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Date: 25th May 2017                                                                                                                           No.161       
 
Subject: Fracking and Scotland – responding to the Scottish Government’s consultation 
 

i. Overview of briefing 
This briefing has been developed by the NFLA Scotland Policy Advisor on the request of the NFLA 
Scotland Forum. The response also assists wider NFLA policy as it considers the environmental 
and related issues of concern towards fracking and unconventional drilling. This Policy Briefing and 
the NFLA submission updates its policy from its previous briefing. NFLA encourages Scottish 
member authorities to consider responding to the consultation and to adapt this NFLA submission 
for it. The submission was approved by the NFLA Scotland and NFLA Steering Committee 
meetings held on 7th April. This response will also assist the NFLA if the Welsh, Northern Irish or 
Republic of Ireland Governments consider removing their moratoriums on fracking, and contribute 
to discussion over the UK Government policy strongly supporting fracking development in England. 
  

1. Introduction 
The Scottish Government is inviting responses to its consultation on Fracking by 31 May 2017. It is 
asking respondents to use the Scottish Government’s consultation platform, Citizen Space. You 
can view and respond to the consultation online at:  
https://consult.scotland.gov.uk/energy-and-climate-change-directorate/fracking-unconventional-oil-
and-gas/  

 
Or write to: 

 Consultation on Unconventional Oil and Gas, Onshore Oil and Gas Team,  
The Scottish Government, 3J South Victoria Quay,  
Edinburgh, EH6 6QQ  
uogconsultation@gov.scot  

 
To support this consultation, the Scottish Government has compiled a comprehensive evidence-
base. This has included commissioning a report by an Independent Expert Scientific Panel, and 
commissioning a series of research projects to explore certain issues in more detail. This briefing 
looks at those reports but also draws on other information and evidence to help inform those 
wishing to respond to the consultation. 

 
Scottish Energy Minister Paul Wheelhouse has committed the Scottish Government to acting in 
accordance with the will of Parliament on this critical issue. The Scottish Parliament voted to ban 
fracking in June 2016. The Minister reiterated that the Scottish Government would make a 
recommendation to Parliament later this year, after the consultation. MSPs would have the 
opportunity to debate and vote on the issue, before Ministers made their minds up on how to act. 
Mr Wheelhouse also said that "of course [the Scottish Government] will respect the will of 
Parliament on this issue." (1)  

 

 
THE LOCAL GOVERNMENT VOICE ON NUCLEAR ISSUES 

 

C/o NFLA Secretariat, Nuclear Policy, City Policy, Level 5, Town Hall Extension, Manchester, M60 3NY 

Tel: 0161 234 3244    E-Mail: s.morris4@manchester.gov.uk   Website: http://www.nuclearpolicy.info 
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2. Gas in Perspective 
Total annual gas consumption in Scotland is around 0.15 trillion cubic feet (tcf) or 44TWh (out of a 
total Scottish energy consumption of 142TWh – of which around 31TWh was electricity and 
around 36TWh was transport fuel). (2)  

 
1.9 million Scottish households or about 78% use mains gas as their main source of heating. The 
Midland Valley of Scotland is estimated to hold between 49.4tcf and 134.6tcf. But only an 
estimated 0.947tcf of fracked gas is likely to be commercially viable - so only sufficient to provide 
around the equivalent of 6 years-worth of gas at current rates of consumption. 

 
This compares to the Bowland Basin in Lancashire, England which is estimated to hold between 
822tcf and 2,281tcf of shale gas, which might be able to supply a total of around 16tcf. (3) 

 
3. Climate Change - Do the Maths 

There are dozens of factors which determine how much fossil fuel Scotland and the wider UK can 
afford to burn to have a reasonable chance of keeping the increase in average global average 
temperature below 2°C. One study promoted by campaigner Bill McKibben suggested that 
Scotland / the wider UK have to limit future global emissions of carbon dioxide to 565 billion tons 
(Gigatonnes Gt) from 2012. The problem is that 30Gt is being released every year, and this is 
going up at 3% a year. That means there is only about 10 years left before reaching the threshold 
in 2027. (And it was agreed at the Paris Global Climate Conference in 2016 that the world should 
really be aiming to limit the global average temperature rise to 1.5oC.) 

 
The number of tons of carbon in already proven fossil fuel reserves is 2795Gt - five times the 
amount needed to take us to 2°C warming. And Scotland and the UK’s Unconventional Oil and 
Gas (UOG) resources are additional to these reserves. The International Energy Agency has 
indicated that UOG extraction could see the global gas supply triple by 2035. This could result in 
a global temperature rise of more than 3.5°C. Unabated, this new frontier of oil and gas would 
have devastating impacts around the world.  
 
The International Panel on Climate Change suggested a carbon budget of 1,000 Gt of CO2 from 
2011, which would give a 66% chance of staying under 2°C. Subtract the roughly 150 Gt already 
burned since then and that leaves about 850 Gt for all sources of CO2. In the unlikely event that 
the world is able to stop deforestation it might then be able to burn around one third of proven 
reserves of fossil fuels.  
 
