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Swiss cheese part 3

Professor James Reason FBA (Fellow British Academy) was a professor of psychology at the university of Manchester, now Professor Emeritus. He also attended the University of Leicester as a Lecturer and Reader within the Department of Psychology. He is well known for writing publications such as Man in motion (1974), Human error (1990) and Managing the risks of organisational accidents (Reason, 1997). The latter more commonly referred to as the Swiss cheese model (The British Academy, 2024). 
The Swiss Cheese model represents an organization's control measures or defences against failure as a set of barriers. These obstacles are shown in this model as slices of Swiss cheese. These obstacles may be behavioural, such as the manner in which instruction is provided, or they may be physical for example, equipment.
The holes in the cheese slices represent weaknesses in specific areas of the system. These holes or gaps in the system are referred to as dynamic since their size and location are always shifting. A catastrophic incident is more likely to occur if there are holes in numerous layers at the same time, or if one layer is compromised or removed. In an ideal world, every layer would be flawless, devoid of any holes, but since no layer is flawless, the more layers of protection and the fewer holes there are, the better. 
According to Reason's model, for unfavourable outcomes to occur, a number of contributing factors (like the holes in cheese slices) must align. Accidents typically happen at the end of a chain of events, each one of which making the environment more dangerous.
In order to address risk and the role that decisions play in causing and contributing to accidents, the National Safety Council (NSC) established the Hierarchy of Controls, a safety framework, in 1952 (National Safety Council, 2019). 
Elimination is the first stage of the hierarchy. The total elimination or removal of the risk is the final objective. This entails planning events or selecting areas where risk is completely eliminated. This is often not applicable in outdoor adventure education as eliminating would often result in the activity not occurring at all. However, prior to entering the gorge, had the company or guides considered the potential hazard of rain and darkening skies and consequently the impact it would have to water levels, along with the decision both the photography company and that of Alpine Raft took not expose their staff and clients, the incident would not have occurred. The hazard of rain would not have been eliminated but the absence of people in the gorge would have eliminated the risk of death.
Substitution, being the next step in the hierarchy, is for when elimination is not possible. Substitution is the process of changing a potentially dangerous component for a less dangerous one. For instance, selecting activities with fewer inherent hazards or utilizing equipment with improved safety features. It is at this point the guides should have offered an alternative experience or cancelled the excursion in its entirety.
Following substitution is the level known as Engineering controls. To lower the risk, engineering controls entail making changes to the environment or the equipment being used. This could entail erecting rails/barriers, adding security elements, or designing buildings that improve participant safety. Engineering controls in the form of fixed ropes and anchor points had already been installed at points in the gorge where rope access was required. However, these control measures were to address the risk of falling and not designed to safeguard people from the flood water containing boulders and trees. To this end those currently hooked up to the safety equipment at the time the deluge struck may have stood a slightly better chance of survival.
The penultimate tier, Administrative Controls, entails putting procedures, policies, and regulations into practice in order to control and reduce risks. It entails laying out guidelines, developing safety procedures, and giving employees and participants precise instructions.
Based on first-hand accounts from survivors and legal testimonies from those charged with manslaughter it appears that Adventure world were lax in their governance. Whist the guides in the gorge had a level of experience and topological knowledge, their level of training and length of experience has been consistently questioned. It was documented that a register or log of those in the gorge was not taken, that each participant did not have distinguishing identification about their person and that local media was relied upon to forecast the weather. Furthermore, it was established that in 1999 practitioners and operators were not regulated and therefore individual qualifications and standards of practice could not be measured. In one account it was said that the safety policy was defensive but that it was not written down.
The final line of defence is Personal Protective Equipment (PPE), which entails providing participants and employees with the proper gear in order to protect them from certain threats. This could include harnesses, helmets, life jackets, and other safety gear.  The PPE provided to the tourists has not been questioned and can be deemed sufficient to protect the individual in normal canyoning conditions.
Within Outdoor adventure education, most of the “cheese layers” are positioned within the last three tiers. Although, the idea is to combine all of these control measures into a cohesive strategy for risk management when designing and implementing outdoor adventure education programmes. The hierarchy is intended to be followed in order, thus efforts should first concentrate on elimination and, if that isn't feasible, move through the other stages sequentially. The goal is to move away from depending just on administrative procedures or personal protective equipment and toward more robust and efficient risk controls.
