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About UKOOG 

UKOOG is the representative body for the UK onshore oil and gas industry including exploration, 
production and storage. The organisation’s objectives are to: 

• enhance the profile of the whole onshore industry (both conventional and unconventional); 
• promote better and more open dialogue with key stakeholders; 
• deliver industry wide initiatives and programmes; and environment management and 

operations. 

Membership is open to all companies active in the onshore industry including those involved in the 
supply chain. 
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Fact Sheet: The History of Onshore Oil and Gas 
 
What is the history of the onshore oil and gas industry in the UK? 
 
The onshore exploration of home-grown sources of oil and gas in the UK can be traced back to 1850. 
Despite some commentary the onshore oil and gas industry, and the techniques used by it, are not 
new. 
 
1850 to 1918 
 
Before the First World War, the UK’s total 
petroleum requirements, at less than 50,000 
barrels per day, were supplied almost 
exclusively via imports. The only home-grown 
supply came from the production of oil from 
shale, which started in 1851 in the Midland 
Valley of Scotland and at its peak in 1913 
reached an average of 6,000 barrels of oil per 
day – and continued until 1962.  
 
The earliest reports of hydrocarbons in 
southern England come from the Sussex area, 
with gas detected in water wells in 1836 and 
1875.  
 
Wells drilled subsequently in 1895 and 1896 
at Heathfield in Sussex, to provide water for a 
hotel and railway station, also encountered 
gas. The railway station well reached 
Kimmeridgian strata, with a strong gas odour 
noted. On ignition, it produced a 5 metre -
high flare. The well became Britain’s first 
natural gas well, with production of 1000 
cubic feet per day (cfd) used to provide 
gaslight for the station.  
 
With the onset of the First World War a 
secure supply of oil became strategically more 
important, with oil requirements doubling in 
1916 and 1917. As a result the Government 
introduced legislation, the Petroleum 
(Production) Act 1918, which prohibited 
exploration and production other than by the 
Crown or under licence from the Crown.  
 

1918 to 1934 
  
The first oil in England was discovered in 1919 
at Hardstoft, in Derbyshire. Despite the 1918 
legislation, only 11 wells were drilled between 
1918 and 1922 with only one discovery 
proving to be commercial. 
 
1934 to 1964 
 
In 1934, the Government produced the 
second major piece of legislation, The 
Petroleum (Production) Act 1934, which 
effectively gave the ownership of petroleum 
to the Crown and limited surface owner 
rights. In 1935, the first licences were 
introduced and given to four companies. 
Exploration started in 1936 and the first 
commercial discoveries came in 1937.  
 
During the Second World War, drilling was 
carried out in Nottinghamshire to support the 
war effort, and is celebrated by the “Oil Patch 
Warrior” memorial at Dukes Wood.   
 
In 1947, the US performed the first hydraulic 
fracture in the Houghton Gas field, Kansas. 
 
Up to 1964 in the UK, there were 25 
discoveries of which seven were gas fields. 
Production rose to around 3,000 barrels per 
day. 
 
In the 10 years to 1964, imports on average 
increased by an annual 8.5% and were putting 
a considerable strain on the balance of 
payments. 
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1964 to 1980 
 
The UK’s interest offshore started with the gas 
discoveries in the Netherlands in 1959 and led 
to the UK Continental Shelf Act in 1964, 
essentially making petroleum rights the same 
both onshore and offshore. Also in 1964, new 
offshore licences were created. 
 
Onshore oil production was dominated by the 
discovery, in 1973, of the Wytch Farm Oilfield 
in Eastern Dorset. This oilfield, the largest 
onshore UK by several orders of magnitude, 
was discovered after a phase of seismic 
reflection surveying in 1970 and early 1971.  
 
The first hydraulic fracture in the UK was 
believed to be performed in the mid to late 
sixties. 
 
1980 to present day 
 
Onshore activity once again started to 
accelerate after the 1979 increases in oil 
price. The first onshore licensing round was 
announced formally in June 1985, and 
included changes made in the Petroleum 
(Production) (Landward Areas) Regulations 
1984, which among other things included the 
requirement for the first time to have local 
planning permission. 
 
The Petroleum Act of 1998 vests all rights and 
ownership to hydrocarbons resources to the 
Crown. 
 
On 28 May 2008, the Department of Business 
Enterprise and Regulatory Reform (BERR) 
announced that it was offering 93 new 
licences, to 54 companies, under the 13th 
Onshore Licensing Round. In addition to 
conventional oil and gas, applications were 
received for coal bed methane, coal mine 
methane and shale gas.  

 
In June 2013, The British Geological Survey 
(BGS) in association with the Department of 
Energy and Climate Change (DECC) completed 
an estimate for the resource (gas-in-place) of 
shale gas in part of central Britain in an area 
between Wrexham and Blackpool in the west, 
and Nottingham and Scarborough in the east. 
The central estimate for the resource was 
1,300 trillion cubic feet (tcf) this compares to 
the annual consumption in the UK of just over 
3 tcf. 
 
Around 2,000 wells have now been drilled 
onshore in the UK with about 10% of them 
having been hydraulically fractured. There are 
currently around 120 producing sites with 
c.300 operating wells producing in excess of 
20,000 barrels of oil equivalent per day or 
about 1% of the UK’s consumption. 
Approximately 250,000 barrels per day of 
produced water is disposed of safely under 
permits from the EA and SEPA. 
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Fact Sheet: Onshore Oil and Gas Regulation 

Who regulates the onshore oil and gas industry? 

The onshore oil and gas industry is regulated by a number of statutory bodies including the 
Environment Agency (EA) in England, Scottish Environment Protection Agency (SEPA) in Scotland and 
Natural Resources Wales (NRW) in Wales, Health and Safety Executive (HSE) and the Department of 
Energy and Climate Change (DECC). Onshore oil and gas regulation in the UK has been recognised as 
an exemplar by the rest of the world. In addition the industry is governed by 14 separate pieces of 
European legislation. 

What is the process? 

Before drilling Operators must have: 

• A petroleum licence from DECC
• Permission from the Coal Authority
• Completed an environmental impact

assessment (EIA) if required
• Obtained the appropriate

environmental permits from the
regional Environment Agency

• Notified the Health and Safety
Executive (HSE) of the well design and
operation plans

• Ensured a complete examination of
well design and construction by an
independent and competent person
(known as an independent well
examiner)

• Received planning permission from
the Minerals Planning Authority
(MPA), local council or equivalent.

• Served notification of an intention to
drill on the Environment Agency under
S199 of the Water Resources Act,
1991 

• Apply for consent to drill from DECC,
including submission of a hydraulic
fracturing plan if required.

• Advised the British Geological Survey

Operator 
undertakes 

Environmental 
Impact

Assessment if 
Required 

Operator engages in pre-application 
discussion with local communities, 
mineral planning authorities and 

statutory consultees (Environment 
Agency, Natural England and English 

Heritage)

Minerals Planning Authority 
Screens for Environmental Impact 

Assessment 

Operator  
Submits 
Planning 

Application 

Minerals Planning Authority 
validates, advertises and 

consults on application and 
environmental statement 

Environmental Risk 
Assessment 

undertaken (for shale 
gas only) 

Operator applies 
for 

environmental 
permits  

Environment 
Agency  
Issues 

environmental 
permits  

DECC  
Issues a Petroleum 

and Exploratory 
Development 

Licence  

Views of Statutory 
Consultees and 

local communities 
sought  

Mineral Planning 
Authority decides case 
and imposes planning 

conditions 

British Geological 
Survey informed 

and Coal Authority 
consulted (if 
appropriate) 

DECC  
Well Consent 

Granted 

Health and Safety Executive 
notified by operator at least 21 
days in advance of any activity 

Operator may proceed and drill 
well (subject to ongoing 

enforcement and monitoring) 

Operator notifies 
Environment Agency 
of intent to drill under 

the Water 
Resources Act 1991 

Issue 1 B1 October 2013 



  

Who is responsible for what? 

 
 
Department of Energy and Climate Change (DECC)
 
The Petroleum Act of 1998 vests all rights and 
ownership to hydrocarbon resources to the 
Crown, these rights are administered by the 
Secretary of State for Energy and Climate 
Change (DECC) on behalf of the Crown.  
 
DECC issues a ‘Petroleum Exploration and 
Development Licence’ (PEDL), giving a 
company or group of companies (a joint 
venture) exclusive rights to explore for, and 
develop, the resource in a particular 
geographic location. 
 
An operator is approved for each licence with 
the responsibility for managing all activity on 
the PEDL. An approval can be made at any 
time but are usually made at licence award 
rounds, at field development approval or at 
approval of a licence assignment. 

 

 
In considering any request for operatorship, DECC will look at the technical competence of the 
operator – more specifically the following factors: 
 

• capability to supervise, manage and undertake the proposed operations 
• scope of relevant insurance coverage 

 
In addition to licensing duties, DECC is required to give final consent for drilling. DECC checks that 
the proposals make efficient use of the nationally owned resource, and it will impose limits on 
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flaring if proposed. For shale wells where an environmental risk assessment (ERA) is required, DECC 
is charged with reviewing this.  If hydraulic fracturing is intended, DECC will require that a fracturing 
plan to address the risk of induced seismicity is submitted, and will review this plan before these 
operations are permitted. Finally, DECC will check that the Environmental regulator and Health and 
Safety Executive have no objections to the proposed operations, before consent is given. 
 
Environmental Regulator 
 
The role of environment regulation is handled by the Environment Agency (EA) in England, Natural 
Resources Wales (NRW) in Wales and the Scottish Environment Protection Agency (SEPA) in 
Scotland. A broad description of the environmental regulator is given here. 
 
In England & Wales, onshore oil and gas exploratory activities require environmental permits issued 
under the Environmental Permitting Regulations (EPR 2010) and other permissions from the 
Environmental regulator, depending on the methods used and the geology of the site. In Scotland, 
SEPA requires a construction licence for any borehole greater than 200 metres, under the Water 
Environment (Controlled Activity) (Scotland) Regulations 2011 and for a water features survey up to 
1.2km from the well trajectory. 
 
Environmental Regulation requires the following: 
 

• A notice to be served on the regulator under section 199 of the Water Resources Act 1991 to 
‘construct a boring for the purposes of searching for or extracting minerals’ 

• Environmental permits for: 
o groundwater activity – where the regulator considers that the risk of inputs to 

groundwater requires this 
o mining waste management– likely to apply in most circumstances 
o Industrial Emissions Directive – when the intention is to flare more than 10 tonnes 

of natural gas per day (generally applies to exploration phase only) 
o radioactive substances activity – likely to apply where low level Naturally 

Occurring Radioactive Material (NORM) are contained in the rock cuttings or 
fluid returned to the surface from the well 

o a water discharge activity – if surface water run-off from the site becomes polluted, 
for example, due to a spill of diesel  

• A groundwater investigation consent – to cover drilling and test pumping where there’s the 
potential to abstract more than 20 cubic metres per day (m3/day) of water 

• A water abstraction licence – if the plan is to abstract more than 20m3/day for own use 
rather than purchasing water from a public water supply utility company 

• A flood defense consent – if the proposed site is near a main river or a flood defense. 
 
