course can pass through the defensive layers and result in a hazard harming people, property, and the environment when the "holes" in a system's defences line up (Underwood and Waterson, 2014). All of this can be seen on the diagram picture of the Swiss Cheese Model on the page above. 

With the Swiss Cheese Model there are strengths and limitations to using the model. A strength of using Reason’s (1990) Swiss Cheese Model is that it is an easy to remember and adaptable graphical representation that makes it easy to visualise the notion of the organisational accident (Larouzee and Le Coze, 2020). Using Swiss cheese as a visualising tool to show how if there are weakness within something and how it can led to an incident occurring. A limitation of the Swiss Cheese Model is that it is too generic especially as there is lack of guidance on how to use the model and people have to make their own interpretation of the model (Larouzee and Le Coze, 2020). 

Introduction to the 1999 Saxetenbach Canyon Disaster
[image: Map

Description automatically generated]The location in which the company Adventure World use for their canyoning activities is Saxetenbach Gorge, near Interlaken in Switzerland. The image to the left shows the location of Saxetenbach Gorge marker out with a blue pin with a white dot in (Google Maps, 2023). 

Adventure World claims to have led over 36,000 canyoners since 1993, with no mishaps worse than a broken leg (Leland, 1999). According to a direct of Adventure World they obtained advice from water sport professionals from New Zealand  before deciding to go ahead with canyoning trips at the location mentioned and shown on the map (SWI swissinfo.ch, 2001). To go on canyoning trips with Adventure World the customers did not even now how to swim to be able to go, as long as they were kitted out with wetsuit, life jacket, helmet, and harness nothing could go wrong according to the manager (Lashmar and Karacs, 1999). 

[bookmark: _Hlk125714587][image: ]The nature of Saxetenbach Gorge is that it has lots of steep sides, with narrower sections in places, which widening in other places, a collection of waterfalls, at some parts of the gorge the is a path that runs along the water edge, plus fast moving water in a collection of sections along the gorge (Bazz Goes and Alpin Raft, 2016). Saxetenbach gorge is narrow and steep canyon, so you usually have to repeal into the canyon on a rope which is fixed to a sheer rock face (Leland, 1999). The picture below is screenshot from a video of a canyoning trip in the Saxetenbach Gorge, in the picture you can see how steep and narrow the canyon is (Bazz Goes and Alpin Raft, 2016). 
On Tuesday 27th July 1999 a group of 45 tourists had come together to for a canyoning experience, run by a local company called Adventure World, (Bell and Bale, 1999). The canyoning experience was run by 8 guides that were employed by Adventure World. The group of tourists where split into 4 groups of 10 to 12 people, with two guides accompanying each of the groups. The tourist was kitted out with wetsuits, helmets, and life jackets. 

Key Factors that Led to the Incident
On Tuesday 27th July 1999 at about 4:30pm the 8 guides employed by Adventure World led the group of 45 tourists equipped in wetsuits, helmets, and life jackets into Saxetenbach Gorge for their canyoning experience (Leland, 1999). However, before this someone from another company called Alpin Raft at about 4pm had looked towards the peaks and had seen a formation of clouds collecting and consider the odds especially as a flash storm in the narrow Saxetenbach gorge can lead to disasters, decided to cancel the trip that they had planned (Leland, 1999). From this can sort of work out that Adventure World did not necessarily consider the forming clouds appearing. An indication to stop the trip was that the company that normal photographers Adventure World’s trips had withdrawn due to the weather conditions, (Leland, 1999). This shows that this company was aware of the deteriorating weather conditions that were going to occur that day. 

[image: Rescuers stand in riverbed, some probing water with sticks]At around 6pm on Tuesday 27th July 1999 a flash flood swept through the gorge. With the flash flood there was 21 people in total from the group that died due to been swept away in the incident which include 18 tourists and 3 canyoning guides (Perl, n.d.). The first to see that something was happening was someone that was jogging alongside the Saxeten, first spotted wood in the water, then two bodies, one its stomach and one its back, even with the life jackets on the jogger could tell they were dead (Lashmar and Karacs, 1999). Rescues then searched the river for more of the tourists and guides that were missing from the group. The picture shows a group of the rescues searching the water for the miss tourists and guides (Giroud, 2019). The ones that had survived had been rescued and returned to the base. 
A key factor which led to the incident is the weather, which is one hazard within Reason’s (1990) Swiss Cheese Model. The weather is a factor because when the guides had taken the group of tourists to the edge of the river dark clouds, where gathering around nearby mountains, although, the guides paid no attention to this. Apparently, weather reports had forecasted clear skies, so the guides were not concerned with the cloudburst a few miles away (Lashmar and Karacs, 1999). This shows that the guides wanted to rely on the weather forecast, rather than what was happening with the weather around them and not paying attention to it. One of the tourists from the canyoning incident said, ‘that at the time when they entered the canyon it was raining really hard and was very dark’ (Jenkins, 1999). Another, tourist from the canyoning recalls that one moment the water falling down the mountain looked clear and blue, then the next there was a muddy, dirty black wall of water, which there was no warning for (Levine, 1999). The guides of Adventure World had been warned by a local fire officer of a storm approaching, which they should have listened to and had not said that they know what they are doing, as if they had listened, and not carried on with the canyoning trip, the incident would not have occurred. 

