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Company history

2005

Entered into a JV
with Nexen
Exploration UK
Limited

: e

2007

IGas admitted to AIM

AlM

2008

Awarded three
licenses in 2008 in
the 13% onshore
licencing round, a
74% increase in 1Gas’
Gas Initially in Place

2009

Field development
approved at Doe
Green

Generated first
electricity from CBM
in the UK

Raised £17 million
through two equity
placements

2009

Accretive acquisition
of licence interests
from Nexen boosting
resources by 38%

2010

Agreed to acquire
Nexen Exploration
UK Limited, making
IGas the Operator
and sole owner of all
of its licences

2011

Raised £21 million
equity through a
placing of shares to
institutional
investors

| - _— A

Acquired Star Energy
Group Limited for
£110 million, moving
IGas to become a
significant producer
and deliverer of
hydrocarbons in the
UK

Energy

2012

Acquired Singleton, a
subsidiary company
of Providence
Resources

2013

Announced
acquisition of
Caithness Qil from
Caithness Petroleum

2014

Announced Farm-
Out Agreement with
Total E&P UK

IGas B
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Where we operate

Caithness, Scotland
East Midlands

North West / Staffs

Weald Basin

Other licence

IGas licence

Oil Field
Unconventional Field
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Get ready for Shale Gas — A huge North West
Opportunity

The EY report (published 24th April) was commissioned Getting ready for UK shale gas
by the UK Onshore Operators Group (UKOOG) to identify
supply chain and skills opportunities that will support the
UK in realising the economic potential of shale

Key opportunities and requirements include:

Supply chain, skills requirements and opportunities

| 5 In the last four years, UK
[T ﬁ ; @ universities have soeen_
E GG 41.1%

Increase in number of students

v Specialised skills and equipment 20m homes™ | _ e e e
for hydraulic fracturing totalling S
£17bn |
7 A£4.1bn waste, storage and é ety
. . i with a geology degree
transportation requirement 2,000 £20.5bn |« S —
" A£2.3Dbn steel requirement in the T D e
UK >
7 The potential for a 1.6bn rig I £1.6bn ﬂ ﬂ
manufacturing industry | I_ 6,100
i Site de\_fe(opment (direct)
v Anew market for existing UK A 50” | e o
businesses e
7 A 64,500 jobs employment : ié‘
industry and a requirement to |
. ! £36,000 to £160,000
grOW SkIIIS i g Twicals::'reyl;;v“m';;;fveﬁshe

1
Estimated spend on steel casing | Estimated spend on drilling fluid and water
and heads between | waste management, including storage and

2016 and 2032 i transportation between 2016 and 2032

* Getting Shale Gas Working’, JoD, 2013




Core components of the UK Shale gas supply chain
and activities

v Acquire v Explore

7 Drilling and
completions



Core components of the UK Shale gas supply chain
and activities

v Hydraulic
fracturing

v Produce




The US perspective o

In just four years, the US has gone from being the world’s largest importer of gas
(2007) to being largely self sufficient.

Figure 1
US Carbon Dioxide Emissions from Encergy Consumption
OMillion Metric Tons)

Lower cost of energy imports to have a
significant effect on the broader US
economy:

® Cheaper feedstock for refining industries

® Petrochemical companies that use natural
gas as feedstock have moved much lower
on the global cost curve

® Half a dozen large petrochemical plants are
expected to be built on the US Gulf coast by
the end of the decade As shale has replaced coal for energy generation in the

US, CO2 emissions have reduced to levels seen in
1990.

10



Shale gas - what is it?
/What is shale gas? \

Shale gas is natural gas trapped in fine
sedimentary rock known as shale.

Shale is very low permeability rock and the gas
does not flow naturally

Extraction of the natural gas is made possible
\ using horizontal wells and hydraulic fracturing /

Figure 1 w{:. |

(Shale gas has the potential to supply Britain with
long term supplies of energy, increasing the nation’s
ability to be energy independent and remain
competitive

. J

Fracture Stages

11
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Understanding the geology ey
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IGas

Shale Rock

Shales ordinarily have insufficient permeability to allow significant flow of gas

Shales containing economic quantities of gas have a number of common
properties:

— Rich in total organic material (0.5% to 25%)

— Usually mature petroleum source rocks in the thermogenic gas window
(high heat and pressure have converted petroleum to gas)

Gas produced can be held in natural fractures, some in pore spaces and some
absorbed into the organic material.