So while the numbers depend on a range of factors the important incontestable reality is that 
there are far more proven reserves of fossil fuel than the world can afford to burn, and the 
more of it that is taken out of the ground, the greater the risk of an irreversible climate 
catastrophe. Therefore it is critical that instead of pursuing a new frontier of fossil fuels Scotland 
and the wider UK (& Ireland) invest in a diversity of renewable energy sources in order to make a 
speedy transition to a low carbon economy. (4) 

 
4. Timing  

Friends of the Earth Scotland quotes other research commissioned by the Scottish Government 
which says that commercial scale unconventional gas production could take as long as ten years 
to get underway. The most advanced Coal Bed Methane project, at Airth, has failed to reach 
commercial production after over 20 years of development, and not a single shale gas well has 
been drilled in the central belt to date. By 2030 Scotland (and the wider UK and Ireland) will need 
to have largely if not entirely decarbonised its energy system in order to meet its stringent climate 
change objectives. It simply does not make any sense to start developing a fracking industry 
when Scotland needs to stop using fossil gas before the industry can be properly developed. (5) 

 
5. Climate Impact 

Scottish Greenhouse Gas Emissions need to fall from around 43.1 MtCO2e (Million tons of carbon 
dioxide equivalent) to around 26.4 MtCO2e in 2032. Any increase in emissions from any one 
particular source is going to make meeting this ambition much more difficult.  
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The Committee on Climate Change (CCC) was asked by the Scottish Government to examine the 
impacts of extraction of Scottish unconventional oil and gas (UOG), on greenhouse gas 
emissions and climate targets. The Committee concluded that developing an unconventional gas 
industry will make it harder to meet climate targets; and left unregulated the emissions footprint 
due to methane leakage could be substantial. (6) 

 
CCC point out that the increase in Scottish greenhouse gas emissions due to domestic UOG 
extraction according to a high production scenario by KPMG (see Economic Impact below) could 
be up to 4.8 MtCO2e/year in 2035, if production were unregulated – equivalent to over 18% of the 
target for 2032. But this could be reduced to around 1.1-1.6Mt with strong regulation (up to 6% of 
the target). 

 
CCC’s assessment was that exploiting UOG by fracking on a significant scale is not compatible 
with Scottish climate targets unless three tests are met. 

 
Firstly, well development, production and decommissioning emissions must be strictly limited. If 
shale gas is tightly regulated emissions during production need be no higher than emissions 
caused by imported gas. But left unregulated the shale gas industry could substantially increase 
methane emissions. Pound for pound, the comparative impact of methane on climate change is 
more than 25 times greater than CO2 over a 100-year period (or 84 times over a 20 year period). 

 
Secondly, Scottish unabated fossil energy consumption must be reduced over time within levels 
previously advised to be consistent with the emissions targets, so UOG production must displace 
imported gas rather than increasing domestic consumption. In other words domestic gas 
production would need to displace high-cost production elsewhere in the world rather than 
increasing overall oil product consumption or driving fuel switching. 

 
Thirdly, additional production emissions from shale wells will need to be offset through reductions 
elsewhere in the Scottish economy, such that overall effort to reduce emissions is sufficient to 
meet emissions targets. The high level of ambition embodied in Scottish annual emissions targets 
means that finding offsetting effort elsewhere in the economy just to accommodate even 
moderate additional emissions from UOG production or other sources would be challenging. 

 
At the UK level, CCC analysed the level of natural gas and oil consumption that could be 
consistent with a 2050 target to reduce emissions by at least 80% on 1990 levels. This analysis 
showed that while there are ranges for the levels of consumption of oil and gas that could be 
consistent with meeting this target, the range is considerably wider for natural gas consumption 
and depends strongly on the availability of Carbon Capture and Storage (CCS). From a level in 
2015 of almost 800TWh/year, (fossil) gas consumption needs to fall to about 150TWh/year by 
2050 if there is no CCS or around 3-400TWh/year with CCS. 

 
CCC looked at three KPMG scenarios for UOG production in Scotland. In the ‘Low’ scenario 
production volumes only reach 2 TWh per year by 2030, rising to around 8 TWh by 2035. In the 
‘Medium’ scenario production volumes reach around 10 TWh per year in 2030, peaking at almost 
25 TWh in the mid-2030s, and in the ‘High’ scenario production volumes rise rapidly over time, 
reaching around 25 TWh per year by 2030 and around 65 TWh in 2035. (Compared with a total 
current Scottish annual consumption of around 44TWh) 

 
Scotland is part of a highly connected gas network across Europe, which is the world’s largest 
importing market. Additional Scottish production would be a relatively low volume compared with 
European demand therefore, according to CCC, it will do little to reduce energy bills, with prices 
set by international markets. 

 
Left entirely unregulated, the emissions footprint of UOG production could be substantial. Any 
significant level of exploitation of domestic resources in this way, CCC says, would be 
inconsistent with Scottish emissions targets. However, there are technologies and techniques that 
are known to limit greenhouse gas emissions from shale production. The present regulatory 
regime in Scotland is unclear in relation to the respective roles of the different organisations in the 
permitting and planning process. There may also be gaps in relation to emissions occurring 



A274 (NB161) – Concerns over fracking 4

outside the production site (e.g. from supporting infrastructure such as pipelines, processing 
facilities and gathering stations) and more generally in relation to emissions to the atmosphere, 
especially fugitive methane emissions. The Scottish Government has pledged to look at further 
tightening of regulation. It is essential that this tightening does occur before any UOG production 
commences in Scotland.  

