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Part One

Risk assessment and risk perception – adjusting risk assessments for optimism bias by using real data

The key point made in this submission is a critique  of the risk assessment methodology used by AECOM 
and IGas. Although the project being risk assessed is allegedly, at this stage, “only” for two exploratory 
wells, a similar methodology thatAECOM and IGas will presumably be used again if and when there are later
applications for appraisal and production permits. The argument to be made in this submission is that 
AECOM/IGas risk assessment methodology is incomplete and flawed.  This is because it is not connected to 
actual data but are only based on the unevidenced personal judgement of the authors. There are therefore 
good reasons to believe that the judgements of  AECOM on behalf of IGas are flawed by what occupational 
psychologists and management theorists call “optimism bias”. 

It is of course standard health and safety practice to produce scores for the likelihood of events and then to 
multiply these scores with a figure to represent the magnitude of the consequences. It is also a standard 
practice to use a model that considers possible events involving a pollutant, the pathway that the pollutant 



may take and the potential receptor where pollution damage could be done. The use of these models is not,
as such, in question – as long as the phenomena of optimism bias in risk estimation is taken into account 
and as long as likelihood, consequence and risk estimates are calibrated, where possible against whatever 
comparable real world data actually exists.

There is now a large academic literature on “optimism bias” and various ways of understanding it. It covers 
such fields as the routine understimation of the time needed for completion of projects and the routine 
underestimation of costs. This is such a common phenomena that the UK Treasury has a procedure for 
correcting the project completion dates and likely cost overruns submitted in tenders  for engineering and 
other types of project contracts.

There is also academic literature on optimism bias in the field of health and safety, as well as considerable 
even wider academic research literature on risk perception and risk tolerance. In other words the making of 
risk assessment judgements is not straightforward.  According to a publication by the Campbell Institute 
with the US National Safety Council

“Optimism bias is another concept that is frequently cited in research on risk and is another micro-level 
factor influencing risk perception. Optimism bias is a person’s tendency to believe that a negative event is 
less likely to occur to him/her than other people, and the person’s perception that s/he is more adept at 
averting injury should a negative event occur....  In occupational safety, overconfident workers minimize 
potential threats, often underestimating the risk associated with a job 20-30% of the time” (Campbell 
Institute Study p 5 )

Nor does distorted risk perception just apply to occupational safety – it is a problem in assessing 
environmental risks too. According to the study just cited “ Huang et al. found that survey participants with 
a perceived higher knowledge of ecological hazards tended to have a higher risk tolerance for those hazards
than those who professed to have little to no knowledge of ecological hazards. Workers in a chemical plant 
were loath to wear personal protective equipment because they believed they already had an appropriate 
perception of risk.” (pp4-5)

It is because risk perception and risk tolerance is often distorted that  “ The research and literature suggest 
that to discourage risk-taking behaviors, public campaigns and workplace programs must target both risk 
perception and risk tolerance.” (NSC/Campbell Institute. “Risk Perception: Theories, Strategies and Next 
Steps” p 3). 

It should be obvious that this is very relevant to the AECOM/IGas submission. Another well known social 
psychological problem is group think and there are good reasons to think that group think could encompass 
not only in-house colleagues but partners in other organisations – like ones that hired to write consultant 
reports. 

Of course it could be argued that AECOM are likely to be more independent in their risk assessment than 
IGas simply because they are a separate company. However there are theories explained in the the 
Campbell Institute study which would suggest exactly the reverse. According to Protection Motivation 
Theory risk perception is likely to be a lot more accurate when it is oneself that could be be affected, injured
or made sick if things go wrong. However, given their arms length involvement the staff at AECOM are not 
going to be made sick if their analysis is wrong. 