Shale gas has been produced for many years from shales with natural fractures —
hydraulic fracturing allows the fractures to be extended

Sufficiently rigid to maintain open fractures

13



Horizontal drilling

IGas

Energy

casing window-cutting sidetracking technology

running of whipstock window-cutting sidetracking

REBS with 81t Resisindty, Anmuths Remstmaty,
Gamma Ray, Inclnaton, RPM

Surface Adustable Bant-housing

PowerPak
POM

I

Kick Off Point multiplier of production increase over offset vertical wells
Bend
R::lus inFt.
Degrees / 100 Ft
Degrees [ Ft.
/Latecal Heel Lateral Toe \
Deepest
stdetracked hole mterval bl szseall MD: 4031 ft
TVD. 2364 1t
347 Fixad
Bant-housing ULTRA SHORT RADIUS LATERAL CONCEPT
Stablizar
Baanngs

VERTICAL PROFILE: 332 NW

MWD - “Measurement While Drilling”
Azimuth, Inclination, Measured Depth
LWD - “Logging While Drilling"
most standard vertical hole e-logs
PIF - “Productivity Improvement Factor”

Gamma Ray

Azimuthal Resistvey

14
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What is ‘fracking’ or hydraulic fracturing? =

Groundwater Protection through Proper Well Construction

Background

WELLHEAD

®  Hydraulic fracturing is not a new technology and R Cement
has been used to produce hydrocarbons since 1947 o -
- the first European frack was completed in 1952 in
the Soviet Union

®  Approximately 2.5million hydraulic fracture jobs 2900 fuet
have been completed worldwide and 60% of all new
oil and gas wells are using the technology

®  Hydraulic fracturing has been routinely used in the 3,000 feet
North Sea and Onshore UK conventional
hydrocarbon basins (e.g. East Midlands) for 30+
years.

4,000 feat

¢ c. 2,000 onshore wells in the UK and c. 200 have
been hydraulically fractured

SHIAVT XD0H SNOIAHIAWNI

®  The combination of horizontal drilling and hydraulic 5,000 feet
fracturing have enabled the ‘energy revolution’ in
the US

15



Multi-well pad drilling

IGas

Energy

10 + wells from a single pad

Shared rig access, mud pits

Skid-mounted pumps

Minimize environmental impact —
A footprint (~2 hectare pads)

' Shale 2N

N7

Hydrofrac Zone

Use of multi-laterals

Enhance recovery / well

Improve overall recovery

Reduce costs/ Bcf

Reduce no of sites

16
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Reduced surface impact

IGas

Energy

Wytch Farm Qilffetd’

'_ Bty wll werts it

the Brdport &
dater e

Two propased solutions for Wytch Farmi artificial sland or extended reach

Extended. reach well

Sharwood Oil Aes ,
i undet sed vestwand

Source: Oilfwdd Reviow hrrps/fwenw dhb cony =/ w/ Files/ resounc s/ e ke oes 57/ wan 977 e _diilling polf

ﬂ Europe’s largest onshore field
® Over 100 wells
® Well lengths drilled in excess of 10km

Located in an environmentally sensitive area and in close proximity

\to local communities

~N

J
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Shale gas concerns

We recognise developments in the oil and gas
industry raise concerns in the local communities

What is the nature of shale gas development?
What are the potential environmental impacts?

Groundwater protection
Induced seismicity
Fugitive emissions
Water management

Chemical transparency

Surface and community Bamett Shale

Depths (f9)

The development and production of oil and gas in the
UK, including shale gas is highly regulated:

Fracture stages

18 Fractures isolated from aquifers in the Barnett Shale, USA.



E f \‘{.f“‘v
Regulatory regime =
UK Onshore Shale * The oil and gas business is highly regulated
iy * The Regulatory regime is recognised as a global
exemplar ’
 Key Regulatory bodies include: -
— DECC (Department of Energy & Climate Change) * "

— HSE (Health & Safety Executive)
— EA (Environment Agency)
— The Local Planning Authorities -~

5

{ Lo

(8D

sl

Ca 2

s ot T e T aiars i A guide to the Borehole Sites and <. e
S Environment O Fogium 1958 e

DEPARTMENT OF *%
: ENERGY ¢ Communities
B TMIYIN[CHANGE "0q g0 = 'comer
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http://www.sepa.org.uk/default.aspx

Well integrity & groundwater protection &

Y

IGas

 Well integrity is a critical aspect of ensuring the safety of the well
operations and protecting the environment.
(‘ Oil & Gas UK have recently issued extensive guidelines for well integrity that apply to both onshore as welh
as offshore wells
® Operators should have developed a system for ensuring well integrity throughout the well life cycle.
. W,

.

