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from f-lohmueller.de and CH4 methane molecules from www.astronexus.com.

Data Attribution

The  atlas  has  been  compiled  using  information  made  available  by  Government  Agencies  under  the  Open
Government Licence (OGL), http://www.nationalarchives.gov.uk/doc/open-government-licence. 

Information sources include:

 Ordnance Survey: Open Map Local, OS Terrain 50, Boundary Line, Strategi
 Environment Agency: Flood Alert Areas, Source Protection Areas 2014
 British Geological Survey: Geological Faults from the 1:625,000 scale geology map
 Natural England: Ancient Woodland, Areas of Outstanding Natural Beauty, Ramsar Sites, Special Areas of

Conservation, Special Protection Areas, Sites of Special Scientifc Interest
 Oil & Gas Authority: Onshore Licence Areas
 Ministry of Housing, Communities & Local Government, Greenbelt

Contains public sector information licensed under the Open Government Licence v3.0.

Contains OS data © Crown copyright and database right (2017)

Contains British Geological Survey materials ©NERC (2017)

Contains Environment Agency data made available under the Environment Agency Conditional Licence, 2017, ©
Environment  Agency copyright  and/or  database  right  2016.  All  rights  reserved.  https://data.gov.uk/dataset/source-
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Introduction
This document contains one or more maps covering a single Onshore Oil & Gas Licence in England. Its purpose
is to present a comprehensive view of the prominent physical and environmental protection features within the
licence  area.  The  map  is  compiled  of  data  from  government  agencies  made  available  under  the  Open
Government  Licence (OGL).  There  is  a  lot  of  relevant  spatial  information to  convey and cartography and
thematic groupings are used to help make the information understandable. 

The map is an extract from a much larger Atlas of Onshore Oil & Gas Licenses. The Atlas includes all of the
areas licensed by the government for  onshore exploration and development and is  split  into four regional
volumes.  Please see terrasulis.org for full details of the Atlas. 

This PDF fle is in A3 format at 300 dots per inch and is uncompressed, so the visual quality should be high but it
is a large fle.  You should be able to print it satisfactorily on either an A3 or A4 printer. 

The raw data from which the map is compiled is covered by the Open Government Licence. The design and
copyright of the map is retained by Terra Sulis Research CIC.  That said the purpose of the map is to inform and
to be used.  If you modify the map in any way you must retain the OGL attribution and terrasulis.org web site
address.

Onshore Oil & Gas Licenses
In the UK oil and gas has, for the most part, been obtained from offshore reserves in the North Sea where
conventional drilling techniques have been used for decades to obtain both liquid oil and natural gas (Methane,
CH4).  After decades of exploitation these reserves are now in decline.  The UK Government has also issued
onshore exploration and development licenses for decades but to date these have generally not yet led to large-
scale production. 

In 2015 the 14th Onshore Licensing Round resulted in licenses covering 17,564 square kilometres in England, the
vast majority being Petroleum Exploration and Development Licences (PEDL).  The licences cover a complex
patchwork of communities, natural and semi-natural ecosystems, protected areas and infrastructure.  The atlas
does not cover Scotland or Wales as these devolved governments have implemented moratoria on hydraulic
fracking. 

Types of Onshore Licences

Onshore oil and gas licenses may target either conventional or unconventional oil and gas.  Modern licenses are
the Petroleum Exploration and Development Licence, or PEDL.  Note that the term ‘Petroleum’ includes methane
gas as well as liquids such as oil.  A number of legacy licence types also exist, including Appraisal Licences (AL),
Development Licence (DL), Exploration Licence (EXL), Mining Licence (ML) and Production Licence (PL).  All
licence types are included in the atlas. 

The licences have three terms, an Initial Term that lasts for fve years during which exploration takes place; a
Second Term that also lasts for fve years during which development takes place; and a Third Term that lasts for
twenty years during which production takes place.  Production activity may start sooner if the licence holder can
move quickly.  

