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Conventional coal, oil and gas production

Coal, oil and gas have been extracted from the rocks beneath the 
ground for many years. Conventional methods include:

Extracting oil 
and gas from 
oil rich 
sandstones 
and limestone

Mining thick 
layers of coal 
directly from 
the ground



Conventional and unconventional oil and gas 
exploration / production

Oil and gas flows relatively easily through the pores in limestone and 
sandstone rocks but supplies are running out......

... so researchers have been looking at getting gas out of coal and shale 

Microscope sections  from  www.earth.ox.ac.uk
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Unconventional gas exploration

Researchers have discovered shale rocks 
contain large volumes of gas

Methods include:

• Hydraulic 
fracturing of shale 
to extract the gas

The new methods are known as 
“unconventional” as they differ from 
traditional methods of extracting oil and 
gas

• Coal Bed 
Methane 
extraction

• Underground 
Coal Gasification



Conventional oil and gas exploration in UK

Recently there has been renewed interest in developing more 
conventional oil and gas sites.

Exploration boreholes 
were drilled in the 1970s 
and 1980s to test for oil 
and gas.

Production commenced soon 
after. Nodding donkey, Nottinghamshire

From: Dave Lauberts, Panoramio, Google maps



Conventional oil and gas production:
example from Horse Hill Permit application

Aquifers containing 
groundwater 
suitable for drinking 
are protected using 
well casings.

Target formations 
for oil production 
include limestone 
and sandstone

Target formation for 
gas production 
include the Triassic 
sandstone



Unconventional oil and gas exploration

Increased number of proposals to explore the use of 
“unconventional methods”, including:

Hydraulic fracturing of shale
Coal bed methane extraction
Underground coal gasification



Hydraulic fracturing

Hydraulic fracturing is 
the process used to get 
the gas out of the shale

They drill a deep 
borehole in to the shale 
layer, including 
directional drilling

Inject water and 
proppant (e.g. Sand)

Decrease water levels 
and allow gas to come 
out of borehole



Coal Bed Methane

Coal Bed Methane 
extraction is the process 
used to get gas out of the 
groundwater within a coal 
seam

Drill several boreholes in to 
coal seam

Pump water out, lowering 
the watertable

Allow gas to come out of 
borehole

Ground Water Practitioners gwv.co.za



Underground Coal Gasification

Underground Coal Gasification 
is the process used to get gas 
out of a coal seam

Drill two boreholes in to deep 
coal seam.

Ignite so that coal burns, 
injecting air, oxygen or steam to 
keep process going

Use second borehole to bring 
gases to surface

Linc Energy

Riverside Energy



DECC checks with
HSE/EA/SEPA  
issues well consent

DECC: online well 
application for
<96 hr testing

DECC: 90-day extended 
well test (EWT), if required, 
setting limit on hydrocarbons 
produced, vented or flared.

DECC: award of exclusive Petroleum Exploration & 
Development Licence after open competition

Local Authority
Planning Permission

HSE
21 day

Notification/ 
Well integrity

EA/SEPA
• Notices
• Abstraction licences
• Discharge & RSR permits 

EA/SEPA
Statutory 
Consultee

Exploration 
Well

Great Britain’s regulatory regime - exploration



PEDL – Petroleum Exploration and 
Development Licence – DECC
Previous round of licences:



PEDL – 14th round due imminently



Geophysical Survey – what rocks are 
there? Do they have gas or oil in 
them?



Environment Agency’s regulatory approach

Proportionate and risk based
Permits will be required where there is significant risk 
Require full disclosure of chemicals used
Powers to control and (where necessary) prohibit dangerous 
activities

Encourage best industry practice
Well design, site management

Work closely with DECC, Local Planning Authorities 
and the Health and Safety Executive



Planning and permitting
Planning permission
“Notice to drill” – Section 199 WRA
Mining Waste activity
Radioactive Substances activity (NORM)
Groundwater activity
Industrial Emissions activity
Water Discharge activity
Water Abstraction licence



Draft technical guidance - consultation

Consulted in 2013 but 
there have been many 
changes so we are likely 
to be consulting again in 
early 2015



Catchment Abstraction Management Strategies  

Abstraction Licensing Strategies set out how we are 
manage abstraction licensing in a particular area

We use CAMS to assess the 
amount of water available for 
further abstraction, taking into 
account what the environment 
needs.



Flowback water

Chemical additives
Some dissolved organics (included BTEX, PAH)
Suspended oil (non-polar)
Traces of heavy metals
Naturally occurring radioactive material (NORM)



Public involvement and questions are valued



British Geological Survey aquifer separation 

British Geological Survey have just published work to show where 
the principal aquifers are and how their location and depth relates to 
the shale gas target formations. 

They are considering extending this work to cover conventional oil 
and gas target formations.

http://www.bgs.ac.uk/research/groundwater/shaleGas/aquifersAndSh
ales/maps/separationMaps/home.html



British Geological Survey aquifer separation 



Baseline methane concentrations

The Environment Agency and water companies 
are working with the British Geological Survey to 
enhance our monitoring of baseline concentrations 
of methane

Methane in groundwater may be of
Themogenic origin - gas trapped beneath ground 
derived from organic matter that has been heated 
or under pressure from earths processes (for 
example, oil or gas) OR 
Biogenic origin – gas derived from the breakdown 
of organic matter near the surface for example, 
from a local pond, landfill, sewage works, farm, 
wetland etc.



Concluding comments

There are risks to the environment from oil and 
gas industry, as in any industrial process 

It is considered that these risks can be 
successfully managed through effective 
management and regulation 

To ensure effective controls and successful 
development public involvement is key 


