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In this report I am going to discuss the events that occurred in Saxetenbach, Switzerland, on 27th July 1999. Forty-eight tourists went out with eight guides from Adventure World (AW) to go canyoning, when a flash flood occurred following a thunderstorm and heavy rain; 21 people were swept away, losing their lives.
To discuss this event, I will consider Reason’s Swiss Cheese Model (2000) to support my findings and help identify the key failures in preparation and how the event could have been avoided to begin with. When addressing human fallibility both a person and system approach are needed (Reason, 2000) so individual and company influence will be considered. I will be primarily focusing on two key points which I find to be the most important in this case, they are:
Experience levels of the guides.
Weather signs and warnings.
SECTION 1
[bookmark: _Hlk62030481]The collision of the African and Eurasian tectonic plates was the origin of the Swiss Alps 25 – 30 million years ago (Stretton, 2018). Taken back to its Spanish origins, the word Canyon translates as tube or pipe; the Saxetenbach incident, however, took place in a Gorge (grid reference 46°39′34″N 7°52′3″E﻿ / ﻿46.65944°N 7.86750°E﻿), gorges have steeper sides than canyons which can mean a lack of escape routes– creating additional risk (National Geographic, 2021). The river running through the gorge is the left tributary of the river Lütschine which continues to erode the gorge as it flows over the rocks. 
AW, which opened its doors in 1992, was at the peak of Switzerland’s adventure sports industry before the accident, had served over 100,000 clients and taken more than 35,000 people to the gorge since 1994 without major incident (Jenkins, 1999). It’s competitor, Alpin Raft, has been there since 1988 and still runs trips to this day, indicating that with the correct precautions in place activities can continue there (Alpinraft, 2021a). 
AWs idea was to make extreme sports available to everyone, customers did not even have to be able to swim (Lashmar & Karacs, 1999). Lashmar and Karacs (1999) also note that the manager Mr. Hoedle was influenced by his industries belief that canyoning was “Much fun – no risk”. Due to the company closing in 2000 it has not been possible to find any records of how they prepared everyone for the trip, but according to one survivor, they were unaware of what canyoning entailed (Jenkins, 1999). Canyoning follows the waterflow, negotiating waterfalls, boulders and other natural obstacles using ropes, climbing and scrambling (Walsh, 2016).  The Adventure Activities Licencing Authority (AALA), (2016) clearly note that canyoning is a combined water/rock activity (CWRA) so has a mix of the risks of both elements such as impact, drowning and hypothermia. Saxetenbach Gorge is an easy route in terms of canyoning, it is not overly complicated, the experience starts with a 10m rappel and has jumps with a maximum height of 5m; for those who don’t want to do these there appear to be other routes available (Alpinraft, 2001b). It appears to be ideal for people canyoning for the first time, and because of this the guides who work for AW used this as part of their training to become full guides (Jenkins, 1999). There is a road that follows the gorge down which businesses can use to pick up and drop off clients. July 1999 had been unusually dry in Switzerland but thunderstorms were prominent on the 27th (Meteoswiss, 1999).
Jenkins (1999) notes that Dave Erikson and Jeff Clarke, both experienced New Zealand guides were originally hired to run the trips and set up the necessary safety measures such as doing risk assessments, gave their opinions on how AW started to move away from experience and into maximising profits. They say that by 1995 they were running 500 people a day down the canyon, showing just how popular both the sport and AW was getting. They continue to explain that the top guides were no longer able to cope with the sheer numbers, and so AW was hiring less experienced guides.  AW overextended itself taking on more clients than its guides could handle in a safe and manageable manner; It is also mentioned by the New Zealand guides that they had warned the company about safety concerns and it did promise to fix them, it clearly never did and this lack of training is potentially the ‘hole in the first slice of swiss cheese’ which will be discussed further later. 
Subsequently it is easy to understand why such a terrible event was about to unfold, it was just a matter of time. When it comes to safety in this area the Swiss Government left the measures used to the companies, so there was no overall legislation to adhere to (Giroud, 2019). Felix Oehler, General Manager, said there were no written safety regulations at the time but that he felt no guilt even though safety was his responsibility (Brookes, 2001).
Section 2 

In this section, I will describe the incident and following this I will discuss what I believe to be the contributing factors causing the escalation of this incident.