The fgure below shows the licences extant in England in January 2018.  In the graphic orange licences are
PEDLs,  red  licences  are  Production  Licenses,  green  licenses  are  Exploration  Licences.  See  the  Oil  &  Gas
Authority  website  for  a  complete  description  of  onshore  licensing:  https://www.ogauthority.co.uk/licensing-
consents/onshore-licences/.  The licence number and type is indicated in the table of contents and on each map
sheet.
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Figure 1: Existing Oil & Gas Licences in England in 2018.
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The Maps & Map Legends
The map is split into features broadly relating to the Physical Environment and to Environmental Protection, so
there are two map legends and two maps for each licence.  Some licences cover multiple areas that may not be
immediately adjacent to each other, so there may be more than one set of maps per licence. The maps may
cover a small area or a large area, they may contain few features or many features and consequently they may be
very simple or very complex.

Example Physical Infrastructure Map & Legend

The example physical  map below shows the area covered by PEDL 139 in South Yorkshire/ East Midlands,
centred on Bawtry and Austerfeld.  In this map the river Idle fows to the east of Bawtry through a rather fat
partly wooded landscape.  There are numerous surface water areas and drainage channels in the lower parts of
the PEDL. A number of geological faults occur in the south of the PEDL and there are two existing oil and gas
wells in the south eastern corner. 

Because of the scale of the map individual buildings are shown rather than urban patches or agglomerations.  The
local network of primary and minor roads is also shown. 

The physical infrastructure legend contains the following information layers:

• Oil & Gas Authority Licence Areas, areas licensed by the Oil and Gas Authority for petroleum exploration
and production

• Geological faults, subsurface faults in the bedrock geology from the British Geological Survey
• Existing oil and gas wells
• Contours in metres above sea level
• Buildings,  this  layer  is  scale  dependent  with  individual  building  shown  at  small  scales  and  urban

agglomerations shown at large scales
• Roads, this layer includes Motorways, Primary roads, A roads, B roads, Minor roads, Local roads
• Railways
• Electricity Transmission Lines
• Public  Amenities,  including  Educational  facilities,  Hospitals,  Leisure  centres,  Places  of  worship,  Police

stations
• Woodland
• Surface Water, including polygon and linear features
• Tidal Water, inland waterways that exhibit a tidal nature
• Tidal Boundary, the coastal tidal boundary
• Foreshore, the foreshore between low and high tide

See the inside cover for a full list of information sources.

Geological Faults

The location of known geological faults is shown on the physical map using data from the British Geological
Survey bedrock geology data at 1:625,000 scale, derived from 1:50,000 data.  These linear fault indicate the
indicative location of known faults in the subsurface bedrock. The faults may be signifcant to hydraulic fracturing
as they may provide pathways for the fow of groundwater or contaminants.  They may also represent sites of
weakness in the rock. 

http://www.bgs.ac.uk/products/digitalmaps/digmapgb_linear.html
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Example Protected Environment Map & Legend

The protected environment map may look very different from the physical map and it conveys a complex set of
overlapping spatial features. To interpret the map correctly please refer to the map legend in the corner of the
sheet.  Keep in mind that some of the features may overlap to create combined symbols.  For reference some of
the physical features are also shown.

The protected environment legend contains the following information layers:

 Oil & Gas Authority Licence Areas, areas licensed by the Oil and Gas Authority for petroleum exploration
and production

 Existing oil and gas wells, a legacy of one hundred years of drilling
 Sites of Special Scientifc Interest (SSSI), these are sites with special biological or geological interest such as

rare habitats or geological outcrops.  SSSIs are indicated on the maps with red cross-hatching
 Areas of Outstanding Natural Beauty, these are areas designated as having signifcant landscape value and

are indicated on the maps by green cross-hatching.
 Special Protection Areas (SPA), these are areas designated under the EU Directive on the Conservation of

