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With reference to Reasons (1990) “Swiss cheese model” produce a portfolio that critically explores the systematic factors relevant to the 1999 Saxetenbach Canyon disaster
Introduction 
This report will critically analyse the actions undertaken on 27th July 1999 regarding the tragedy that took place in the Saxetenbach Gorge, Switzerland. The incident involved 45 tourists and eight guides, who were split into four groups whilst taking part in a 3-hour canyoning experience. Unfortunately, a series of events and bad planning resulted in the groups entering the gorge when there was heavy rainfall further up in the mountains. This caused a flash flood in the gorge which swept the groups away leaving 18 participants and three guides dead. This report shall examine the events leading up to the event, such as the culture around health and safety in the country at the time and within the activity company (Adventure World) responsible for facilitating the canyoning. The events that happened on the day, including decision-making and risk management processes, will be examined and critically analysed using Reasons (1990) Swiss Cheese Model.
The broader picture: the culture around health and safety in Switzerland.
The UK body, the Adventure Activities Licensing Authority (AALA), describes canyoning as a combined water and rock activity where ‘hazards associated with a rock environment may at times combine or alternate with those of a water environment’, the report goes on to say canyoning is ‘usually wet, [and] it traditionally involves the decent of a steep water course and sometimes involves technical ropework’ (AALA, 2016, p. 1). In the UK there is no official national governing body award for canyoning, however there is a body called the UK Canyoning Association (UKCA). The UKCA are recognised for the best practice/standards when facilitating canyoning and provides training and leadership awards (UKCA, 2023). Switzerland in 1999 had no regulations around adventurous activities regarding to certification of guides within these activities. It was not until 10 years later after on January 31, 2011, that six people were finally convicted of manslaughter for organising a deadly canyoning trip; this led to the implementation of a law to regulate who can advertise and operate legally as a guide (Bechtel, 2011). These regulations are important to protect the participants who may not know much about regulations and licensing around adventurous activities in which centres can’t operate under their perceptions on what’s good or bad practice (Woollven, et al., 2007). So the introduction to the new law, titled: ‘Ordinance on Mountain Guides and Organisers of other High-Risk Activities’ states that ‘Licensed mountain guides are authorized to conduct canyoning if the guide has completed additional training with the Swiss Mountain Guide Association (SBV), holds a diploma recognised by the [International Federation of Mountain Guide Association] IFMGA’ (The Swiss Federal Council, 2019, p. 3). However, due to this unregulated system in 1999, it meant that seven of the eight guides in the canyon were in their first year of guiding (Baierlein, 2023). This lack of experience meant that they did not have a sufficient breadth of knowledge to draw from when creating dynamic risk assessments. This impacted upon their lack of confidence when making decisions concerned with health and safety issues (Kida, 2017).
The company: their risk management processes.
The company, Adventure World, which was providing canyoning on that day of the incident, received many criticisms around their risk management processes and their poor treatment of employees (Jenkins, 2021). In 1992, Adventure World hired two professional guides from New Zealand who has at least six years of experience each. These guides came in with high safety standards and procedures to be implemented, and because of this they provided good, safe canyoning sessions that attracted a lot of attention. As a result of this the company started hiring less experienced guides to run the canyoning sessions to keep up with demand whilst spending less money when providing their activities (Head, 1999). The ’New Zealand’ guides returned for a season in 1995 and one described the owners for getting ‘greedy’ and that they felt ‘something bad was going to happen’, so they left before the end of the season. The other guide also commented upon how these new inexperienced guides were more amenable to doing as they were told by management, even if this meant the activity was not fully safe; this pressure meant that the guides were going out even if the weather was not right, he too resigned (Baierlein, 2023). This shows how safety decisions were being made by those not qualified or in a position to think about the mitigation required to operate in such conditions. The Swiss Mountain Guides Association described Adventure World’s in-house guide training as a ‘crash course’ and ‘inadequate’ (Leland, 1999). 
Adventure World was subjected to the effect of ‘adventure tourism’, where outside organisations would organise a timetable of adventure activities. Hall (1992) describes it as ‘a broad spectrum of commercialised recreational operations that facilitate tourists’. Kane and Tucker (2004, p. 231) expand upon this stating that it is an ‘opportunity to be, or appear to be, adventurous within the packaged safety of being a guided tourist’. Expansion of operations left management in extreme financial exposure as they were getting around £50 from each individual and if the session got cancelled, they would lose that money (Leland, 1999). These latent conditions that were created by how the centre was operated and managed, produced an environment of stress because of the pressure on the guides to continue the flow of money; rather than letting the guides who are on the ground make the decisions of whether to head out or not (Reason, 1990). This environment was waiting for an active failure to happen.
To make the company make as much money as possible has resulted in multiple systemic failures. These failures included continuing normal operations when another company cancelled all sessions that used the gorge. Not cancelling outright led to a volunteer firefighter from the village coming to the company to warn of a sever storm higher in the valley and to not enter the canyon. However, the guides ignored this experienced local knowledge and maintained there course of action.


