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1 Introduction 

This document is a ‘non-technical summary’ (NTS) of the Environmental 
Statement (ES) that forms part of two planning applications submitted to 
Lancashire County Council (LCC), by Cuadrilla Elswick Limited (Cuadrilla) to 
carry out temporary exploration of shale gas resources in the Fylde district of 
Lancashire, Roseacre Wood. The exploration site at Roseacre Wood is referred to 
as the Site through this document and the exploration works being applied for are 
referred to as the Project. 

The formal description of the two planning permissions being sought from LCC 
are described below as: 

 Exploration Works Application. Construction and operation of a site for 
drilling up to four exploratory wells, hydraulic fracturing of the wells, testing 
for hydrocarbons, abandonment of the wells and restoration, including 
provision of access roads and improvement of accesses onto the highway, 
security fencing, lighting and other uses ancillary to the exploration activities, 
including the construction of a pipeline and a connection to the gas grid 
network and associated infrastructure to land west, north and east of Roseacre 
Wood and between Roseacre Road, Roseacre and Inskip Road, Wharles; and 
 

 Monitoring Works Application. Construction, operation and restoration of 
two seismic monitoring arrays comprising of 80 buried seismic monitoring 
stations and 8 surface seismic monitoring stations. The seismic monitoring 
stations will comprise underground installation of seismicity sensors; enclosed 
equipment and fenced enclosures. The surface array will also comprise of 
monitoring cabinets. The application is also for the drilling of three boreholes, 
each installed with 2 monitoring wells, to monitor groundwater and ground 
gas, including fencing at the perimeter of the Roseacre Wood Exploration Site. 

An ES is a document that can be required as part of the documentation for some 
planning applications. Its purpose is to document the results from the process of 
gathering information on the current state of the environment (termed the 
baseline) and then to considers the potential effects on the environment during 
construction of the works, their operation and decommissioning. This process is 
called an Environmental Impact Assessment or EIA. If the assessment predicts a 
likely significant effect, measures to avoid or mitigate that effect are also 
described.  

The purpose of the ES and non-technical summary is also to: 

 Demonstrate that the planning application has been subject to the EIA process; 
 Provide interested parties (e.g. local residents, interested organisations and 

politicians) with a comprehensive set of assessments so they have an 
understanding of the proposed activities and their potentially significant 
effects; 

 Provide the planning authority, LCC, with an assessment of the  likely 
significant effects of the proposals so that LCC can make an informed 
decision about whether or not to grant planning permission; and 
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 To respond, as far as possible, to the concerns raised during the consultation 
and engagement carried out prior to the submission of the planning 
application.  

1.1 Non-Technical Summary 

The purpose of the NTS is to provide a summary of the information in the ES in a 
form that allows anybody who is not expert or familiar with EIA, to understand: 

 Why the Project is required and why the location for the Site was chosen:  
 The nature of the proposed exploration works; 
 The activities that will be undertaken/involved within the Project and how 

long they will last;  
 The environmental issues included in the assessment and why others are not 

relevant;  
 How the EIA process has predicted the impacts of the Project, determined 

their significance and where necessary identified mitigation measures; and 
 Whether there are any impacts, which in isolation are not significant effects 

but when combined with impacts from other activities and/or land uses could 
result in a significant effect. 

1.2 Context 

1.2.1 The need for shale gas exploration 

In 2012 80% of the energy used in the UK to heat homes, provide hot water and to 
cook with cames from natural gas

1
. The government has stated that the demand 

for gas in the UK will continue to exceed the amount that can be provided from 
existing UK sources over the next 15 years

2
. The UK has been a net importer of 

gas since 2004 and is becoming ever more reliant on foreign supply, with the UK 
growing increasingly dependent on imports from countries such as Norway and 
Qatar

3
. By 2025 the UK is forecast to be dependent on foreign imports of gas for 

nearly 70% of the gas needed to meet energy demand
4
. This dependency on 

foreign supplies of gas presents a security of supply issue for the UK.  

There is the potential for renewable sources of energy (such as wind power) to 
meet some of the increased demand for energy and also to reduce reliance on 
fossil fuels. In 2012 renewables contributed some 4.1% of total UK energy 

                                                 
1
 DECC (2013) Energy Consumption in the UK, Overall data tables. 2013 update.  (Table 1.07: 

Overall Energy consumption of heat and other end uses by fuel 2012 –provisional estimate). 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/238793/overall.xls 
2
 DECC (2013) Actual/projected UK oil and Gas Production and Actual/ Projected UK oil and Gas 

Demand (page 4). 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/287001/production_

projections.pdf 
3
 DECC (2014) Gas Statistics. Energy trends section 4: gas (Table 4.4 Supplementary information 

on the origin of UK gas imports) 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/287001/production_

projections.pdf. 
4
 DECC (2012) Energy Security Strategy (Page 4). 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/65643/7101-

energy-security-strategy.pdf. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/238793/overall.xls
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/287001/production_projections.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/287001/production_projections.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/287001/production_projections.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/287001/production_projections.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/65643/7101-energy-security-strategy.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/65643/7101-energy-security-strategy.pdf
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demand
5
.  Nevertheless more efficient, reliable and cost effective renewable 

energy technologies need to be developed, and the infrastructure will need to be 
delivered, to enable renewables to provide a greater contribution to the energy 
mix. Renewables are therefore more likely to take the place of fossil fuels as a 
significant contributor to energy supply over the long term.  

Natural gas will be required during periods of interruptions of renewable supply 
(such as wind) and during the period when new technologies are being developed 
for renewable energy. Natural gas (including gas from unconventional sources) is 
therefore likely to continue as a key source of energy whilst the technologies and 
capacity to exploit renewables sources and nuclear power are being developed 
over the longer term

6
.  

The Bowland Shale rock (referred to in this document as shale) extends deep 
beneath the surface of Lancashire and is understood to contain very significant 
quantities of natural gas

7
. Cuadrilla needs to establish the potential rates at which 

this gas might flow out of the shale to establish whether the gas can be extracted 
and whether it is economical to do so. 

Therefore, UK natural gas projects, such as the one proposed in this document, 
have the potential to address an important national need. 

1.2.2 Sources of natural gas 

Natural gas comes from remains of plants, animals and bacteria contained in 
sedimentary rocks such as shale. These remains are transformed by underground 
heat and pressure, over many millions of years, to form methane and other gases. 
These naturally occurring gases may become trapped in small or microscopic 
holes within the rock.  

Shale is highly impermeable (i.e. it is very difficult for any gas or liquid trapped 
within the rock to flow out of it). Therefore while some gas may escape from the 
shale over many millions of years, a significant quantity remains trapped within 
the rock. This is the case in the Bowland Shale which is the rock layer that this 
exploration project is targeting. Natural gas can only economically be recovered 
from this shale by a combination of drilling wells and a process called hydraulic 
fracturing.   

Hydraulic fracturing is a process of creating fractures in rock formations to release 
the natural gas trapped inside. This is achieved by pumping fluid at high pressure 
in the rock to create minute cracks. These cracks are held open with grains of sand 
in the hydraulic fracturing fluid which allows gas from the rock to flow up the 
well to the surface.  