When applying the Swiss Cheese Model to this incident it can be established that the deaths occurred because of a sudden flood but was in fact multifactorial whereby several layers of control measures had been negated, any one of which if enacted could have put a stop to the trip (Rothman and Greenland, 2005;Hulme and Finch, 2015). There by preventing catastrophe. 
The Saxeten Gorge Incident is categorised as a Critical, due to the event overwhelming the mechanisms put in place by both the company and the guides themselves. As adapted from the Outdoor Education Advisors Panel (2020). Having established the incident as multifactorial, it can be further concluded that it’s categorisation as an Organisational Accidental; As it involved the acts of numerous people at different levels of responsibility within the Adventure World organisation. 
The failures exposed by the Saxeten Incident can labelled as Human error and violations. Human error is defined as the unintentional outcome of a decision that was made with good and correct intention whereas a violation would be classified as an intentional failure for example, conscious decisions to ignore or override procedures and protocols (University of East Anglia , 2018). 
At the time of the incident, there was no regulation for canyoning in Switzerland and as such there could be no inference that Adventure World violated legislation, however from an internal governance perspective it could be argued that by not maintaining robust safety systems in writing or ensuring their field staff had appropriate levels of experience and training, they have in fact violated their own protocols. Moreso, the attitude of Adventure World in seeking to maintain relationships with large corporate tour operators to maintain revenue at the expense of safety could also be described as a violation.
These types of failures can be defined as latent as they remain suppressed until one or more conditions combine as described in Reasons Swiss Cheese model (reasons, 1997). Generally Latent failures are made when tasks that may remind one of the procedures are removed, in this case it would describe the lack of written policy and procedure and reduced emphasis on experience and training.
Once the trip had been authorised by Adventure world management it was down to the guides to take responsibility for the welfare and safety of their clients. Prior to entering gorge, the guides still had time to call the trip off. There were enough red flags in the form of darkening skies, heavy rain and the refusal of the photographer to join the trip to justify a no-go decision. Failure to do so evidences both rule based, and knowledge based “Thinking Errors”. In this scenario these human failure violations are situational.
These types of failure are defined as Active failures as in this case they were made by the guides and consequences of their decisions had relatively immediate consequences. However, as identified this failure was not the ultimate cause of the accident. It must be recognised that as the incident unfolded the guides disregarded rules in their efforts to save as many people as they could and while their actions should not be defined as errors, the decisions they made were most definitely active and exceptional. 
In a paper by (McCammon, 2002; Johnson et al., 2020) describing the evidence of heuristic traps in recreational avalanche accidents, the author describes domains of heuristic traps.  With regards to Saxeten, the guides demonstrated the trap of familiarity whereby they had been down the gorge many times. In not responding to the environmental conditions the guides could be complicit of ‘Routine’ violations whereby bad practice has become conventional.
Whilst not responsible for the incident, the tour party members displayed several heuristic traits and as such they could have positively affected their own destiny on the day if they had recognised that they were falling into these traps. (McCammon, 2002) defines “Acceptance” as “I am not chickening out; I am not going to be the one to call it”. All tourists were adults and would have been able to read the weather, perhaps not well enough to understand the full consequences, but enough to at least challenge. It was raining and there was lightning as we drove up to the canyon,” says Kelly Brajkovich (sperkins-pom, 1999) This then leads into the “Expert Halo” trap. The tourists were uncritical trusting experts and as such once again did not challenge. Lastly there is ‘Social facilitation / proof’ everyone was doing it. 
These heuristic traps, combined with human errors and violations reaffirms the Swiss Cheese model described by Reason (1997). However, the gaps in the system, were only dynamic when the group entered the gorge. Most of the failures were latent conditions and as such many holes were already aligned.
Most of the blame has been attributed to the latent conditions of Adventure Worlds organisational structure (Pleshko, 2007). When the then president of the Adventure World Board told the court that the tragedy was "unforeseeable and unavoidable."  Along with "I am not conscious of having made a mistake,", it paints a very damming picture when the peeling back the layers of the model.
On the back of the Saxeten tragedy the need for certification and training was identified but it took until 2014 for Swiss parliament with the support industry groups to succeed in creating the federal act on risk sports. The act made safety certification mandatory for businesses earning at least CHF2,300 (£1,851) per year. Companies develop a concept specific to their needs. Annual audits verify whether or not the companies have complied with these needs. Companies also undergo risk assessments for each activity offered and are required to have training (Giroud, 2019).

