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On the 25th October 2016 the Thunder River Rapids ride at Dreamworld on Australia’s 

Gold Coast suffered a pump failure, resulting in the tragic deaths of four riders. This incident was investigated 

by the police and later a coronial inquest to determine how a tragedy like this could occur. As a process safety 

professional, it was interesting to follow the coronial inquest findings and then think about how process safety 
management may have helped to prevent this incident. If a process safety event can be defined as a high 

consequence or potential consequence low likelihood loss of control event (Kerin, 2017), this incident had all the 

hallmarks. Therefore, it is possible to apply the ISC framework (ISC, 2014) for process safety to identify where 
the system failed and understand how it could be averted in future. This paper will explore various elements of 

the incident and how process safety management techniques may have helped, including that the ride had been 

modified to be different from all other similar rides, that the staff did not know how to stop the ride in an 
emergency and that all means to stop the ride required manual detection and intervention, with no alarms or shut 

down systems installed. 
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The Incident 

The Thunder River Rapids ride at Dreamworld in Queensland, Australia, was a water ride, simulating white water rafting. Up 

to six riders sit in a circular raft, which flows along a turbulent river, including travelling up a conveyor to ride down a waterfall. 

The water flow is driven by pumps and made turbulent by the installation of underwater obstacles. It was in full operation on 

25th October 2016, when the pump managing the water flow tripped out. This resulted in the water level on the ride dropping. 

This drop in water level caused a raft to become stuck on the rails at the conveyor leading to the disembarkation platform. This 

raft remained stationary for some 57 seconds while the ride continued to run before it was impacted by the next raft in the 

sequence. This following raft contained 6 passengers, four adults and two children. When this raft struck the stationary one, it 

flipped over, killing the four adult passengers. The two children managed to escape the raft (Sibson, 2018). This incident is 

currently under a Coronial Inquest. As such this paper is written from several media outlets that have been reporting the 

proceedings and based on the evidence reported, not the findings of the Coroner. The Coronial Report is due to be published 

in mid 2019.  

History of the Ride 

The Thunder River Rapids ride was completed in 1986 and was likely an in-house design and construction. Sometime after 

construction, the ride was modified to remove some of the timber slats that form the base of the conveyor. (Ludlow, 2016) 

Two in every three slats were removed, though is unclear why this was done. This did create significant gaps in the base of 

the conveyor belt. The ride was also refurbished some months prior to the incident. (AAP vid 11, 2018).  

Over the history of the ride there had been several incidents that had occurred with the rafts and the pumps. This is not unusual, 

in that pumps can trip out from time to time, however there had been an incident in 2001 where the pump had tripped, and a 

raft became stuck (Wolfe, 2018). This was then struck by a second raft, which flipped over. In this incident there were no 

passengers in the raft, and therefore no injuries. The investigation found that the ride operator had failed to adequately monitor 

the ride and he was dismissed. Details of this incident were not shared broadly and the operators and maintainers of the ride 

in 2017 had no knowledge of it. At the time an email was written by a park engineer discussing the incident and stated, “I 

shudder when I think if there had been guests on the ride” (Sibson, 2018).  This demonstrates that someone at some time 

recognized the significance of this incident, but it was then lost in history.  

Technical and Organizational Causes of the Incident 

There is one key immediate cause of this incident, however there are many different and wide-ranging causal factors. The 

immediate cause has been determined to be the tripping of the water pump, which in turn allowed the water level to drop, 

causing the first raft to become stuck. This provided the obstacle that the second raft, with six passengers, struck, causing it to 

then flip over. But let us examine the broader aspects of this incident, from the pump reliability to the safety systems and 

organizational capability. The ISC framework (ISC, 2014) provides a useful template to examine the causes. This framework 

in represented by Figure 1. Fundamentally leadership underpins all aspects of process safety. There are six functional elements 

that must be robust in an organization to manage major hazard safety. These are; knowledge & competence; engineering & 

design; systems & procedures; assurance; human factors and culture. In this incident there were clear failures in each of these 

elements.  

Knowledge & Competence 

The training of the ride operators took only 90 minutes and was unstructured with no evidence of competence consistently 

recorded (Sibson 2018). There was a procedure manual however it was thought to be confusing (Sibson 2018). The operator 

running the ride on 25th October 2016 had been trained for 90 minutes that morning, as it was her first day running the Thunder 

River Rapids. The junior operated stated that the trainer “showed me the front page of the manual and just flipped through it. 