\ Oft

For onshore well integrity and T 1,000ft
fracturing operations, the system
should take into account the additional T+
elements described in the UKOOG 1
guidelines

_/

™ 4-9,000ft

20
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Frac fluid and drinking water e

Q  Hydraulic fracturing has been used in over 2 million wells world-wide since the 1940s. Comprehensive
studies have found no historical cases in which hydraulic fracturing has contaminated drinking water~*

Concerns include:

® The extent that fractures may extend upwards from the host strata

® The potential for the injected fluids to migrate via these induced fractures into overlying aquifers

Bamett Shale

| I | ®  Micro fractures extend
29 typically less than 180 metres
upward from the well bore*

® Layered sedimentary rocks
provide natural barriers to the
progression of the micro
fractures*

Depths (1Y)

Fracture stages * [Source: International Association of Oil and Gas Producers- Shale
Gas and Hydraulic fracturing]
Fractures isolated from aquifers in the Barnett Shale, USA.
[Source: RAENG Shale Gas Extraction Report, June 2012]

21



Frac fluid — what’s typically in

it?

0.5%
CHEMICAL
ADDITIVES

Compound

Purpose

Helps dissolve minerals
and initiate fissure in
rock (pre-fracture)

Common application

Swimming pool cleaner

Allows a delayed
breakdown of the gel
polymer chains

Table salt

Minimizes the friction
between fluid and pipe

Water treatment, soil
conditioner

Prevents scale deposits
in the pipe

Maintains fluid viscosity
as temperature increases

Automotive anti-freeze,
deicing agent, household
cleaners

Laundry detergent, hand
soap, cosmetics

Maintains effectiveness
of other components,
such as crosslinkers

Eliminates bacteria in
the water

Washing soda, detergent,
soap, water softener,
glass, ceramics

Disinfectant, sterilization

of medical and dental
equipment

Thickens the water to
suspend the sand

Thickener in cosmetics,
baked goods, ice cream,
toothpaste, sauces

Prevents precipitation of
metal oxides

Food additive; food and
beverages; lemon juice

Used to increase the
viscosity of the fracture
fluid

Glass cleaner,
antiperspirant, hair
coloring

22

Source: DOE, GWPC: Modern Gas Shale Development in the United States: A Primar (2009).




Flowback water

What is in it?

Hydrocarbons

Naturally Occurring Radioactive Materials

A range of minerals and salts representative of the
geology

Small proportion of the proppants and lubricant
substances added to the fracturing fluid

Disposal

Flowback and produced water is classified as mining
(or ‘extractive’) waste under the EU Mining Waste
Directive

® An Environmental Permit / Waste Management
Plan is required to send the water to a
wastewater treatment works

® NORM will require a separate Radioactive
Substances Regulation permit

® Disposal must be through appropriately licensed
facilities

23
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Management of flowback and produced water

® Returned waters can be up to 80% of the
volume used to hydraulically fracture

® 20to 40% returns in the first week

® The quantity returning to surface will
depend on the amount used in the
extraction process — based on evidence in
the US typically 1,000 to 10,000 m3 per well

® Onsite storage in appropriate tanks — NOT
ponds etc

Treatment of flowback water using a mobile treatment plant



Induced seismicity

DECC, The Royal Academy of Engineering and The Royal Society etc have made
recommendations in order to mitigate induced seismicity associated with hydraulic
fracturing. These include:

® Risk Assessment (Geological assessment, seismic data)

®  Best practice operating procedures (Microseismic monitoring, traffic light system)

— Traffic light system: 0.5 magnitude level as an upper limit

Activities that can induce seismic events include:

Mining / Quarrying / Tunnelling
Geothermal energy production
Pile driving / Vibrating rollers
Heavy vehicle movements

Impounding water (e.g. Behind a dam)

Can fracking cause “earthquakes”?:

. “ ... most fracking-related events release a negligible amount of energy roughly equivalent to or even less
than someone jumping off a ladder onto the floor....”[Source: Professor Richard Davies from Durham University’s
Energy Institute]

24
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. .. IG
Induced seismicity - In context |

DECC traffic light system uses 0.5 magnitude level as an upper limit, where hydraulic fracturing will be immediately suspended.