 
When Scotland and the wider world can only afford to burn at most one third of global fossil fuel 
reserves this would be an unnecessary pressure in the wrong direction. Shale gas will not reduce 
prices for consumers, and, in fact shale gas will only ever provide a small proportion of Scotland’s 
gas requirements. But establishing a new industry in Scotland would be likely to encourage other 
countries around the globe to follow suit, which could have a far more dramatic effect on climate 
change. 

 
6. Impact on Renewables 

The International Energy Agency (IEA) is amongst the experts who have warned of the danger 
that pursuing UOG now could limit investment in the development of renewable energy. Crucially, 
even the (false) anticipation of abundant, cheap gas could also have a major impact on 
investment in renewable energy, locking in dependence on fossil fuels well beyond what our 
climate targets demand. Professor Paul Stevens of Chatham House has written: “There is a real 
fear among many analysts that shale gas may substitute not for coal but for renewables…the 
anticipation of cheap natural gas could inhibit investment in renewables.” (7)  

 
Indeed the CCC expressed a similar worry itself in 2012 when it said:  “The apparently ambivalent 
position of the [UK] Government about whether it is trying to build a low carbon or a gas-based 
power system weakens the signal provided by carbon budgets to investors [is] damaging 
prospects for required low-carbon investments”. (8)  

 
7. Climate Conclusions 

• Developing an unconventional gas industry will make it harder to meet climate targets; and 
left unregulated the emissions footprint due to methane leakage could be substantial. 
 

• From a global perspective the planet would be left to rely on global markets to reduce total 
carbon emissions by the same amount as the emissions from shale gas in Scotland just to 
stand still. When it can only afford to burn at most one third of global fossil fuel reserves this 
would be an unnecessary pressure in the wrong direction. 
 

• It could take up to 2030 and beyond for a fracking industry to develop in Scotland. By then 
Scotland needs to have largely if not entirely decarbonised its energy system in order to meet 
its climate change objectives. 

 

• There is a real danger that shale gas may substitute not for coal, as supporters of fracking 
claim, but for renewables. The (incorrect) anticipation of cheap natural gas alone could inhibit 
future investment in renewables. 

 
8. Economic Impact of Fracking 

One of the reports commissioned by the Scottish Government was a report on the economic 
impact of UOG by KPMG. (9) 

 
KPMG says there are several key points to bear in mind in any evaluation: 

 
1. If gas prices remain low developing UOG resources in Scotland would probably be 

uneconomic. 
2. Further exploration work is required to identify, with more accuracy, the UOG resources that 

are in place and the production potential of the Midland Valley in Scotland. 
3. There is considerable uncertainty regarding trends in Scottish, UK and global energy markets 

and prices are difficult to predict. 
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There are considerable uncertainties regarding the extent of UOG resources that could be 
developed in Scotland due to the complex geology, which means that reserves and recovery 
estimates are not currently possible without further drilling and testing. To address this 
uncertainty KPMG developed three production level scenarios: 

 
1. A High scenario – in which significant development occurs for the next decade or so. 
2. A Low scenario – in which development is initially slow and does not grow significantly.  
3. A Central scenario – based on midpoint estimates of potential production. 

 
KPMG estimates that the UOG industry could represent, on average, 0.1% of Scottish GDP 
(2015) in the Central scenario and 0.3% in the High scenario which is not a large contribution to 
the Scottish economy. The industry could create 3,100 jobs in the High Scenario, 1,400 in the 
Central and 470 in the Low. Most of these jobs would be associated with the construction and 
development of well pads. KPMG notes that while jobs are created in Scotland, there is a risk 
they would be filled internationally due to skills and experience in this industry largely coming 
from overseas, particularly in terms of drilling and hydraulic fracturing services. The number of 
wells drilled does not necessarily increase the number of jobs created since workers can move 
from pad to pad if constructed consecutively, as experience from the US indicates is likely. 

 
9. Economics Conclusion 

Even in the high scenario UOG would not make a large contribution to the Scottish economy, and 
many of the jobs created could be largely filled by people from overseas due to the lack of skills 
available in Scotland. 

 
10. The Green Gas Alternative 

The Anaerobic Digestion and Biogas Association says Governments in the British Isles should be 
pushing for more green gas generated from waste rather than shale gas. Green gas is something 
of a no-brainer, ticking boxes for energy policy, environment and the economy. Putting green gas 
at the centre of the Government's energy strategy would deal with the hurdles to deployment, and 
allow gas to be part of energy decarbonisation rather than a challenge to it. Green gas has the 
potential to deliver £2-3bn of green gas a year and create 35,000 jobs. The maximum potential of 
biomethane from anaerobic digestion (AD) is equivalent to 10 per cent of domestic gas demand 
not a dissimilar figure to that which the Institute of Directors suggests for shale gas potential in the 
UK alone. (10)  