The Environment Agency has published technical guidance for onshore oil and gas exploratory 
operations, conventional and unconventional. The guidance is currently out for consultation 
(https://consult.environment-agency.gov.uk/portal/). The consultation is open until 23 October 
2013. 
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The Environment Agency has announced that it will develop a single application pack for mining 
waste and radioactive substances permits, to streamline the existing processes. 
 
The Environmental regulator is also a statutory consultee during the planning application conducted 
by the MPA and also in the assessment of the Environmental Impact Assessment if this is required. 
 
Health and Safety Executive (HSE) 
 
The Health and Safety Executive (HSE) monitors oil and gas operations from a well integrity and site 
safety perspective. It ensures that safe working practices are adopted by onshore operators as 
required under the Health and Safety at Work etc Act 1974, and regulations made under the Act. 
These specifically are: 
 

• The Borehole Site and Operations Regulations 1995 (BSOR) – These regulations are primarily 
concerned with the health and safety management of the site for onshore wells. 

• The Offshore Installations and Wells (Design and Construction, etc) Regulations 1996 (DCR) – 
Apply to all wells drilled with a view to the extraction of petroleum regardless of whether 
they are onshore or offshore and are primarily concerned with well integrity and well 
control. 

 
Note these regulations are “goal setting” and define what the operator must achieve, rather than 
what they must do – this philosophy is being copied around the world. 
 
HSE works closely with the Environment regulator and the Department of Energy and Climate 
Change to share relevant information on such activities and to ensure that there are no material 
gaps between the safety, environmental protection and planning authorisation considerations, and 
that all material concerns are addressed. 
 
The HSE initially scrutinises the well design for safety and then monitors progress on the well to 
determine if the operator is conducting operations as planned. During drilling activities, the HSE 
requires a weekly drilling completion and workover report focusing on well control and well integrity  
 
During assessment and inspection activities, HSE checks that the operator has independent well 
examination arrangements in place. 
 
Independent Well Examiner  
 
The Operator is required to set up a Well Examination Scheme and appoint a Well Examiner. The 
Well Examination Scheme and involvement of the Well Examiner is for the complete lifecycle of the 
well, from design through to abandonment. The Well Examiner is an independent competent person 
who reviews the proposed and actual well operations to confirm they meet the Operator’s policies 
and procedures, comply with the Offshore Installations and Wells (Design and Construction, etc.) 
Regulations 1996 and follow good industry practice.  
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The well examination scheme requires the Operator to send the following documents to the Well 
Examiner: 
 

• The well construction programme and any material changes to it 
• Regular reports on how the well is being constructed 
• Reports on how the well is being monitored 
• At the end of the well’s life, a plan for how it will be abandoned. 

 
Shale gas well operators will ask their well examiners to examine certain well integrity and fracturing 
operations in real time, especially during the early stages of a development, to provide a further 
level of independent assurance. Such periodic site visits will be made at the discretion of the 
examiner, in addition to assessing documentary evidence of well integrity, to observe and verify that 
such operations have been executed satisfactorily in accordance with the approved programme.  
 
Minerals Planning Authority 
 
Minerals Planning Authorities (as part of local councils) grant planning permission for the location of 
any wells and well pads, and impose conditions to ensure that the impact on the use of the land is 
acceptable. 
 
The planning system controls the development and use of land in the public interest; this includes 
ensuring that new development is appropriate for its location taking account of the effects (including 
cumulative effects) of potential pollution on health, the natural environment or general amenity, 
and the potential sensitivity of the area or proposed development to adverse effects from possible 
pollution. In doing so the focus of the planning system is on whether the application is an acceptable 
use of the land, and the impacts of those uses. Any control processes, health and safety issues or 
emissions themselves are subject to approval under other regimes.  
 
The principal issues that mineral planning authorities address, bearing in mind that not all issues will 
be relevant at every site, to the same degree, include: 
 

• noise  
• dust 
• air quality 
• lighting 
• visual intrusion into the local setting 

and the wider landscape  
• landscape character 
• archaeological and heritage features 
• traffic 
• risk of contamination to land 

• soil resources 
• flood risk 
• land stability/subsidence 
• internationally, nationally or locally 

designated wildlife sites, protected 
habitats and species, and ecological 
networks 

• nationally protected geological and 
geomorphological sites and features 

• site restoration and aftercare. 
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The Department of Communities and Local Government (DCLG) has recently issued planning 
guidelines with respect to the sector and they can be found 
at: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/224238/Planni
ng_practice_guidance_for_onshore_oil_and_gas.pdf 
 
Environmental Impact Assessment (EIA) 
 
An Environmental Impact Assessment is an assessment of the possible positive and/or negative 
impacts that a proposed project may have on the environment. 
 
The MPA will carry out a screening exercise under European legislation to determine whether any 
proposal requires an EIA.  
 
Whilst all applications must be assessed on a case-by-case basis, it is unlikely that an Environmental 
Impact Assessment will be required for exploratory drilling operations that do not involve hydraulic 
fracturing, unless the well pad is located on a site that is unusually sensitive to limited disturbance 
occurring over the short period involved. 
 
What is the industry’s role? 
 
Shale Well Gas Guidelines 
 
The Industry published, in February 2013, its first guidelines covering best practise for shale well 
operations in the UK: http://www.ukoog.org.uk/elements/pdfs/ShaleGasWellGuidelines.pdf 

The guidelines, which include hydraulic fracturing and the public disclosure of fracture fluid 
composition, were written by a high level workgroup that included operating and service companies 
with input from The Department for Energy and Climate Change, The Health and Safety Executive, 
The Environment Agency and the Scottish Environment Protection Agency.  

The first issue of the guidelines relates to the exploration and appraisal phase of shale gas well 
developments and contains current good industry practice. References where appropriate are made 
to relevant legislation, industry standards and practices including Oil and Gas UK Guidelines, 
particularly to the Well Integrity Guidelines (issued in July 2012).  

Critically, the guidelines set out that operators must publically 
disclose all chemical additives to fracturing fluids on a well-by-well 
basis, including regulatory authorisations, safety data and 
maximum concentrations and volumes. These disclosures meet or 
exceed all known standards in the global shale gas industry.  

These Guidelines supplement those already well-established for 
the Offshore Industry, which is supported through the auspices of 
UK Oil & Gas. Key guidelines include “Guidelines for Suspension 
and Abandonment of Wells” and “Well Integrity Guidelines”. 
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Fact Sheet: Natural Gas Uses and Origins 

What do we use oil and gas for? 

Oil and natural gas provide the energy source or raw material to make a wide range of products. In 
fact, it is nearly impossible to get through a day without using multiple products that contain oil or 
gas. Shampoo, toothpaste, contact lenses, shaving foam, lipstick, washing powder and clothing all 
contain petroleum products. 
  
Natural gas is also the raw material for plastics, a material found everywhere from personal 
electronics, such as mobile phones and computers, to safety equipment, including bicycle helmets 
and airbags, to sterile medical equipment. 
 

Heat & Electricity 
Adhesives, Solvents, Corrosion inhibitors, Textiles, Inks, Adhesives, Shampoos, Detergents, Soaps, 
Paints, Coatings, Pipes, Hoses, Wire Coating, Coolant, Antifreeze, Films, Packaging, Bottles, Paint 

Remover, Plastics, Tire and Rubber, Lubricant Additives, Solvent, Industrial Cleaners 
 
Where does the UK currently get its gas from?

UK-sourced natural gas production has come 
predominately from the North Sea since the 
early 1960s [See the History of Onshore Oil 
and Gas Fact Sheet] but this supply has been 
decreasing since 2000. In 2012, production 
was down 14% compared with 2011 to 452 
TWh. 
 
Imports of Liquefied Natural Gas (LNG) have 
risen from 9 TWh in 2008 to 271 TWh in 2011.  
In 2012 demand for LNG in Asia led to LNG 
imports to the UK falling by almost half to 148 
TWh as cargoes were diverted.  
 
With overall imports during 2012 at a record 
high, net import dependency climbed to 43%, 
its highest level since 1976. 

2012 UK Gas Balance Sheet 

  GWh 
Total Supply of UK Natural Gas 452,806 

Imports 547,300 
Exports (144,023) 
Other (325 

Losses (12,271) 
Other industries 6,447  

Total Supply 843,488 
  
Electricity Generation 214,146 

Heat Generation 22,392 
Energy Industry Use 55,709 

Industry 110,723 
Domestic 339,080 

Public Administration 48,005 
Commercial 37, 045 
Agriculture 1,536 

Other 11,048  
Non Energy Use  5,949 

Statistical Difference  (2,145) 
Total Consumption  843,488 

Sources of UK Gas Imports 
Pipeline Norway  55.1% 
LNG Qatar 27.0% 
Pipeline Netherlands 14.6%  
Pipeline Belgium 2.7%  
LNG Norway 0.3%  
LNG Algeria 0.2%  
LNG Nigeria 0.1%  
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Why is natural gas from shale important? 
 
Natural gas has played a significant role in heat and electricity production during the past 20 years 
and natural gas from shale will continue to do so as shown by the following factors: 
 
Gas Imports to rise to 70% 
One of the major influencers on the UK 
energy market over the next 20 years will be 
the increasing dependency on gas imports as 
the production of home-grown sources of 
natural gas from the North Sea start to 
decline. Many forecasts including the 
Government’s central estimate project an 
import dependency of c.70% or greater by 
2025 as compared with 14% in 2000, with  
forecast demand for gas staying relatively 
steady at today’s levels.  
 
Gas imports come primarily from three 
separate sources; Norway, Russia via Europe 
and LNG predominately from Qatar. In future 
shale gas may potentially be imported from 
the US. Increasing reliance on imports 
generates both physical and political energy 
security issues. In addition as imports are 
increasingly filled by LNG, the UK will also 
become a price taker and subject to further 
risk of price spikes caused by a physical 
disaster elsewhere in the world such as 
recently experienced during the problems at 
Fukushima. The disaster highlights what 
could happen, Japanese LNG imports went 
up by 25% and the prices rocketed 50%. 
 
Gas provides 35% of all our energy 
Consumption 
In light of the increasing dependency on 
imports it is worth noting how gas is used:  

• 35% of all energy consumed in 2012 
came from gas 

o 25% to provide electricity 
o 40% to domestic market 
o 23% to industry 
o 12% to services 

Coal supplied 39% of total electricity to the 
UK in 2012 
Electricity supplied from gas decreased from 
40% to 28% between 2011 and 2012, as gas 
prices increased, particularly in relation to 
coal. Electricity supplied from coal rose from 
30% to 39% primarily as a result of global 
prices falling due to US shale gas displacing US 
coal to other parts of the world [See 
Emissions Fact Sheet for carbon impact]. 
 
Continued role for Gas in the UK 
The UK is likely to need significant investment 
in new gas plant. Modelling by DECC suggests 
that up to 26 gigawatts (GW) of new gas 
plants could be required by 2030 (in part to 
replace older coal, gas and nuclear plant as 
they retire from the system). It also indicates 
that, in 2030, we will need more overall gas 
capacity than we have today, although 
operating at lower load factors. 
 