Magnitude Description Earthquake effects Frequency

Lessthan 2.0 [ Micro Not felt Continual g
2.0-2.9 Normally not felt, recorded 1.3m/year : ’
3.0.3.9 Minor Often felt, rarely damage 130k/year .0
4.0-4.9 Light Noticeable shaking 13k/year

[Source: USGS data]

Epkentres of earthguakes with magnitudes 2 5 ML or

Cuadrilla Preese Hall events April/May 2013 measured 2.3MI and 1.5MI greater, far the peod 1979 ko March 2011
Se!sml_c event II’.I North Wales on 29th May 2013 measured 3.8MI [Source: http://earthquake.usgs.gov/earthquakes/eqgarchives/year/egstats.php]
Seismic event in Oakham, Rutland 18" April 2014 measured 3.5Ml 55

25
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|IGas in the community

IGas places huge importance on building trust and
understanding with landowners, the local
community and other stakeholders through an
open approach to communication

¢ ldentifying potential issues in advance and
working with the community to formulate a
mitigation strategy. Issues include:

— Visual impact

— Ecology & nature conservation
— Vehicle movements

— Noise

— Air quality and water protection
— Operating hours and lighting

— Geology and landscape

— Cultural heritage

®  Public consultation
® Oneonone
®  Public meetings

®  Press




GOLD MEDAL
Award

A critical element in any operation is
returning the environment to its original
contours and biodiversity

Operating with minimal impact —
regulatory regimes in place are
significantly robust to ensure risks are
mitigated

A measured approach to site
development — minimising land-take and
disturbance

No ‘one size fits all’ methodology
27



Can we operate in sensitive areas ?

The onshore industry has a long
established track record of developing
oil and gas fields in sensitive areas,
examples include:

Site located in the South Downs
National Park

In the middle of a golf course

In the middle of housing
developments

Adjacent to a local school

Europes largest onshore field — Wytch
Farm — is located in and around the
highly sensitive Poole Harbour area

Pad drilling will help reduce the
environmental impact

Referring to the “industrialisation
of the north!” ...

"A two-hectare site could
potentially support a 10-well pad
and a production phase of 100
such pads would require just 200
hectares, or two square
kilometres” [Source: IOD Report

Qril 2013]



Questions
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Environmental Risks
and Permitting Regime for
Unconventional Oil and Gas

Sarah Scott: Senior Technical Specialist — Hydrogeology
Paul Breslin: Team Leader — Manchester Land & Water

Environment Agency
29t April 2014



Overview

© Brief overview on what is unconventional gas
© The wider regulatory framework
© What are the environmental risks?

< Which permits are required?

© The importance of the location, geological setting
and well construction in protecting groundwater.

@ Streamlining regulation
© Summary

@ Environment
W Agency




Schematic geology of hatural gas resources

Geology of conventional and unconventional oil and gas. The extension

of unconventional gas reservoirs can be of tens of kilometres.
Source: US Energy & Informatian Administration [(LIA)




Overview of shale gas operations

Developing a well pad & sinking a
borehole to the target rock

Hydraulically fracturing the rock
through the pressurised injection of a
mixture of water, sand & chemicals to
allow gas to come to the surface.

Flow-back of the used fracturing fluid
potentially containing natural gas -
predominantly methane) salts, metals
and NORM.

Treatment & disposal of waste flow-
back water.

© Suspension or decommissioned.