Introduction of the Swiss Cheese Model (SCM). Can the model be applied from planes to adventurous activities? 
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Description automatically generated with medium confidence][image: ]The SCM (see figure 1) created by Reasons (1990) was designed to help safety procedures and defences upon hazards in aviation. The model is described as ‘defences, barriers and safeguards [that] occupy a key position in the system approach’ (Reason, 2000, p. 769). The idea of the model is the more layers of cheese (control measure) placed in front of the hazard the more likely the hazard doesn’t become a problem. Within the model, all control measures have their limitations and failures and there represented as holes within these layers. These control measures are more likely to fail under different specific times, meaning these holes in the cheese are moving and changing sizes thus constituting a dynamic environment (Wiegmann, et al., 2022). The more layers you add, the less risk you are exposed to. It is down to the risk assessor’s opinion to the number of measures that should be in place. Too many layers would deem the hazard as impassable and therefore unsafe. Reason (1990) felt that there were four levels that should have barriers, unsafe acts, preconditions for unsafe acts, supervisory factors and organizational influences (Wiegmann, et al., 2022). These four factors are observed in the tragedy at Saxetenbach canyon and will be discussed in this report. The layers that could have been introduced to have changed the outcome will also be assessed.Figure 1: shows the Swiss cheese model as depicted from Reason (2000)
Figure 2: shows the hierarchy of controls from The National Institute for Occupational Safety and Health (2023)

This links into another theory of the hierarchy of controls (see figure 2), in which you have five actions to reduce or remove the hazard (The National Institute for Occupational Safety and Health, 2023). Linking this to the facilitation of adventure education, instructors will usually operate in the bottom three controls, as most centres will go to a different location to conduct the activity if it was felt the top two would have to be used. 
Control measures have to be carefully considered as some measures can introduce additional risk for example personal floatation devices (PFSs) can make swimming harder and slower as it creates more resistance in the water; it also can make climbing onto rocks harder as it pushes your centre of gravity out; straps and loops on the PFD can cause there to be entanglement. Linking this to the Saxetenbach gorge incident, the participants were provided with PFDs, however when the flash flood came about it created more holes in the Swiss cheese model, as its reported they saw a ‘wall of black water coming on them’ (Leland, 1999) this would intimate that there was lots of debris within the water. Having a PFD in this situation would mean that you’re more likely to get caught amongst the debris and then dragged down, whilst reducing the ability to avoid obstacles within the water. If participants were able to get to the side, climbing back out would be difficult. This is backed up with a report from a survivor which stated a branch was stuck in the arm straps of a PFD restricting movement, so it took multiple attempts to exit the water (Frolicker & Wienand, 2022).
Who were the participants and what experience did they have prior? Did Adventure World provide suitable equipment to manage their experience?
According to The Independent, the manager of Adventure World described canyoning and the competency of the participants as its ‘rafting without a raft’ and that the customers did not need to know how to swim as they were kitted out with a wet-suit, lifejacket, helmet and harness; so, in the organisation’s eyes nothing could go wrong (Lashmar & Karacs, 1999). For the participants they were trusting the guides to make the right decision, however they were falling into a authority heuristic trap as they didn’t know that the company and the guides ignored multiple signs. Alpin Raft, another company that operates in the area who also uses the same gorge to take clients canyoning, had realized that the clouds and the rain forming around the peaks could be perfect conditions to create a flash flood in the narrow canyon so they cancelled their tip (Leland, 1999). Canyons in mountainous terrain is subject to natural hazards, mostly flooding caused by heavy storms or dam operation. These environments are ever changing, with events such as forest fires changing the soil dynamic leading to hydrophobic conditions and the increase of flood effect (Ortega-Becerril, et al., 2022). These conditions can change quickly, requiring regular checks to gorges and the tributaries further upriver to ensure that the instructors will not fall into the familiarity heuristic trap (Zajchowski, et al., 2016; McCammon, 2002)
After reflecting upon the incident that happened at Saxtenbach Gorge, there are some lessons that I’m going to adopt into my practice. Firstly, looking at the weather for the day of session in conjunction with that of the day before and also the future forcast to provide a broader picture of what to expect. This will combat the heuristic trap of complacency and familuality as you are mitigating against any unforeseen circumstances. The guides at Saxtenbach Gorge fell into this heuristic trap as they failed to understand that the environment changes and how this can effect the flow of water, especially that flash floods are becoming more common with smaller amount of rains due to human interventions (Ortega-Becerril, et al., 2022). I’m also going to take this into account as a participant in these activities as previously I would not look into what the weather is doing or the reputation of the company. This was me being subject to an expert hailo (Stremba & Bisson, 2009). This was apparent in the gorge disaster when one of the participants interviewd after the incident highlighted how they didn’t know what canyonig was and ‘were just trusting the guides’ (Jenkins, 2021) therefore themselves falling into an expert halo trap (McCammon, 2004).
The surviving participants suffered from Post Traumatic Stress Disorder (PTSD). One of the survivors has addressed this in a blog post. They speak about the repercussions of ‘mental illness’ and PTSD that they had to deal with in the weeks, months and years on from the incident (Johnson, 2018). It was discussed in a study of their involvement in ‘Docleaf’, a crisis management programme, in the aftermath of the incident. They highlighted how many of the survivors had to go to the identification of the deceased bodies that were found that evening. This was said to be the ‘most distressing situation’ in the events (Perl, 1999). This poses the question as to whether the instructors, or the centre, should provide more attention to how these activities can cause stress leading to possible PTSD. Mortlocks (2001) theory upon the stages of adventure why it highlights misadventure as being an activity that it beyond the participants competence and could cause serious harm or injury (Mortlock, 1984). Adding to this, Carpenter and Priest (2006) introduces a further stage entitled ‘devastation and disaster’ where it is described that as losses occur and those who survive have ‘permanent psychological trauma’  as so for the participants of the Saxetenbach disaster they were in the devastation and disaster category as the effects where long term; as highlighted from Johnson (2018) saying she cannot ‘swim in a surf beach’. 
In conclusion this incident happened through multiple systemic issues that has been discussed in the previous paper. Adventure World was subjected to poor management that was overly reliant on the money that groups bring in, which ultimately took precedence over health and saftey. In a time of new travel and young adults going away on a planned trips that included lot’s of activities and experiences so that they could grow and find them selves in (Johnson, 2018). These organised holidays makes the participants trust companies, this lack of control and knowledge lead the participants into the social proof heuristic trap (McCammon, 2002). Adventure world also put lots of pressure for the guides to go out in conditions that they may not have been comfortable with further more the risk management, mitigation methods was not good enough as guides were getting trained and signed off by guides who where not neccarly experienced or qualified enough.
This incident was comparable to the Lyme Bay kayaking incident in 1993 that also included instructors who were not suitably qualified and were unable to make correct decisions. The instructors here fell into a set of heuristic traps, as with the Saxetenbach canyon disaster (Jenkins, 2021). The Lyme Bay incident triggered the development of AALA (Woollven, et al., 2007; Bennett, 1993). Switzerland also made a licensing authority as a result from this incident but it took ten years to come to provision due to their stance of it’s the companies and public responsibility to choose and analysis the risks and companises they choose in this time adventure world was subjected to another incident involving bungee jumping where the instructor chose too long of a bungee for the jump (swissinfo.ch, 2000) this highlights the importance of these authorities to monitor and provide regulation upon who can lead groups. However, whilst these new regulatory bodies have been formed, they appear to have missed key information regarding heuristic traps (The Swiss Federal Council, 2019; HSE, 2004). This is furthered by relatively low emphasis on these heuristic traps in British NGB awards . From my personal experience, this has been something that has not been mentioned during ML and RCI training courses. This means that whilst these regulatory bodies and accrediting bodies are working to make the outdoor work place safer, they are not tackling the route cause of the problem on the ground, which are heuristic traps. This means that ‘qualified’ instructors may not be able to make the decisions required to keep clients safe, as the NGB system is not operating in a way which develops this critical thought, which is imperative to safe delivery of outdoor and adventurous activities. 
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	Site specific risk assessment for Saxetenbach gorge