                                                 
5
 DECC (2013) UK renewable Energy Roadmap Update 2013. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/255182/UK_Renew

able_Energy_Roadmap_-_5_November_-_FINAL_DOCUMENT_FOR_PUBLICATIO___.pdf 
6
 DECC (2014). Fracking UK shale: climate change (page 3). 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/287001/production_

projections.pdf 
7
 Andrews, I.J. 2013. The Carboniferous Bowland Shale gas study: geology and resource 

estimation. British Geological Survey for Department of Energy and Climate Change, London, 

UK. https://www.gov.uk/government/publications/bowland-shale-gas-study.  

 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/255182/UK_Renewable_Energy_Roadmap_-_5_November_-_FINAL_DOCUMENT_FOR_PUBLICATIO___.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/255182/UK_Renewable_Energy_Roadmap_-_5_November_-_FINAL_DOCUMENT_FOR_PUBLICATIO___.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/287001/production_projections.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/287001/production_projections.pdf
https://www.gov.uk/government/publications/bowland-shale-gas-study
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Drilling and hydraulic fracturing are described in section 3 of this non-technical 
summary.  

1.2.3 Exploration Area 

Cuadrilla and its affiliate companies have two licences to undertake shale gas 
exploration within the area illustrated in Figure 1. This area is suitable for the 
Project because: 

 There are existing wells in the area; 
 Cuadrilla has undertaken a 3D geophysical survey (which allows a more 

detailed understanding of the geology (i.e. rock formations)); and 
 The 3D geophysical survey has confirmed that the area has suitable depth and 

thickness of shale. 

As a consequence the shale is considered to have greater potential to become a 
viable source of shale gas than other areas.  

Cuadrilla’s aim for this next stage of exploration is to undertake operations in 
areas of relatively consistent geology.  The Site has been selected for the current 
shale gas exploration works due to its geological conditions and after having 
considered and taken account of a range of environmental, technical and land 
ownership considerations.   

Cuadrilla is undertaking this exploration project primarily to determine whether 
the natural gas contained with the shale can be extracted and whether it is likely to 
be economical to do so. 
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Figure 1. Cuadrilla's exploration licence area. 
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1.2.4 Outline of the Project proposals 

The Project consists of constructing a temporary flat working area (called a well 
pad) covering 1.34ha and an access track (approximately 400m long) out of 
crushed stone from which the Project works can be undertaken. At the same time 
up to 80 boreholes will be drilled, up to 100m below ground level, in which 
seismic monitoring equipment (these are called seismometers) will be installed. 
Up to an additional eight seismometers will also be installed close to the surface 
of the ground. All of the seismometer will be located within 4km of the Site. 

Part of the proposals also include provisions to undertake junction works at 
Roseacre Road and Inskip Road to allow heavy goods vehicle (HGV) traffic to 
pass via the Defence High Frequency Communication Service (DHFCS) facility 
at Inskip. Once the well pad has been built four wells will be drilled into the 
ground to a maximum depth of 3,200m below the surface of the ground (see 
Figure 2). The wells will first be drilled vertically and then horizontally for up to 
2,000m from the well pad. These wells will be used to explore the potential to 
extract natural gas from the shale rock using a process called hydraulic fracturing. 
If a sufficient flow rate and quantity of gas is discovered a pipeline connection to 
the gas grid will also be constructed so that a longer period flow testing (up to 2 
years per well) can be undertaken. 

 
Figure 2. Illustrative schematic showing the potential arrangement of vertical and 
horizontal wells below ground. (Not to scale). 
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2 The Site and existing environment 

2.1 The Site 

The Site is located approximately halfway between Blackpool and Preston in the 
centre of the Fylde. It is approximately 400m south-east of the village of Roseacre 
and some 800m north-west of the village of Wharles. The area where the 
exploration works will occur above ground is located approximately 500m from 
Roseacre Road (a minor road linking the villages of Elswick, Roseacre and 
Wharles). The national grid reference for the centre of the Site is Easting 343904, 
Northing 436338. The wider context of the Site is shown in Figure 3.  

 
Figure 3  Site location (Contains Ordnance Survey data © Crown copyright and database 
right 2014).  Not to scale. 

The exploration activities can be split into surface works (the extent of which is 
illustrated in Figure 4) and below ground works (the maximum extent of which is 
illustrated in Figure 5). The surface works include construction, operation and 
restoration of the well pad, access track and, in due course, any infrastructure 
required to connect the Site to the gas grid during extended flow testing. Works to 
construct two new junctions on Roseacre Road and Inskip Road will also be 
undertaken as part of the surface works to allow HGV traffic to pass through the 
DHFCS Inskip site and avoid the village of Wharles.  

The below ground works area reflects the maximum possible distance that the 
horizontal sections of well and associated fractures could extend laterally from the 
well pad. The exact orientation of each of the horizontal wells to be drilled will 
not be determined until the first vertical well has been drilled.  
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Figure 4  Well pad and access track (surface works boundary). (Contains Ordnance 
Survey data © Crown copyright and database right 2014). Not to scale 

 
Figure 5  Maximum extent of below ground works (boundary of the planning 
application). (Contains Ordnance Survey data © Crown copyright and database right 
2014). Not to scale. 
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In order to choose the Site a staged assessment was undertaken. The first stage 
involved a detailed understanding of the geological conditions to identify areas of 
suitable geology.  The second stage involved identifying features and receptors 
which were to be avoided for this stage of the exploration programme.  The final 
stage has involved identifying a site within the remaining area based on a wide 
range of environmental, technical and land/property related issues.  

As a consequence the choice of location has reduced the potential for the Project 
to result in significant environmental effects. 

2.2 Existing environment 

The area surrounding the Site is agricultural and sparsely populated. It is currently 
used for grazing cattle. A drainage ditch and hedgerow runs along the eastern side 
of the Site and beyond this is a further field. Approximately 400m to the west of 
the Site is a public footpath running from Roseacre to Wharles.  To the east of the 
Site is the DHFCS Inskip facility (with four radio masts at a height of 
approximately 180m and other shorter masts). 

As part of the process of undertaking this EIA existing studies and data have been 
reviewed and new site-specific surveys have been undertaken to establish the 
environmental baseline upon which to consider and assess the potential effects of 
the Project. These have concluded that there are no particularly sensitive 
environmental features within the immediate vicinity of the Site.  

 

Area of farmland 
where the well pad 
will be constructed 
looking towards the 
west.  

 

 

 

Defence High 
Frequency 
Communication 
Service Inskip  

 

 

2.2.1 Geology 

The geology beneath the Site is summarised in Table 1 and Figure 6 based on 
information from the available nearby borehole records.  The Manchester Marls 
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locally forms a seal between the ground surface and the shale
8
 trapping the natural 

gas within the rock. The Manchester Marls are composed of clay, lime anhydrite 
and acts as a barrier which prevents the movement of water and gas up towards 
the surface of the ground from deeper layers of rock. The superficial deposits 
(those nearest to the ground surface) consist of Glacial Till which consists of clay 
and sand. 

The Sherwood Sandstone is a porous rock and contains water (see Table 1 for 
thickness and depth of the rock). The technical term for this source of water is an 
aquifer, which can sometimes be used to supply drinking water. However, at the 
Site the Sherwood Sandstone is considered, by the Environment Agency, to be of 
poor quality because of salinity. For this reason the water in the Sherwood 
Sandstone groundwater is not used for drinking water because it too salty. 

 

Table 1 Assumed geology beneath the Site. 