Gas is also important for balancing out the 
increasing levels of intermittent and inflexible 
low-carbon energy on the system. Gas 
generation will continue to play a crucial role 
in our generation mix for many years to come, 
and the amount of gas capacity we will need 
to call on at times of peak demand will remain 
high. 
 
Gas will continue to heat our homes and 
drive our industry  
Around 80% of all the heat used in the UK – in 
homes, in commercial buildings and in 
industrial processes– comes from gas. 
According to DECC, natural gas will supply 
the majority of our heat demand for many 
years to come.  
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The Government has put in place a strategy of 
reducing reliance on natural gas in heating but 
this will take many years to develop as it 
involves not only new technologies but also 
modifications in infrastructure and behaviour. 
Gas, and therefore shale gas, has a major part 
to play in bridging the gap between the 
current system and any future low carbon 
technologies. 
 
Gas is vital to our manufacturing sector 
 

Gas Used by Industry in 2012 
  GWh 
Construction 1,636  
Non-ferrous metals 2,805  
Electrical Engineering 2,849  
Iron and steel 4,854  
Textiles & Leather 4,954  
Other industries 6,447  
Mechanical Engineering 6,662  
Vehicles 9,395  
Paper &  Printing 12,371  
Mineral products 15,112  
Food & Beverages 21,433  
Chemicals 22,188  

 
The UK energy-intensive and petrochemicals 
sectors require certainty that energy and 
feedstocks will be secure and competitive in 
the medium term. Without that certainty then 
it is likely that these sectors will decline, 
reducing our manufacturing capacity further. 
However if shale develops positively then the 
prospects for manufacturing to build and 
grow on the current significant UK supply 
infrastructure are good. 
 
For many years natural gas in the North Sea 
has provided the UK with hydrocarbons such 

as ethane and propane which are vital 
feedstocks for the petrochemicals and plastics 
industry. Availability of these feedstocks has 
resulted in the UK having a successful 
petrochemicals sector. 
 
Forecasts for these feedstocks indicate a 
steep decline at the turn of this decade. It is 
imperative that alternatives are found to 
sustain UK manufacturing and exports in 
these sectors. 
 
In a recent PricewaterhouseCoopers (PwC) 
report on the potential impact of shale gas on 
US manufacturing, it was stated that by 2025, 
shale gas could add more than one million 
workers to the US manufacturing industry and 
allow US manufacturers to lower their raw 
materials and energy costs by as much as 
$11.6 billion annually. 
 
Based on industry reports, PwC estimate that 
the US chemicals industry has invested $15 
billion in ethylene production, increasing 
capacity by 33%. 
 
Gas is vital to our agriculture sector 
 
Natural gas is a key component in the 
manufacture of fertilisers which uses natural 
gas to provide hydrogen, which is combined 
with nitrogen in air to create ammonia. 
 
Ammonia is used as a feedstock for other 
nitrogen based fertilisers, and with up to 70% 
of the costs of the fertiliser coming from 
natural gas, a cheap supply is essential for its 
production. With cheaper, domestically 
sourced fertilisers, the agriculture industry 
has the potential to provide cheaper food and 
more local jobs.
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Fact Sheet: Prices, Costs and Benefits 
 
What has been the impact of shale gas on 
the United States?  
 
Onshore oil and gas has had a dramatic 
impact on the US economy, prices, jobs and 
the environment. 
 
Shale gas in the United States has decreased 
the country’s dependence on energy imports 
and reduced wellhead prices. As a result, 
natural gas production increased by around 
19% between 2007 and 2011, annual net 
imports of natural gas fell by around 49% in 
the same period, and the average wellhead 
price fell by more than 50% according to the 
US Energy Information Department. 
 
Natural gas consumption increased by 5.5% 
and coal consumption fell by around 11%. 
Fuel switching from coal to gas in electricity 
generation, together with efficiency gains in 
power generation and increased output from 
renewables, also contributed to a reduction 
of around 9% in energy-related carbon 
dioxide emissions. 
 
An IHS Global Insight study found that shale 
gas production supported more than 600,000 
jobs in 2010, a number that is projected to 
grow to nearly 870,000 by 2015, while 
contributing more than $118 billion in GDP to 
the US economy. 
 
America's Natural Gas Association (ANGA) 
estimates that lower gas prices will add an 
additional $926 of disposable household 
income annually between 2012 and 2015, and 
that the amount could increase to $2,000 by 
2035. 

How are global gas prices determined and 
traded? 
 
Currently only one-third of global gas supplies 
are traded across borders, compared with 
two-thirds of oil. This is due to the high 
transportation and storage costs of gas by 
pipeline and the need for expensive 
liquefaction processes for transport by tanker.  
 
As a result the industry is made up of three 
geographically segmented market structures 
North America, Continental Europe and Asia. 
Continental European and Asian markets 
typically rely on long-term gas contracts which 
are oil-indexed. The North American market is 
less influenced by trends in the oil price. 
There is no global wholesale price. However 
price in each market is impacted by the scale 
of industry and hence volumes produced.  
 
Gas prices vary widely between regions, for 
example in June 2012, spot gas was trading at 
as little as US$2.10 per million British thermal 
units (mmBtu) in the United States, compared 
with US$9.90 per mmBtu in the UK, US$12 per 
mmBtu in the Mediterranean region and 
US$17.40 per mmBtu in northeast Asia. 
 
Liquified Natural Gas (LNG) is altering the 
market as suppliers transport it from low to 
high-value markets. This is highlighted by the 
market reaction to the Fukushima disaster in 
Japan, in 2012 an increased demand for LNG 
in Asia led to LNG imports into the UK falling 
by almost half, Japanese LNG imports went up 
by 25% and the prices rocketed 50%.  
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What are commentators saying about UK prices and shale? 
 
Dual fuel bills for the average household have increased by more than 40% between 2006 and 2013, 
mostly because of an increase in the wholesale price of natural gas according to Ofgem, which 
regulates the electricity and gas markets in Britain. 
 
Commentators are divided about the impact that shale gas could have on household bills in the UK.  
 
Pöyry estimated that gas and electricity prices 
could go down by as much as 4% assuming 
shale provided 50% of the UK’s underlying 
indigenous gas production. This would seem 
to be an inconsequential amount but could be 
significantly larger if the amount of shale 
produced goes beyond this conservative 
estimate. Even at 4% the annual saving to the 
UK economy could be £800m.  
Navigant in June 2013, estimated in their 
optimistic scenario that prices could go down 
to 50p/therm compared to the current 
70p/therm, based on an international shift to 
shale. 

 
In their central scenario, the IOD predicts that 
gas import dependency could be reduced 
from 76% to 37% in 2030, and the cost of net 
gas imports in 2030 could fall from £15.6 
billion to £7.5 billion (2012 prices). 
 
However Bloomberg New Energy Finance is 
less optimistic believing the price of gas will 
be set by imports and the amount of shale will 
not offset the decline in the North Sea and 
will be significantly more expensive to 
produce. 

 
With respect to imports, transport costs could add between 10% and 50% to the delivered wholesale 
gas price depending on distance and method compared with current home-grown sources of gas. 
For example liquefaction and regasification consumes up to 13% of the gas being transported and 
therefore adds to the cost significantly. 
 
What would prices be without shale? 
 
UK gas prices which were around $12 per 
mmBtu in 2008 are still in the $10 to 12 per 
mmBtu range today due to continued reliance 
on high priced imports. 
 
DECC has devised three scenarios for 
domestic gas prices that do not currently take 
into account any shale gas production in the 
UK. In its ‘high’ scenario, relatively elevated 
demand from Asia, low LNG supply and delays 
in the liberalisation of the European gas 
markets are expected to cause gas prices to 
increase, rising from around US$9 per mmBtu 
in 2011 to US$16.4 per mmBtu in 2020, and 
then plateauing at US$16.5 until 2030. In its 

‘low’ scenario, higher LNG supply, slow 
economic growth and more competitive gas 
markets instead cause prices to decrease and 
stabilise at US$6.60 per mmBtu by 2018. The 
central scenario suggests that UK wholesale 
gas prices could follow a path similar to 
continental Europe, reaching US$11.50 per 
mmBtu by 2018, and remaining stable at that 
level until 2030. 
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What is the Industry’s view on gas prices? 
 
As suggested there are differing views and the 
reality will always be somewhat different. The 
industry at present believes that the 
introduction of shale into the system will 
improve the liquidity of the gas market in 
Europe and will act as another source of 
energy other than the North Sea (UK, 
Norway, Denmark and the Netherlands), LNG 
and gas from Russia via Continental Europe.  
 
As a result of this increased liquidity the 
price rises, forecast by many commentators 
could be arrested and the increase in 
liquidity could potentially lower prices.  
 
What does the Exchequer make out of oil and 
gas and will this continue? 
 
A PwC report commissioned by Oil and Gas UK 
in 2011, estimated that the oil and gas sector 
was the UK’s largest corporation tax payer, 
contributing 16.4% of total Government 
corporation tax receipts. Including taxes they 
collect – such as employee taxes and for those 
with a downstream business, fuel duties, the 
Total Tax Contribution (TTC) is estimated at 
£30.1bn, which is 5.5% of total UK 
government tax revenues. If the tax paid by 
companies in the supply chain is included, the 
figure is even higher. 
 
The IoD predicts that declining North Sea oil 
and gas production and more efficient car 
and truck engines will lead to a fall in tax 
revenues from Fuel Duty and the North Sea, 
opening up a tax gap of around 1.25% of GDP 
over the next two decades. 
 
The onshore oil and gas industry through 
shale gas could fill this gap. 
 
 

What affects the cost of shale gas and what 
will the costs be in the UK? 
 
The costs of producing unconventional gas 
include capital, operational and 
transportation costs, as well as taxes. Capital 
costs are dominated by the drilling of wells 
and are usually higher than for conventional 
gas because of the additional expense of 
multistage hydraulic fracturing. 
 
The shale industry in the UK is still at a very 
early stage and therefore it is impossible to be 
accurate about the cost to extract onshore 
hydrocarbons. There are a number of factors 
which will determine the cost of extraction 
 
• Rate of recovery which is largely 

dependent on geology [See Geology Fact 
Sheet] 

• Development of a UK supply chain to 
generate price competition 

• Climate change policies impacting on the 
cost of carbon 

• Public perception and the impact on 
planning decisions 

• Environmental and safety related costs 
• Well success factors 
• Well learning curve – time taken to 

reduce well costs 
• Operator efficiency 
 
In the US cost of extraction varies significantly 
based on a number of the factors above, in 
particular geology.  
 
Reports vary on how the UK shale extraction 
cost will compare to the US, with some 
commentators predicting the difference as 
high as three times more expensive in the UK.  
 
Unlike the US however, the UK already has 
access to sophisticated gas distribution and 
transmission systems. Not only would it cost 
several billion pounds if these systems had to 
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be built today, but it also means that the need 
for flaring will be far less than in the US.  
 