Wild Birds, they are indicated on the maps with purple cross-hatching.
 Special Areas of Conservation (SAC), these are areas designated under the EU Habitats Directive for the

protection of wild fauna and fora and are indicated on the maps as a pink wash.
 Ramsar Sites, these are areas designated under the Ramsar Convention as protected wetlands, indicated

by a dark teal wash.
 Woodland, these are woodland areas and represented on the maps in a mid green tone.
 Ancient Woodland, these are areas of woodland established since at least 1600AD and are indicated by a

deciduous tree symbol. 
 Greenbelt, areas designated as greenbelt and designed to restrict urban sprawl. 
 Flood Alert  Areas,  these are areas where fooding is possible and for which the Environment Agency

provides food alerts, they are represented on the maps as a pale blue wash with a horizontal hatching.
 Groundwater Source Protection Zones (Merged),  these are groundwater sources used for public drinking

water with surrounding protection zones that “show the risk of contamination from any activities that
might cause pollution in the area.  The closer the activity the greater the risk.”

o Inner Zone (Zone 1), 50 day travel time from any point in the area to the source
o Inner Zone with confning layer
o Outer Zone (Zone 2), 400 day travel time from any point in the area to the source
o Outer Zone with confning layer
o Total Catchment Area, area around the source within which all groundwater is discharged at the source
o Total Catchment with confning layer

 Roads, Railways and Urban Areas

In the example above the western portion of PEDL 139 is partly included in the Greenbelt, indicated by the light
green  wash.  The  darker  green  wooded areas  are  partly  classifed  as  ‘ancient  woodland’,  indicated  by  the
additional tree icons. To the east of Bawtry is a large area susceptible to fooding as indicated by the blue wash
with horizontal dashed lines.  Overlain across the whole PEDL is information about the Environment Agency’s
Groundwater Protection Zones. The small areas of intense cyan colour with horizontal dashed lines indicate
Zone I groundwater protection zones, which are safeguarded from ‘associated hydraulic fracking’ operations by
the Regulations of the Infrastructure Act’s 2015 These are surrounded by Zone II protection zones indicated by
the lighter cyan areas without horizontal lines.  In this example almost the whole PEDL is covered by diagonal
dark cyan lines, indicating that the area is part of the total groundwater catchment for the water abstraction
sites.  For orientation some of the physical features are also shown.  PEDL 139 also includes a number of Sites of
Special Scientifc Interest indicated by tight red diagonal hatching.  

Certain areas are protected under EU/ UK Law and international conventions.  As specifed in the Regulations of
the  Infrastructure  Act  2015  these  protections  include  restrictions  on  ‘associated  hydraulic  fracturing’  in
Groundwater Source Protection Zones and ‘Other Protected Areas’. 
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Note that ‘associated hydraulic fracturing’ has a very restricted defnition as described previously and is specifc
to shale.  Also note that the protected areas only include the upper 1,200 metres of ground with areas below
this value being exploitable.

Groundwater Source Protection Zones

Groundwater is water held in geological structures beneath the land surface.  The Environment Agency’s Source
Protection Zones (SPZ) are zones around public potable groundwater extraction sites.  The capacity of the
ground to store water and for the water to move through the ground is dependent on the rock type and local
conditions.  

The purpose of SPZs is to protect the water source by restricting activities which might adversely affect the
water source, for example surface spillage or sub-surface drilling and hydraulic fracturing. The zones are defned
in terms of the time a pollutant would take to travel from a location to the abstraction site.  The Environment
Agency identifes three main source protection zones but only Zone 1 is protected by the Regulations of the
Infrastructure Act 2015.  However, in the atlas all three protection zones are illustrated to provide context.

Protection Zones:

• Zone 1 is an inner zone with a travel time of 50 days from anywhere in the zone to the abstraction site.
If a contaminant were spilled anywhere within this zone then it would take a maximum time of 50 days
to reach the abstraction point. 

• Zone 2 is an outer zone with a 400 day travel time from any point within the zone to the abstraction
site.

• Zone 3 is the total groundwater catchment area necessary to support the water abstraction.