Four tour buses had come through the swiss mountains and 48 people had opted to take canyoning as an extra activity. Under an emergency plan formulated 3 years previously the company were warned by local fire and rescue not to continue (Head, 1999) however, at around 5pm the first of 4 sub-groups each consisting of 12 clients and 2 tour guides were given the OK to go down by the lead guide Benny Steuri who had no concerns (Brookes, 2001). A flash flood caused by a storm, created a wall of water that rushed along the gorge transporting logs and stones as it forced its way down. By 6pm as two of the four groups were in the lower and upper thirds of the gorge where it is impossible to climb out due to the steep walls, the water and debris hit. Unfortunately, 21 people including 3 guides were to lose their lives by 7pm. 
I will now discuss what I believe to be the key factors in the incident.
Holes in Slice of cheese 1 - the guides training.
For safety to be assured, and therefore prevent any ‘holes in the cheese’ then it should be expected that tour guides are fully trained and experienced to deal with and identify potential risks (Federal Assembly of the Swiss Federation (FASF), 2014). As stated previously, there has been concerns raised with the company about the competency of the guides, the level of experience that the guides had each year was reduced as the need for new staff increased, this means that the general level of safety and understanding became greatly reduced also.  When looking into the requirements for training to be a guide for AW, Hoedle stated:

First, they must have some background in river sports—usually kayaking or rafting. Second, they must take a one-week intensive course in Corsica, where they are trained in such areas as water dynamics, rescue, leadership, first aid, and rope handling. Third, they must make 20 to 50 trips down the Saxeten River as an assistant guide working with a more experienced guide. (Jenkins,  1999, Para.19).

The UK Canyon Guides (UKCG, 2021) current pre-requisites (based on the American Canyoneering Association Syllabus) for training to be a professional guide include, a canyoning course, a canyon rescue course and a canyon logbook noting at least 25 personal canyons and 40 guide days; far more comprehensive than the ‘some background’ and on the job training indicated by Hoedle. Although it is appreciated that standards have changed it is still a strong indication that the training offered by AW in 1999 was not robust. With only a week to learn not only how to use the ropes but also rescue and first aid, the New Zealand guides concerns seem warranted.  The prosecutor in the court case noted that the company’s ethos of paying guides per trip encouraged a disrespect of safety and specified that the guides were not trained in the potential effects of thunderstorms (Bechtel, 2001) – a systematic flaw. This leads me to my next point of concern. 
Holes in slice of cheese 2 – Weather risk
It essential to check weather conditions/forecasts prior to canyoning (FASF, 2014) due to the very real risk of flooding. On the day of the accident one of the survivors mentions going through a storm on the way to AW showing that they would have been aware of the nearby bad weather, heavy rainfall upstream can cause water levels to rise to dangerous levels in gorges, this knowledge should lead to a review of the risk assessment (FASF, 2014). As previously noted in a gorge you are trapped with large rock surfaces on either side of you, which do not allow for the water to able to go anywhere else but up and forwards. Not only had the clients travelled through the storm but as mentioned local fire and rescue had warned the guides not to go into the canyon on that day due to the danger of flooding (Head, 1999). Furthermore, both Alpin Raft and a photographer that they had booked, had both cancelled their trips down the canyons due to concern of bad weather (Leland, 1999). There had been plenty of warning signs that both the guides and clients should have seen as red flags. Yet, the decision from AWs lead guide, Benny Steuri was that the gorge was safe enough (Brookes, 2001). 
Section 3 - Immediate and long-term response
In this section I will discuss the immediate response from the company and the affect it had worldwide, the involvement of mass media and the effect it had on staff and surviving clients as well as the company’s decisions following the accident. Having discussed this I will move on to the implications that this accident had on the health and safety of adventurous activities globally.