 
Alan Whitehead MP, one of the authors of the Labour Party’s ‘Green Gas Book’, (11) compares 
the economics of putting the two types of gas into the grid. One shale gas well costs between £6 -
10 million to drill and frack. It is difficult to assess total output of gas, but the average well in 
Texas at the moment is producing about 2 million cubic meters of gas per year for only about five 
years of production. One large farm size Anaerobic Digestion plant costs about £2million to build 
and then provides a steady stream of gas from then onwards, varying only to the extent that cows 
stop producing manure or people stop eating food. The first plant to inject gas into the grid (the 
Poundbury plant in Dorchester) produces a bit more gas in a year than the average shale gas 
well. (12) 

 
Doug Stewart, chief executive of the utility company Green Energy, claims green gas is 15 years 
behind renewable electricity – but is poised for stellar growth in the UK. In April, Green Energy 
became the first company in the UK energy market to supply only renewable green gas to its 
residential and business customers, a move it claims makes it the only supplier to provide both 
renewable electricity and renewable gas as standard. The offer of 100% green gas - even for a 
small company like Green Energy, with around 25,000 customers - was not possible even two 
years ago. There are now 200 Anaerobic Digestion plants operating on farms across the UK, 
which Stewart estimates is enough to supply around 100,000 homes with green gas. By 2035, the 
government plans for green gas generation to have increased 10-fold. "We are at the beginning of 
another renewables revolution," Stewart says. (13) 

 
As well as generating methane from waste, surplus renewable electricity could be used to 
separate hydrogen from water by electrolysis. This could then either be added to the gas grid 
directly or used in conjunction with microbes which eat hydrogen and CO2 to make methane for 
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the gas grid in a process known as Power to Gas. So instead of paying wind operators to turn 
wind turbines off when there is a surplus of electricity we could turn the electricity generated into 
something we can put into natural gas networks. (14) 

 
11. Health Impacts of Fracking  

Health Protection Scotland (HPS) was commissioned by the Scottish Government to provide a 
Health Impact Assessment (HIA) in order to answer three specific questions:  

1. What are the potential risks to health associated with exploration for and exploitation of 
onshore unconventional shale oil and gas and coal bed methane? 

2. What are the wider health implications of deploying the technology necessary for the 
exploration and exploitation of shale oil and gas and coal bed methane? 

3. What options could there be to mitigate any potential adverse impacts that are 
identified? (15) 

 
The overall conclusion of the Health Impact Assessment (HIA) is that the evidence considered 
was ‘inadequate’ as a basis to determine whether development of shale oil and gas or coal bed 
methane would pose a risk to public health, if permitted in Scotland. However, individual 
conclusions were drawn on particular types of UOG-related hazard and specific types of health 
outcome. The assessment did find evidence that a number of air and water-borne environmental 
hazards would be likely to occur as a result of UOG operations. It also confirmed that UOG 
workers' health could be at risk from the use of silica in fracking operations and that other 
hazards from the fracking industry could pose a risk to the health of nearby residents. HPS 
argues that a proportionate precautionary approach would mean adopting measures that are 
appropriate to the scale of the hazards and the significance of potential health impacts. 
Environmental groups, on the other hand argue that, given significant evidence from around the 
world of serious public health risks posed by the industry, ranging from low birth weights to 
respiratory disease and cancers, the precautionary principle demands that unconventional gas 
extraction should not be allowed to go ahead. (16) 

 
Chemicals and emissions of the types typical of UOG activities have been associated with 
adverse impacts on human health, affecting multiple body systems including: cardiovascular/ 
circulatory; endocrine; integumentary (skin); sensory; immune; nervous; renal and urinary; 
reproductive; respiratory; and digestive systems. Chemicals also include known mutagenic and 
carcinogenic agents as well as substances associated with mortality.  

 
Carcinogenic and hormone disrupting chemicals are used in fracturing fluid or produced as 
pollutants as a result of UOG processes. Naturally occurring radioactive materials (NORM) which 
are drawn up from below ground include radium and radon, which are among the most radio-
toxic substances existing, causing bone and lung cancer at relatively low concentrations (17). 
Emissions associated with cardio-respiratory problems such as PM, ozone (O3), nitrogen oxides 
(NOX), sulphur oxides (SOX), benzene, toluene) are released into the atmosphere. There are 
also problems with noise pollution from drilling and vehicle movement; skin conditions linked to 
pollutants and stress responses; impacts from contaminated food and water. Particular concern 
was expressed during stakeholder consultations about potential risks to pregnant women, new 
born babies, children and young people, due to the possibility that lower doses may produce 
harmful effects in a shorter time-frame, including childhood cancer risk in the long term. 

 
With respect to health risks of UOG, it is important to consider interactions between individual 
substances that are used or emitted during the processes. This may result in the formation of 
(chemical) species with greater potential to harm human health than the original substances. 
This may be due to synergistic effects or the creation of conditions that allows hazardous 
substances to accumulate or concentrate.  

 
For example: long-term exposure to Volatile Organic Compounds (VOCs) is associated with 
specific chronic health effects. When combined with nitrogen oxides emitted from diesel-fuelled 
equipment and vehicles on UOG sites, VOC may give rise to ground-level ozone depending on 
meteorological conditions. Tropospheric ozone levels above health-based thresholds are 
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associated with respiratory distress and premature death. When ozone is mixed with PM2.5 
(particulate matter with aerodynamic diameter less than or equal to 2.5 micrometres), smog may 
be produced resulting in the negative health effects of both pollutants being enhanced. In 
general, the adsorption of toxic substances to the surface area of fine particulates facilitates their 
increased transport into the deep lung, leading to exacerbation of respiratory health effects. 