Whilst it still needs to be fully tested, at this 
stage, it appears that in certain parts of the 
UK, the shale is significantly thicker than in 
the US. Consequently, this will allow more gas 
to be extracted per well site. 
 
However the UK suffers from a number of 
potential cost pressures compared to the US 
in particular the current lack of shale supply 
chain. For example one recent rig count 
identified 1900 land rigs and 500 fracturing 
crews in the US compared with 77 rigs and 10 
fracturing crews in the whole of Europe. This 
position will steadily improve as it did in the 
US. In addition to the immature supply chain 
there is also a bigger environmental and 
regulatory cost of doing business in the UK, 
longer lead times particularly around planning 
make scheduling difficult. 
 
What will be the benefits? 
 
The benefits of the shale industry will be felt 
across the UK in lower imports, higher 
revenues to the Exchequer and energy 
security.  
 
The industry has made it clear from the outset 
that local communities that host our sites 
should be rewarded. As a result in June 2013 
UKOOG announced its first industry-wide 
community benefits scheme. At the 
exploration phase for sites that involve 
hydraulic fracturing the local community will 
benefit to the sum of £100,000. During 
production communities will receive in total 
1% of all gross revenues before costs are 
deducted. The industry estimates that this 
could amount to over £1.1bn in a 25 year 
period or £5m to £10m per site. 
 

Alongside the direct and indirect benefits, 
developers will also be paying increased 
business rates as a result of their operations, 
50% of which will go directly back to local 
councils, again benefiting local communities. 
 
What will be the impact on jobs? 
 
In addition to the very direct injection of cash 
into communities, industry participants will 
strive to ensure that as many jobs and 
services are created within the local area. The 
recent report by the Institute of Directors 
suggests that for the first 100 sites 74,000 
jobs could be created. 
 
This is also about wider British industry. By 
helping to manage energy costs for core 
sectors such as the manufacturing or 
chemicals industry, growing shale gas 
production could play a key role in reducing 
potential upwards pressure on gas prices from 
rising demand in rapidly developing countries 
such as China and India. In petrochemicals 
alone, replacing the UK’s dwindling domestic 
supply of chemical feedstocks (such as 
ethane, butane and propane) could safeguard 
up to 100,000 jobs. 
 
What is the estimated recovery rate from a 
well in the UK? 
 
Individual recovery rates depend exclusively 
on geology and the resultant drilling 
techniques. Shale gas production declines 
rapidly within the first few months of 
operation. Future production of a well and 
estimated ultimate recovery (EUR) of a well is 
typically calculated using decline curve 
analysis. In the US shale wells have been in 
existence now for a relatively short space of 
time, but using the data gathered, recovery 
rates are expected to be in the region of 10% 
to 40% of the gas in place in the ground. 
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Fact Sheet: Geology 
 
Where do oil and natural gas come from and 
how is it formed? 
 
All of the oil and gas we use today began as 
microscopic plants and animals living in the 
ocean millions of years ago. As these 
microscopic plants and animals lived, they 
absorbed energy from the sun, which was 
stored as carbon molecules in their bodies.  
 
When they died, they sank to the bottom and 
over millions of years, layer after layer of 
sediment and other plants and bacteria 
formed layers of an organic polymer called 
kerogen. This material is by far the most 
abundant organic material in the Earth’s crust. 
Sand, clay and other minerals were buried 
with the kerogen during geological time and 
eventually were turned into sedimentary 
rocks. Rocks which have abundant kerogen 
are called oil shales or black shales. 
 
With ever deeper burial, heat and pressure 
began to rise. The amount of pressure and the 
degree of heat, along with the type of 
kerogen, determined if the material became 
oil or natural gas. More heat produced lighter 
oil. Even higher heat or kerogens made 
predominantly from plants, produced natural 
gas. 
 
After oil and natural gas were formed, they 
tended to migrate through tiny pores in the 
surrounding rock. The rocks also moved and 
folded (just like a small carpet bunches up on 
the floor) over millions of years, as tectonic 
plates shifted. Some oil and natural gas 
migrated all the way to the surface and 
escaped. Other oil and natural gas deposits 
migrated until they were caught under or 
against a layer of rock that it couldn’t move 
through. It was trapped and sealed against 
this impermeable rock, and slowly, very 

slowly, the oil and gas built up. As it did, 
reservoirs were formed. These trapped 
deposits are where we find oil and natural gas 
today.  
 
Most oil and gas fields are found in 
sedimentary rocks such as sandstone and 
limestone because they have the rock 
porosity and rock permeability for oil and gas 
to move through and accumulate. The 
porosity determines the capacity of the 
reservoir and the permeability determines the 
productivity of the reservoir.  
 
Are there different types? 
 
Natural oil and gas is extracted from different 
geological resource plays: 
 
• Those trapped in structures in the rock 

that are caused by folding and/or faulting 
of sedimentary layers, as explained above. 
These hydrocarbons can be relatively 
easily recovered and have been extracted 
for more than 100 years. North Sea gas is 
an example.  These resource plays are 
often termed conventional hydrocarbons. 
 

• Those trapped in impermeable rock that 
cannot migrate to a trap and form a 
conventional deposit. These types of 
resource plays are often termed 
unconventional hydrocarbons, for 
example shale oil, shale gas and coal bed 
methane. 
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Shale hydrocarbons 
 
Shale oil and gas, unlike conventional 
hydrocarbons, are produced directly from the 
source shale rock. This shale rock acts as the 
hydrocarbon source rock, reservoir and seal. It 
is typically found at greater depths than 
conventional oil and gas. As the shale is much 
less permeable, it requires more effort to 
extract the hydrocarbons from the rock. 
 

 
 
Coal bed methane  
 
Coal bed methane is a form of natural gas 
found in underground coal seams. Methane is 
adsorbed to the surface of the coal. Coal 
seams are typically closer to the surface than 

shale formations; they are at a depth of 600 
metres to 1000 metres 
 
What are the differences between 
conventional and unconventional 
hydrocarbons? 
 
The key outward difference is flow rate. 
Drilling into a conventional accumulation 
would normally result in at least some flow of 
oil and gas immediately. An unconventional 
accumulation has to be stimulated in some 
way before it will even begin to flow. For 
example, shale has very low permeability so 
must be stimulated before oil or gas can flow 
from it. 
 
Hydraulic fracturing is simply a method used 
to stimulate the oil or gas either to begin or 
continue flowing. A conventional well can also 
be hydraulically fractured to help extraction 
by improving flow rates. This does not mean it 
has become an unconventional well as the 
nature of the hydrocarbon accumulation has 
not changed. 
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Fact Sheet: Development and the Drilling Process 
 
What are the different stages of development of an onshore oil and gas field? 
 
Operators will ensure that the different stages of development of unconventional sites and 
economic outcomes are explained to their local communities. Each site will have individual 
characteristics but for the general purposes of this document, operations have been grouped into 
the following three broad stages of activity. It should be noted that stages 1 and 2 could be a 
continuous process. It should also be noted that not every site will go through all the stages below. 
Operators will ensure that communities are aware of potential variations from these principles for 
specific local reasons and will ensure that such variations are adequately explained. 

Stage 1 – Exploration 
 
Exploration typically takes the 
form of an Operator seeking 
planning consent to drill a well, 
which will normally consist of a 
vertical well and potentially a 
small number of lateral 
extensions. 
 
These wells are designed to log 
and take samples of rock 
(‘core’) in order to acquire the 
geological data from the 
potential hydrocarbon layers of 
interest.  
 
Typically, operational activity at 
an exploration site spans two 
to four months. The site is 
normally vacated after that. 
 

Stage 2 - Appraisal 
 
Following data appraisal, 
Operators may then decide to 
flow test the well before 
making any further commercial 
decision. This may also involve 
at this stage undertaking one 
or more hydraulic fracturing 
procedures, depending on 
geology. Hydraulic fracturing 
will typically involve an 
additional planning consent 
and a full environmental 
impact assessment.  
 
Surface operations typically last 
between four and six months, 
with on-site activity diminishing 
as longer-term flow testing is 
undertaken.  
 

Stage 3 – Production 
 
Once commerciality of the 
development has been 
determined, planning consent 
will be sought for a full 
production site and a pad 
development plan (PDP), or 
field development plan (FDP), 
will be submitted to the 
Department of Energy and 
Climate Change (DECC). The 
submission of the PDP/FDP by 
the Operator marks the start of 
the production phase. 
 
Production pads may be 
different sizes from location to 
location, depending on the 
specific geology and surface 
location, but will typically 
contain a number of vertical 
wells and associated 
underground laterals on a site, 
which would be about two 
hectares (five acres) in size. 
 
At this stage, associated 
equipment, such as pipelines 
and gas processing facilities, 
will be constructed, subject to 
additional planning app-
lications. Once drilling has been 
completed, surface activity will 
diminish significantly as wells 
start to produce gas.  
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How is gas extracted from the ground? 
 
Geologists have known for 
years that substantial deposits 
of oil and natural gas are 
trapped in deep shale 
formations. These shale 
reservoirs were created tens 
or hundreds of millions of 
years ago. [See Geology Fact 
Sheet]. 
 
Around the world today, with 
the use of modern horizontal 
drilling techniques and 
hydraulic fracturing, the 
trapped oil and natural gas in 
these shale reservoirs is being 
safely and efficiently 
produced; gathered and 
distributed to customers. 
 
During the past 60 years, the 
oil and gas industry has 
conducted fracture 
stimulations in more than two 
million wells around the 
world.  
 
Shale reservoirs are usually 
5,000 feet or more below the 
surface. This is well below any 
underground sources of 
drinking water, which are 
typically at depths no more 
than 300 to 1,000 feet. 
Additionally, steel pipes called 
casing, cemented in place, 
provide a multi-layered barrier 
to protect fresh water 
aquifers. 
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The drilling process of a typical oil and natural gas well is similar for conventional and 
unconventional wells: 
 
Preparation 
Preparing a drilling location is a process that 
includes the construction of roads to the pad 
site and the proper grading of the area where 
the rig and other equipment will be placed. 
Drilling pads and roads must be built and 
maintained, including the spreading of stone 
on an impermeable liner to prevent impacts 
from spills and must allow precipitation to 
drain properly. 
 
Drilling 
 
Vertical Drilling 
A hole is drilled straight down using drilling 
mud that cools the drill bit, carries the rock 
cuttings back to the surface and stabilises the 
wall of the well bore. Once the hole extends 
below the deepest freshwater aquifer, the 
drill pipe is removed and replaced with steel 
pipe, called ‘surface casing’.  
 
Next, cement is pumped down the casing and 
then back up between the casing and the 
borehole wall, where it sets. This cement 
bond prevents the migration of any fluids 
vertically between the casing and the hole. In 
doing so, it creates an impermeable 
protective barrier between the well bore and 
any freshwater sources. Tests are undertaken 
to confirm the success of this process before 
drilling further. 
 
Typically, depending on the geology of the 
area and the depth of the well, additional 
casing sections will be run and, like surface 
casing, are then cemented in place to ensure 
that there can be no movement of fluids or 
gas between those layers and the 
groundwater sources. 
 