1. Rock layer (Strata) 2. Formation Top (m depth) 3. Thickness (m) 

4. Superficial deposits  - 30 

5. Mercia Mudstone Group  30 330 

6. Sherwood Sandstone Group 360 910 

7. Manchester Marls 1,270 270 

8. Collyhurst Sandstone 1,540 290 

9. Millstone Grit 1,830 70 

10. Upper Bowland Shale 1,900 290 

11. Lower Bowland Shale  2,190 540 

12. Hodder Mudstone 2,730 - 

From the 3D geophysical survey two regional faults in the rock have been 
identified. The Site is located approximately 3km to the west of the Woodsfold 
Fault, and 3km west of the Thistleton Fault. The target zones for exploration are 
the Bowland Shales and Hodder Mudstone. 

                                                 
8
 Andrews, I.J. 2013. The Carboniferous Bowland Shale gas study: geology and resource 

estimation. British Geological Survey for Department of Energy and Climate Change, London, 

UK. 
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Figure 6 Site geology.   

Note: The horizontal well depth and length will not be finalized until the initial vertical 
well (Well 1) has been drilled. 

2.2.2 Other environmental site features 

Although there are no major sensitive environmental features present in the 
vicinity of the Site the following were also considered in the EIA:  

 The rural and relatively undeveloped nature of the Site;  
 Narrow country roads that will have to be used to access the Site; and 
 The use of some areas of farm land by birds for feeding and roosting. 

The effects of the Project on these factors are described in Section 5 together with 
information on mitigation measures required to address potentially significant 
effects. 
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3 Project Description 

This section describes what activities are planned at each stage of the Project. 

3.1 Installation of seismometer arrays  

The first project activity will involve the installation of eight surface 
seismometers and 80 buried seismometers. These are used to monitor the effect of 
hydraulic fracturing within the rock and also to minimise the risk of the Project 
causing tremors that might be felt at surface. The two arrays are described in more 
detail in in the section that describes the hydraulic fracturing element of the 
Project (3.4.3). The location of these array stations can be seen in Figure 7. 

3.2 Installation of groundwater monitoring wells 

Three groundwater monitoring wells will be drilled to a depth of up to 30m below 
ground level. These wells will allow quality of the groundwater to be monitored. 
It will also allow the concentrations of ground gas to be monitored. These wells 
will be installed as early as possible in the life of the Project so that baseline 
groundwater and ground gas data can be collected before drilling, hydraulic 
fracturing or initial flow testing of the exploration wells begins. 

 

 
Figure 7.  Location of array stations. 

3.3 Construction activities 

The total area of the surface works is 6.54ha, of which 1.34ha is a compacted 
crushed stone surfaced well pad from which the drilling, hydraulic fracturing and 
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flow testing activities will be undertaken. A 428m long access track will also be 
constructed (area approximately 0.5ha in area). 0.57 ha of the surface works will 
consist of surface water collection ditches, landscaped bunds (from topsoil and 
subsoil excavated during construction of the well pad) and fencing. 1.94ha of the 
area provides land required for the extended flow test pipeline and connection as 
described in Section 3.4.5. The remaining 2.19ha covers a site access route 
through DHFCS Inskip. 

3.3.1 Well pad 

Works to construct the well pad and access track will involve digging out soil and 
creating a flat surface working area. On to this surface an impermeable plastic 
sheet will be laid to create a waterproof barrier between the well pad and the soil 
below. A 0.3m thick layer of crushed stone or aggregate will then be placed on 
top of the plastic membrane creating a firm working surface for the vehicles and 
machinery used in the exploration process.  

At the centre of the well pad four holes, 2.7m wide and 3m deep, will be 
constructed to create concrete drilling cellars, with gaps of between 5 and 25m. 
Four exploration wells will be drilled from these drilling cellars, one well from 
each cellar. 

A drainage ditch will also be constructed around the edge of the well pad to 
collect all of the surface water that falls on the pad (similar to that illustrated in 
the image below). This water will then be removed from the Site by tanker or will 
flow into the adjacent farm drain if the water quality meets the required level. 

 

 

Example of a plastic 
membrane and 
surface water 
drainage ditch being 
installed on a well 
pad.  These form 
barriers to contain 
any spill on the well 
pad.  

 

 

The soil that is excavated to create the well pad and the drainage ditch will be 
used to construct earth banks at the northern and southern ends of the well pad. 
These will be seeded with grass and wildflowers and will help to provide visual 
and noise screening. 
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Figure 8  Indicative well pad design. 

Fencing, up to four metres high, will be installed around the well pad and the 
access track so that the security of both can be managed during exploration 
activities. 

 It is anticipated that this phase of the Project will take up to two months to 
complete. 

 

3.3.2 Access 

The access track to the well pad will be constructed from crushed stone and will 
run from the well pad to Roseacre Road along the route of an existing farm track.  

The preferred route, to access the Site, for HGVs follows the existing public road 
network from Junction 4 of the M55 passing along the A585 (Kirkham Bypass), 
Salwick Road, Dagger Road, Inskip Road and Roseacre Road. This is termed the 
"Wharles Route" (see Figure 9). 

As a partial variant on this route, and subject to agreement being reached with the 
landowner, permission is also being sought for access to the site following the 
same route up to Inskip Road and then passing through the Ministry of Defence's 
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(MoD) Defence High Frequency Communications Site (DHFCS) Inskip facility. 
This is termed the "DHFCS Inskip" route (see Figure 9). This would have the 
benefit of allowing HGV traffic to bypass Wharles. 

Subject to restrictions imposed by the landowner and/or site operator, the DHFCS 
Inskip Route would be used for HGV traffic for the majority of the construction 
period and during the drilling, hydraulic fracturing and initial flow testing stages 
of the development.  

For both routes passing places will also be constructed at locations along the 
highway between the Site and the A583 where the road is narrow so that 
oncoming vehicles can pass safely.  

 

 

Figure 9. Proposed routes from the Site to the M55. 
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3.4 Exploration activities 

This section describes the activities Cuadrilla would propose to undertake as part 
of this exploratory stage.  

Up to a maximum of four exploration wells will be drilled, hydraulically fractured 
and tested. This is described in more detail below and the various stages are 
illustrated in Figure 10. 

3.4.1 Well Design 

The exploration wells that will be drilled at Roseacre Wood will feature multiple 
liners each consisting of a steel tube (called a well casing) and layer of cement 
between the tube and either the next well casing or the adjacent rock. The sections 
of the well that are nearer to the surface have an additional number of layers of 
containment to provide greater protection between the wellbore and the adjacent 
rock. The presence of multiple barriers is designed to prevent gas or liquid leaking 
from wells to the surrounding rock or the surface. The design of the wells will be 
subject to an independent well examination and will also have to be notified to the 
Health and Safety Executive before the well can be drilled and the casing 
cemented in place. 
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Installing environmental monitoring equipment and begin data collection

Carry out environmental
Monitoring during 
Operation.

Post well abandonment and monitoring

Install  surface seismic 
network and buried 
seismic array whilst 

wellpad is being 
constructed.

Construct well pad, drilling cellars, 
access track and ground water 
quality monitoring boreholes

Operate: Surface network 
and buried array

Drill

Hydraulic fracturing

Initial Flow Tests

Drill another 
well or wells

YES

Site suitable for 
production?

Seek consent for 
productionYES

Decommission and restore

NO

Extended Flow Test – Further 18-24 
months

Further flow test?

YES

NO

NO

 
Figure 10 The shale exploration activities that will be undertaken as part of the Project. 