	Hazard 
	Risk
	People effected
	Risk likelihood
	Risk Severity 
	Control measures 
	Likelihood after mitigation

	Flah flood
	-broken bones 
-possible death 
-drowning
	All 
	3
	5
	-For all guides involved to look at local weather reports for the gorge and the catchment area of the gorge including any rivers feeding in the gorge
-don’t attempt the gorge if the weather docent looks right
-do not entre the gorge if the water is unclear or brown as this intermates its in spate 
	1

	Slips Trips
	-broken bones
-head injuries 
-drowning 
	All 
	4
	4
	-everyone wearing helmets 
-everyone wearing buoyancy aids 
-everyone wearing appropriate footwear, that are tight fitting i.e. trainers 
	2

	Deep water
	-drowning
	All
	3
	4
	-guides to establish the swimming capabilities of the group and confidence within water
-bouncy aids must be fitted appropriately and tight fitting with straps tucked away
	2

	Falling of scrambles 
	-head injures 
-broken bones 
	All
	3
	4
	The guide should lead the group through these sections using the use of spotting or ropework where necessary. 
-appropriate tight fitting foot where ie trainers must be warn along with helmets 
	2

	Entanglement
	-drowning 
	All 
	3
	5
	-not to entre the river if it is in a state of spate
-all jewelry should be removed
All PPE such as buoyancy aids should be properly fitted and all loose ends to be tucked away securely 
	2

	Falling objects 
	-head injuries 
	All
	3
	5
	-Helmets to be warn at all times 
-care after storms around the sides of the cliffs 
	2

	Exhaustion 
	-drowning 
-Broken bones 
	All
	3
	4
	-food and water to be carried to provide energy 
-instructors to have suitable break in between sessions 
	2
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