 
 
Horizontal Drilling 
What makes drilling for hydrocarbons in a 
shale formation unique is the necessity to drill 
horizontally.  Vertical drilling continues to a 
depth called the ‘kick off point’. This is where 
the well bore begins curving to become 
horizontal.  
 
One of the advantages of horizontal drilling is 
that it’s possible to drill several laterals from 
only one surface-drilling pad, minimising the 
impact on the surface environment.  
 
When the targeted distance is reached, the 
drill pipe is removed and additional steel 
casing is inserted through the full length of 
the well bore and once again, the casing is 
cemented in place.  
 
Once the drilling is finished and the final 
casing has been installed, the drilling rig is 
removed and preparations are made for the 
next steps, well completion. 
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Well Completion 
The first step in completing a well is the 
creation of a connection between the final 
casing and the rock holding the oil and gas.  
 
A specialised tool, called a perforating gun, is 
lowered to the rock layer. This perforating gun 
is then fired, creating holes through the casing 
and the cement and into the target rock. 
These perforating holes connect the rock 
holding the oil and gas and the well bore.  
 
Since these perforations are only a few inches 
long and are performed more than a mile 
underground, the entire process is 
imperceptible on the surface. The perforation 
gun is then removed in preparation for the 
next step, hydraulic fracturing. 
 
Hydraulic Fracturing 
A mixture of mostly water and sand, plus a 
few chemicals, the stimulation fluid is 
pumped under controlled conditions into 
deep, underground reservoir formations. The 
purpose of the chemicals is for lubrication, to 
keep bacteria from forming and to carry the 
sand.  
 
These chemicals are typically non-hazardous 
and range in concentrations from 0.1% to 
0.5% by volume. They help to improve the 
performance of the hydraulic fracturing.  
 
In the UK, Cuadrilla Resources were granted 
approval from the Environment Agency (EA) 
to use the following non-hazardous amounts 
of chemicals at their Preese Hall exploration.  

• Polyacrylamide (friction reducer) 
• Sodium salt (for tracing fracturing 

fluid) 
• Hydrochloric acid (highly diluted with 

water – for improved efficiency) 
• Glutaraldehyde biocide (used to 

cleanse water and remove bacteria) 

So far, only a polyacrylamide friction reducer 
(0.04%) and a miniscule amount of salt have 
been used. There was no need to use biocide 
as the water supplied had already been 
treated to remove bacteria, and diluted 
hydrochloric acid was not necessary. 

Polyacrylamide is a non-hazardous, non-toxic 
substance which is also used extensively in 
other industries to remove suspended solids 
in drinking and wastewater plants, and 
pollutants or contaminants from soils. 

This stimulation fluid is pumped at high 
pressure from tanks by equipment mounted 
on lorries or skid mounted on the surface into 
the well bore and out through the 
perforations made by perforating gun. This 
process creates fractures in the shale, 
containing the oil and natural gas. 
 
The sand remains in these fractures in the 
rock, keeping them open when the pump 
pressure is relieved. This allows previously 
trapped oil or natural gas to flow to the well 
bore more easily.  
 
The initial stimulation segment is then 
isolated with a specially designed plug and the 
perforating guns are used to perforate the 
next horizontal section of the well. This stage 
is then hydraulically fractured in the same 
manner. This process is repeated along the 
entire horizontal section of the well, which 
could extend 1-2 miles.  
 
Production 
Once the stimulation is complete, the 
isolation plugs are drilled out and production 
begins. Initially fracture fluid, and then natural 
gas or oil, flows into the horizontal casing and 
up the well bore. 
 
In the course of initial production of the well, 
about 25-75% of the fracturing fluid is 
recovered. This fluid is either recycled for use 
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on other fracturing operations, or safely 
disposed of according to government and 
environmental regulations. This whole 
process of developing a well typically takes 
from 3-5 months: 

• a few weeks to prepare the site  
• eight to twelve weeks to drill the well  
• one to three months of completion 

activities and includes between one 
and seven days of stimulation.  

 

This initial three- to five-month investment 
could, however, result in a well that will 
produce oil or natural gas for 20 to 40 years, 
or more. 
 

Well Abandonment 
When all of the oil or natural gas that can be 
recovered economically from a reservoir has 
been produced, the land is returned to the 
way it was before the drilling operations 
started.  
 
Wells will be filled with cement and pipes cut 
off 3-6 feet below ground level. All surface 
equipment will be removed and all pads will 
be filled in with earth or replanted. The land 
can then be used again by the landowner for 
other activities, and there will be virtually no 
signs that a well was once there.  
 
Today, hydraulic fracturing has become an 
increasingly important technique for 
producing oil and natural gas in places where 
the hydrocarbons were previously 
inaccessible. Technology will continue to be 
developed to improve the safe and economic 
development of oil and natural gas resources.

How do you test and monitor the casing and cement? 
 
The cement specification and placement of it in the well follows recognised industry best practice as 
contained in the following American Petroleum Institute (API) documents: 
 

• API Guidance Document HF1 – Hydraulic Fracturing Operations – Well Construction and 
Integrity Guidelines 

• API Specification 10A (ISO 10426-1:2009) Specification for Cements and Materials for Well 
Cementing 

• API Recommended Practice 10B-2 (ISO 10426-2:2003) Testing Well Cements 
 

All of the following tests represent standard oilfield practice for well construction and are not 
particular to shale gas operations. 

Pressure tests are conducted on the casing strings installed in wells to ensure they do not leak, even 
under high pressure. Leak-off or formation integrity tests are also conducted once the bottom of the 
casing strings have been drilled out to determine what the strength of the rock is. 

A leak-off test is where the rock is subjected to hydraulic pressure until the drilling fluid begins to 
leak into the rock and it begins to fracture, this determines the “leak off pressure”.  
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A formation integrity test is where the rock is subject to a predetermined pressure below the leak off 
pressure to monitor well integrity. Both of these tests provide the Operator with information on the 
strength of the rock about to be drilled through, but also provide confirmation that the casing is 
properly cemented into the section of rock that has just been drilled. 

A cement bond log of cemented casing strings can also be conducted to confirm the quality of a 
cementing operation. This determines where the top of cement is in the casing and confirms that 
the cement is as designed for the specific location and of the appropriate quality.  

The pressures in the spaces between the casings are routinely monitored throughout the life of the 
well to ensure that integrity is maintained. 

Shale Well Guidelines 

The Industry published for the first time in February 2013, industry guidelines covering best practise 
for shale well operations in the 
UK: http://www.ukoog.org.uk/elements/pdfs/ShaleGasWellGuidelines.pdf 

The guidelines, which include hydraulic fracturing and the 
public disclosure of fracture fluid composition, were 
developed by a high level workgroup that included 
operating and service companies, with input from the 
Department for Energy and Climate Change, the Health and 
Safety Executive, the Environment Agency and the Scottish 
Environment Protection Agency. 

The first issue of the guidelines relates to the exploration 
and appraisal phase of shale gas well developments and 
contains what is considered to be good industry practice. 
References are made to relevant legislation, industry 
standards and practices, including Oil and Gas UK 
Guidelines, particularly to the Well Integrity Guidelines 
(issued in July 2012), where appropriate.

Critically, the UK guidelines set out that operators must publically disclose all chemical additives to 
fracturing fluids on a well-by-well basis, including regulatory authorisations, safety data and 
maximum concentrations and volumes. These disclosures meet or exceed all known standards in the 
shale gas industry.  
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Fact Sheet: Emissions 

Will the widespread extraction of shale gas 
help to reduce carbon emissions? 

The use of natural gas extracted from shale 
reservoirs has significant scope to reduce the 
UK’s overall carbon emissions, as gas will 
probably displace coal in the energy mix.  

The burning of natural gas to produce energy 
releases around half the carbon emissions of 
coal. Recent reductions in the UK’s carbon 
emissions have been driven by the 
displacement of coal-based generation by gas, 
which in 2011 accounted for 35% of the UK’s 
primary energy consumption, compared to 
just 16% for coal. 

Furthermore, gas demand projections made 
by the Department of Energy and Climate 
Change (DECC) are consistent with forecasts 
made regarding the UK’s net carbon account, 
which is expected to fall 45% by 2025 (from a 
1990 baseline) 

However, plenty of scope still remains to 
reduce the UK’s reliance on coal. DECC figures 
show that in 2012, coal power overtook gas to 
become the biggest single source of UK 
electricity generation. 

In addition, coal mining generates more 
seismic events than shale gas extraction, 
greater levels of emissions of radioactive 
material from the ground, and also leads to 
greater amounts of damage to the surface of 
the ground. 

What has happened in the United States? 

The recent experience in the USA shows how 
shale gas can help countries like the UK meet 
their carbon demands 

• Between 2005 and 2010, carbon 
emissions in the USA fell by 403 million 

tonnes, at a time when electricity 
production from natural gas rose by 62% 

• This coincided with a reduction in the 
USA’s reliance on coal for its energy 
needs, with electricity net generation 
from coal falling by 25% between 2007 
and 2012 

• This helped the USA to reduce its carbon 
emissions to a 20 year low in the first 
quarter of 2012, achieving approximately 
70% of the CO₂ emission reductions 
targeted under the Kyoto Agreement. 

Natural gas is increasingly used as a transport 
fuel, helping to reduce carbon emissions and 
improve air quality still further. Natural gas 
now powers 19% of public transport buses, 
and the fuelling infrastructure necessary to 
allow natural gas to be used in long distance 
trucks is also being developed. The Chief 
Executive of FedEx has predicted that up to 
30% of US long-distance trucking will be 
fuelled by compressed or LNG over the next 
10 years. 
 
How does shale gas compare to other fuels? 

A study by AEA Technology for the European 
Commission concluded that the lifecycle CO₂ 
emissions for shale gas could be 2-10% lower 
than emissions from electricity generated by 
from conventional pipeline gas located 
outside of Europe and 7-10% lower than that 
of electricity generated from LNG imported 
into Europe. 

A highly regulated UK onshore industry can 
ensure that shale gas extraction has the 
potential to have lower emissions than 
imported natural gas located outside of 
Europe.  

Due to the large distances that imported 
pipeline and LNG gas from outside Europe 
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need to travel; as well as additional 
processing, it is much harder to control and 
monitor emissions.  

While shale gas resources in the UK can be 
hooked up to the National Grid soon after 
production, the lengthy transport of gas 
resources from outside Europe increase the 
opportunity for additional emissions.  

The main leakage associated with gas is from 
pipelines travelling across continental Europe, 
primarily from Siberian fields. The pipelines 
across Russia leak on average 1.5 per cent of 
the gas – although it can be much higher. 

The Committee on Climate Change concluded 
in April 2013 that shale gas “could have lower 
emissions than imported LNG if regulatory 
arrangements are in place to manage 
methane released during its production.”  

Air Emissions 

What are fugitive emissions? 

Fugitive emissions refer to gases that can 
escape into the atmosphere during industrial 
production processes and in transport.  
Emissions of this nature can also occur in 
numerous other industrial practices, such as 
mining and at landfill sites.  