 

3.4.2 Drilling  

The first well that is drilled will provide Cuadrilla with data regarding the 
thickness, depth and characteristics of each layer of rock

9
. This information will 

also be used to inform drilling of the other three wells. 

As the well is drilled through the different layers of rock it will be lined with steel 
tubing (called casing) and cemented in place. This tubing provides a physical 

                                                 
9
 This is sometimes termed rock ‘strata’. 
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barrier between the well and the surrounding rock which prevents anything inside 
the well from entering the surrounding rock. It also helps to prevent the well being 
blocked which could restrict the flow of natural gas. The well is drilled vertically 
and then horizontally through the shale rock. The horizontal sections of the wells 
may extend as far as 2,000m from the well pad. 

 

Illustration of drilling 
rigs and associated 
equipment.  

 

The first well will take approximately 5 months to drill whereas the subsequent 
wells are more likely to take 3 months each to drill. The first well is expected to 
take longer to complete because of the need to analyse the data about the geology 
at the Site during the drilling process. Drilling operations will be undertaken 24 
hours per day, seven days per week. 

3.4.3 Hydraulic fracturing 

Once each well has been drilled, lined and had its integrity tested and deemed 
acceptable, the process of hydraulic fracturing will begin.  

Hydraulic fracturing involves pumping fluid composed of water, a friction 
reducer, and sand into the shale under high pressure to open up millimetre-sized 
gaps or cracks many of which are there already.  The cracks are held open by the 
particles of sand (referred to as ‘proppant’) contained in the fluid. The friction 
reducer used (poly acrylamide) is also commonly used in contact lens solution. 
This is non-toxic and has been assessed by the Environment Agency as non-
hazardous to groundwater. 

A dilute hydrochloric acid, comprising 10% acid and 90% water may be injected 
into the well ahead of the fracturing fluid. This reacts with and dissolves any well 
drilling mud or cuttings left in the well. It has not been necessary to use this on 
previous exploration wells in the Fylde and it is only included as a contingency. 

Once a section of the well has been fractured the injected fracturing fluid will be 
allowed to flow back to surface. Some of the water contained in the shale will also 
flow back. This water is four to five times saltier than sea water and contains low 
levels of naturally occurring radioactive material (NORM), such as that found in 
granite rocks. The flowback fluid will enter an enclosed separation system at the 
surface and any solids will be removed and the fluid quality tested. It will then be 
used, along with mains water, sand and friction reducer to fracture the next 
section of the well. By implementing this approach, the total amount of water 
used by the Project and the amount of waste that has to be removed from Site are 
reduced. This also helps to reduce the number of truck movements during 
hydraulic fracturing. Any flowback fluid not reused will be stored on site before 
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being taken away by tanker to an Environment Agency approved treatment 
facility. 

Any natural gas separated out from the flowback fluid will be measured (for flow 
rate and chemical composition) before being sent to two flare stacks. The flare 
stacks will be fully enclosed to minimise any light spillage and noise. 

Hydraulic fracturing, i.e. pumping the fracturing fluid into the well, wpuld only be 
undertaken during the daytime (i.e. between 0700 and 1900 Monday to Friday and 
0700 and 1300 on Saturdays

10
). There would however be Site staff presence 24 

hours per day, 7 days per week during this stage of the Project to monitor the well 
and the flowback of fluid between hydraulic fracturing stages. It is estimated that 
it will take approximately 2 months to complete the hydraulic fracturing of each 
well. 

During this period of activity at the Site the two seismometer arrays will be used 
as described above in section 3.1. Seismometers are sensitive instruments that 
record the amount of movement in the ground to detect seismic events.  One of 
the arrays will be used to map the extent of the fractures propagated within the 
shale rock. In this assessment this is called the buried array because 80 
seismometers will be installed at depths of up to 100m below ground level at 
points located around the Site (see Figure 7).   

Data from these 80 seismometers will provide Cuadrilla with a detailed picture of 
the location and extent of the fractures created within the shale during hydraulic 
fracturing. Using this information Cuadrilla will be able to refine, as necessary, 
the hydraulic fracturing process to improve its effectiveness and efficiency as the 
exploration project progresses. 

The other array, of eight seismometers is known as the “surface array” because 
array station  will be located just below ground surface will detect vibrations at 
ground level and to allow Cuadrilla to monitor any induced seismic effects from 
the hydraulic fracturing process (see Figure 7). These sensors will provide real 
time data back to site and form part of what has been termed the Traffic Light 
System (TLS). This system has been developed based on recommendations from 

                                                 
10

 As defined in BS 5228. 

 

Illustration of the 
pumps and manifold 
used during the 
hydraulic fracturing 
process.  
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the Department of Energy and Climate Change (DECC) and provides a means of 
managing and minimising any events that could lead to felt seismicity at the 
surface.    

Data from the seismometers is analysed in real time, by experts, and is the main 
input to the TLS. This information is used by staff managing hydraulic fracturing 
to inform decisions on when operations can proceed as normal or should be 
suspended for further analysis.   

3.4.4 Initial Flow Testing 

After hydraulic fracturing operations have been completed and as soon as natural 
gas begins flowing from each well a period of testing will begin. This is called the 
initial flow testing stage and, subject to the amount of gas present in the shale, 
could last for up to 90 days. The natural gas that is produced will be measured 
(flow rate and composition) prior to being burned in two enclosed flare stacks 
such as that which is illustrated below.  

 

Illustration of a flare stack 
approximately 10m tall and 3m in 
diameter. 

3.4.5 Extended Flow Testing 

If the flow of gas from the wells is assessed as being sufficient a period of 
extended flow testing may be undertaken. This could last for 18 to 24 months per 
well. Natural gas produced during extended flow testing  would not be burned in 
the flare stacks. Instead the well would be connected to the gas grid for use in 
homes or by business or industrial users. Additional equipment and a pipeline 
from the well to the nearest gas main would be constructed. 
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The purpose of this testing would be to obtain more detailed information about the 
potential rate and quantity of natural gas that could flow and at what rate the flow 
of natural gas from the shale declines over time. 

In the event that extended flow testing is undertaken, equipment would be 
installed within the boundary of the well pad to allow the gas to be treated before 
entering the gas grid.  

To allow connection to the gas grid a buried pipeline (depth of 1.2m and 6 inch 
diameter), will be laid. It will run eastwards for 55m from the well pad and 
connect to the gas grid pipeline running in a north to south direction to the east. At 
the connection point to the gas grid National Grid would require separate fenced 
area off areas of approximately 8m x 9m. This will contain a small kiosk 
(approximately 4m x 2m) containing telemetry and gas quality monitoring 
equipment. 

Natural gas produced during extended flow testing would not be burnt in the flare 
stacks. Instead the well would be connected to the gas grid for heating or cooking 
use in homes or by business or industrial users.  

3.4.6 Sequence of activities 

For the purposes of the EIA, the operational sequence described below has been 
assessed by plotting a sequence of Site activities that would result in the 
maximum number of vehicle movements. Once an exploration well has been 
drilled it will be hydraulically fractured and then flow tested. After the first well 
has been hydraulically fractured the next well will be drilled, with the process 
repeating itself until all four wells have been drilled, hydraulically fractured, 
subjected to initial flow testing and potentially subjected to a period of extended 
flow testing. The wells will then be plugged, and the Site decommissioned and 
restored back to its original land use (see below for details). 