Just as serious the AECOM  document includes detailed disclaimers pointing out that it is based solely on 
the information that they had available when they wrote it. However, optimism bias is frequently to be 
explained by things that go wrong because of situations that were not known when the initial judgement 
about them is made. If information had existed about these things earlier the initial judgement would not 
have been so optimistic. As a situation unfolds in real life “unknown unknowns” are revealed. The 
underlying philosophical point is that there is always more in the world than one expects to find – including 



health and safety and environmental risks. By definition one does not have information about these things 
and the future is always one of greater uncertainty than one anticipates.  In an early discussion of the risks 
of unconventional gas development a UNEP briefing drew attention to the way that:

“Even if risk can be reduced theoretically, in practise many accidents from leaky or malfunctioning 
equipment as well as from bad practises are regularly occurring. This may be due to high pressure to lower 
the costs or to improper staff training, or to undetected leaks leading to contamination of the ground 
water.” (UNEP 2012) 

Likewise an editorial in the British Medical Journal on 26th April 2014 refers to “the optimism that fail-safe 
engineering solutions can ensure safe shale gas development may result more from a triumph of marketing 
than a demonstration of experience...” and further that “ Public health is an evidence based discipline and 
findings from well designed studies should form the backbone of public policy.”  Of course the Environment 
Agency is not directly a public health agency using public health studies but in this situation it ought to be 
doing this as much as possible because what is at stake with this decision are both environmental and 
public health issues. Failure in this respect would be a dereliction of responsibility by the public authorities 
in their duty of care to the public. 

In summary - the AECOM/IGas application contains a great deal about technical and engineering processes 
but it contains nothing at all about tackling such “soft” cultural and workplace psychology issues. However, 
these are vital to an accurate risk perception and to whether paper based prescriptions for “good practice” 
actually happen in reality. Without taking these dimensions into account we have every right to suspect that
AECOM/IGas permit application suffers from a risk perception biased to optimism and, even if accurate, 
that the technical safety prescriptions are weak unless they are supplemented by further policies to address
these well known potentialities for human error.  

An Ilustration of distorted risk perception in the shale gas literature

To illustrate the idea of optimism bias and innacurate risk perception in the unconventional gas industry 
with an actual example we can take a claim in a book by Professor Michael Stephenson, titled “Shale Gas 
and Fracking. TheScience behind the controversy” published by Elsevier in 2015. This is a statement from 
his book: 

“Will these activities be dangerous? They might be. Trucks might spill chemicals, waste tanks might overflow
in a stream. But these are industrial installations that engineers are good at managing and have been 
managing for a long time. In many ways there is no difference from building sites.” 

Yet a peer reviewed journal called the American Journal of Industrial Medicine from July of 2014 actually 
compares oil and gas field fatalities to that on building sites. The research was into health and safety needs 
associated with drilling and fracking and was by researchers from the Colorado School of Public Health and 
the College of Health Sciences at the University of Wyoming. What they found was high injury and mortality
rates among gas and oilfield workers. The occupational fatality rate was 2.5 times higher than the 
construction industry and seven times higher than that for general industry.(Witter et al 2014) 

This is ironic as the professor, who is “head of science” at the British Geological Survey, has written a book 
calling for issues of controversy to be resolved by looking at the peer reviewed literature. Yet on an 
absolutely central issue of workplace health an safety he shows himself to be way off how dangerous 
fracking sites are. Indeed we can calibrate his optimism bias – if, (“in many ways”, whatever that means) 
fracking sites are no more dangerous than building sites to him, when they are 2.5 times more dangerous 
according to the data, then his risk perception is 2.5 times away from reality. And he is a professor who 
writes a text published by Elsevier. He is a “Head of Science”. If he is subject to optimism bias at this 
magnitude in a book that is about looking at the evidence – then why should we not expect AECOM and 
IGas to be too? IGas have money invested in this process and AECOM have an interest in getting more 



contracts while their staff are not personally carrying any of the risk if things do go wrong. 

Similar things can be said about the supposed “Independent Well Assessor” who will also be paid by IGas. 
Such a person would not get further contracts if highlighting too many problems. If the problems are deep 
underground and their impact, for example on water quality, is likely to happen with a time lag, the well 
assessor will not be personally impacted either. It is not surprising that risk perception by local people is 
different – local people will have to drink the water (or pay for bottled water).  

The academic literature on correcting for optimism bias – using real world data where possible

This being the case how can we approach this topic in such a way as, if at all possible, to avoid optimism 
bias? This has pre-occupied management theorists and psychologists and we can learn from them. In this 
submission I suggest that we can adapt and adopt the method that they use to correct over-optimistic 
estimates of prospective project costs and time schedules to instead correct over optimistic risk 
perceptions. We can adapt their methodology more accurately assess public health and environmental 
risks, as well as occupational safety risks. 