@ Environment
W Agency




Regulatory regime in Great Britain - exploration

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

v
DECC: online well Local Authority | | EA/SEPA/NRW
application for Planning Permission Statutory
<96 hr testing Consultee
' !
HS EA/SEPA/NRW
21 day « 21 day notification
DECC checks with notification/ » Abstraction licences
HSE/EA/SEPA Well integrity « Environmental permits
issues well consent
v DECC.: 90-day extended
K’ . well test (EWT), if required,
> Exploration setting limit on hydrocarbons
Well produced, vented or flared.

s nvironment
!‘? Agency

VA



Open and transparent regulation

2 Risk & site based—- one 9@ Environmental permits
size does not fit all are needed before

O Risk to water & water drilling and are
resources consulted upon

© Exploratory drilling o Sijte inspections
° gfglc)?aet% L\lflgmgf undertaken in line with
oroduction national standards &

open to public scrutiny

© Shale Gas exploration
and/or production

© Management and treatment
of wastes, including NORM
& Flaring of Methane

@ Environment
W Agency




Impact on water
resources and supply

Environmental risks

chemical Fugitive emissions of

) I
Risks of }
additives methane

Drilling
Water +

sand +

L

Emission to air

Inadequate
management of drill
cuttings and muds

from flaring

Storage

Inadequate
tanks

To river management or

chemicals

>
or ST treatment of

waste waters
and NORM

Possible
Aquifer

Inadequate
transport or

processing of

Up to 400m

Confining
Layers

Over 1.5km

produced gas

~

Contamination of soil,
surface or groundwater
due to spills of
chemicals or flowback

fluids )

Production

Zone

-
Inadequate

/
Contamination of
groundwater due to

poor well design or
failure

Enviro
W Agency

Contamination of fluids left underground
groundwater due to
mobilization of

solutes or methane

L management of waste




Environmental controls

Risk

Controls

Over abstraction of
water

» Abstraction licensing under the Water Resources Act.

Groundwater
pollution

* Notice under Section 199 of the Water Resources Act 1991

* Environmental permit for a Groundwater Activity (unless we are
satisfied that there is no risk of inputs to groundwater)

» Assessment of drilling mud and fracturing additives

Poor management of
wastes, including
used and residual
hydraulic fracturing
fluid

* Environmental permit for a Mining Waste Operation (or Mining
Waste Facility)

* Environmental permit for a Radioactive Substances (NORM)
«Site inspection and compliance regime

Fugitive methane
emissions and other
air quality concerns

* Environmental permit for a Mining Waste Operation
* Environmental permit for an Installation (IED) (flaring more than
10 tonnes per day)

Surface spills

* Environmental permit for a Water Discharge Activity (if surface
water run-off becomes polluted)

EnviTonment
W Agency




Water resources

© Catchment Abstraction
Management Strategies (CAMS)
assess how much water is reliably
available on a catchment by
catchment basis.

@ Abstraction licence needed for

>20m3 per day.

2 Will be refused if not enough water
available.

© Water bought from utility company
needs to be met from their licensed

supply.

@ Environment
W Agency

Resource availability % of the time

Environment

Resource availability - percentage
of time available

less than 30%

at least 30%
I at least 50%
I 2t least 70%
I =t least 95%

Creation date 26 July 2012

© Crown copyright. All rights reserved.
Environment Agency 100026380. 2012.

Some features of this map are based
on digital spatial data licensed from the
Centre for Ecology and Hydrology, © CEH




Groundwater protection

© S199 Notice of Intention to Drill — detailed
Method Statement, including info on:
© well drilling
© well casing
© storage of substances including fuel and chemicals
© proposed Drilling Mud Management Plan

@ Joint working and inspections with the Health
& Safety Executive

© Environmental Permit for a Groundwater
Activity
@ No drilling in SPZ1 or where activity would have an
unacceptable effect on groundwater

© Detailed evaluation of risks to groundwater and
mitigation measures

© Assessment of nature of chemicals to be used

Environment
W Agency




Groundwater Source Protection Zones
and Location of Proposed Sites

SPZ Designations @ Fneloauact
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Mining wastes

© Environmental permit required for
management of extractive wastes, including:
Drill cuttings and spent drilling muds
Flowback fluids, including propants
Waste gases and condensates
Waste well stimulation fluids left underground

© Waste Management Plan needed to:
Characterise wastes
Describe risks and mitigations, in accordance
with waste hierarchy
Disclose chemicals
Set out monitoring and closure plans