I had to go through it myself. She said just sign off on it when you are happy.” (AAP vid 5, 2018) The trainer stated that she 
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sometimes had to “invent” training techniques because of the complexity of the control panel (Sibson, 2018). There was no 

clear guidance on how and when to use the emergency stop for the ride. The new operator testified that she was told “don’t 

worry about it, you don’t need to use it” about the emergency stop button. This is disputed by the person who delivered the 

training. The new operator believed it was the role of the senior operator to shut the ride down. It should be noted that the 

emergency stop would shut down the moving equipment with in two seconds, where the normal shutdown took around eight 

seconds. The ride operator that day stated that she “would have waited for the senior operator to tell her to hit the e stop” 

(Sibson, 2018). The senior operator that day was “surprised” to learn there was an emergency stop that would have shut the 

ride down within two seconds (Sibson, 2018).  

  

Figure 1. ISC Framework for Process Safety 

Engineering & Design 

Intamin Amusement Rides designed and built the first river rapids rides in the world, and following this tragedy released a 

statement stating that the ride was “neither built by Intamin nor supplied by Intamin”. The ride at Dreamworld was a custom 

build, and this was said to be common for rides built in the 1980’s in the Gold Coast (Ludlow, 2016). 

The Timber Slats 

A few years after the ride was opened, a modification was made to the timber slats in the conveyor system (Ludlow, 2016). 

The slats appear to serve at least two safety purposes. The first was to provide a solid platform for a passenger if they fell from 

the raft, essentially isolating them for the moving machinery and providing a platform to stand on (AAP, 2018). The second 

was so that the rafts did not get caught in gaps and become stuck or indeed flip over. The Thunder River Rapids ride had two 

of every three slats removed. This provided large gaps between the remaining slats. There does not appear to be a theme park 

anywhere else that has made this change. There also appears to be no evidence as to why the change was made, nor was there 

a considered Management of Change review undertaken. The safety regulator did not approve the modification and believed 

it added in additional hazards (Ludlow, 2016) (AAP, 2018).  In this incident, the raft became lodged in the gap, and as the 

conveyor continued to move forward, the raft was driven up vertically. When the passengers then fell from the raft, there was 

no solid base and they landed in the mechanism of the conveyor. There had also been conveyor framework modifications made 

to the ride in early 2016 to stop rafts flipping over (Huxley, 2018). No information on why of how this was done was available. 

 

 

 

Figure 2. Aerial view of Thunder River Rapids showing the large 

gaps in the timber slat conveyor after the incident (Sibson, 2018). 

 Figure 3. Aerial view of Infinity Falls, 

Orlando, showing close spacing of the 

boards on the conveyor (Intamin, 2018). 
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The Pump 

The water pumps had failed three times in the days leading up to the incident, and then twice on 25th October 2016, before 

the final failure that lead to the tragedy (AAP vid 8, 2018). The pump’s purpose was to keep the water flowing through the 

ride to keep the rafts moving. If the pumps stopped the water not only stopped flowing, it also drained back, and the water 

level dropped such that rafts could become stuck on the underwater obstacles that produced the rapids (Sibson, 2018). The 

reason for the pumps tripping out was not determined, the protocol seemed to be to just reset them to get the ride operating 

again (Sibson, 2018). There also is some confusion as to whether an alarm was sounded when the pumps tripped out, with an 

old procedure having the comment about an alarm crossed out (Jackson, 2018). At the time of the incident the pumps were 

approximately 10 years old, and the manufacturer stated that they had a life expectancy of about a decade. There did not appear 

to be any plans to replace the pumps, however there was a maintenance request into the pump supplier in the week prior, but 

this visit did not eventuate (AAP vid 10, 2018).   

Low Water 

Low water in the ride was a critical hazard, as the rafts could become stuck or indeed flip. There had been previous incidents 

where low water level hazard led to rafts flipping, notably in 2001.  There was no low water level switch that would shut down 

the ride if the water level became too low (Sibson, 2018). The only indication the operators had was to notice the water stain 

level on the wall of the ride canal to determine if the water was too low (Sibson, 2018). When the water level dropped on 25th 

October, one empty raft became stuck on the rails near the base of the conveyor. As the second raft containing four adults and 

two children engaged with the conveyor it was then driven into the stuck raft. A safety review conducted after the event stated 

that the primary cause was a lack of a safety rated water level detection system. It was believed that such a device could have 

been fitted for as little as AUD 3,000. The ride had been refurbished some seven months prior to the incident, but a device was 

not fitted. The nearby log ride at the park had such a safety device fitted (AAP vid 10, 2018).   

Emergency Stop 

Around two years prior to the incident an external safety report was written suggesting the emergency stop system should be 

simplified, however this was rejected by the company as the emergency system in place was seen to be an “acceptable risk”. 

The stopping procedure for the ride contained several individual steps. There was a single button which would stop all 

components of the ride, however this was located at the unloading area and not the control panel where the operators worked. 