 
The report also said there was ‘sufficient’ evidence that UOG-related activities resulted in 
occupational exposure to Respirable Crystalline Silica (RCS) at levels that could pose an 
occupational health risk, but limited or inadequate evidence on occupational exposure to other 
toxic substance including Naturally Occurring Radioactive Materials (NORM)  

 
There was ‘inadequate’ evidence to suggest that UOG activities, expressed as proximity to UOG 
sites, were associated with reproductive or developmental impacts and evidence to suggest that 
UOG activities, particularly drilling, were associated with a risk of increased incidence of 
childhood cancer. 

 
Friends of the Earth Scotland says there is growing evidence that shale gas and coalbed 
methane extraction are linked to numerous potential adverse health impacts. Communities living 
near gas fields report a wide range of symptoms, while academic studies point to very serious 
medium and longer-term effects. From the toxic chemicals used in drilling and fracking fluids, to 
the pollution caused by heavy site traffic and equipment, it seems increasingly clear that the 
fracking industry is bad for our health. Friends of the Earth quotes a March 2015 letter from 
several senior health professionals to the British Medical Journal which says, ‘The arguments 
against fracking on public health and ecological grounds are overwhelming. There are clear 
grounds for adopting the precautionary principle and prohibiting fracking.’ (18) 
 
NFLA are further concerned on the issue of health with the large uncertainty regarding the 
quantity and radiological characteristics of liquid waste (known as flow back waters) that will be 
generated from shale gas extraction that uses hydraulic fracturing. NFLA has also asked for 
specific comments from low level and radiation specialist Dr Ian Fairlie on the Health Protection 
Scotland report. Dr Fairlie argues that The HPS report downplays the dangers of radiation and 
radioactive contamination from UOG. It does this by selective use of the available facts and data, 
by pointing to weak epidemiological evidence and by incorrectly inferring that absence of 
evidence of health effects means such effects do not exist. The full text of Dr Fairlie’s critique, 
which the NFLA fully supports, is attached as Annex A. 
 

12. Earthquakes 
HPS said there was ‘sufficient’ evidence to suggest that the UOG-related activities were 
associated with increased seismicity in terms of the frequency and magnitude of earthquakes of 
variable intensity, much of it minor. 

 
According to a report for the Scottish Government by the British Geological Survey, hydraulic 
fracturing to recover hydrocarbons is generally accompanied by earthquakes with magnitudes of 
less than 2 ML (Richter Local Magnitude) that are too small to be felt. In the United States, the 
large number of hydraulic fracturing operations (1.8 million) and the small number of felt 
earthquakes directly linked to them suggests that the probability of induced earthquakes that can 
be felt is small. (19)  

 
13. Wider Health Impacts 

The wider impacts include things like increased traffic; increased stress caused by factors such 
as housing shortages and rent increases. While these impacts may be a significant aspect of the 
overall health impacts relating to UOG development, given the predominantly qualitative types of 
study reviewed, it was not possible to assess this evidence using the same categorisation 
process to grade the strength of the conclusions; hence it has not been reported in the same way. 

 
14. Health Conclusions 

HPS concludes that there are clear deficiencies in the quantity, quality and consistency of the 
evidence linking UOG to both negative and positive health impacts reviewed in this assessment. 
Consequently, a number of recommendations, aimed at improving the evidence base, have been 
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made. Taken in totality however, if UOG development is permitted in Scotland in the future, there 
is justification in recommending that a precautionary approach be adopted. This would mean 
adopting measures that were appropriate to the scale of the hazards and the significance of 
potential health impacts, both potentially adverse impacts and potentially beneficial 
consequences. This could involve implementing additional mitigation measures including 
operational best practice, regulatory frameworks and community engagement. 

 
The report, however, also points out that a precautionary approach was proposed in various non-
government reports. The Tyndall Centre (University of Manchester) concluded that activity should 
not proceed until evidence of safety became available. The CHEM Trust report concluded that 
UOG should not proceed until stronger regulation was in place. Med-Act suggested a five-year 
moratorium at least, in order to allow further evidence to become available on risks to health and 
the environment. The authors of the Med-act report also concluded that, if the primary concern 
was the UOG contribution to climate change, then hydraulic fracturing (for UOG) should not 
proceed at all.  

 
15. Decommissioning 

The Scottish Government commissioned AECOM to produce a study on the decommissioning, 
restoration and aftercare of unconventional oil and gas (UOG) developments in Scotland. (20) 

 
Decommissioned oil and gas wells should not leak gases (including methane) or other fluids from 
the sub-surface to groundwater or to the atmosphere if constructed and abandoned to comply 
with international standards and industry best practice. But there is a risk that a small proportion 
of wells may fail – mainly due to cement shrinkage and that in most cases failure will occur a few 
years after decommissioning. However, the risk of leakage from abandoned UOG wells is likely to 
be very low. It is appropriate to monitor for leakage from decommissioned UOG wells for as long 
as the regulator, the Scottish Environment Protection Agency (SEPA) consider necessary. Where 
leaks are identified, the need for remedial action by the UOG Operator should be based on a risk 
assessment with remedial action undertaken in accordance with the steps that SEPA consider 
necessary. 

