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Script 
Located 77 kilometres off the coast of Louisiana the huge floating drilling rig called 
the Deepwater Horizon had just completed drilling an ultra-deep well. 

The bottom of the well was five and a half kilometres below sea level. 

On the 20th of April 2010, the Macondo blowout in the Gulf of Mexico became the 
biggest oil spill in US history. Five million barrels of oil is the rough estimate, about 
twenty times the size of the Exxon Valdez oil spill in Alaska in 1989. Apart from being 
an environmental catastrophe, the Macondo was also a human disaster with 11 
people killed. 

The real causes of the accident are the human and organisational factors which we 
find at work in many other big accidents. 

The best way to look at these causes is to start with the Swiss cheese model that 
we’ve all seen before. BP itself used this kind of analysis to explain the accident. It’s a 
very useful way of looking at accidents. In this program we will identify a few of the 
barriers that failed, but more importantly we will look at the human and 
organisational causes of these barrier failures. 

The first failure was the cement job. The bottom of the well was supposed to be 
cemented in, to prevent oil and gas getting into the well, but the cement job was not 
effective. The crew carried out a procedure designed to test the integrity of the 
cement. The results of the test showed very clearly that the well was not properly 
sealed, that the cement job had failed, but the results were misinterpreted and the 
test was declared a success. Finally, the drillers were supposed to be monitoring the 
well to the very end of the process, but they failed to do so. 

Let’s look at another barrier that failed. This was the failure of pressure testing. They 
had finished the job and they needed to test whether the cement was in place and 
holding. The way you do this is by temporarily reducing the pressure in the well to 
see what happens. If the cement has sealed the well properly, nothing will happen. 
But if the cement job has not worked and you reduce the pressure at the top, the oil 
and gas will come in at the bottom of the well and the pressure reading you see at 
the top will start to rise.  
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What happened when they carried out the test was that the pressure began to rise 
which was a clear indication, unmistakable, unambiguous, that the well was not 
sealed. 

But the people conducting the test could not accept that this was the case; they 
figured that they must have done something wrong so they re-did the test several 
times until finally they got a result that they could interpret as meaning that the well 
was properly sealed. They accepted that final test and declared that the well was 
safe. 

What was going on here? Well, first of all, they really had only a very hazy idea of 
what they were doing. If you’re conducting a test at the bottom of the ocean one 
and a half kilometres below you, you need to have a fairly clear mental picture of 
what you are doing. 

They did not have that situational awareness. Situational awareness is a useful term. 
We can say the same thing about the operators in the Texas City refinery accident. 
They lacked any awareness of the situation they were in. Why did the Macondo 
team not have a clear picture? Partly because they had limited competency. These 
people were not professional engineers. They were tradesmen who had worked 
their way up the ranks and had learnt what they knew on the job. They didn’t have 
the analytic or conceptual way of thinking that is more characteristic of professional 
engineers.  

This is something many observers remarked on when they discovered that there was 
not a single professional engineer on that rig. Not a single qualified engineer. A lot of 
questions have been asked about whether this is the right way to operate an 
installation like this. This question first emerged after the Exxon accident at Longford 
in September in 1998 when we discovered the same thing, that there were no 
professional engineers on site at the time of the accident. Exxon had removed all its 
professional engineers from site and expected them to operate from head office; in 
that case, in Melbourne. Many companies have since wrestled with this question: - 
should we maintain professional engineers on site? The argument is that, in a 
normal course of events, we do not need them there. It is just a waste of resources 
to have them there on site. The contrary point of view is that it’s when things are 
going wrong that you need that expertise on hand. There was no such expertise on 
the Deepwater Horizon. So the mistakes being made went unnoticed. 

Suggested Discussion Questions and Answers 
1.  How is situational awareness of front line staff affected by the presence of 

engineering staff? 
• Direct knowledge transfer 
• Reduces ‘private knowledge’ 
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• Removes second guessing (confirmation bias) 
• Immediate feedback on unusual situations 
• Easy and ready access for decision making 

2. How can ‘redundancy’ be justified? I.e. the retention of engineering staff at 
sites rather than locating them centrally 
• Conduct a thorough risk assessment 
• Ensure a change management process is applied 

3. For engineering support that is ‘offsite’ what processes should be in place to 
support the front line staff? 

• Regular training on specific ‘safety critical’ events and systems 
• Periodic face to face meetings with the engineers to discuss events 

and issues 
• Review of current issues that could be ‘safety critical’ and 

development of action plan 
• Clear escalation process 
• Guaranteed 24/7 support from the engineering function – high 

reliability communication system 
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