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Safety Talks  
Managing Major Hazards – The Use of Indicators Module 

Using Appropriate Indicators Support Material 

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. 

The problem was that BP had made a corporate decision that they were going to 

look for a single indicator of major hazard risk. It is possible to have a single indicator 

for personal safety performance. The injury frequency rate is a reasonable way of 

telling how well you are managing your ordinary risks, but we cannot have a single 

indicator of how well we are managing process safety risks. There is no single 

indicator. What we need to do is find indicators that are specific to the major 

hazards we are dealing with and try to drive those numbers down.  
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Let’s focus on a few examples where ‘loss of primary containment’ is not relevant. It 

has no predictive power in the following incidents: road tanker accidents, collisions 

at sea, and of course blowouts. We need different kinds of indicators for those 

events. What is a precursor event to a blowout? Well, fairly obviously, a ‘kick’. A 

‘kick’ is when oil and gas begins to enter the well and force its way upwards. If that 

happens, drillers have to close the well in, and get it back under control. The number 

of ‘kicks’ that you are experiencing is a potential indicator of how well you are 

managing your blowout risk. Another one might be the speed of response to ‘kicks’. 

Drillers have to respond quickly when there is a ‘kick’. In the Gulf of Mexico, the 

Transocean drillers were not responding quickly. It took them thirty minutes to 

respond to one ‘kick’ and forty minutes to respond to another. This was much slower 

than it should have been. Clearly these indicators are specific to drilling. The point is 

that you need to choose indicators that are specific to the particular hazard you 

are dealing with. The concept of process safety needs to be adapted to the 

particular situation. You have to adapt it to drilling or to marine transportation or 

road transportation. Then you need to develop relevant indicators in those 

situations. BP had not adapted process safety to the drilling environment. All the 

lessons about process safety that had been learnt from the Texas City refinery 

disaster and other refinery and gas plant accidents basically passed them by, 

because they had not adapted those lessons to their own particular circumstances. 

Suggested Discussion Questions and Answers 

1. What international documents are available to assist in developing process 

safety indicators? 

 API, American Petroleum Institute – RP 754 Process Safety Performance 

Indicators for the Refining and Petrochemical Industry 

 Cefic, The European Chemical Industry Council - Guidance on Process 

Safety Performance Indicators 

 AIChE/CCPS, Centre for Chemical Process Safety - Process safety – 

leading and lagging metrics 

 HSE, UK Health and Safety Executive - Developing Process Safety 

Indicators 

 PACIA, Plastics and Chemicals Industry Association, Australia - Process 

safety –Developing Key performance Indicators 

 International Association of Oil and Gas Producers, UK - Process safety – 

Recommended Practice on Key Performance Indicators 

2. Identify measures of the performance of process safety controls 

 Tardiness in completing maintenance, inspection, corrective action tasks 

 Measures of plant failure in use – plant trips, alarm rates  

 Failure rates following testing 

 Plant over-rides 
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