 
Decommissioning and restoration of surface UOG development may also require the 
management of leaks from surface installations e.g. tanks and pipework, that could potentially 
contaminate the ground and potentially affect the quality of groundwater and surface water. 

 
Because of the long-history of oil and gas regulation in the UK, both onshore and offshore, 
Scotland has a mature regulatory system for the decommissioning and aftercare of UOG 
developments, which is equal to best practice examined in other countries or to regulation of 
other comparable industries in Scotland. This includes requirements for decommissioning and 
abandonment of wells, which, with appropriate regulatory oversight and monitoring, are sufficient 
to manage risks of well leakage consistent with the aim of providing suitable protection for 
communities and the environment. 

 
It is essential that UOG operators have sufficient funds available to cover liabilities associated 
with the abandonment and decommissioning of wells. As the licensing authority, the OGA (and 
the Scottish Government in future under devolved powers) can currently test the financial 
robustness of operators during licence applications, if a licence changes hands or before a well 
consent is issued. The licensing authority also has powers to compel the supply of further 
financial information once operations commence, and to require a company to “take action” if the 
OGA (or Scottish Government) is not confident that there are sufficient funds to cover its liabilities. 

 
AECOM identifies this as a weakness in the existing provisions in that there appears to be no 
power to require specific arrangements for onshore well decommissioning and aftercare if a 
company proves to be failing the financial tests after a well consent is awarded. AECOM suggests 
that the Scottish Government consider whether the future Scottish licensing authority needs to be 
able to compel specific financial provisions to match the individual circumstances These could 
include provision of Parent Company Guarantees, insurance, bonds or letters of credit or 
payment into escrow accounts - depending on the reasons for failing the tests. 
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16. Decommissioning Conclusions 
The likelihood of long-term failure of decommissioned UOG wells may be considered to be low, 
but there is a risk that a small proportion of wells may fail. There is also a possibility of leaks from 
surface installations such as tanks and pipes. 

 
It is essential that UOG operators have sufficient funds available to cover liabilities associated 
with the abandonment and decommissioning of wells. Regulations need to be tightened up to 
allow the Scottish Government and Scottish licensing authority to be able to compel UOG 
operators to make specific financial provisions to match the individual circumstances. 

 
17. Transport and Fracking 

Ricardo Energy and Environment carried out a study for the Scottish Government on 
understanding and mitigating community impacts from transportation connected with 
unconventional oil and gas development. (21)  

 

Road transportation would be needed for movement of plant, equipment, materials and waste. 
Each shale gas well pad could require between 13,000 and 93,000 vehicle movements, spread 
over about a 20 year period. A coal bed methane well pad is estimated to require about 93,000 
vehicle movements over about 12 years. Traffic movements would be at their highest during well 
pad construction and hydraulic fracturing. Traffic movements could be sustained at around 190 
per week for a period of approximately 2 years during development of a pad with 15 wells.  
 
For context, typical traffic flows associated with other traffic-generating development include for 
instance approximately 800-1,000 two-way movements per week for a windfarm development. 
Road traffic impacts would arise principally from increases in heavy goods vehicle movements on 
potentially unsuitable roads. These movements would take place over a relatively limited period 
for an individual well, but may occur over a much longer period for development of a multi-well 
pad, and in particular in situations where a shale gas field is being developed. Sites with good 
highway links, and sites located in industrial areas are likely to have relatively low potential 
community impacts due to traffic. Sites in rural or urban/suburban settings would have a greater 
potential for community and environmental impacts. In all cases, the NFLA believe the potential 
impacts should be carefully considered through the planning process. 
 
Furthermore, NFLA notes that it is clear that some of the longest journeys that could be taken by 
NORM wastes in the UK are from Scottish sources to disposal facilities in England. This is 
inefficient and potentially increases the vulnerability of valuable Scottish business sectors to 
changes in the availability of disposal resources. However, it is not clear that the gaps in disposal 
provision in Scotland are caused by the planning system, rather than by the reluctance of 
providers in coming forward with proposals to develop capacity. 
 
Finally, NFLA concur with this view from Scottish Environment Link, who conclude that 
“transportation associated with UOG extraction has the potential to increase CO2 emissions, air 
and noise pollution, disturb wildlife and result in loss of amenity to local communities.” 

 
18. NFLA Conclusions 
 In considering all of these issues, NFLA concludes: 

• Climate science tells government that it cannot afford to burn most of the fossil fuels that 
have already been discovered. Fracking would add to the inventory of fossil fuel 
reserves and open up a new source of carbon emissions, further driving dangerous 
temperature rises. Instead Scotland (as well as the wider UK and Ireland) should plan a 
move away from fossil-fuelled industries that is fair to the communities and workers who 
currently depend on them. Scotland cannot be a climate leader if it allows fracking to go 
ahead. 
 

• Developing an unconventional gas industry will make it harder to meet climate targets; and 
left unregulated the emissions footprint due to methane leakage could be substantial. It could 
take up to 2030 and beyond for a fracking industry to develop in Scotland. By then Scotland 
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needs to have largely, if not entirely, decarbonised its energy system in order to meet its 
climate change objectives. 
 