This is a description of the approach of the Dutch planning expert Bent Flyvberg who is at Oxford University,
as described by Daniel Kahneman, the Nobel Proze winnng psychologist. “ 1. Identify an appropriate 
reference class....2. Obtain the statistics of the reference class. Use the statistics to generate a baseline 
prediction...3. Use specific information about the case to adjust the baseline prediction, if there are 
particular reasons to expect the optimistic bias to be more or less pronounced in this project than in others 
of the same type” (Kahneman 2011).

In order to illustrate what this approach would look like and show how different it is to that of AECOM let us
take a potential issue as an example. Let us remind how AECOM would risk assess casing and cement 
impairments (or any other impairments for that matter). After explaining and critiquing their approach let 
us then follow by illustrating a more scientific approach.

Subjective risk assessments based on an arbitrary scoring 

The risk of a casing and cement impairment in a well can be classified as either "virtually impossible" in 
which case it will be given a score of 1; or "remote" which  will be given a score of 2; “moderately likely” 
given a score of 3; "likely" given a score of 4 and "virtually certain" given a score of 5. Using this approach 
“global providers of professional, technical and management support services”, might then assure the 
Environment Agency and the public that they think that the chances of the casing and cement impairment 
is a “1”. 

Now it can be claimed that my example is not exact because there is no single statement in AECOM/IGas 
submission precisely corresponding to what I have “casing and cement impairment” - although there are a 
number of categories that of events that roughly corresponds. As I shall explain later the choice of 
definition for the event category is important so that one can get comparable statistics for it. However 
before coming to this issue another point should be made.

A judgement of the kind that assigns a number “1” to “5” is based solely on the professional judgement of 
the staff of the global company and its clients and we are supposed to take the word of the consultants for 
it – even though they have a money interest in their judgement being accepted and no personal health and 
safety risk. Although AECOM explicitly disclaim any warranties with something like this they don't really 
need to because the core of this kind of risk assessment cannot be checked against facts. It is inherently 
unverifiable and is therefore not scientific.  There is no way of checking what “virtually impossible” means. 
Does it mean a 1% probability of happening? A 0.1% probability? What does “remote” mean? Is it a 1% 
chance or   5% chance? We are left with no idea – therefore we are left with no way of checking, over time, 
when comparable data becomes available. How very convenient for the companies! Giving numbers creates



a spurious scientific feel but is, in fact, the very opposite of scientific. It is not based on evidence and it is 
not falsifiable. At least when Professor Stephenson makes what is, in effect, a claim about the occupational 
health risks on fracking sites, his claim can be compared with the data. In the case of the AECOM and IGas 
submission this cannot be done. 

In an ideal world, a world where “Britain had the best regulations in the world”, a world where regulatory 
authorities took as their purpose and the rationale of their existence, ensuring safety, the regulatory regime
would base itself on peer reviewed literature of what had gone wrong in comparable situations in other 
countries and, would, right from the start, set up a regime to start collecting statistics of possible failures in 
order create a running data base. It would work towards having what Kahneman and Flyvberg describe as 
reference case statistics – and, what is more, it would have clear political cut off points for where the failure
and accident rates start to come in in real life, appear in the data sets, and are considered too high. To give 
the regulators and the BGS their due there is half an approach to that kind of regime in the so called “traffic 
light” system for seismic activity. However there is no “traffic light system” for percentages of cement and 
casing failure or of other kinds of accidents or failures. I have asked EA staff at what cut off statistics of well 
failure and community health damage there would be a moratorium on fracking – so to speak an amber or 
a red warning. There has been no reply.  

I conclude that without any criteria for when “to apply a red light”, without  “cut off points” at which point 
operations would be stopped as too dangerous, the regulatory regime cannot function to ensure  safety. 
The Prime Minister has said that if shale gas were to pose a risk of pollution “then we have all the powers 
that we need to close it down”. The EA are the people who must assess whether shale gas poses a risk of 
pollution – to make good on the Prime Minister's promise they must give measurable criteria to say at what 
point they would close it down. At the moment the EA refuse to do that – except with their red traffic light 
for seismic activity. As such the promise of the prime minister is empty rhetoric and the EA cannot currently
be trusted to protect the public.