© Flowback fluid can be re-used in well
stimulation if properly treated

Source: Betsy Bicknell, Ricardo-AEA

2 Aim must be 100% containment of fugitive methane emissions

Environment
W Agency




Radioactive substances

@ Flowback fluid likely to

contain naturally occurring ACAUTIUH

radioactive materials - Naturally
NORM ‘.‘ ﬂl:cf.arriln_g
O If above defined levels will ‘ Radioactive

require a RSR permit Material

2 Requirement for
radiological assessment

© Disposal at an appropriately
licensed facility

Environmen
W Agency



http://www.compliancesigns.com/ACE-8276.shtml

Waste gas

Environmental permit required for handling waste

gas:
© Under Industrial Emissions Directive if flaring more than
10 tonnes of waste gas per day
© Under Mining Waste Directive if less

Best option is use of gas to generate energy or
feed directly into the gas grid

Source: Renew Economy

Next best is flaring in an enclosed flare or other
methods of oxidising waste gas

Where flaring isn’t safe or practical, venting will be
allowed as a last resort

Environment Source: Uniflare
W Agency




Monitoring

© Requirement to produce a site
condition report at the beginning and
end of operations

© Monitoring regime set out in the permit
or accompanying Waste Management
Plan

© Examples include monitoring for:

© Particulates, volatile organic compounds,
carbon monoxide and oxides of sulphur and
nitrogen at point sources of combustion
emissions

Hydrocarbons, total suspended solids,
chemical oxygen demand and biological
oxygen demand at appropriate surface
water and groundwater locations

Environment
W Agency



Permit Compliance & Inspection

© On site inspection throughout operations

Focus on

site set up
drilling & well construction
mini-frack

fracking

and flow back

2 Joint inspections with other regulators (HSE, MPA, etc...)

© Compliance records open to the public
© Powers to prosecute & enforce suspension of operations

@ Environment
W Agency




Streamlining Regulation

2 OIll and Gas Unit

@ Technical Guidance: consultation draft

2 Single application form

© Bespoke permits within 13 weeks

© Standard rules permits —
1st tranche (summer 2014) Consulting

2"d tranche (winter 2014-15) Forthcoming




Trust and risk

4th most expensive real
estate in the world
(reputedly)

AONB and SSSI

Part of drilling
operations at Wytch
Farm, Europe’s largest
onshore oil field

@ Environment
W Agency




Environment Agency Position

@ Unconventional Gas in the UK is at a the early stage of
development

© The environmental risks are taken seriously and we have the
right regulatory controls in place with a robust inspection
regime.

© We are streamlining the permitting process, whilst
maintaining high standards of environmental protection

2 We continue to work closely within the UK alongside other
regulators and the new Office of Unconventional Gas and Qll
(OUGO)

© Examining best practice in environmental regulation in
Europe (via EU technical working group)

@ Environment
W Agency




Planning for
On shore
Unconventional Oil and Gas

John Martin
29" April 2014




Planning for Unconventional Oil and Gas

Focus on Shale Gas
Timeline
Regulatory Regimes

A few Planning Issues



Timeline

First shale gas wells to be hydraulically fractured where in
Kansas in 1947.

In the 1970s directional drilling technology was
developed.

1980/90s the development of technology to hydraulically
multi-fracture horizontal wells was the key catalyst for the
Industry

In 2008, 97 PEDL licenses awarded for unconventional
resources in 13" round of onshore licenses.



Timeline

2010/11 Operator drills three test wells

2011 Operator fractured Preece Hall, earth tremors felt,
Government imposed an industry moratorium.

2012/13 Government lifts moratorium, industry supported
and considered that standards in place were now sufficient

2014 increased Government support and 14" Licensing
Round expected in Autumn



What is Shale Gas?
]

Shale gas is mainly methane that is trapped in shale, which
IS very fine-grained sedimentary rock.

The gas is tightly 'locked' in between the very small particles
In the shale.

It flows naturally into boreholes that are drilled into the
shale. To get more of the gas out, artificial fractures can be
created within the shale using high pressure water. This is
called hydraulic fracturing.



Shale gas extraction




Regulatory Regimes

 The Department of Environment and
Climate Change

« The Environment Agency
« The Health and Safety Executive

« The Local Planning Authority



DECC
A

Issue PEDL'’s — Grants exclusive rights

Valid for a sequence of periods, called terms.
 Exploration — 6 years
« Appraisal - 5years

 Production - 20 years

Licences expire automatically at the end of each
term unless sufficient progress made to warrant a
move Iinto the next term.



