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Introduction
On the 1st of June 1974 the Flixborough Chemical Plant exploded, killing 28 people. The site had been converted to produce caprolactam in 1967 and, in 1972, to do so in a process that used hot liquid cyclohexane, a flammable hydrocarbon, in order to increase production. However, on that day a leak that released a large amount of cyclohexane, which met a nearby furnace which ignited it, causing the explosion. (Court Of Inquiry, 1975)

Circumstances at the plant
The Flixborough Chemical Plant was plagued by problem leading up to the disaster, firstly that the site had been struggling to meet production targets, it had been converted at a cost of £15 million in order to increase production from 20,000 tons per year to 70,000 tons per year, but the plant was only up to producing 47,000 tons per year; these events created a financial pressure that added further incentive to reduced staffing and avoid halting or otherwise reducing production. (Court Of Inquiry, 1975)
Secondly a crack was found on the fifth furnace, causing it to leak cyclohexane and the facility operator chose to close it and remove the furnace for inspection, however despite this no test or inspection was done of the other 5 furnaces. (Court Of Inquiry, 1975)
Thirdly the cracked furnace was bypassed, using a dog-leg bypass produced by the site staff, none of which were qualified engineers, the company had paid to have a mechanical engineer on call, but no-one had contacted them. The bypass was not made to a sufficient standard. (Mathew Jenson, 2019)
Fourth was the lack of decisive action, the lack of regular inspection of the bypass, that continued even after the plant had to be shut down for another leak. (Court Of Inquiry, 1975)
Fifth and finally Is the operation of the plant on the 1st of June despite the plant clearly not being in a satisfactory state to do so. The plant was struggling to maintain pressure and an effort had to be made to slowly bring the reactors up to a higher temperature, reaching, but as this occurred the pressure rose to appropriate levels and they began venting to keep pressure at their target, this was intended to be done regularly to avoid accidently over venting and wasting their short supply of nitrogen, when the next venting was done it Is believed the temperature was much higher, something that could have had a great impact on the leaked vapour cloud. (Court Of Inquiry, 1975)
These events occurring was due to numerous factors, however ultimately the most consequential of these are the actions and choices made regarding the site.