In these circumstances the regulatory regime becomes a facade whose real purpose is to disarm critics. 
(According to management theorist, the late Stafford Beer, the purpose of a system is what it does. The 
issues here is whether the purpose of the Environment Agency is to be render futile valid public concerns 
about a very dangerous industry, absorbing in order to defuse valid criticism and concerns). 

Another Approach – Using actual data

The risk of a cement/casing failing based on actual experience documented in peer reviewed research of 
fracking wells in North East Pennsylvania is 9%. Over 7 years the cumulative risk rises to 40%.  We could 
choose this as a reference baseline case because it is relatively recent data, has involved the use of 
contemporary technologies and gives us details about wells used for fracking. (I will deal with the possible 
claim that the Misson wells would be exploratory wells and therefore not comparable later in this text). 
( Ingraffea et al 2014 )

On the other hand we could use a study by Richard J Davies et al of ReFINE published in Marine and 
Petroleum Geology in September 2014. ( Davies, Richard J et al 2014 ) This uses 25 reliable data sets from 
around the world about oil and gas fields over almost a century however  the 25 different datasets vary 
considerably in terms of the number of wells examined, their age, their designs and the technology used. It 
is therefore not surprising that the percentage of wells that have had some form of well barrier or integrity 
failure is highly variable (1.9%–75%). Hence the case to use something like the Pennsylvania figures as an 
initial baseline.  However – even allowing for this – what this suggests is that any wells drilled at Misson 
have an absolute minimum probability of a 2% rate of well barrier or integrity failure – and this is a real 
figure, not a made up likelihood together with a made up consequence magnitude that is intrinsically 
unchallengeable.  

At this point it might be pointed out that Davies et al do actually give figures from the UK where there have 
been 2152 onshore hydrocarbon wells since 1902 and where there were  143 active UK wells at the end of 



2,000 one with evidence of integrity failure. However, we cannot really draw any data from this precisely we
are not dealing with unconventional wells and technologies have  moved on. A better practice would be to 
draw up a data base of actual experience in the UK, thin as it so far is, of exploratory wells. 

Should we adjust what the US data shows to allow for the fact that the UK has “the best regulations in 
the world”?

Close examination of what AECOM proposes as regards the process of drilling, choice of drilling fluids to 
match the geological strata being drilled through, choice and tests to ensure proper cement quality and 
quantity of cement to give a good bond and the like – show no difference at all from what is done in US gas 
fields such as Pennsylvania where there are also regulations to protect underground drinking water sources.
In Pennsylvania there are stringent regulatory requirements for hole size versus casing size, centralisation, 
cement quality, cement quantity, cement placement techniques and quality assurance procedures – as well 
as regulations as to what should happen if these go wrong, the notifications required and corrective 
actions. (Holloway and Rudd 2013 )

We therefore have every right to ask where and what the additional measures are that will make us so 
much safer in the UK? There are none and there is no justification whatsoever for a claim that in Britain the 
regulations will make us safer. On the contrary, there is every justification to look at the AECOM description 
as no better than a completely standard drilling process – perhaps one that aspires to best practice on 
paper, but no more than that. Thus, in the absence of further data, the UK has just as much chance of its 
wells failing as do wells in Pennsylvania – or anywhere else in US gasfields. All the well integrity tests and all 
the rest of the tests are just as much a feature of the US/Pennsylvania - and despite these tests and 
technology being available they still fail at the rate cited in the PNAS study. Indeed the Ingraffea et al study 
shows integrity problems increasing dramatically over time. (In NE Pennsylvania increasing to a cumulative 
risk of + 40% over 7 years )

Anticipatory and Retrospective Risk Assessment – both are needed

To summarise these methodological comments. What AECOM should have done is make a risk assessment 
that is related to the actual literature and figures on failure and risks. They have not done this. What 
AECOM have done is to step by step follow the work process involved in site set up, drilling, cementation 
etc and try to guess what might go wrong at each stage, putting in mitigation for any obvious risk for the 
work steps as defined by the well construction schedule. Let us call this an anticipatory risk assessment 
approach and it is right and proper that this occurs – however on its own it is not enough. The argument 
here is that risk assessment should use and reference comparable data from what has already happened 
elsewhere – so to speak retrospective data that provide references cases for what can go wrong in the 
future.