Fugitive Emissions in Hydraulic Fracturing 

It has been argued that the release of 
methane during the hydraulic fracturing 
process could counteract the reductions in 
carbon dioxide emissions which would be 
achieved from shale gas displacing coal-based 
generation. However, there is no scientific 
consensus on this issue. Indeed, a report by 
AEA Technology produced for the European 
Commission in July 2012 concluded that “the 
majority of studies suggest that emissions 
from shale gas are lower than coal…” 
suggesting that greenhouse gas emissions 

would be reduced in the UK by replacing coal 
with gas based energy generation. 

What is the industry doing about fugitive 
emissions? 

UKOOG members are highly committed to 
ensuring methane leakage is kept to a 
minimum.  The industry in the UK seeks to 
minimise methane emissions compared with 
other countries by removing the need for 
storage lagoons, meeting the highest 
standards of well integrity and ensuring 
continuous maintenance of equipment. 
However effective monitoring is still vital to 
ensure that all possible avenues for methane 
leakage are addressed. 

The pilot monitoring work that has been 
undertaken so far suggests that methane is 
not leaking around our sites.  

Operators are expected to plan and then 
implement controls in order to minimise all 
emissions. Fugitive emissions levels will be 
constantly monitored at all stages of 
development and the data made available in 
line with best practice and regulatory 
reporting requirements. 
 
Flaring and Venting 

• Flaring is the controlled burning of natural 
gas.  

• Venting is the controlled release of 
natural gas without burning.  

Both flaring and venting release greenhouse 
gases, sulphur dioxide (SO2) and methane into 
the atmosphere. 

The oil and gas industry avoids flaring and 
venting natural gas wherever possible. Not 
only is it harmful to the environment, but 
natural gas is valuable both economically and 
as an energy resource. It is therefore in the 
best interests of operators to be as efficient as 
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possible and to deliver every cubic foot of 
production possible to their customers. 

There are, however a number of situations 
where flaring and venting are necessary. 
Flaring is most importantly used as a safety 
mechanism at oil and gas facilities to remove 
gas safely prior to plant maintenance, or if 
there is a problem with the facility. In some 
cases, very small amounts of natural gas are 
flared if it is not economically viable to build a 
pipeline or other infrastructure to bring it to 
market; for example when very small amounts 
of natural gas are found in conjunction with 
oil deposits. 

How is flaring regulated? 

Flaring and venting of methane and other 
emissions are strictly controlled by the 
Department of Energy and Climate Change 
(DECC) through conditions of the Petroleum 
Exploration and Development Licenses. The 
health and safety regulator enforces similar 
controls under the Borehole Sites and 
Operations Regulations 1995 and Offshore 
Installations and Wells (Design and 
Construction) Regulations 1996. 

Regulations in the UK are extremely stringent 
with respect to well integrity and control, 

overseen by the Health and Safety executive 
as well as independent third party well 
examiners. UKOOG in association with DECC 
has published extensive guidelines for UK Well 
Operators on Onshore Shale Gas Wells with 
regards to well integrity standards. 

Local authorities are responsible under the 
Environmental Protection act 1990 for 
inspecting sites for odour and noise 
associated with the flaring or venting of gas 
and local authorities also have a statutory 
duty under the Air Quality Standards 
Regulations 2007 to monitor emissions to 
ensure they do not breach local air quality 
standards. 

Green Completions 

Techniques for the “completion” of wells to 
reduce the emissions of gases to air still 
further have been developed in the United 
States, these are known as ‘green 
completions’. The shale gas industry in the UK 
is in its infancy and green completion 
techniques are being developed based on 
industry best practice. 
 

 
What scientific evidence has been produced on emissions?  
 
• Cornell University: “….shale gas has a GHG (greenhouse gas) footprint that is half and perhaps a 

third that of coal.” 
• University of Maryland: “GHG impacts of shale gas are…only 56% that of coal.… Arguments that 

shale gas is more polluting than coal are largely unjustified.” 
• Carnegie Mellon University: “Natural gas from the Marcellus shale has generally lower life cycle 

GHG emissions than coal for production of electricity in the absence of any effective carbon 
capture and storage processes, by 20-50% depending upon plant efficiencies and natural gas 
emissions variability.” 

• Mass. Institute of Technology: “Although fugitive emissions from the overall natural gas sector 
are a proper concern, it is incorrect to suggest that shale gas-related hydraulic fracturing has 
substantially altered the overall GHG intensity of natural gas production.” 
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• National Energy Technology Laboratory (U.S. DoE): “Natural gas-fired baseload power 
production has life cycle greenhouse gas emissions 42 to 53 % than those for coal-fired baseload 
electricity, after accounting for a wide range of variability and compared across different 
assumptions of climate impact timing.”  

• Joint Institute for Strategic Energy Analysis/NREL: “Based on analysis of more than 16,000 
sources of air-pollutant emissions reported in a state inventory of upstream and midstream 
natural gas industry, life cycle greenhouse gas emissions associated with electricity generated 
from Barnett Shale gas extracted in 2009 were found to be very similar to conventional natural 
gas and less than half those of coal-fired electricity generation.” 

• AEA Technology (for the European Commission): “In our analysis, emissions from shale gas 
generation are significantly lower (41% to 49%) than emissions from electricity generated from 
coal. This is on the basis of methane having a 100 year Global warming potential of 25. This 
finding is consistent [with] most other studies into the GHG emissions arising from shale gas.” 

• Worldwatch Institute: “We conclude that on average, U.S. natural gas-fired electricity generation 
still emitted 47 % less GHGs than coal from source to use using the IPCC’s 100-year global 
warming potential for methane of 25.” 

• The Breakthrough Institute: “The climate benefits of natural gas are real and are significant. 
Recent lifecycle assessments studies confirm that natural gas has just half as much global 
warming potential as coal.” 
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Fact Sheet: Water and Soil 

How much water is used? 

The onshore oil and gas industry works very 
closely with water companies.  

A key difference between a well that requires 
hydraulic fracturing and one that does not is 
the amount of water required for the process.  

A hydraulic fracture is likely to use between 
10,000 and 30,000m3 of water per well, which 
is significantly more than a conventional well. 

However, the amount of water needed to 
operate a hydraulically fractured well for a 
decade is equivalent to the water:  

• a golf course uses in a month 
• used to run a 1,000MW coal-fired 

power plant for 12 hours 

The groundwater protection council for the 
US Department of Energy has compared 
energy water intensity (comparison of the 
volume of water used in the production of 
one standard unit of energy). Shale gas was 
shown to have low intensity compared with 
nuclear (medium) and coal (high). 

Hydraulic fracturing is not a continuous 
process. Water is only required periodically 
during drilling and at each fracturing stage. 
Consequently, operators can consult local 
water authorities to schedule operations to 
avoid periods when water supplies are more 
likely to be under stress. 

How is water usage managed and regulated? 

The UK has a robust system of regulation 
covering all aspects of the hydraulic fracturing 
process and water usage is no different. 

A permit must be granted by DECC, allowing 
the operator to explore for and develop the 
resource. Under the Water Resources Act 

1991, operators must also notify the 
Environment Agency of their intention to drill 
and how they intend to protect water 
resources.  

In addition to regulations covering 
groundwater activity, Environment Agency 
permits must also be sought for the 
management of waste, including mining 
waste under Mining Waste Directive, and 
naturally occurring radioactive material 
(NORM). 

The Environmental regulator produces a 
water resource strategy out to 2050. In 
addition by law water companies have to 
produce a water resource management plan 
every five years to show how demand for 
water is to be managed and met over a 25 
year period. It is also a statutory regulation for 
water companies to produce a drought plan 
every three years. 

Can hydraulic fracture fluids leak into the 
water supply? 

Shale gas formations are typically found much 
deeper underground than conventional oil 
and gas sources [see Development and 
Drilling Process Fact Sheet]. In the UK, 
hydrocarbon extraction will therefore be 
taking place at a depth sufficiently distant 
from groundwater to ensure that the 
possibility of any fractures extending into 
aquifers is negligible.  

The U.S. Department of Energy has recently 
conducted a study into the impact of 
hydraulic fracturing on aquifers and 
groundwater. The Department’s preliminary 
results, published in July 2013, found that 
after a year of monitoring an aquifer in 
Pennsylvania, located on the Marcellus shale 
formation, researchers found “nothing of 
concern” relating to the potential for the 
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chemicals used in hydraulic fracturing to 
contaminate surface groundwater. The final 
results of the study are due to be published 
before the end of 2013. 

As the Royal Society and Royal Academy of 
Engineering confirmed in their report in June 
2012, US micro seismic data shows that 
fractures created by hydraulic fracturing are 
very unlikely to grow more than one 
kilometre i.e. there is no evidence to suggest 
that the hydraulic fracturing process poses 
any risk to underground water aquifers given 
the distance separating them.  

The Royal Society and Royal Academy of 
Engineering Report did highlight risks of water 
contamination that could be related to the 
integrity of the well as it passes through 
aquifers.  

Well integrity and drilling procedures used for 
unconventional gas are no different from the 
processes used during the extraction of 
conventional onshore oil and gas, of which 
there have been over 2000 wells drilled in the 
UK to date, of which 10% have been 
hydraulically fractured, and there has been no 
reported water contamination [See 
Development and Drilling Process Fact 
Sheet]. 

Hydraulic Fracturing has been used in over 
two million wells worldwide since the 1940s 
and comprehensive studies have found no 
historical cases in which hydraulic fracturing 
fluid has contaminated drinking water. This 
situation was underlined by the UK Energy 
and Climate Change Select Committee. 

What is in hydraulic fracturing fluid? 

The UK industry under UKOOG guidelines has 
agreed to publish on the UKOOG website all 
chemicals that are used in hydraulic fracturing 
by composition and concentration. In the UK, 
unlike the USA, it is a legal requirement to 

disclose fully the composition of fracturing 
fluid additives.  

The fluids most commonly used for hydraulic 
fracturing are water-based, with sand added 
as a proppant to keep fractures opening. 
There are also very small amounts of additives 
used, such as friction reducers. Typical 
hydraulic fracturing fluids are 94.6% Water; 
5.23% Sand, 0.17% additives. 

To date in the UK, only one chemical has ever 
been used in hydraulic fracture fluids which 
was deemed to be non-hazardous by the 
Environment Agency. At Preese Hall, a 
polyacrylamide friction reducer (0.04%) and a 
miniscule amount of salt have been used in 
hydraulic fracturing fluid. 

Polyacrylamide is a non-hazardous, non-toxic 
substance which is also used extensively in 
other industries to remove suspended solids 
in drinking and wastewater plants, and 
pollutants or contaminants from soils. 

Can methane leak into the water supply? 

Methane gas can occur naturally in 
groundwater in areas where there has been 
no oil and gas activity or other previous 
industrial activity.   

A recent study in Arkansas carried out by 
Duke University found that only a fraction of 
groundwater samples collected contained 
dissolved methane. These samples were 
mostly in low concentrations, and in all but 
two cases, the isotopic fingerprint of the 
carbon in the methane was different from the 
carbon in deep shale gas. The conclusion was 
therefore that the methane was produced 
primarily by biological activity in the region's 
shallow aquifers and not from shale gas 
contamination. 