The Dirty Dozen
The human factors of this can be explained via the ‘Dirty Dozen’ framework, this consists of the 12 types of behaviour or conditions that contribute to mistakes and accidents by people.
These consist of: 
Communication, when people or groups don’t communicate, they can make mistakes due to not being aware of the circumstances. (SKYbrary Aero, 2025)
Complacency, when people grow used to a task they tend to fall into routine, not giving tasks the respect they deserve, this can lead to jobs being rushed or done without checking it is correct. (SKYbrary Aero, 2025)
Knowledge, when people don’t know what it is they are working with or trying to do they can make simple mistakes due to not knowing any better. (SKYbrary Aero, 2025)
Distraction, when people are concentrating on multiple things or are no longer focusing on the tasks at hand they are far more likely to make mistakes or be involved in an accident. (SKYbrary Aero, 2025)
Lack of teamwork, when people don’t work together well, they don’t make the most of their relevant skills and experience and are more likely to make mistakes. (SKYbrary Aero, 2025)
Fatigue, when people are tired, whether physically sleepy or simply overworked, they are slower to act, unable to consider things in the same depth and more likely to make mistakes. (SKYbrary Aero, 2025)
Resources, when people are lacking the equipment or personnel, there will inevitably be things they either leave out or try to rush for the sake of getting things done, even if they are done to an insufficient standard, and are more prone to making mistakes. (SKYbrary Aero, 2025)
Pressure, when people are under pressure, they tend to make more mistakes and try to rush work and cut corners in order to complete them in time, this leads to more mistakes and work not being done to a safe standard. (SKYbrary Aero, 2025)
Assertiveness, when people are not assertive enough there is a greater risk of people being unwilling to go against the group or an authority figure, whether by contradicting them or reporting an unsafe activity. (SKYbrary Aero, 2025)
Stress, when people are stressed they become worse at communicating , more easily distracted, are less good at teamwork, become fatigued quicker, are more vulnerable to pressure and can be less assertive. Stress is both a contributory factor to many other problems, while in and of itself making people more prone to making mistakes and having accidents. (SKYbrary Aero, 2025)
Awareness, when people are not aware of a problem, the solution to that problem, standard practice for reporting a problem, or when they should report a problem, this inevitably leads to mistakes adding up and causing persistent problems, when they otherwise would be noticed, reported or otherwise resolved. (SKYbrary Aero, 2025)
Norms, when a culture of complacency develops a personnel lack of adherence to safety standards or protocol can become inherent to the system or organisation, when this happens people can be brought in to an environment where standards are not treated with respect and can be taught non-standard methodologies, thus propagating problems and causing knock on effects that contribute to other problems and compromise safe practice. (SKYbrary Aero, 2025)
Of these the three least impactful are:
Lack of teamwork, there was a clear and recorded meeting regarding the problems by the members of staff and though they didn’t take advantage of the capabilities of the on-call engineer, they were working at another site and were more of an asset they could contact than part of the team and they otherwise showed little problem in regards to teamwork, thus making it quite possibly the least consequential of the dirty dozen to this problem. (Turney, 2024)
In regards to distraction, they were distracted with other duties like managing the plant, and trying to stay financially solvent, there is little evidence of any other distractions during the lack of inspections, the creation of the bypass or the operation of the plant and because of that it is a less important component of the disaster. (Turney, 2024)
In regards to stress there was clearly a lot of it on site by the time of the incident, between the lack of people, the pushing of people outside of their comfort zones and into roles they were unprepared for and the need to quickly return to operations it is clear that members of the site staff were stressed and thus much more prone to making mistakes. However though this was a factor it was more of a contributory factor than a decisive component of the problem. (Court Of Inquiry, 1975)
Collectively though they were at most minor contributors to the Flixborough disaster, they indubitably had an impact on the disaster and it may not have happened without them.
Other greater contributing factors are:
In regards to communication, there is one key criticism, the fact that no-one contacted the mechanical engineer on call, despite the circumstances clearly being appropriate for it. Other than this and the lack of follow up meetings about the bypass, the furnaces and how the safety inspections they should have done, (Mathew Jenson, 2019) there is little in the way of clear failures of communication. (Turney, 2024)
In regards to concerns about complacency, there was a clear and repeated pattern of not checking plant equipment regularly or during a related issue, such as the reactors not all being checked when the 5th reactor had a crack in it and the dog leg bypass not being checked regularly. (Court Of Inquiry, 1975)
Fatigue, while the shift system rotated teams well, the fact they were working on a weekend will certainly have resulted in the staff working that day being more tired than they otherwise would be. Additionally the desire to restart and maintain operations as much as possible likely pushed the staff, making them increasingly fatigued, especially the electrical engineer who was responsible for mechanical engineering following the departure of the previous mechanical engineer, as they were stretched into a role they were unprepared for. (Court Of Inquiry, 1975)
Pressure is clearly a notable part of the disaster, the financial pressure on the company lead to pressure on the staff on site to ensure continued production were possible and helped lead to the various failures to make arrangements for inspections, something easily forgotten when trying to manage everything, get the site back up and running and trying to increase production to the expected theoretical production values the site had been modified for. (Court Of Inquiry, 1975)
Assertiveness, despite being asked to work outside their areas of competence and knowledge, there was no reports, complaints and no issues were raised regarding the change to continue production as soon as possible despite understanding the reasons for the failure of reactor 5. (Mathew Jenson, 2019)
Awareness was a contributing factor to the disaster as well, reports after the fact found that staff or managers would put forward contradictory information about the circumstances and were generally inconsistent and key members of staff lacked awareness about the rules, regulations and standards of practice expected of them. (Court Of Inquiry, 1975)
However ultimately the most significant three factors of the disaster on the on the 1st of June 1974 at the Flixborough Chemical Plant were:
In regards to norms, the use of unofficial methodology and hazardously arranged practices were a significant part of the disaster, the insufficient inspections and use of a locally manufactured, bypass that was not compliant with regulation or British standards is a clear display of how norms had been established within the site of how to act outside of what is appropriate. (Mathew Jenson, 2019)
In regards to knowledge, there was a situation where safety personnel were typically in lower positions and there was an absence of an appropriately trained mechanical engineer, a clear lack of knowledge for the tasks they were tasked with. (Turney, 2024)
Resources is clearly a key part of the problem, the lack of nitrogen, the lack of personnel, the lack of people on site due to it being the weekend, were all clear parts of the problem, they contributed to the lack of inspections, the dog leg bypass being put into place and the way the plant was operated on the crucial day of the accident. (Court Of Inquiry, 1975)

Consequences
The events themselves were a decisive moment for safety practices, especially in regards to human factors and lead to all sorts of changes, such as the design and location of the control rooms for similar plants, the laws regarding modification or construction of hazardous installations regardless of size and the use of proper risk analysis  techniques and staff and though many of these problems still exist and are being improved upon even now, the disaster none the less had a great impact in shaping how safety is ensured today. (Mathew Jenson, 2019)
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