It will be recalled that Flyvberg's third point is to use specific information to adjust baseline data to better fit
particular cases. Unless we can show  specific compelling reasons for difference we have no right just to 
assume that the situation in the UK would be better. It could indeed be worse – for example less experience 
by companies and regulators in the UK translating into poorer practice. In fact, without data it is not even 
justified to claim that regulations will make things better – they might make things worse. (Consider a 
regulatory regime that forces a company to hurry to get things done before nighfall every day  to stop light 
and noise pollution, as well as before a certain date when birds start nesting. The stress and the time 
pressure on the workers might actually make errors in the drilling and cementing more likely. I am not 
saying it definitely would I am merely drawing attention to Murphy's Law, which is  real world  - rather than 
claiming that things are better here because we are British).

Part Two 



Why not use British data about early exploratory wells as reference cases?

As far as I am aware no consolidated data set of the experience associated with exploratory wells in the UK  
currently exists. If it did it could be used to help as comparable reference data. Indeed there is a strong case 
for having one. However, it is possible to do an internet search on websites like Drill or Drop of what has 
happened so far in the UK – the actual lived experience – at a variety of exploratory wells. If we do this we 
immediately find that technical problems and issues in which communities have wanted to call in the 
Environment Agency are not at all uncommon. They are definitely not, to use the categories of AECOM, 
“virtually impossible” or merely “remotely possible” . 

To back up that statement consider the following – the Environment Agency released information showing 
that the Rathlin Energy exploratory well North of Hull breached  eight permit conditions between early July 
and September 2014, followed by a further breach of six conditions between late September and mid 
October of the same year. Three involved venting gas to the atmosphere in breach of permit conditions. 

http://drillordrop.com/2015/02/19/investigation-underway-into-more-breaches-at-rathlin-energys-west-
newton-drill-site/

Again, all the exploratory shale gas wells drilled by Cuadrilla in Lancashire had some technical difficulty. In 
addition to 10 breaches of planning conditions there were five examples of drilling problems, including the 
now well-known fracking-induced earthquakes. There were also three reprimands, as well as accusations of 
well integrity failure, trespass and damage and several cases where it wasn’t clear whether or not Cuadrilla 
had broken regulations. 

“A DECC Landwells spreadsheet and a map from the UK Onshore Geophysical Library shows that two wells 
were spudded at Becconsall, even though permission was granted for only one. Becconsall 1 was spudded 
23rd August 2011 and Becconsall 2 was spudded on 13th October 2011. The HSE said: “The Becconshall well 
is vertical. Becconshall 1z was a side-track drilled to bypass equipment which had become stuck in the 
original borehole and could not be recovered. It was drilled to the original planned depth. A side-track is a 
planned deviation from a previously drilled section of the wellbore.”

http://drillordrop.com/2015/05/05/investigation-finds-multiple-planning-breaches-and-technical-
problems-at-cuadrillas-drilling-sites/ 

More recently at Horse Hill in Surrey residents have complained about smells and feeling unwell coinciding 
with a flow test – in a way that matches earlier experience in West Newton in Yorkshire where residents 
complained of noxious smells leading the Environment Agency to admit that this was a breach of the 
Environmental Permit. 

http://drillordrop.com/2016/02/18/environment-agency-statement-on-horse-hill-smell/ 

http://drillordrop.com/2015/03/11/rathlin-blamed-for-bangs-smells-and-traffic/

The nearest that we can find of reference to the possibility of smells that make people feel ill in the  Notts 
AECOM/IGas permit application is a reference to possible smells made in Appendix D – ID 4 – where the 
“odiferous components of oil base drilling muds” is scored as a “low risk” to the local community (which in 
this case presumably includes the 8 employees of  L Jackson and Co. )

Of course all these are single incidents – but there is enough information here from comparable exploratory
wells to be gravely suspicious of a claim that the risks can be classified as “low” .