The success of the Swiss Cheese Model had led to academic debate on its ability to guide practice. Larouzee and Le Coze (2020) concluded in the historical and critical review of the SCM by reaffirming the strengths of the model and defending its ongoing relevance.
One aspect of the incident that although recorded drew little attention was the effect the tragedy had on the survivors, more so those that volunteered to help identify bodies and comfort the families and loved ones of those that perished in the days that followed.
Dr David Perl runs a private consultancy specialising in crisis management called Docleaf. Docleaf were initially called in to assess the situation as to what additional resources would be required to assist the survivors, the rest of the tour party and any family travelling to the accident scene (Perl , 2020). Dr Pearl highlighted, as an example, the unrespectful intrusion of the media and the detrimental impact this had on not just the survivors and families but support staff such as those running the chalets. These individuals had spent enough time with the victims to form bonds but were not given the time and space to process the event, some even being tasked to host new guests the following day. 
Dr Perl concludes that is most likely that some of the survivors and those exposed to the trauma and will develop Post Traumatic Stress disorder, an increasingly recognised syndrome in 1999 but commonly understood today. PTSD usually develops within the first 6 months after the trauma occurs. In some people, PTSD can take years to develop (Mental Health UK, 2024). 


section 4 - Reflection
Upon reflection I have found that the disregard for common practices and safety systems within the outdoors demonstrated throughout the saxetenbach incident has reaffirmed my own decision-making processes. 
For example, I make sure I’m aware of the weather conditions throughout the day, which the guides did not appear to do as the heavy rain which caused the flash flood was not accounted for. 
Another example would be making sure that I bring appropriate PPE and am competent enough to guide a session, and if there are more than one guide, making sure they are equally or more equipped than I in order to balance out any shortcomings. 
One way I may rethink practice is that the rules are sometimes more applicable as guidelines, as in a dynamic environment the originally decided route may be less safe than somewhere you were told not to go. The ability to justify decisions based on dynamic risk assessment in order to make an experience safer is an important skill to have and I believe I shall make learning this ability a priority to improve my competence as a guide. 
	SaxetenBach Gorge Risk Assessment  
	Date: February 16th 2024

	Completed by: Tom Miles 
	Signature: 
	Review Date: before each use (dynamic) 

	HAZARD
	WHO IS AT RISK?
	UNMANAGED RISK
	CONTROL MEASURES
	CONTROLLED RISK

	Road accident 
	Participants and instructor
	MED
	· Instructor leading the activity shall hold the appropriate, current driving qualification
· Instructor to have appropriate Insurance for vehicle use at work 
	LOW

	Lack of Supervision and Instruction
	participants
	MED
	· Instructor leading the activity shall hold the appropriate and current/relevent qualifications
· Staff to maintain personal continual professional development (CPD)
· All qualifications and training will be verified and logged in the Staff Training Log and CPD files
· Ensure instructor to participant ratio is adequate 
	LOW

	Medical emergency caused by pre-existing medical condition
	Instructor& group 
	HIGH
	· Participants complete a medical declaration prior to session 
· Instructor to check all medicals prior to session 
· Instructor is a qualified first aider
· Participants are requested to make themselves known to their supervising instructor if they have any pre-existing condition/ and/or medication logged by the instructor
· In the very unlikely event that a participant should suffer from a medical emergency (i.e. heart attack, stroke, epileptic fit, diabetic emergency) the emergency services will be contacted and appropriate first aid treatment will be administered
· Policies and emergency procedures instigated if appropriate
	LOW

	Lack of communication in the event of an emergency leading to delay of rescue
	Instructor and group
	HIGH
	· Instructor to carry mobile phone and phone to be registered to an Emergency SMS texting service.  Personal Locator Beacon to be carried. 
· Instructor to carry power bank for devices
	LOW

	Reliance on modern technology – malfunction of devices
	Instructor and group
	MED
	· Instructor knowledge underpinned with traditional map and compass skills
· Impart knowledge and warnings of failings of modern technology to group
· GPS and Beacon carried by instructor as back up for mobile phone
	LOW

	Possibility of injury due to slips or falls, stone fall both natural or caused by other participants
	Instructor and group
	HIGH
	· Routes chosen for ability of group
· PPE equipment and conditions considered 
· Participants supervised as appropriate to their abilities and the conditions
· Instructor suitably trained, experienced, qualified and insured
· Element of rick is understood by all
· Make sure all safety equipment pre-installed along the chosen route is fit for purpose
	LOW

	Water hazards: immersion hypothermia, slipping or falling, drowning, physical trauma
	
	HIGH
	· Dynamic risk assessment from qualified instructor in relation to checks of weather from mountain forecasts prior to departure
· Alternative routes planned where/if rainfall has been high
· Instructor is trained in river canyoning techniques and procedures
· Participants receive appropriate instruction and supervision in river canyoning techniques
	LOW

	Inappropriate behaviour
	Instructors, group and other visitors
	LOW
	· Ground Rules to be discussed with all participants regarding required behaviour and health and safety
· Abandon session if behaviour could affect the safety of the group
	LOW