(Wolfe, 2018) 

There was a great amount of confusion regarding the emergency stop button and what it did. The senior operator stated that 

they were “surprised” to learn there was an emergency stop that would stop all components and the junior operator on her first 

day was unsure what the button did (Sibson, 2018). She stated she was told not worry about the button because she did not 

need to use it and testified, she “would have waited for my senior operation to tell me to press it”. She also did not know the 

button would stop the conveyor from moving. (Sibson, 2018) The maintenance workers who performed the daily checks on 

the ride also stated they did not know what the emergency stop button did as they never tested it (Jackson, 2018). 

Maintenance 

Seven months prior to the incident a directive to cut all repairs and maintenance spending was ordered by the owners. At the 

time of the incident the facility was approximately AUD125,000 over maintenance budget for the year to date. Capital 

expenditure could continue to be spent during this time (Sibson, 2018). One maintainer stated that he performed comprehensive 

daily, monthly and annual checks on the ride, which include consumable replacements such as nuts and bolts (Sibson, 2018). 

When the regulator inspected the ride after the incident, he noted it was in “generally poor condition” with excessive corrosion 

and rust on the electrical cables (Wolfe, 2018). 

The maintenance planner noted that if spending could be deferred it would be. He also noted that the ride was shut annually 

for review, but on the nine occasions he witnessed a shutdown, he never saw an engineer inspect the ride nor were any risk 

assessment carried out (AAP vid 20, 2018).  

Seatbelts 

The Thunder River Rapids rafts had seat belts fitted for the safety of the riders. It should be noted that in May 2017, some 

seven months after the Dreamworld incident, that an 11 year old girl died on a similar ride, Splash Canyon, at Drayton Manor 

in the United Kingdom. The Splash Canyon ride rafts had no seatbelts installed at all, and as the child stood to swap seats with 

a fellow rider she fell overboard and struck her head. She died days later in hospital. This was not the first time a rider had 

fallen from the Splash Canyon ride (The Sun, 2017). This incident highlights the importance of proper restraints on these types 

of rides.  

The seatbelts provided on the Thunder River Rapids rafts consisted of Velcro straps. It was vital that these were engaged 

correctly to provide the necessary restraint. Unfortunately, the Velcro was worn and this made correct engagement more 

difficult. It is thought that at least one of the four riders may have survived the incident if the rafts had a better quality seatbelt, 

such as a mechanical buckle type that are on aircraft. This is because as the raft was shaken by the mechanism the belt failed 

to hold and the rider dropped to the conveyor system below (Wolfe, 2018) (AAP, 2018). 

Systems & Procedures 

Dreamworld has a series of operating procedures for the Thunder River Rapids ride however they were thought to be confusing 

(Sibson, 2018). During the investigation into the 2001 incident where empty rafts flipped, it was determined that the operator 

failed to follow the start-up and emergency procedures. The investigation also reviewed the operating procedures and 
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determined that the chance of a similar incident occurring with passengers on the rafts “is nil” (Wolfe, 2018). A senior engineer 

believed that the cause of the 2016 incident was the operator not following procedures and that if procedures were followed 

the “system is a safe system” (AAP, 2018) (Glover, 2018). There was also a lack of adequate emergency response procedures. 

Operators had discussed wanting better procedures and undertaking emergency drills, however, even two years after the 

incident, these have not been conducted at all (Jackson, 2018). 

Assurance 

Over the history of the ride there had been several third-party reviews, inspections or audits carried out. Three years prior the 

incident a safety audit was conducted, and it recommended replacing the complicated emergency shut down process with a 

single emergency stop button, but this recommendation was never actioned (AAP vid 12, 2018). 

There was also a legal requirement for the rides to have a “certificate to operate” and the Thunder River Rapids ride certificate 

was due to expire in January 2016. The company sought at extension as they were unable to find a “competent person” as 

defined under the legislation to inspect the ride (Sibson, 2018). Eight day before the incident the ride was inspected by a third-

party engineer. He declared the ride as “structurally sound and properly functioning” even though he did not complete the full 

safety audit and merely did a visual inspection. He also did not inspect the log book as was required by law in a push to have 

the ride certified before it expired, though he admitted that he could have refused to certify the ride because of a “lack of 

documentation” (Nothling, 2018) (Gribbin, 2018).  

Human Factors 

The control panel for the ride was confusing (Sibson, 2018) and the operators needed to perform 36 different tasks in a one 

minute period, every minute (Sibson, 2018). This made for a system that encouraged human error, as it was not possible for 

the operators to be effective under these conditions. In addition to this, the engineering team believed the operators needed to 

simply follow procedures for the ride to be safe, not taking into account how difficult the procedures were or the actual 

workload. A senior engineer stated "In my view if procedures are followed the system is a safe system, you may as well not 

open the park. Procedures are there to be followed, if we don't follow procedures in everyday life, things happen." This blind 

focus on procedures does not consider how the human interfaces with the machine and how the system advantages or 

disadvantages human performance.  