3.4.7 Decommissioning and restoration 

After the completion of exploration activities described above, the Site will be 
decommissioned and restored. This would involve removing the drilling cellars 
and the stone and plastic membrane used to create the well pad. The well will be 
cut off at least 2m below ground level and sealed. All of the fencing and the 
access track would be removed. The soil stored within the two earth banks would 
be redistributed across the Site and used to fill in the drainage ditch. It would then 
be grassed over and returned back to agricultural and land use. Subject to the 
requirements of the landowner/operator of the DHFCS Inskip site the junction 
improvements would also be decommissioned. 

If the exploration work proves that the flow of natural gas from the shale would 
support long term shale gas production on the Site, a new planning application 
and ES could be prepared and submitted for approval. However, this would be 
dependent on there being sufficient gas present in this area of the Bowland Shale.   
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3.5 Management of environmental effects 

As part of the overall scheme proposals there are a number of measures that will 
be used to avoid potentially significant environmental effects from occurring. 
These measures are briefly described below. 

3.5.1 Well pad drainage system and oil interceptor 

The drainage ditches, impermeable plastic membrane and oil interceptor (used to 
separate any oil and fuel from drainage water) and valve will be used to manage 
the drainage of the Site. The valve will be closed during drilling and hydraulic 
fracturing activities to prevent any potentially polluting materials from entering 
the adjacent drain. It will only be opened once drilling and fracturing operations 
have ceased and the quality of the water in the well pad ditch system is confirmed 
as being within the levels for safe discharge set by the Environment Agency. 

3.5.2 Flares 

The flares, used to burn natural gas during the initial flow testing activities, will 
be enclosed. This will help to retain the flare within a confined area, whilst also 
reducing the level of noise generated, its visual impact, and impact on the 
environment. 

3.5.3 Traffic 

A Travel Management Plan (TMP) will be prepared and HGVs will be required to 
follow the routes designated in the TMP. This will avoid transport impacts on 
other sections of road. 

The EIA has not assessed any significant transport effects from HGVs using the 
Wharles Route illustrated in Figure 9 below. However, during public consultation 
events prior to submission of this planning application local residents expressed a 
wish that Cuadrilla should consider using existing tracks that run around the edge 
of the DHFCS Inskip for HGVs during the drilling, hydraulic fracturing and initial 
flow testing stages of the Project and if practicable during construction. Cuadrilla 
is currently in discussions with the Ministry of Defence to seek an agreement to 
use this route subject to restrictions imposed by the landowner and/or site operator 
of the DHFCS Inskip.  

For the avoidance of doubt, the conclusion of the assessment is that the Wharles 
Route is acceptable in highways terms and is preferred over the alternative routes, 
whether or not it is possible to use the DHFCS Inskip Route. 

  

3.6 Environmental Operating Standards 

The Environmental Operating Standards (EOS) is a document generated by 
Cuadrilla, which establishes a framework by which Cuadrilla will manage 
environmental performance and compliance arrangements for operational 
activities at the Site.   
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A ‘Structure and Rationale’ document has been prepared as part of the 
Environmental Statement accompanying the planning application for the Site and 
sets out the purpose and structure of the EOS. The EOS will be subsequently 
updated with any additional measures required to meet the conditions of the 
various permits and the planning conditions, should these be granted. 

3.7 Alternatives 

The EIA regulations require the ES to provide an outline of the main alternatives 
considered. In the case of the Project the following alternatives have been 
considered: 

 Not carrying out any exploration works. This option was discounted because it 
would not provide Cuadrilla with the information required to judge whether 
natural gas present in the shale deep beneath the Fylde can be extracted 
economically;  

 Conducting exploration works from existing Cuadrilla sites. The use of the 
sites at Anna’s Road, Grange Hill (near Singleton) and Preese Hall were not 
considered as viable alternative locations at this time and for this stage of 
exploration works because the geological conditions at these sites are less 
favourable than at the proposed Roseacre Wood Site. It is proposed to use the 
existing exploration well at Becconsall for 12 months pressure monitoring and 
this well will then be decommissioned and the site restored. The exploration 
wells at Anna’s Road and Preese Hall are in the process of being plugged with 
cement and well pads restored back to agricultural land. Planning permission 
has been requested for the site at Grange Hill to be used for 36 months 
pressure and seismic monitoring and this well will then be decommissioned 
and the site restored;  

 Developing sites for exploration at new locations. The Site was selected 
because of the reasons described in the bullet point above. By using the 
geological data collected by Cuadrilla and other data about potential 
environmental constraints to the construction and use of the well pa,d 
potentially significant effects have been avoided; and 

 Select different access routes. A number of different access routes have been 
reviewed to arrive at the current preferred routes (described above). The other 
routes were rejected because they pass through larger population centres 
and/or are unsuitable for heavy goods vehicles. 

The potential layout of the equipment and temporary buildings on the well pad is 
based on Cuadrilla’s operational experience. As a consequence the wells are 
located just off the central line of the well pad so that plant and equipment can be 
placed on the pad and can be accessed from all sides. Parking will be located close 
to the site entrance to keep vehicles and visitors separate from the area where 
works will be undertaken. 

Hydraulic fracturing is the only method that can be used to extract gas from 
impermeable rock such as shale at these depths. As a result no alternative 
methodologies or technologies can be used at this time.   
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4 Environmental Impact Assessment 

Environmental Impact Assessment (EIA) is the term that is used to describe the 
activities that result in the production of an Environmental Statement (ES) and the 
NTS (this document) that accompanies it. 

4.1 Why an EIA is required 

Undertaking an EIA and producing an ES to document the process is a 
requirement of European and UK EIA legislation. This legislation identifies the 
type and scale of development projects that require an EIA to be undertaken and 
the information that has to be included in the ES. The proposed scheme falls 
within the type of development described by the EIA Regulations. 

4.2 Undertaking the EIA 

The following section describes the different stages that form the EIA process and 
ultimately result in the production of an ES and this NTS. 

 Scoping. The purpose of the scoping stage is to allow consultation with the 
local planning authority and other consultees in seeking agreement on the 
range of topics to be included in the ES; 

 Baseline. This is the term used to describe the information and data that is 
collected during the EIA process. Its purpose is to provide evidence against 
which to assess the degree of change in the environment that is expected to 
occur as a result of the scheme; 

 Assessment of effects. This is generally achieved by assessing the magnitude 
or degree of change of impact that the scheme has on a receptor and the 
sensitivity or vulnerability of the receptor to that change. Using this 
assessment likely significant effects have been identified; 

 Mitigation and enhancement measures. These are identified during the EIA 
process to avoid, reduce or compensate for potentially significant effects. 
Enhancement measures that provide a net environmental benefit may also be 
identified; 

 Residual effects.  In order to understand how effective the measures described 
above are at mitigating potential significant effects, the scheme’s residual 
effects are assessed. In many instances the mitigation measures that are 
identified will mean that the remaining effect is no longer significant; 

 Cumulative effects. Cumulative effects are effects that occur as a result of the 
interaction or combination with other projects and activities. They are an 
important consideration for the EIA process because individual effects that 
occur in isolation may not be significant; and 

 Production of an Environmental Statement and Non-Technical Summary. 
These documents have been produced to meet the legal requirements for 
reporting as part of the EIA process. 
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5 Assessment of likely significant effects 

5.1 Introduction 

As stated earlier the purpose of the EIA process is to assess the potential 
environmental effects of the Project and identify which, if any, could result in 
significant effects. These are described in the following section of this NTS. It 
also identifies where the assessment concludes that there will not be any 
significant effects and why this is the case. 