It may be argued, of course, that all of these cases are “black swan events”, statistical outliers that should 
not be counted as typical. A statistical picture of the risks can indeed be presented in different ways. The 

http://drillordrop.com/2015/03/11/rathlin-blamed-for-bangs-smells-and-traffic/
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http://drillordrop.com/2015/05/05/investigation-finds-multiple-planning-breaches-and-technical-problems-at-cuadrillas-drilling-sites/
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table for the hydrological risk assessment shows no less than 69 things that might go wrong. Another table 
in appendix D shows a further 44 possible events that could go wrong. Although all of these, taken 
individually, are shown as low or very low risk after mitigation, this is an awful lot of possible things that 
could go wrong so perhaps it is not surprising when some things do fail. If the likelihood of failure were 1% 
for each particular kind of event, taken singly, we can easily see that the likelihood that something (not 
defined) goes wrong is very high indeed. 

In fact the problem highlighted by the Drill or Drop articles is that they draw attention to exploratory wells 
where there are multiple difficulties. Now that such comparable examples exist why should we believe that 
the IGas wells would be different? There are no compelling reasons given by AECOM to believe that it will 
be different. Furthermore although looking at exploratory wells might be considered as single cases some 
important precedents are being set here. To drill a gas field economically would require many wells – IGas 
have said their eventual aim in the Misson area might be 100. Given the scale of the operation the 
necessary failure rate has to be very low indeed to make the gas field safe. A 6% probability of failure looks 
different for a single isolated well from what it does in a gas field of 100 wells - and these exploratory wells 
are a danger if they set a precedent of what is acceptable for single wells that, when scaled up to a whole 
field, would be disastrous. 

Sadly there are not sufficient grounds to trust AECOM or IGas. Nor can we trust the Environment Agency if it
gives a permit on the basis of conditions that the company proves unable to meet to control the risks. The 
experience of other exploratory wells seems to suggest that conditions can be set but not then enforced– 
there are now just too many examples of breaches of the regulations. Further, not only are the companies 
being allowed to continue operating there are also no red lines beyond which the companies would be 
prevented from continuing – thus rendering meaningless the pledge made by David Cameron.

Part Three

Specific issues and weaknesses

Risk analysis and well purpose – why would “produced water” contamination be a problem in a well that 
is only “exploratory”?

The ultimate intentions for these wells are crucial. Ultimate intentions matter in the choice of comparisons 
and choice of reference cases. They also have profound practical implications. Although presented as two 
exploratory wells there is an argument, made by Professor Smythe in a paper he has written about the 
planning issues of this proposal,  for Bassetlaw Against Fracking, that the horizontal well has no functional 
purpose unless as preparation for later appraisal activities that would involve fracking. In this regard the 
hydrological risk assessment table Z06 refers to potential contamination from “produced water” - but 
“produced water” arises during fracking – so has there been a slip up here in which the true intention of the 
applicant is being revealed?  This is also suggested because in the AECOM "Hydrological Risk Assessment" 
Table 3 in section 4.4 there is what purports to be a description of the integrity testing of the two wells but 
there is only one table making it difficult to interpret what tests apply to which of the two “exploratory” 
wells. At any event there is no reference in this table to integrity testing of the 5.5" part of the casing of 
Springs Road Two nor to any testing below 3500 metres - and Springs Road Two is to a depth of 4,350 
metres. Is this what one would expect for a part of the well designed to be fracked? Why would one 
integrity test for a part of the well that one was going to put perforation guns in and then to hydraulically 
frack? 

Clarifying the real purpose of Springs Road Two is extremely important for two reasons. If Springs Road 2 is 
really a well designed for more than exploration – I.e. if it is intended to frack it - then it would demonstrate 
dishonesty and bad faith by IGas. The second reason is practical – if this is a well that is intended for 
fracking then the issue of what happens to the “produced water” that is mentioned is a matter of 
environmental and logistical practicality.  High volume hydraulic fracking generates more flowback than 



conventional oil and gas development. The Naturally Occuring Radioactive Materials (NORM) would need to
be managed on site, transferred into tankers and then transferred to treatment works with the requisite 
capacity to process produced water with the site specific contaminants. All of these issues would need to be
considered in the initial design of the site in the light of its future use. This includes considering which 
treatment works this produced water is to be sent to. If the produced water could not be processed given 
the limited available capacity at suitable treatment works it would have to be held on site until it could be. 
(There are comparable issues that have come up at the recent Lancashire Planning Inquiry – see the 
testimony of Alan Watson a waste expert on flowback management  detailed at 
http://drillordrop.com/2016/02/26/live-updates-from-the-cuadrilla-fracking-inquiry-day-12-climate-
change/  )