• There is a real danger that shale gas may substitute not for coal, as supporters of fracking 
claim, but for renewables. The (incorrect) anticipation of cheap natural gas alone could inhibit 
future investment in renewables. 
 

• The economic impact of fracking would be minimal. Even in the high scenario UOG would not 
make a large contribution to the Scottish economy, and many of the jobs created could be 
largely filled by people from overseas due to the lack of skills available in Scotland. 
 

• Although the health evidence appears to be somewhat inconclusive there is growing 
evidence that shale gas and coalbed methane extraction are linked to numerous potential 
adverse health impacts with health professionals arguing that there are clear grounds for 
adopting the precautionary principle and prohibiting fracking. 
 

• There is a risk that a small proportion of wells may fail after decommissioning. If fracking 
were permitted it would be essential to ensure that UOG operators have sufficient funds 
available to cover all potential liabilities. 
 

• Transport to and from fracking sites in rural or urban/suburban settings could have a potential 
for adverse community and environmental impacts. In all cases, the potential impacts should 
be carefully considered through the planning process. 

 

An adapted copy of this Policy Briefing will be submitted to the Scottish Government’s consultation. 
The Policy Briefing will also be shared with other governments in the British and Irish Isles 
considering the development of fracking. 
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Annex A 
Comments on the November 2016 report “A Health Impact of Unconventional Oil and Gas in 
Scotland” by Health Protection Scotland (HPS) for the NFLA 
http://www.hps.scot.nhs.uk/resourcedocument.aspx?resourceid=3102 
 

Summary: The HPS report downplays the dangers of radiation and radioactive contamination from 
UOG. It does this by selective use of the available facts and data, by pointing to weak 
epidemiological evidence and by incorrectly inferring that absence of evidence of health effects 
means such effects do not exist.  
 
1.  I am Dr Ian Fairlie, an independent Consultant on radioactivity in the environment. For my 

background, see www.ianfairlie.org I have been requested by NFLA to comment on the radiation 
and radioactivity aspects of the above HPS report published in November 2016. 

 
2.  Radiation, radioactive residues and radioactive gases are important matters which must be 

addressed in any examination of the health impacts of unconventional oil and gas extraction 
(UOG). Indeed, of all the toxic substances involved in UOG (including chemical toxins, biocides 
etc.), radioactive materials are arguably the most important. This is because chemical toxins and 
biocides are mostly restricted to the initial stages of UOG exploration and drilling, whereas 
radiation, radioactive gases, and radioactive contaminations are produced throughout the 
lifetime of any proposed extraction. In addition, the actual toxicities involved are greater with the 
radioactive species released than with chemicals, and the concentrations of radioactive 
substances are in most cases greater than with chemicals. Perhaps most relevant is the fact 
that the concentrations of radioactive sludges and scales in surface UOG machinery increase as 
time goes by as more oil and gas is brought to the surface.  

 
3.  Unfortunately, the HPS report gives little attention to radioactivity matters and almost none to 

radiation. The limited attention it does give is unsatisfactory for several reasons.  
 
4.  Nomenclature. The HPS section on radioactivity gets off on the wrong foot by referring to UOG’s 

radioactive residues and gases as NORM and TENORM. These seemingly innocuous acronyms 
stand for ‘naturally occurring radioactive materials’ and ‘technologically enhanced naturally 
occurring radioactive materials’. They are jargon phrases introduced by and used in the nuclear 
industry. 

 
5.  A lay person could be forgiven for thinking that because such materials occur in nature, they are 

of little concern. But in fact they are extremely toxic and when they are brought to the surface 
even in moderate concentrations they are dangerous to health. Even at low concentrations they 
are of concern as there is no safe limit for radiation exposures.  

 
6.  The reason is that these materials contain, inter alia, radon (Rn-222) and radium (Ra-226). Here 

is what the standard college textbook “Radiochemistry and Nuclear Chemistry” by Choppin et al 
(Butterworth –Heinemann Ltd Oxford) states on page 108: 
“Since Ra and Rn are among the most radiotoxic substances existing, causing bone and lung 
cancer at relatively low concentrations, special attention must be devoted to their appearance in 
nature.” 

 
The HPS could have used this quote in their report to Ministers to give them an indication of the 
serious dangers of these nuclides when they are brought to the surface. 

 
7.  Undue reliance on epidemiology. For its benign conclusions, the HPS report relies extensively 

on selected epidemiology studies which, by and large, show limited health effects: even these 
studies are hedged with qualifiers and uncertainties. However as pointed out by Professor Finkel 
in her critique of HPS’ initial 2015 report, epidemiology studies are often a poor guide to the 
existence of health effects. (A1) This is especially the case in epi studies of health effects in US 
fracking regions where few people live. Are these studies which are cited by the HPS a relevant 
guide for the densely populated areas of central Scotland?  
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8.  The 2016 HPS report frequently points to epidemiology studies which find no health effects or 
none which are statistically significant. But, as also pointed out by Professor Finkel, absence of 
evidence in a health study does NOT mean there are no effects. It merely means the study was 
unable to find any effects. This is a different matter altogether as there can be many reasons for 
the lack of case numbers. As stated by Alton and Brand in their famous dictum “absence of 
evidence does not provide evidence of absence”. (Altman DG, Bland JM (1995) Absence of 
evidence is not evidence of absence. BMJ. 19; 311(7003): pp 485) If the detectives in the 
current popular BBC TV series “Line of Duty” use this dictum repeatedly, as they do, then HPS 
should use it as well.  