Culture 

A maintenance worker stated that he believed that the “safety culture at Dreamworld is very sound” (Sibson, 2018) however 

this is in contrast to other workers who testified that familiarity had bred contempt with respect to the Thunder River Rapids 

ride (Sibson, 2018), where new attractions were given more focus that existing ones (Jackson, 2018). Junior operators believed 

there was a culture of fear and had engaged with their union over their working conditions and the demands put on them 

regarding lack of rest breaks (AAP vid 9, 2018). 

The culture also appeared to not learn from incidents, with the 2001 incident of flipping rafts said to be a one off and having 

“nil” chance of occurring with riders on board (Wolfe, 2018). even though the consequence appeared to be understood at the 

time with an engineer writing in an email “I shudder when I think if there had been guests on the ride.” (Sibson, 2018)  

The park relied on its apparent good safety history rather than challenging how and when an incident could occur (AAP vid 1, 

2018). They did not have an effective incident tracking system to help with the learning process. They introduced a database 

but there was “general reluctance to use what was a fairly complex database” by the operators (AAP vid 16, 2018). 

Safety did not appear to be a value in the company culture. The former safety manager stated that “everyone thought it was 

someone else’s responsibility”. He believed that deficiencies in the corporate structure led to a lot of problems. In 2018 his 

corporate safety role was made redundant.  

Around five months prior to the incident, a memo was issued to staff to ‘remain vigilant when monitoring conveyor 

movements” for items that might interfere with the rafts. This suggests there was some understanding of hazards and 

consequences, but it does to appear to have driven any improvement activities or modifications to prevent an incident (AAP 

vid 20, 2018). 

Ramifications  

The full ramifications of this incident are not yet clear. The Queensland government has initiated some legislative 

improvements to manage theme parks, but there is likely to be more recommendations coming from the Coronial Inquest when 

it releases its findings. Aside from the tragic loss of four lives, from the Dreamworld perspective, their guest numbers have 

remained low since the incident occurred, and it is struggling to attract patrons. This has led to their parent company suffering 

financial losses for the past two years and 50% decreases in the share price over the two year period (AFR, 2019). 

The incident also provided an interesting lesson in crisis management. The company was scheduled to hold their annual general 

meeting in the days following the incident. The meeting went ahead and in it the CEO was awarded a performance bonus of 

$840,000 including both shares and a cash component despite the four deaths days before (Doherty, 2016). From a public 

relations perspective this was not a successful event. The CEO also stated they had been in contact with the victim’s families, 

but this was publicly disputed by the families (Daniels, 2016). This further damaged the company reputation at a difficult time.  
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This incident will not only have ramifications for the families of the deceased, but for the survivors and the staff who responded 

due to the nature of injuries sustained by the victims. Four former staff members are suing Dreamworld for psychological 

damage (Wolfe, 2018).  

These ramifications show how a process safety type incident can have significant impact on a business and its ability to 

continue operations in a positive way.  

Could the Principles of Process Safety Have Helped? 

As had been shown, there were clear and systematic failures across the whole organization that led to this tragedy. Starting 

with knowledge and competence, which relates to organizational capability, had the operators been trained better in the safe 

operation of the ride as well as in emergency response, their performance that day may have been improved. From and 

engineering and design perspective, the design and installation of the ride was inadequate, it underwent undocumented changes 

which introduced hazards, and it was not adequately maintained. The systems and procedures for the operation and 

maintenance the ride was confusing and did not appear to contain necessary information. The assurance processes conducted 

did not seem to be thorough, rather they focused on keeping the ride operating and recommendations were not actioned. The 

ride was not designed with human factors in mind, from the high workload to the confusing operating panel. The organization 

culture did not seem to place a value on safety, it only focused on cost reduction. It also did not appear to be a learning culture, 

where lessons from the past are understood and embedded. Lastly at the time of crisis, the overall leadership displayed by the 

parent company was publicly found to be lacking. 

There are transferrable learnings for the process industries from this incident, with some clear questions to ask. How are you 

managing your competency program to ensure you have the right capability? Are your designs adequate, maintained and any 

changes managed? Are your procedures thorough, identifying hazards, consequences and controls and easy to comprehend? 

How are you monitoring the operation of your facility? Does the design and operation of your facility enhance human 

performance or make it more difficult? Does your culture support safe operations?  

Conclusion 

A focus on the elements of process safety can help identify what is important in a business. In this instance there had been 

recommendations for a low-cost instrumented safety system to be installed that would have prevented the incident from 

occurring. The importance of this was not understood by the organization, and the opportunity to upgrade the ride during its 

recent refurbishment was ignored. It is clear that the hazard and potential consequences and controls were not understood. As 

is often the case, when the hazard is not understood and therefore not managed, people suffer tragic consequences.  
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