 It is also the case that if this is to be a fracking well then data from the failures and problems from fracking 
wells are what are need to be chosen for reference cases for comparison purposes. According to the 
Ingraffea et al study cited earlier, fracking wells have a much higher risk (2.7 times higher) than conventional
wells for cement impairment and failure to the extent that we can use Pennsylvania data as a reference case
(there are arguments as to why this should be the case). 

A Risk Analysis with a missing time frame

The hydrogeological risk assessment gives two unmitigated “medium” risks to cement integrity failure for 
“any time during the lifetimes of the wells” . However what is “the lifetime of the wells” for the purpose of 
this analysis? The staff and shareholders of IGas (and AECOM) may think they can drill wells, test them, 
perhaps frack them – and then plug them and leave them behind inactive. But abandoned wells are not at 
all inactive and neither are many supposedly plugged wells. Long after the companies have taken the 
money and gone many abandoned wells are conduits for water contamination and gas leakage. There is 
now a large and growing scientific literature on this too – and this too is ignored in the AECOM report. For 
example Princeton University research shows that “leakage rates from plugged wells are not consistently 
lower than unplugged wells and sometimes even higher even though wells are plugged for the precise 
purpose of limiting the escape of gas”  (Kang M et al 2014 )

Will it be better here because we have “better regulation” than in the USA? This quote from the research by
Richard Davies about the 2152 wells drilled in the UK since 1902 does not inspire confidence: “UK 
regulations like those of other jurisdictions, include reclamation of the well site after well abandonment. As 
such there is no visible evidence of 65.2% of these well sites on the land surface today and monitoring is not
carried out.” Further to that ownership of 53% of wells in the UK is unclear. 

But according to the research by Ingraffea et al problems of well integrity get worse over time. By the times 
the companies have gone (or gone bust) communities like Misson will be left with problems  - and future 
generations may be left with climate change effects. This is an almost textbook case of non sustainability. 
AECOMS “low risk” will be regarded with justice, with fury by future generations.

Cementation and sub contracting issues

The large amount of sub contracting in the process raises vital questions that are not asked or addressed in 
the documents. How will critical sub contractors be chosen? How will their competence be controlled for? 
IGas apparently has an ISO management system. Big  deal – I am sure the paper work and manuals are of 
tip top quality. But how about saying how the supervision and quality control across organisational 
boundraries is going to work? Further to this – will it really make a huge difference if IGas have ISO 
management arrangements but its sub contractors do not when it is the sub contractors doing a  lot of the 
practical work?  The following does not inspire any confidence:

“The IMS and this Manual applies to all activities within the business across all phases of the work, which 
involves exploration and production in the Oil and Gas sector. The product is energy in the form of oil and 

http://drillordrop.com/2016/02/26/live-updates-from-the-cuadrilla-fracking-inquiry-day-12-climate-change/
http://drillordrop.com/2016/02/26/live-updates-from-the-cuadrilla-fracking-inquiry-day-12-climate-change/


gas. The IMS applies to the activities performed by any member of IGas plc and subsidiaries. Where IGas 
works in partnership with other operators, the scope of the project that relates to IGas will comply with the 
intent of the IGas IMS. Contractors working for IGas are not required to work under the IMS but use their 
own compatible systems that comply with the intent of this IMS.” (my emphasis BD)

Probably the most crucial part of the job, the part where things are most likely to go wrong and with the 
greatest consequences is in the cementing of the two wells. will also be contracted out to a company yet to 
be determined.