5.2 Air quality  

This topic is concerned with the effects that emissions from vehicles, equipment 
and flaring natural gas could have on air quality. It also takes into account the 
potential effects from the Project that could result in the generation of dust that 
could cause a nuisance to people living or working within the vicinity of the Site. 

The assessment of air quality used data about the Project activities (e.g. the type 
and number of vehicle movements and the quantity and quality of gas burned in 
the flares) to predict the quantity and distribution of gas and dust emissions. These 
were then compared to legal levels that set out safe limits for these emissions. 
This assessment also assessed the potential quantities of naturally occurring 
radioactive material (NORM), specifically radon that could be emitted during 
flaring.  None of the predicted emissions exceed these maximum safe limits. So, it 
is concluded that the Project will not result in a significant effect on air quality. 

Although the assessment concluded that the Project will not have a significant 
effect on air quality or dust the following dust control measures will be used to 
manage potential sources of dust during construction: 

 Monitor dust generation during the excavation of topsoil and subsoil and the 
construction of the earth bunds; 

 Provide contact details for anybody being affected by dust generation from the 
Project to raise concerns; and 

 If monitoring or community complaints identify a dust generation issue 
implement best practicable means to control the source of emission or to 
mitigate the effect (e.g. carry out different construction works or damp down 
soils to prevent it being blown by the wind). 

5.3 Archaeology and heritage 

This topic is concerned with the effects of the Project on heritage features that are 
given protection because of their historical and/or architectural value, such as 
listed buildings and scheduled monuments. It is also concerned with the effects of 
the Project on archaeology, in other words the above or below ground remains left 
by previous generations. 

Historical data from a variety of sources has been reviewed. From this review 
there is no evidence of any important designated historical features that could be 
directly affected by the Project (e.g. damaged or lost during the construction of 
the access track and well pad). Likewise, there are no historical features in the 
vicinity of the Site that could be indirectly affected (e.g. as a result of the visual 
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effect on the setting of a listed building). So, it is concluded that the Project will 
not result in a significant effect on heritage features. 

However, information from the 1839 Tithe Map for the area indicates that a track 
used to run though the area where it is proposed to build the wellpad (see Figure 
11). The process of excavating the topsoil during the construction of the wellpad 
was assessed as having a significant effect on any potential archaeological 
remains from this track. Any potential effects on archaeology can be mitigated by 
recording any evidence of the track and field systems during excavation works. 
By implementing this measure the Project will not result in a significant effect 
on heritage or archaeological features. 

 

 
Figure 11 The 1839 Tithe Map (Source: Lancashire County Council Historic 
Environment Record). 

5.4 Greenhouse gas emissions 

The potential greenhouse gas (GHG) emissions from the exploration works have 
been calculated and described in the ES. However, there is no recognised 
methodology to determine the significance of the emissions associated with the 
Project. Therefore the assessment compares the greenhouse gas emissions from 
the Project to UK national GHG emissions for 2012 (which is the most recent year 
that the government has published data for). 

The assessment has used data provided by Cuadrilla from previous projects on the 
amount of fuel or energy used. Where this data was not available other sources of 
information have been used. In addition to this, low and high range of GHG 
emissions have been modelled because, being an exploration project, there is 
uncertainty regarding the quantity of gas that might be burned within the flare. 
This uncertainty about the potential flow rate of natural gas is one of the questions 
this Project is trying to answer. 
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The Project carbon footprint is assessed as between 118,435 (lower range) to 
124,386 (higher range) tCO2e.  

The higher range is the equivalent of 0.002% of the current UK Carbon Budget 
set by the government. The greatest source (approximately 70%) of the Project 
GHG emissions come from burning the gas in the flare during the temporary 
(maximum 90 days per well) initial flow testing phase.  

 
Figure 12  Breakdown of the greenhouse gas emissions from the entire project and all 
four wells. 

5.5 Community and socio-economics 

This topic is concerned with the effects on the following community, social and 
economic factors: 

 Population; 
 Wealth and deprivation; 
 Industrial structure; 
 Community infrastructure; 
 Housing availability; 
 Education and skills;  
 Crime and safety; and 
 Public rights of ways. 

Although this is a temporary exploration project lasting a maximum of six years it 
has the potential to have the following beneficial effects:  

 Opportunities for local businesses to provide services to the Project (e.g. 
construction of the well pad and access track; transportation of materials and 
equipment and site welfare facilities); 

 Community benefit payments for each exploration well that is hydraulically 
fractured. A payment of £100,000 per exploration well that is fractured (up to 
a maximum of £400,000 if all four wells are fractured) will be paid to the 
community, local to the Site. A specialist community organisation, The 
Community Foundation for Lancashire, will work with the local community to 
help them (the community) decide how this money should be spent; 
Expenditure in local hotels and restaurants by people working on the Project 
who do not live locally; and 
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 The Project will support approximately 11 full time equivalent jobs
11

. 

Recent experience has shown that drill sites can attract public attention and a 
degree of protest. The risk of criminal activity is thought to be minimal. Should 
this occur, it is assumed that public order and people management will be 
maintained by the local police force, with full cooperation and engagement from 
Cuadrilla, reducing the impact on crime and public safety in the area. 

Due to the temporary and relatively small scale nature of this Project it is 
concluded that it will not result in a significant effect on communities or socio-
economic factors. 

5.6 Ecology 

This topic is concerned with the effects of the Project on sensitive habitats and 
species of wildlife. The location of the Site was chosen so that it avoided direct 
loss of valuable or sensitive habitats. As the Site is currently being used to graze 
cattle it is subject to disturbance and does not contain sensitive areas of habitat. 

A variety of surveys have been undertaken to determine whether or not any 
sensitive or protected species of wildlife are present nearby or could be directly 
impacted by the Project (e.g. the damage to or loss of their habitat). 

The following effects were identified as having the potential to be significant at 
the local scale: 

 The loss of habitat (e.g. sections of hedgerow, trees and grasslands); 
 Loss of some bat foraging habitat andpotential disturbance to bat activity and 

movement (from the activities and equipment present at the well pad); 
 Loss of terrestrial habitat for great crested newts and potential direct effects on 

great crested newts; 
 Loss of habitat for nesting birds (e.g. removal of trees and hedgerow) and 

increased disturbance from activities and noise;  
 Loss of habitat and/or disturbance to habitat used by brown hare; and 
 Potential disturbance and displacement of migratory species of birds in the 

vicinity of the buried and surface array points. 

Without any mitigation measures in place the potential for a significant effect at 
the local level was assessed for these effects. 

To mitigate these effects the following measures will be implemented: 

 Replace any lost hedgerow, trees and habitats required to mitigate effects on 
protected species; 

 Use of measures to reduce the magnitude of lighting impacts on feeding bats 
(directing lights away from  hedgerows and waterbodies that bats may use for 
feeding); 

 Locating seismometer array points away from areas of fields used by 
overwintering birds; 

                                                 
11

 This number is for a 10 year period. This is standard practice for this type of assessment so that 

results can be compared to other projects. When these numbers are spread over the maximum 

length of the Project, 6 years, the number of full time equivalent jobs is 19. 
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 Vegetation clearance will either occur outside of bird breeding season or 
following confirmation that there are no breeding birds using the vegetation 
for nesting prior to its removal; 

 A qualified ecologist will undertake pre-start checks before vegetation 
removal and construction works commence; and 

 Implement noise attenuation measures (as set out in the assessment of noise 
impacts) to minimise disturbance to sensitive species of wildlife. 