[bookmark: _Hlk62122629]The immediate response from the company was that a tragic accident had occurred which was unforeseeable. Rescue parties were instigated to search for survivors (SRF, 2011) but tragically bodies were found floating in the lake. For survivors and relatives, the immediate post incident time was confusing, it appeared the press had more information than they did. People were taken to the hospitals or questioned by police while they waited for news of their companions, not returning to their chalet until 1am the next morning (Perl, 2005). Due to the international loss of life the media arrived from around the world. Within Switzerland the press did not report on the event immediately leaving the people in the local area potentially unaware of what had happened unless they watched the international news channels. Some press were not respectful and a police cordon was set up around the chalet where the survivors were staying (Perl, 2005). Perl (2005) also notes that AW put the needs of the business before the needs of the staff involved, requiring them to continue working until relief staff could be found for a temporary respite – there appeared to be no consideration regarding post-traumatic stress or debriefing for this young and inexperienced group, this could have endangered them and those they were supervising further. However, AW did approach a company to develop a warning system for high water which would incorporate short and longer-term weather prediction for the gorge (Giroud, 2019), unfortunately following a Bungee related death at AW less than a year after the incident, AW declared bankruptcy and the warning system was never developed. It is interesting that the company, Meteodat, did approach others to see if there was interest in investing but felt that the attitude reflected was that of, if you go into the natural world you are responsible for what happens and shouldn’t rely on these types of system (Giroud, 2019). If the early warning system had been developed because of the tragedy this would have closed one of the holes in the slice of cheese and would have been a system response to the event. 
Regarding long-term implications this event was not isolated for example two young schoolgirls lost their lives in the UK in the year 2000 as well (Beedie & Bourne, 2005). The international outcry for enhanced precautions for adventurous activities stimulated changes in legislation all over the world.  In Switzerland no legislation was brought in until the Act of 2014 (FASF, 2014) this then included aspects such as companies must be licenced, and it specified duties of care – including the need for an assessment of weather conditions. However, in the UK there have been updates to the AALA guidelines (AALA, 2016) which were first instigated in 1995 following a tragedy in England. Blumberg, cited in Giroud (2019) stresses the importance of guidance and law in empowering guides to make decisions based on safety rather than monetary gain, this helps to close another hole in the cheese. 

SECTION 4
In this section I will reflect on how I believe that the use of Reasons swiss cheese model made it easy to understand where holes in a measure can show, through this it is possible to understand and move forward closing those holes to aid in better safety for the future. Reason notes that holes can open and close depending on the dynamic and irradicating all holes is not entirely necessary for safety to be maintained if they do not form a pathway (Reason, 2000). 
Although the training regime of AW seemed lacking it is important to note that the guides were providing a difficult activity in which you have to be aware of the risks of CWRA (AALA, 2016) One would hope that during the hiring process AW would have made sure that their guides had a plethora of water-based experience and awareness of the dangers of guiding people through canyoning as mentioned in the AALA 6.06 (2016), through the use of common sense, and before the accident of 1999 there had been no serious injuries which is without a doubt due to the care and focus of the guides going down with the groups.
It Is important to note the difference between how the Swiss have dealt with the situation and how the UK did. In the UK even with a much less severe case we assessed that the risk was high and decided to employ a legislation requiring guides and companies to have a certain awareness and complete certain aspects before allowing anyone to begin the activity, this was implemented in 2004 (AALA, 2004). Whereas the Swiss government decided that it would hold the companies liable for the safety of their clients and staff and decided it was better for them to hold their own rules, this lasted until 2014 where they joined with the International Organisation for Standardization (ISO, 2014). Legislation can be an important factor in giving employees a voice as with the Health & Safety at Work Act 1974, it is clear from the incident that this would have potentially made a difference. In my future career I will ensure that I always put safety and risk assessment first and advocate on behalf of myself and others who may be in my charge. I think that the potential benefit of using a dynamic risk assessment tool could also have reduced the risk to life in this instance as it is something that could have been employed as soon as it started to rain as they were entering the gorge. 
Many lives were lost due to both a lack of communication, risk assessments and poor positioning from guides. It is my opinion that as they were aware of extra danger on that day they should have employed extra precautions to reduce risk. Positioning a spotter further upstream to keep an eye on the river or having some additional communication such as a sequence of whistle blows could have meant the guides could have been aware of the danger before seeing it.
It is always important to know that there is never going to be a way for any outdoor activity to mitigate all the risk, so the most important thing to do is to reduce the risk to manageable levels so that people can understand and work with the risks.  In this way employing Reasons swiss cheese model they could have put into preparation for any further dangers that would not have been visible from a standard risk assessment.
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