 
9.  North Sea Oil and Gas Experience: The HPS report could have used the > 40 years’ experience 

of Scotland’s North Sea oil and gas extraction. Because of their high exposures to radiation and 
radioactive residues, pipefitters, welders, roughnecks, etc are routinely classified as “radiation 
workers” for the purposes of health and safety legislation. Most workers wear radiation 
monitoring badges.  

 
10. The reason is that when oil slurries and gases come to the surface they are usually highly 

contaminated with the radioactive daughters of U-238 and to a lesser extent of U-235. These 
include radon-222, radium-226 and the extremely dangerous polonium isotope Po-210, the 
radioactive poison used to kill the Russian dissident Alexander Litvinenko in 2006. The also 
include the relatively long-lived lead Pb 210 which accumulates in pipes, pumps, and tanks etc 
and which is a main source of the radiation exposures to oil and gas workers. For example, 
according to a recent US EPA report on fracking dangers pipework can contain very high 
concentrations of radioactive lead - up to several MBq per kg. ie millions of becquerels per kg. 
(A2) 

 
11. Although the radiation from these radioactive sludges and scales is partly attenuated by steel 

pipes, there is another problem: radon-222 which is a radioactive gas. Large quantities of radon 
are often brought to the surface with oil and methane in process waters, and this excess radon 
can be inhaled by workers. With UOG on land this would apply to nearby local inhabitants as 
well.  

12. Failure to use PHE Report on Fracking: In 2014, Public Health England extensively examined 
these matters in its report “Review of the Potential Public Health Impacts of Exposures to 
Chemical and Radioactive Pollutants as a Result of Shale Gas Extraction”. (A3) 

 
13. Although the HPS mentions the PHE report in passing, it fails to state or address its findings. 

Unlike the HPS report, the PHE report does not give fracking a clean bill of health. For example, 
it states (on page 24) “a number of shale gas extraction activities that may impact surface and 
groundwater and hence have the potential to impact upon drinking water quality: 

• Production and storage of fracking fluid and flowback water on site and the possibility of spills 
from stored ingredients or mixtures which may percolate to subsurface aquifers or may enter 
surface water courses. 

• Well blow out during well completion resulting in contamination of surface waters and also 
possible impacts on ground water.  

• Use of fracking fluids and possible contamination of aquifers during injection and flow back if 
well integrity is not maintained.  

• Release of volatiles during fracking and the possibility of methane and other gases reaching 
aquifers through poor well integrity and/or through fissures in the strata.  

• Treatment and disposal of wastewaters during transportation off-site or improper waste 
treatment prior to discharge, which may result in possible contamination of surface waters.  

• Water resource and acquisition since large volumes are required for borehole drilling and 
hydraulic fracturing (not being considered in this evaluation).”  

14. On radon, the PHE report states:  
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“If the natural gas delivery point were to be close to the extraction point with a short transit time, 
radon present in the natural gas would have little time to decay … there is therefore the potential 
for radon gas to be present in natural gas extracted from UK shale.” 

 
15. It also added eight detailed recommendations as regards any future fracking activities. In 

particular, it recommended (page 33) that “Baseline environmental monitoring is needed to 
facilitate the assessment of the impact of shale gas extraction on the environment and public 
health. There should also be consideration of the development of emission inventories as part of 
the regulatory regime.” 

 
16. In sum, the PHE report, unlike the HPS report, addresses proper concerns on possible health 

effects from proposed UOG activities. At the very least, the HPS report should have commented 
upon the above findings in the PHE report. 

 
17. Failure to use Evidence to the 2014 Public Inquiry at Airth, Stirlingshire on Coal Bed Methane 

extraction: The Inquiry report had not been completed when the Scottish Government 
announced its UOG moratorium in January 2015, and the Inquiry proceedings are now 
suspended. However all the evidence submitted to the Inquiry is publicly available on the DPEA 
case website (PPA-240-2032). (A4) 

18. The HPS could have examined this evidence and learned a great deal about the health effects of 
coal bed methane extraction. On radiation and radioactivity for example, it would have learned 
that, under the then Dart Energy CBM proposals near Airth, about 6 GBq of radioactive residues 
(mostly from slurries and pipe scales) would have been smeared over the Forth river mudflats 
near Kincardine on Forth each year. This is a very large amount of radioactivity. 

19. Conclusion: It is concluded that the HPS report fails to properly review the health impacts of 
UOG activities as regards exposures to radiation and radioactive residues. The HPS report 
downplays the dangers of radiation and radioactive contamination from UOG, by selective use 
of the available facts and data, by pointing to weak epidemiological evidence and by incorrectly 
inferring that absence of evidence of health effects means such effects do not exist. 

 

Dr Ian Fairlie submission to the NFLA, April 12, 2017 
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