The Polish Geological Institute tested 17 wells 
and one creek near the Labien LE-2H well 
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before and after drilling and completion and 
found no evidence of any change in surface or 
groundwater quality.  

In the UK, the British Geological Survey (BGS) 
has been undertaking a National Baseline 
Survey of Methane, covering all prospective 
areas for shale gas in England and Wales. This 
will enable environmental regulators to 
understand pre-existing background methane 
levels prior to assessing permit applications 
and to monitor levels should a permit be 
granted. 

All UK Operators are required to monitor for 
methane prior to drilling activity to establish a 
‘baseline’ data set and will then continuously 
monitor thereafter for signs of any increase to 
the background level.  

The most likely source of unintended, not 
naturally occurring methane contamination in 
water will be due to poor well integrity, where 
methane has been allowed to leak from piping 
or cement as it passes through the aquifer. 
Regulations in the UK are extremely stringent 
with respect to well integrity and control, 
overseen by the Health and Safety Executive 
as well as by independent third party well 
examiners. [See Regulation Fact Sheet] 

What about surface spills? 

During site preparation, stone is spread on an 
impermeable liner to prevent impacts from 
spills and allow precipitation to drain 
properly.  
 
The environmental regulators use a 
methodology developed by the Joint Agencies 
Groundwater Directive Advisory Group to 
assess the hazard potential of any chemical to 
be used, according to the specific site and the 
local hydrogeological conditions 
 
 

Can oil and gas extraction cause naturally 
occurring radioactive material to leak? 

Commentators have raised concerns related 
to hydraulic fracturing and its potential to 
increase local concentrations of radioactive 
substances.  

No radioactive material is used in the 
extraction of shale gas, not in the chemicals 
used or in the fracturing process itself. 

Water that is used in hydraulic fracturing 
typically comes back to the surface containing 
Naturally Occurring Radioactive Material 
known as NORM.  

Naturally Occurring Radioactive Materials 
(NORM) are radioactive substances that exist 
in all natural forms: soils, rocks, water and in 
air, as well as being found in foods such as 
bananas and Brazil nuts. Shale rock is no 
different and contains NORM, similar to 
those found in other rock types. 

NORM management is not unique to shale gas 
extraction. NORM is present in waste fluids 
from the conventional oil and gas industries, 
as well as mining industries such as coal and 
potash.  

Even if a very large number of wells were 
drilled in the UK, the amount of radionuclides 
produced by drilling and fracturing operations 
will be a tiny fraction of that produced by 
work in the medical sector and universities.  

NORM in shales is usually found at levels 
significantly lower than safe limits of 
exposure. However as NORM dissolves in 
water found deep under the ground, to 
ensure complete safety, wastewaters are 
carefully managed to ensure NORMs do not 
become more concentrated. 
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How is NORM regulated? 

In the UK, an environmental permit is 
required for disposing of NORM wastes that 
exceed very low concentrations. The 
Radioactive Substances act of 1993 and 
Environmental Permitting (England and 
Wales) Regulations 2010 and the Radioactive 
Substances Exemption (Scotland) Order 2011 
provide regulation for the management of 
NORM.  

What happens to fracturing wastewater? 

Approximately 25%-75% of the injected 
fracturing fluid flows back to the surface when 
the well is depressurised, usually in the first 
two to five weeks of hydrocarbon production. 
This ‘flow-back’ fluid contains methane and is 
saline from minerals it picks up in the shale.  

The volume of wastewaters produced 
depends upon the properties of the shale, the 
fracturing design and the type of fracturing 
fluid used. Whatever the properties of the 
particular shale, or the volume of flow-back, 
the UK has strict regulations managing 
wastewaters through all stages of production: 

• Storage – In the USA, wastewaters has 
historically been stored onsite in open 
pits.  Open storage is not permitted in the 
UK due to potential leakage of methane 
to air. Instead, wastewaters are stored in 
closed metal tanks before being treated in 
accordance with strict environmental 
regulation as used extensively across 
many industrial processes. 

• Re-use – Wherever possible, wastewater 
is recycled, in order to minimise water 
usage. Wastewaters can be diluted with 
freshwater and then reused in subsequent 
fracturing operations. 

• Transport – Wastewater is carried away 
by road haulage companies licensed by 
the UK’s health and safety regulators. For 
the transport of hazardous substances, 
haulage companies must have carrier 
registration certificates issued by the UK’s 
environmental regulators, whilst the 
Department of Transport and Vehicle and 
Operator Services Agency are responsible 
for vehicle licensing and testing. 

• Disposal – Wastewaters are considered to 
be an “extractive waste” and so are 
regulated under the Mining Waste 
Directive. This requires operators to 
formulate waste management plans that 
identify how wastes are to be minimised, 
treated, recovered and dispensed of. This 
also includes identifying environmental 
and health impacts and measures to 
address them, including control and 
monitoring. 

A recent Pennsylvania Department of 
Environmental Conservation study of the 
outflow from treatment plants for water used 
in the Marcellus Basin in Pennsylvania showed 
that treated water contained levels of 
radioactivity lower than background levels. 
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What does the industry do to prevent soil contamination? 

Every member of UKOOG abides by its shale well guidelines which are displayed prominently on its 
website and ensures its staff and contractors follow them.  

The guidelines produced by the UK Onshore Operators Group on shale gas wells state that 
“operators should ensure that drilling operations through shallow soils and local aquifers are always 
undertaken using water or water-based mud systems. Details of the mud systems in use should be 
declared during the planning application stage and, where required, should be in accordance with 
the environmental permitting process.” During the preparation of the extraction site, operators will 
place a thick, impermeable membrane across the site to prevent any potential spillage of water of 
other chemicals used in drilling and hydraulic fracturing from leeching into nearby soil or 
groundwater. 

Well design and barrier planning is subject to detailed guidance as set out in Oil and Gas UK’s Well 
Integrity guidelines. Section 4 of these guidelines covers the installation and testing of barriers to 
prevent leaching of chemicals into nearby soil [See Development and Drilling Process Fact Sheet].
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Fact Sheet: Seismicity and Micro Seismicity 

What causes earthquakes? 

Naturally occurring earthquakes are caused by 
tectonic activity. The majority of these 
earthquakes occur along plate boundaries but 
natural seismic activity can occur anywhere in 
the world.  

How are earthquakes measured? 

The magnitudes of earthquakes are measured 
using the Richter scale which is a logarithmic 
scale and not a linear scale. This means that, 
when measured from the same distance, an 
earthquake of magnitude 5 produces 
vibrations with amplitudes 10 times greater 
than those from a magnitude 4 earthquake 
and 100 times greater than those from a 
magnitude 3.0 earthquake. 

An earthquake of magnitude 5 releases 32 
times more energy than an earthquake of 
magnitude 4 and about 1000 times more 
energy than an earthquake of magnitude 3. 

Are there earthquakes in the UK? 

Yes. Natural seismicity in the UK is low by 
world standards. On average, the UK 
experiences seismicity of magnitude 5 (felt by 
everyone nearby) every 20 years and of 
magnitude 4 (felt by many people) every 
three to four years.  
 
The British Geological Survey (BGS) publishes 
a record of all earthquakes around the British 
Isles in the past 50 days. Based on a search 
conducted on the 14th August 2013, there 
were 18 recorded earthquakes in the previous 
50 days, including two with a magnitude of 
2.8 and one in Doncaster measuring 1.9.  

According to the BGS, an earthquake is only 
considered to be “significant” should it 
measure above 4 and an earthquake 

measuring below 3 is generally not felt at the 
surface, let alone the cause of any damage. 

A minor earthquake of magnitude 3.8 was 
measured in North Wales on the 29th of May 
2013. There were only around 100 reports 
from people who felt the earthquake and 
there were no reports of any damage or 
injury. 

What is induced seismic or micro seismic 
activity? 

Induced seismicity, unlike natural seismicity, is 
caused by human activities such as mining, 
deep quarrying, hydrogeological extraction or 
fluid disposal and activities associated with 
non-conventional hydrocarbon extraction.  
 
The UK has lived with seismicity induced by 
coal mining activities or the settlement of 
abandoned mines for some time. 
 
According to the Royal Society and Academy 
of Engineering, BGS records indicate that coal 
mining-related seismicity is generally of 
smaller magnitude than natural seismicity and 
no larger than magnitude 4.   
 
Can hydraulic fracturing cause earthquakes? 
 
According to the Royal Society and Royal 
Academy of Engineering seismicity induced by 
hydraulic fracturing is likely to be of even 
smaller magnitude than mining. There is an 
emerging consensus that the magnitude of 
seismicity induced by hydraulic fracturing 
would be no greater than 3 (felt by few 
people and resulting in negligible, if any, 
surface impacts).  
 

In 2011, two earth tremors, measuring 1.5 
and 2.3 on the Richter scale were registered 
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at Preese Hall near Blackpool, Lancashire. 
Following extensive research into these 
events, a report published by Department of 
Energy and Climate Change in conjunction 
with the BGS concluded that this seismic 
activity was induced by hydraulic fracture 
treatments in the area. 

The report concluded that the magnitudes of 
the seismic events at Preese Hall were 
considered to be somewhat unique due to the 
surrounding geology of the region. The state 
of stress which was released by these events 
was pre-existing. Magnitudes of any 
earthquakes recorded during hydraulic 
fracture stimulation in reservoirs such as the 
Barnett Shale in the US are typically less than 
1.0 and are therefore not observable by 
humans. 

The report also concludes that further small 
earthquakes cannot be ruled out, however 
the risk from these tremors is low, and 
structural damage is extremely unlikely. 

What is the industry doing to mitigate 
induced seismicity? 

New controls are being introduced to mitigate 
the seismic risks. A precautionary approach is 
being adopted. 
 
A Hydraulic Fracturing Programme (HFP) is 
prepared by the Operator and signed off by 
DECC before drilling can commence. 
 
As a first step, Operators will be required to 
review the available information on faults in 
the area of the well, to confirm that wells are 
not drilled into, or close to, existing faults 
which could provide the mechanism for 
triggering an earth tremor. Background 

seismicity will then be monitored for a period 
of several weeks before hydraulic fracturing 
commences to provide a baseline against 
which activity detected during and after 
fracturing operations can be compared. 
 
Once hydraulic fracturing commences, “real 
time” seismic monitoring will be used to 
operate a “traffic-light” warning protocol 
under which operations will be halted and 
pressures immediately reduced if a seismic 
event of magnitude greater than 0.5 is 
detected. This is not discernible on the 
surface. 
 
This magnitude is well below the energy level 
that could be felt at the surface, and the 
protocol would enable a review of the 
possible causes of the event and allow further 
steps to be taken to prevent the occurrence of 
larger events 
 
Traffic Light Monitoring Systems 

During hydraulic fracturing, Operators will use 
a seismometer network around every one of 
its wells. These will use sound sources deep 
underground to map the rock and will be 
constantly monitoring seismic information. 