	Weather conditions
Hypothermia/heat exhaustion/sunstroke/
sunburn/lightning/
slips and falls caused by wet terrain
	Instructors, group and other visitors
	HIGH
	· Weather to be checked by instructor prior to the activity via specialist mountain sites where available
· In extreme conditions, the activity may be delayed, postponed or cancelled (participants given prior warning of this, with alternative plans where possible)
· During overhead lightning groups will be taken to the safer location (planned prior to activity)
· PPE and kit lists supplied in advance of activity session to appropriate personnel
· Instructor to check all participants are dressed suitably and have items suited to the weather conditions 
· Instructor to advise application of sun cream, when appropriate, prior to session
· Breaks in shade where possible if required
· Instructor to ensure group has enough water / fluids and to carry extra in case of emergency
· Instructor to carry mobile phone/beacon device and first aid kit, (with extra sun lotion if required)
· Instructor suitably trained, experienced and to hold appropriate qualifications/insurance in navigation, weather signs and first aid
	LOW

	Day light fading due to longevity of session 
	Instructor and Group 
	MEDIUM
	· Safety instructions given to participants prior to activity, including warnings of dynamic risk assessment, which may potentially mean activity not completed
· Instructor to research sunrise and sunset times and use these alongside assessing pace and feasibility of completion in daylight
· Instructor pre-planned timed route with deadlines for each check in – dynamic risk assessment and safe exit strategy where timed deadlines not met 
· If injury occurs, complete accident form, alert emergency services where required as per policy
· Mountain rescue contacts and awareness cards and information carried by instructor
· Nominated third party (not on activity) aware of route and deadline time for return (in case of emergency)
· Fluorescent armbands to be carried by instructor if required
	LOW

	Equipment 
	Instructor and Group
	LOW
	· Check all equipment prior to use to ensure it is safe, working and that each participant has the correct items required from kit lists 
· Kit list sent out prior to the trip
	LOW
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Interlaken, Switzerland  


Interlaken is outdoor adventure destination in both summer and winter. It caters for air, land  and water sports. Packaged adventure tours were (and still are) big business in Interlaken and in 1999 were attracting thousands of young thrill seekers from around the world.

Most of those participating in these activities have little or no experience in them.

On the 27th July 1999 some 53 members of a  Contiki Tour group signed up for a two-hour canyoning experience in Sixteen Gorge  hosted by Adventure World

53 tourists went down the gorge but only 35 came back
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Saxetenbach Gorge 

The Saxetbach is a mountain river south of Interlaken in the County of Bern, Switzerland. It is a left tributary of the river Lütschine. It flows through the village Saxten and joins the Lütschine in Wilderswil. It forms a narrow ravine, the Saxetenbach Gorge.

The canyoning route is 350m and involves abseiling down waterfalls with the aid of ropes. At its narrowest point, the gorge is less than two meters wide, and the cliffs 20m high 

The gorge is tree lined and boulder strewn
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Canyoning, which can be practiced both at high technical level, as well as by beginners (Silva & Almeida, 2013), involves a combination of hiking, rappelling, swimming and rock climbing, with participants following the course of rivers, waterfalls, water-filled slots between sheer rock walls and other natural obstacles through deep, narrow gorges (often <1 m wide) (Hardiman & Burgin, 2010a, 2011). 



Although canyoning was made popular by the Americans and British in the 1970s, the origins of the sport can actually be traced back to the late 19thCentury in France. Edouard Alfred Martel, known as the 'father of modern speleology', was a pioneer of cave exploration, study, and documentation. He first introduced canyoning techniques in order to conduct important works of science in the hard-to-reach areas of the gorges. What is Canyoning - your ultimate guide (undiscoveredmountains.com)
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Adventure Word started trading in 1992, the only offering was bungee jumping. Two years later, Adventure World hired two professional guides from New Zealand, Dave Erikson and Jeff Clarke, to set up and run its canyoning and rafting programs.

At that time, the company had a defensive safety policy and trips did not take place if the there was a possibility of danger. This policy was not written down. 

Erikson and Clarke returned to Interlaken in the summer of 1995, but that season, Erikson says, he began to see changes in the company. “We were pushing big numbers” now, sometimes 500 people in one day. Because of the pressure of the numbers, the top guides couldn't handle it all, and we started using secondary guides. 
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Eriksen left Adventure World in 1996 because he became concerned that the company was hiring inexperienced guides and pushing them to take risks in bad weather. He said he understood that seven of the eight guides who took to the canyon on July 27 1999 had less than one year's experience.

An experienced Swiss-born river guide, Marty Henzi, who worked for Adventure World in 1995 and 1996, backed Eriksen's comments. A veteran of some 500 canyoning trips into the Saxetenbach Gorge, he said the river guides were under pressure to take risks to maintain profits. "It is basically a classic case of profit over safety," he told the Age. https://www.wsws.org/en/articles/1999/08/swss-a06.html 

Gordon Dirker, Contiki's European sales director, could not confirm whether or not clients were advised to take out specialist travel insurance to cover them for canyoning. But he was sure that the Interlaken tourists would have been asked to sign a waiver saying that they were aware of the dangers and were taking part at their own risk.
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