Source: DECC Regulatory Road Map
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| Engagement process |

-2-=-

Operator engages with local community and statutory consultees

Formal engagement arranged by developer

Operator consults with

Operator informs BGS
of intention to drill

\4

\ 4

P | Coal Authority and obtains
permit if required

\4

Operator arranges independent
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Operator notifies HSE of intention to

drill 21 days in advance




Current PEDLSs in the North West
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Source: DECC - SEA for Further Onshore Oil and Gas
Licensing - December 2013




DECC Role in Oil and Gas Development
S

o Office of Unconventional Gas and Oil
(OUGO) sits within DECC’s Energy
Development Unit.

 Responsible for encouraging and overseeing
energy development in the UK, including
licensing oil and gas exploration and
production to ensure we make the best use
of our available natural resources.

« Assessing and controlling seismic risks



DECC Role in Oil and Gas Development
S

 Environmental Risk Assessment required for
all operations involving hydraulic fracturing

« ERA reviewed by DECC
« ERA can inform other assessments

 Require PEDL Holder to undertake
Geological Assessment to identify any faults



Environment Agency

« Statutory consultee
« Protect ground water resources

 Prevent the transfer of fluids between different
geological formations

* Prevent uncontrolled discharge of

groundwater to surface during the drilling and
construction of the borehole



Environment Agency

EA requires the Identification of the waste streams
likely to be generated by the project

 Flowback fluid
« Radioactive scale and sediments
 Waste gas

« Waste drilling muds and drill cuttings



Health and Safety Executive
A

« HSE monitors all phases of oil and gas
operations

 Well integrity and the drill process following
grant of planning permission

« Examine scheme design, construction and
planned maintenance when in production to
ensure well integrity

* Issued a joint working strategy with the EA

In 2012



Planning Regime

 NPPF (para 142 — 149 and Annex A)

« Planning Practice Guidance for onshore oil
and gas (Living Guidance) and part of the
National Planning Policy Guidance

* Hydraulic Fracturing likely to be EIA
development under Schedule 2

« Early engagement with stakeholders



Planning Regime

Noise Dust

Air Quality Lighting

Visual Intrusion Landscape Character
Archaeology/Heritage Traffic

Risk of Contamination to Land Soil Resources

Flood Risk Land stability/subsidence
Designated sites Site Restoration and aftercare




Planning Regime

http://www.eenews.net/stories/1059984828



Planning Regime
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* Non Material considerations

 e.g. Loss of property value, loss of view and
opposition to the principle of development

» Local Plan Policy

* Policy 6 in the Greater Manchester Mineral
Plan



Planning Regime
A
 Non Material considerations:
e.g. Loss of property value, loss of
view and opposition to the principle of
development

* Local Plan Policy

* Policy 6 in the Greater Manchester Mineral
Plan



Planning Regime

Unconventional Gas Resources

Applications for exploration and appraisal, and production wells for
unconventional gas resources will be permitted where the applicant can
demonstrate that the proposal:

1. Isinaccordance with the Key Planning and Environmental Criteria in Policy
2; and
2. Includes options for the next stage of extraction, following exploration; and

3. Includes detailed plans for removal of all equipment and restoration of the
site In accordance with a scheme and to a standard approved by the Mineral

Planning Authority.



Planning Regime
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* Policy 6 Reasoned Justification

The purpose of this policy is to ensure that proposals for
exploration and appraisal and production wells for
unconventional gas opportunities are appropriately
situated and sufficient information on all stages of
working is provided. Applicants must provide sufficient
Information to allow full consideration of any significant
adverse impacts and details of mitigation for all
unconventional gas resource development.



If you took at face value some of the claims made
about fracking, such has been the exaggeration and
misunderstanding, you would be forgiven for thinking
that it represents a great evil. One of the gravest
threats that has ever existed to the environment, to the
health of our children and to the future of the planet.

On the other side of the coin, you could have been led
to believe that shale gas is the sole answer to all our
energy problems; That we can turn our backs on
developing renewables and nuclear, safe in the
knowledge that shale gas will meet all our energy
needs.

Both of these positions are just plain wrong.
Edward Davey MP, 9t September 2013
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