Injection volumes and rates can be adjusted 
accordingly to prevent noticeable seismic 
activity. The classification system is as follows: 

• GREEN: Injection proceeds as planned. 
• AMBER: Injection could proceed after 

analysis, but with more caution, possibly 
at reduced volumes or at different depths 
and with a longer monitoring period and 
analysis between injections. 

• RED: Injection is suspended immediately. 
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Will hydraulic fracturing affect my buildings insurance? 

UKOOG on behalf of its members as contacted the Association of British Insurers to clarify the 
current positions with respect to home and buildings insurance: 

• Damage as a result of both earthquake and subsidence is covered as standard under 
buildings insurance 

• Insurers at present do not perceive there to be a risk of seismic activity that could cause 
damage to a well-maintained property as a result of ‘fracking’ 

• We are not aware of any claims where seismic activity as a result of ‘fracking’ has been 
considered as a cause of damage 

• As in all locations, a reported history of subsidence (or indeed any other type of loss) will be 
taken into account when offering and pricing insurance. 
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Fact Sheet: Community Engagement 

 
In June 2013 the United Kingdom Onshore Operators Group launched a “Shale Community 
Engagement Charter”, which outlines the steps the industry will take to mitigate concerns around 
safety, noise, dust, truck movements and other environmental issues.  As the potential for shale gas 
to help in the UK’s energy challenge is recognised, it is critical that the public and the industry have 
an open dialogue about what this means for communities.  
 
It is also important to remember that the workforce live and work in the areas of operation so the 
strength of the relationships with local residents is vital. In all areas, operators work with local 
people through Community Liaison Groups to ensure activities are understood and lead to benefits 
for all.  
 
UKOOG will be working with an independent and experienced organisation to ensure that 
communities receive complete transparency and are fully engaged throughout the whole 
distribution of benefits process.   
 
What will onshore oil and gas exploration mean for me? 
 
1. Size: According to the Institute of Director’s report ‘Getting Shale Gas Working’, a production 

phase of one well pad, would require just 2 hectares about the size of a football pitch.  
 

2. Noise:  The National Planning Policy Framework produced by the Department of Communities 
and Local Government (DCLG) makes it clear that planning authorities should ensure that 
unavoidable noise emissions are controlled, mitigated or removed at source.  

 
Applications are subject to a maximum of 55dB, measured from the edge of the well site. To put 
this in perspective, a normal conversation is the equivalent of 60-65dB at about 3 feet away. 
 
In addition, mineral planning authorities recognise that there should be lower evening limits 
(19.00h – 22.00h) and even lower night time limits (22.00h – 07.00h) which should not exceed 
42dB. 
 
In any areas which are deemed close dwellings, all measures will be taken to reduce noise. For 
example, the site may have sounds walls constructed and sound mitigation equipment will be 
used to maintain noise limits. 

  
3. Truck movement: The pad could see 100-300 truck movements per year over 20 years, 

depending on whether the water comes from a mains connection or is trucked in. This compares 
to the approximately 370,000 truck journeys which would be needed each year in rural areas to 
transport the 11 million m3 of milk which is annually produced in the UK by dairy farmers to 
farms. 
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4. Working hours to be expected: The local authorities work with the operators, as they would 
with any construction site, to control working hours. The desired working hours for a rig in pre-
production phases are 24h a day. This is in order to maintain down-hole borehole conditions to 
speed up the process as much as possible and reduce the time drilling rigs are onsite.  

 
5. Restoration:  The National Planning Policy Framework requires that planning authorities should 

provide for restoration and aftercare of the site to be carried out to high environmental 
standards once the production stage is complete. 

 
6. Smell: There are no specific odours associated with shale gas exploration. 
 
7. Visuals: At a typical exploration site there will be:: 

 
• Flood lights, which only light up the site itself and are switched on at dusk and off 

again at dawn. 
• Rig equipment 
• Piping and storage 
• Mobile portacabins for offices 
• Worker restrooms. 
• The well head itself 

 
In accordance with the mineral planning authority, any operations in urban areas or in areas of 
scenic beauty will be either temporarily or permanently screened depending on the location and 
phase of drilling.  
 
What the process looks like: 
 
1) Exploration 
During the exploration phase, which can last from four-six months, a number of small diameter 
vertical wells, of around six inches in diameter, are drilled and fractured to determine if shale gas is 
present and can be extracted.  

 
2) Preparation of the Pad 
Shale gas pads provide enough space for the drilling rig equipment, piping and storage, and other 
site facilities such as mobile portacabins for offices and worker restrooms. The time taken to prepare 
a pad can range from 30-60 days as the works are very weather dependent.  
 
3)  Drilling the Well 
Prior to the main drilling rig arriving on site, water-well drilling techniques are used to install a 
cement or steel conductor pipe through the shallow soil and rock layers. Following this, the main 
drilling rig is brought on-site and takes one week to assemble. Once assembled, the main drilling 
programme lasts for approximately eight weeks.  
 
The average height of a typical drilling rig is about 125ft, which is the equivalent to a 10 or 11 storey 
building or around two-fifths the size of the clock tower of Big Ben.  
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4) Hydraulic Fracturing 
If a well needs to be hydraulically fractured, the next stage in the test well process is the perforation 
and hydraulic fracturing of the well to release the shale gas. This process typically starts about three 
- four weeks after drilling has been completed. It takes two to three weeks for a commercial 
extraction well, longer for a test well [See Development and Drilling Process Fact Sheet]. 
 
Community Engagement Charter  
 
As previously noted, in June, we published the industry’s first Community Engagement Charter 
which aims to ensure open and transparent communications between industry, stakeholder groups 
and the communities in which we operate.  The Charter covers how operators will communicate and 
engage and also makes commitments with respect to local logistics, adherence to health and safety, 
compliance with environmental regulation and local needs and jobs. 
 
 
Community benefits 
 
The industry is committed to being a good 
neighbour in the communities in which it 
operates. It wants these communities to have 
a share in the benefits of the energy deposits 
in their midst. On 27 June 2013, the details of 
the industry-led initiative on providing a 
scheme of community benefits were 
announced. Below are the key elements of 
the benefits scheme, which are binding on all 
UKOOG members. More details will be 
announced at the end of this year. 
 

• UKOOG will be publishing a Community Engagement Charter, which will set out the 
industry’s commitment to consult openly and honestly with local communities at all stages, 
including in advance of planning permission applications;  

• £100,000 per site for the local community situated near to each exploratory (hydraulically 
fracked) well site. This will be paid by the operator, regardless of whether or not, 
recoverable deposits are found; 

• The payment of 1% of production revenues to communities during the production stage, 
before the operator has accounted for their costs; 

• The annual publication of evidence by operators about how the commitments within the 
community benefits package are being met; 

• A commitment from the industry to review the community benefits agreement as the 
industry develops over time and operators consult further with local communities. 
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How will community be defined?  
 
This will largely be determined by the geography of the local area around each of the sites where 
exploratory drilling or production goes ahead. Typically, local communities are defined as those 
parishes, community councils or properties which are directly located in the vicinity of any producing 
site or affected by any of the infrastructure required to support a producing site. The exact 
boundaries of the ‘local community’ will be defined on a site-by-site basis in conjunction with the 
community. 
 
Based on figures published by the Institute of Directors, community benefits per pad could be worth 
up to £10 million for some local communities. Furthermore, although these benefits are due to be 
awarded to the local community over the lifetime of the well, most of the benefits will be given to 
local communities over the first ten years. 
The funds which are given to local communities during the production stage will be divided between 
local authority areas and local communities themselves, with one third being awarded to the former 
and two thirds to the latter group. 
 
UKOOG will work with local communities to establish a community fund panel, independent of the 
operators or UKOOG. Once this board is established, the local community will be free to spend the 
funds from the operator on whatever projects they see fit, for example whether this is on a sports 
hall, improving local transport infrastructure, or providing training for young people, for example. 
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Case Studies 

 
Wytch Farm 
 
Wytch Farm in Dorset has been an operational oilfield for decades, and has produced thousands of 
barrels of oil per day since the late 1970s. According to the Institute of Directors, “up to and 
including 2011, it (the Wytch Farm site) had produced 81 bcf of gas, almost half of the UK’s onshore 
total, and 59 million tonnes of oil, around 85% of the onshore total.” 
  
The site, which is located in an Area of Outstanding National Beauty, has not attracted the attention 
of local residents living near the site, according to an article in the Daily Telegraph from 10 August 
2013. The article, which describes the extraction site as “discreet”, also prints the views of local 
residents, among others, on the site: 
 

• “We have never had any seismic impact that we are aware of and you have to get your oil 
from somewhere. It is all very well saying not in my backyard but it has been very well 
done.” (Tony and Kate Bryan, a retired couple living two miles north of the oilfield) 

• “You occasionally hear a whining noise but other than that you wouldn’t know it was there.” 
(Dean Watts, Carp Angling Protection Society) 

• “It is not a new technology, we have had 200 wells fracked in England and no one has even 
noticed. You cannot get a nicer place than under Corfe Castle in Poole Bay but no one is 
phoning up the Government to complain.” (Peter Styles, Professor in Applied and 
Environmental Geophysics, Keele University) 

 
The Institute of Directors report on ‘Getting shale gas working’, published in May 2013, goes further, 
saying that, at present, “there is no tangible opposition to Wytch Farm, which was not the case in 
the 1980s.” 
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Aberdeen 
The rise of the North Sea oil and gas industry in the 1970s and 1980s, and the industry’s subsequent 
impact on Aberdeen, shows how the presence of abundant natural resources can help to transform 
the economy of a local area for the better. The economic contribution of North Sea gas and oil to the 
wider UK economy has been significant, creating 440,000 jobs and contributing £40 billion to the 
UK’s balance of payments, with £6 billion more in exports contributed through the related supply 
chain. In the early 1960s, prior to the exploitation of North Sea gas and oil, Aberdeen was a shadow 
of its current economic strength, with the city increasingly dependent on declining or struggling 
industries such as fishing, shipbuilding and granite quarrying. However, the active courting of the oil 
and gas industry in the 1970s, led by the North East Scotland Development Authority (NESDA), was 
successful in attracting skilled workers and investment into the city.  
 
Lancashire 
Regeneris Consulting have made estimates of the employment impact of the commercial extraction 
of shale gas in Lancashire. The report’s central forecast estimates that commercial extraction of 
shale gas in Lancashire will create: 

• At a UK level, 5,600 full-time equivalent (FTE) jobs in the period 2016-2019, with 4,000 jobs 
being created directly through the lead shale gas employers at the peak of production. 

• “At a Lancashire level, the FTE employment impact peaks at 1,700 FTE jobs in the period 
2016 through to 2019.” 

• According to a survey of Cuadrilla Resources and its suppliers, average wage levels of 
£55,000 per annum per FTE job created, nearly twice the level of the average salary in 
Lancashire in 2009. 

• A separate report from the Institute of Directors, ‘Britain’s shale gas potential’, published in 
September 2012, estimated that the onshore oil and gas industry in the UK could generate 
35,000 jobs, offsetting many of those which would be lost through the decline in production 
from the conventional oil and gas sector in the United Kingdom.
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