Zones 1 and 2 are represented by cyan colours on the map and Zone 3 is represented by cross-hatching.  If any
of the zones have a confning layer then this is represented by a dot fll to distinguish it from the unconfned
parts of  the zone. ‘Confning layer’ means an impermeable layer between the surface and the groundwater
aquifer.

Zone 3 may be a larger area that contributes to the water abstraction source and which has a travel times in
excess of 400 days. 

The protection zones are related to the abstraction of potable water and the absence of a zone does not mean
there is no groundwater at that location but it is not contributing to potable water abstraction. 

This Environment Agency data set is designed to be used at a scale of 1:50,000 and should be considered to be
indicative at smaller scales.

https://www.gov.uk/government/uploads/system/uploads/attachment_data/fle/602589/Confned-and-unconfned-
aquifers.pdf

The Infrastructure Act’s Regulations prevent associated hydraulic fracturing’ taking place within Zone 1, but it
can take place in Zones 2 and 3.  

‘Other’ Protected Areas

The other protected areas included in the Regulation’s safeguards are:

• National Parks

• The Broads

• Areas of Outstanding Natural Beauty (AONB)

• World Heritage Sites

These are important protection categories but currently there are no World Heritage Sites or Broads within the
petroleum exploration and development licence areas.  The National Parks and AONBs are shown on the atlas
maps. 

These are not the only protection areas that are relevant to hydraulic fracturing and other areas are of interest
in relation to planning and to strategic environmental assessments, in particular the following protected areas are
also relevant:

• Greenbelt

• Sites of Special Scientifc Interest

• Special Protection Areas (Birds)

• Special Areas of Conservation (Habitats)

• Ramsar sites (Wetlands)

These places are protected for good reason, to protect wildlife habitat, biodiversity, important ecosystems, the
visual landscape, public amenity, etc.  These protections are NOT specifcally recognised in the Infrastructure
Act 2015 or its Regulations.
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Compound Map Symbols
From the examples above it is clear that a lot of overlapping information is contained within the map. The
symbology of the features is designed so that where features overlap you can still interpret the map’s meaning.
If it is not immediately obvious what is being displayed then study both the map and the legend to interpret the
meaning.  Some features, such as urban areas containing building are scale dependent and are represented as
either individual buildings or are general urban areas depending on the map’s scale. 

The example above shows a complex set of overlapping features.  Referring to the Protection Legend it can be
seen that the area:

• is within the Greenbelt – from the light green wash

• is within an Area of Outstanding Natural Beauty – from the dashed green hatching

• contains areas of both Woodland and Ancient Woodland – from the green patches and patches with
tree icons

• contains Sites of Special Scientifc Interest – from the tight red diagonal hatching

• contains Inner (Zone I) Groundwater Protection Zones – from the dark cyan areas with horizontal
hatching; and Outer (Zone II) – from the light cyan areas

• contains a river with a Flood Alert Area along its banks – from the horizontally hatched blue zone

Understanding the symbology enables complex associations of features to be interpreted.

Information Resources on Unconventional Gas
There are now many on-line resources on unconventional gas and oil, here are just a few:

Campaigns

Frack Off – Extreme Energy Action Network http://frack-off.org.uk

In addition there are hundreds of local awareness groups which are listed by Frack Off:

http://frack-off.org.uk/local-group-specifc-pages/

Government

Oil & Gas Authority https://www.ogauthority.co.uk

Committee on Climate Change http://www.ukoog.org.uk

Infrastructure Act 2015 http://www.legislation.gov.uk/ukpga/2015/7/contents/enacted

Non Government
Tyndall Centre for Climate Change Research 
http://www.foeeurope.org/sites/default/fles/extractive_industries/2017/natural_gas_and_climate_change_anders
on_broderick_october2017.pdf

UK Onshore Geophysical Library http://ukogl.org.uk

Repository  for  Oil  and  Gas  Energy  Research  https://www.psehealthyenergy.org/our-work/shale-gas-research-
library/

Industry

UK Onshore Oil & Gas http://www.ukoog.org.uk

Independent Journalism 

Drill Or Drop? https://drillordrop.com
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