By implementing these measures the Project will not result in a significant effect 
on ecological features. 

5.7 Hydrogeology and ground gas 

This topic assesses the risk of significant environmental effects that may impact 
groundwater and associated receptors or ground gas migration that may result 
from the Project. It is also concerned with whether or not the Project could create 
pathways from some part or aspect of the Project to a sensitive feature that could 
result in pollution (e.g. natural gas escaping from the well into the groundwater). 

The well pad and wells themselves have been designed so that leaks or spills do 
not enter the wider environment (the soil above the wells, groundwater, surface 
water or the atmosphere) and lead to pollution or contamination. When drilling 
through potentially sensitive rock layers only drilling fluids which are non-
hazardous to groundwater will be used. The fracturing fluid will be 99.95% water 
and sand and contain only one chemical additive, a friction reducer (called 
polyacrylamide) which is non-toxic and non-hazardous to groundwater. Dilute 
hydrochloric acid may also be used to make it easier for the hydraulic fracturing 
fluid to enter the fractures from the production casing. 

Prior to and during exploration works, ground and surface water quality will be 
monitored. When the wells are no longer needed they will be decommissioned 
following the guidance from relevant regulatory bodies (Environment Agency, 
DECC and the Health and Safety Executive). 

By implementing these measures the Project will not result in a significant effect 
on hydrogeological features. 

5.8 Induced seismicity 

This topic assesses the potential for the Project, and in particular the hydraulic 
fracturing phase, to trigger seismic events and in particular those that could be 
noticed by human beings on the earth’s surface. This has included reviewing 
geological data, seismic data and identifying features that could be affected by 
seismic events. 

To minimise the risk of the Project causing an induced seismic event Cuadrilla 
will implement the following measures (as required by DECC): 

 Review available information on geology and structure (including faults) in 
the vicinity of the proposed stimulations; 

 Avoid hydraulically fracturing into, or close to,  pre-stressed regional faults; 
 Assess the risk of hydraulic fracturing to trigger earth tremors;  



Cuadrilla Elswick Limited Temporary shale gas exploration at Roseacre Wood, Lancashire 

Non-Technical Summary 
 

  | Issue | 16 June 2014  

\\GLOBAL.ARUP.COM\EUROPE\MIDLANDS\JOBS\230000\230382-00\04 INTERNAL PROJECT DATA\4-05 REPORTS\ISSUED DOCS\RW\2014-06-06 ES PLANNING DOC 

FINALISATION\04 RW FINALISED\RW_ES_VOL3_NON-TECH SUMMARY_ISSUE.DOCX 

Page 30 

 

 When undertaking hydraulic fracturing reduce volumes of hydraulic fracturing 
fluids used and allow the fluid to flowback between hydraulic fracturing 
stages;  

 Carry out small scale hydraulic fracturing prior to the main hydraulic 
fracturing activities; 

 Monitor background induced and natural seismicity before, during and after 
the hydraulic fracturing; and  

 Implement the Traffic Light System (see Figure 13).  

 
Figure 13 Illustration of the Traffic Light System (from the Department of Energy and Climate 

Change)
12

. 

All of the above are mitigation measures that have been embedded into the design 

and approach to the Project and by implementing them Project will not result in a 

significant effect.   

5.9 Land use 

This topic is concerned with the temporary effect of the Project on the land and its 
use as part of a farming operation. The quality of the agricultural land that will be 
used to construct the well pad and access track has been assessed. The assessment 
is only concerned with the potential impacts from surface works. The installation 
of the array stations and the pipeline connections to the gas grid do not require 
detailed assessment because they will only result in short term and temporary 
impacts of negligible magnitude on farming operations or soil quality. The effect 
of the junction works associated with the use of DHFCS Inksip for HGV traffic on 
agricultural land use will be negligible because the area of land required for the 
construction works is minimal. 

The majority of the land that will be occupied by the well pad and access track has 
been assessed as moderate quality. However due to clay content in the soil there is 
the potential for an adverse significant effect on soil resources from compaction 
during the construction of the access track and well pad. Effect on farming 
operations are assessed as not significant.  

The significant effect will be mitigated by implementing best practice measures 
for the excavation and handling of soils during construction. With this mitigation 
in place the residual effects are not significant. 

                                                 
12

 Department for Energy and Climate Change. <URL: 

https://www.gov.uk/government/publications/traffic-light-monitoring-system-shale-gas-and-

fracking> [site accessed 25/09/2013]. 

https://www.gov.uk/government/publications/traffic-light-monitoring-system-shale-gas-and-fracking
https://www.gov.uk/government/publications/traffic-light-monitoring-system-shale-gas-and-fracking
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5.10 Landscape and visual impact 

This topic is concerned with the temporary effects of the Project on the views 
people may have from their homes, public footpaths, roads and other publicly 
accessible locations. It is also concerned with how the Project impacts on the 
character of the surrounding landscape and any particularly important landscape 
features.  

All of the visual and landscape effects will be temporary. However, drilling, 
hydraulic fracturing and flow testing all involve the use of tall machinery and 
equipment. Of these activities it is the drilling stage that uses the tallest equipment 
(a drilling rig between 30 and up to a maximum of 53m tall) and will be operated 
24 hours per day, seven days a week. This is in order to maintain the stability of 
the borehole and to avoid the drill bit and equipment becoming obstructed in the 
hole. 

The scale of the Project and the temporary nature of the exploration works means 
that the effect on landscape features and landscape character will be not 
significant. However, due to the visually intrusive nature of some of the 
equipment that will be used during the first 2 to 3 years of the Project a 
significant effect on visual amenity is predicted. 

The following measures are proposed: 

 Planting to fill gaps in existing hedgerows where these gaps increase the 
visibility of the Site; 

 Some planting of trees and shrubs around the periphery of the well pad to 
break up views of the Site; and   

 Design of the temporary lighting to comply with the lighting guidance for 
rural areas such as this. 

Although these measures will help to reduce the magnitude of the predicted 
impacts the overall effects of the Projects remain significant. 

5.11 Lighting 

This topic is concerned with the effects from temporary lighting used during the 
Project, particularly any lighting used during the hours of darkness. The Site is in 
a rural location away from built up areas (such as Blackpool and Preston) where 
there is little in the way of existing night time lighting. 

The Project will involve 24 hour operations during drilling, hydraulic fracturing 
and initial flow testing (however the actually activity of hydraulic fracturing will 
only occur for approximately 3 hours per day). Lighting of working areas will also 
be necessary during winter when standard working hours overlap with the hours 
of darkness. Low level lighting will also be required so that the Site operatives 
and security staff can carry out their monitoring activities. 

The potential lighting effects can be split into the following: 

 Skyglow; 

 Level of lighting into windows; 

 The intensity of the lighting source; and  
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 Building luminance (the light reflected off buildings and structures due to 
lighting, e.g. the side of the drilling rig). 

Due to the combination of relatively few sources of night time lighting at the Site 
use of lighting during the Project is predicted to have a significant effect for all 
Project activities without mitigation except for installation of the surface and 
buried arrays, construction, decommissioning and restoration.  