Writing about the US experience, the authors of a standard text say: 

“In the context of underground sources of drinking water protection, the importance of getting a good 
primary cement job on the surface casing string cannot be overstated. Remedial cementing options do not 
provide high success rates for zonal isolation and should be considered only for contingency purposes. Of all
regulations for onshore wells, the rules for surface cashing cementing contain the most stringent 
requirements...” (Holloway and Rudd 2013)  

Now regards to this absolutely central issue it will not be IGas that will be doing the work but a 
subcontractor that has not even yet been chosen. The waste management plan lists in great detail the 
ingredients from Halliburton that will go into the cement slurry (on page 13). Many of these additives are 
highly toxic and further details can be downloaded from the links to reveal toxicological information 
together with the necessary safe handling procedures and exposure controls  - but one will look in vain  for 
a discussion of the risk assessment issues associated with these ingredients in these documents. This is 
presumably because they will be mixed off site and brought in. This does not however stop the transport 
and handling of these on site as being relevant issues that need consideration.

So what are the mitigation steps to reduce the multiple risks that arise from cementation? When we read 
the “mitigation and control steps” it is difficult not to be underwhelmed. For example as a mitigation step to
reduce risks we read that cementation is going to be monitored so that the right amount of cement is used. 
Monitored! And the right amount of cement too. Wow! That surely is a measure that is a radical departure 
from ordinary well drilling practice. That will reduce risks for sure. Another mitigation measure will be to 
use “best practice”. That will also make for a real difference of course, radically reducing the risks. An even 
more dramatic “mitigation and control measure” is to....wait for it... “use competent contractors”.

I have to admit the last measure took a load of my mind and I was tremendously reassured because I feared
IGas would be using ordinary run of the mill cement contractors who, as everyone knows, may or may not 
be competent.

Sarcasm aside local people are entitled to ask “How is competence to be assessed?” “What control 
measures are going to assure competence?” “If sub contractors are doing a large part of the practical work 
what controls are in place for IGas and the Environment Agency on these subcontractors?”

Staffing selection, safety training and supervision  

The above issues apply to contractors but similar questions can be asked of the management, supervision, 
staff selection and training regime for IGas employed staff. Earlier it was pointed out that one can have all 
the written procedures in the world, but if the safety culture and actual practice is not there then these 
written procedures may be ignored no matter what it says in the ISO manual. And indeed the global oil and 
gas industry has a terrible reputation for its safety culture. To take some specific examples. A great deal is 
made in the AECOM of not overfilling tanks – yet we can find literature about the nomadic nature of the 
industry creating obstacles to training workers in tank handling techniques. (Waley, M  2014) Or again, given
the long hours that they are working, workers in this sector in the USA often take, and are addicted to, 
methamphetamines. Surging demand for the drug, which allows workers to stay awake for 48 hours to 72 



hours is thought to be related to the long hours worked. (Newburg R 2015) Given that the labour force is 
international, that there will be a skill shortage in the UK and a skill surplus in the US where many oil and 
gas workers are looking for jobs, one can at least ask what kind of hours IGas will work and how they will 
screen their mobile workforce. These are very valid issues for environmental safety. Yet which of these 
questions is considered by AECOM?

The answer is none.

In conclusion

There are now considerable numbers of peer reviewed academic studies about all aspects of 
unconventional gas field development, including public health and environmental risks and harms. The 
number of studies has increased considerably over recent years. Accessing and browsing this literature is 
also relatively easy because of comprehensive collections and citation data bases, like for example, that of 
the Physians and Engineers for Healthy Energy.  There is therefore a scientific and ethical obligation for any 
professional report claiming to be an assessment of environmental risks to draw on and connect to this 
data. By June 2015 there were 550+ peer reviewed articles that had been written after 2009.  Of these 25 
were on health impacts directly of which 21 indicated actual or potential negative health impacts. 48 were 
on water quality of which 33 indicated potential, positive association or actual incidence of water 
contamination. There were 34 studies of air quality of which 30 studies indicated elevated air pollutant 
emissions and/or atmospheric concentrations. Given all this information from high quality scientific sources 
the AECOM /IGas permit application, which makes reference to none of it, is simply not credible.  (Hays and 
Shonkoff 2015) 

The permit should therefore be refused.

Brian Davey ( Ecological Economist ) 22/02/2015
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