A second key factor is that Adventure World were apparently employing guides that lacked proper training and experience, according to an ex-employee of Adventure World, who left in 1996 after Adventure World started to do this, he quoted “An experienced guide knows when to get out." (Leland, 1999). The guides allegedly neglected to rescue the group from the creek even after the water level rose and the water became filthy, according to the prosecution. The guides should of know this if they had received the required adequate training from the managers. However, the guides are alleged had received inadequate training from the managers. Lacking proper training and experience is a hazard within the Swiss Cheese Model and adds a factor to the incident occurring. According, to Adventure Activities Licensing Authority (AALA) with combined water and rock activities there needs to be proper identification of appropriate leader competence, and instructor induction especially as there is not a National Governing Body for canyoning or qualification (Adventure Activities Licensing Authority, 2016). 

A third key factor that contributed to the incident occurring is that the company Adventure World lacked written safety protocols, which should be place with going out on activities such as risk assessment and operating procedures. This is a hazard within the Swiss Cheese Model as it was a factor which escaped through the holes and led to the incident occurring. 

Safety Measures 
There are several recommendations and suggestions which can be put in place to improve the safety measures for canyoning at the Saxetenbach Gorge. Safety measures can be in the form of what you can do on a small scale such as within a company or a on a larger scale as an organisation or policies. Small scale safety measures can come from the advice of larger scale safety measures. Examples of safety measures could include risk assessments and operating procedures, which include all of the information to be able to run an activity such as qualifications and training, how to reduce the risks, plus other information. Risk assessments are a layer of cheese within the Swiss Cheese Model, which can close some of the holes up due to the fact that a risk assessment is used to reduce the hazards that can occurring in outdoor activities. The same with operating procedures being a layer in the Swiss Cheese Model. 

The Swiss Outdoor Association is an association in Switzerland that supports the growth of commercial outdoor adventure sports with higher safety requirements and is set up in accordance with Swiss legislation. Activities like canyoning and river rafting must be provided by trustworthy and qualified providers who follow to industry safety requirements to deal with the dangers involved in these activities (Swiss Outdoor Association, n.d.). This organisation runs canyoning courses which can help improve the safety of canyoning as an activity and competence, plus confidence of the instructors that are running canyoning experience sessions. They also run other courses for other activities. The Swiss Outdoor Association is when layer of the Swiss Cheese Model which can prevent and incident from occurring. 

The Federal Assembly of the Swiss Confederation (2010) created the Federal Act on Mountain Guides and Organisers of other High-Risk Activities. The Act covers high-risk activities that are offered commercially in rocky or mountainous terrain, or around streams or rivers, where there is a chance of slipping or falling or a risk that is increased by rising water levels, falling rock or ice, or avalanches, and where the activities call for specialised knowledge or specialised safety measures (The Federal Assembly of the Swiss Confederation, 2010). Canyoning is an activity which is covered by the act so by having the act in place it is a safety measure that covers canyoning within the Saxetenbach Gorge. The Act is a layer cheese within Reason’s (1990) Swiss Cheese Model, as it is a policy in place as a license is required to run an activity, so it is away, that puts safety measures in place, to stop or reduce an incident from occurring. 

Reflective Account 
From researching and studying the 1999 Saxetenbach Canyon Disaster I have learnt about ways in to make sure that I have safety measures in place in outdoor experiences that I run for other people. This is because safety measure makes it so that people are able to participant in outdoor experiences with reducing the risk of hazards and incidents. From looking at the safety measures to improve the safety of canyoning I have learnt about an organisation in Switzerland for outdoor activities, and about an act that is in place. From this, I know what is available if I decide to participate or lead outdoor activities in Switzerland. From Reason’s (1990) Swiss Cheese Model I have learnt that you can use it to see what hazards can escape through if layers are not in place which, then possible close the holes up reduce the risk if an incident from occurring. 


Conclusion 
With liking Reason’s (1990) Swiss Cheese Model to the 1999 Saxetenbach Canyon disaster it shows how the key factors that led to the incident happen, and how safety measures can be put in place to reduce incidents in the future at Saxetenbach Gorge near Interlaken in Switzerland. Adventure World the company involved in the incident was prosecuted for what had happened. However, Adventure World use to be Switzerland’s largest adventure sports company, until the incident, however, in May 2000 after another incident occurred from a bungee jumping activity session, the company announced it was closing (SWI swissinfo.ch, 2000). To conclude from the case study and Reason’s (1990) Swiss Cheese Model, I have learnt how I can improve safety within my own practice so that an incident like the 1999 Saxetenbach Canyon disaster does not happen to me in the future. 
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Fig. 1. Swiss Cheese Model,
‘Adapted from Reason (2008).