Due to the location of the Site (rural area) and the requirement for lighting at night 
time it is not possible to completely mitigate skyglow or building luminance to 
avoid a significant effect. However, by implementing the measures listed below it 
will be possible to reduce the magnitude of the above impacts as well as avoiding 
lighting into windows and using lower intensity lighting sources:  

 Following lighting industry best practice for the arrangement of lighting on 
Site,  

 Using covers to prevent light spilling outside of the areas requiring 
illumination; and  

 Using low powered lighting to illuminate other areas of the Site that require 
lighting. 

Some examples are illustrated below. By implementing these measures the 
potential effects of lighting being directed towards windows of properties and the 
intensity of lighting used are not significant.  These measures also help to reduce 
the magnitude of the skyglow and building luminance effects although the 
temporary residual effect remains significant. 
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Description Example of Non-Compliance Example of Good Practice 

Lights with no 
upward light spill 
(i.e. horizontal ‘flat 
glass’ lens, 
compact light 
source for better 
light control)  

 

 

 

 

Lights correctly 
specified and 
installed to 
efficiently place 
the light on the task 
area and not 
beyond 

 

 

 

 

Area lighting with 
horizontally 
mounted 
asymmetric lights 

 

 

 

 

 

 

Illustration of a 
drilling rig with 
lighting of the 
working areas.  

 

5.12 Noise 

This topic is concerned with the noise created by the Project particularly from the 
operation of plant and machinery within the Site and the movement of vehicles. 
To assess the potential effect of the Project night time noise data has been 
collected at locations around Site and then the predicted noise levels from the 
different Project activities were calculated. This was then compared to noise data 
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collected for the assessment. The assessment concluded that the Project will not 
result in a significant effect from noise.  

The only exception is during hydraulic fracturing were the pumps to be operating 
outside of normal daytime working hours, in which case significant effect is 
predicted. 

To avoid these effects a commitment to undertake fracturing pumping operations 
during day time hours (0700 – 1900hr Monday to Friday and 0700-1300 on 
Saturdays) has been made. Cuadrilla will undertake noise monitoring to manage 
operations on Site so that noise limits are not exceeded. With these measures in 
place the residual effects from the Project are not significant. 

5.13 Resources and waste 

This topic is concerned with the quantity of waste generated by the different 
stages of the Project, how they are disposed and the availability of suitable waste 
treatment facilities for the different types of wastes that the Project will produce.  

The waste generated by the personnel on Site, in the form of general waste from 
canteen and office areas will not result in a significant effect. This also applies 
to inert and non-hazardous waste.  

Likewise, the quantity of waste generated by the Project (construction, drilling, 
hydraulic fracturing, initial and extended flow testing and decommissioning) will 
not result in a significant effect. This is because there is sufficient capacity to 
treat the waste generated by the Project. 

However, although there is sufficient capacity to treat flowback fluid it is still 
anticipated to result in a significant effect because at peak times it will utilise a 
major proportion of the available treatment capacity within 100 miles of the Site. 

Measures to mitigate this effect are being developed and these include: 

 Use of additional treatment capacity at facilities within northern England;  
 Investment in on-site treatment to recycle flowback fluid for use in hydraulic 

fracturing and to reduce the quantity of waste generated; and 
 Regulating the quantity of flowback fluid generated at the Site to not exceed 

the available waste treatment capacity. 

5.14 Transport 

In the transport assessment the following potential effects from transport and 
traffic have been assessed: 

 Driver delay; 
 Pedestrian delay; 
 Pedestrian amenity; 
 Severance (the physical/perceived separation caused by highways/traffic); 
 Accidents and safety; and 
 Dust and dirt. 

To inform the assessment existing data (e.g. accident records) have been reviewed 
and data collected (traffic surveys). Using data provided by Cuadrilla about the 
likely numbers of vehicle movements (including both heavy goods vehicles and 
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light vehicles including cars and vans) the impact of the Project on the topic areas 
listed in the bullet points above has been undertaken. Section 3.5.3 of this NTS 
contains details on the proposed access routes.  

By using standard criteria to assess the vehicle movement created by 
developments the transport impacts form the Project have been assessed and will 
not result in a significant effect. 

To reduce the impact of the Project on transport the following potential traffic 
management plan measures can be implemented, subject to consultation with 
LCC Highways: 

 Use of specific access routes to and from the M55; 
 Use of site management and housekeeping to minimise impacts on road users 

near to the Site and manage nuisance issues such as mud on the road; 
 Providing drivers that travel to and from the Site with training about how they 

and when they should access the site; 
 Monitoring the routes used including highway condition surveys; 
 Preparing and implementing a traffic management plan (TMP); and 
 Subject to restrictions imposed by the landowner and/or site operator the using 

the DHFCS Inskip Route for HGV traffic for the majority of the construction 
period and for the drilling, hydraulic fracturing and initial flow testing stages 
of the development

13
.   

All of the above effects have been assessed as being not significant. 

5.15 Water resources 

This topic is concerned with the quantity of water that the Project will use and the 
physical effect of the well pad and drainage on the surrounding area including the 
risk from flooding. 

One factor in selecting a location for this exploration well pad was to avoid any of 
the areas identified by the Environment Agency as being at risk from flooding. 
The well pad and drainage system has also been designed to retain any fluid or 
water that is spilt within the Site and therefore helps to manage any risks to water 
quality in the area. 

To avoid impacts on the availability of natural water resources in the vicinity of 
the Site all of the required water will be taken from the mains water network. The 
rate that the Site can take water from the mains will be controlled by United 
Utilities (the local water supplier) so that existing users (such as local residents) 
do not experience any problems with their water supplies. United Utilities have 
confirmed that they are able to supply the Site with the quantity of mains water 
required without having an adverse impact on other users. 

Foul and waste water will be removed from the Site by tanker for disposal at an 
appropriate licensed waste water treatment works. 

By implementing these measures the Project will not result in a significant 
effect.  

                                                 
13

For the avoidance of doubt, the conclusion of the assessment is that the Wharles route is 

acceptable in highways terms and is preferred over the alternative routes, whether or not it is 

possible to use the DHFCS Inskip route. 
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5.16 Cumulative effects 

The potentially cumulative effects from this Project combined with similar shale 
gas exploration works at Preston New Road have been assessed. Due to the 
distance between the two sites there is limited scope for any cumulative effects. 

The potential effects of the Project combined with other developments within 
10km of the Site have also been assessed. This has been assessed for all of the 
technical chapters and has concluded that the Project will not result in a greater 
number of significant effects when combined with those from other developments 
(either planned or in development) in the vicinity.  

6 Conclusions 

The only aspects of the Project that cannot be mitigated are the visual effects from 
the tall equipment that must be used during exploration, the contribution towards 
skyglow and reflected light from exploration equipment, and the capacity to treat 
flowback fluid waste.  

Although these effects are significant they are only temporary, with the visual and 
lighting effects only lasting for the first two to three years of the Project. 
Furthermore, although the quantity of flowback fluid generated by the Project is 
assessed as being a significant waste effect, at no point is it predicted that the 
quantity produced will exceed the capacity of the waste treatment facilities 
concerned. This is because Cuadrilla has sufficient measures to manage the 
quantity of flowback fluid being generated to avoid the treatment capacity being 
exceeded. 

Other than the above, with the implementation of the relevant mitigation measures 
the Project can be undertaken without having any residual significant effects. 
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