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1. DEFINITIONS
Abbreviations
Provided below is a list of abbreviations for words or phrases used within this Environmental
Statement:
ALC:

Agricultural Land Classification

AONB:

Area of Outstanding Natural Beauty

AQO:

Air Quality Objective

BEIS:

Department for Business, Energy, Industrial Strategy

Bgl:

Below ground level

BGS:

British Geological Survey

BOP:

Blow-Out Preventer

COMAH:

Control of Major Accidents Hazards

DCLG:

Department for Communities and Local Government

DECC:

Department of Energy and Climate Change

EA:

Environment Agency

EC:

European Commission

EIA:

Environmental Impact Assessment

ERA:

Environmental Risk Assessment

ft:

Foot (equivalent to 0.3048m)

Geogrid:

Geosynthetic material used to enhance ground stabilisation

HDPE:

High Density Polyethylene

HGV:

Heavy Goods Vehicle

hrs:

Hours

ICOMOS:

International Council on Monuments and Sites

ICRP:

International Commission on Radiological Protection helps to
prevent effects associated with exposure to ionising radiation,
and to protect the environment.

IEEM:

Institute of Ecology and Environmental Management

ISO:

International Organisation for Standardisation

km:

Kilometre (equivalent to 0.6214 miles)

LCC:

Lancashire County Council

LGV:

Light Goods Vehicle
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m:

Metre

MD:

Measured depth within the wellbore

MHCLG:

Ministry for Housing, Communities and Local Government

MPA:

Mineral Planning Authority

NPPF:

National Planning Policy Framework

OGA:

Oil and Gas Authority

PEDL:

Petroleum Exploration and Development Licence

PON:

Petroleum Operations Notice

PPG:

Planning Practice Guidance

Ramsar:

International Treaty for the Conservation and Sustainable Utilisation
of Wetlands

SAC:

Special Area of Conservation

SINC:

Site of Importance for Nature Conservation

SPA:

Special Protection Areas

SPZ:

Source Protection Zone

SSSI:

Site of Special Scientific Interest

TMP:

Traffic Management Plan

TVDGL:

True Vertical Depth Ground Level

UKOOG:

United Kingdom Onshore Oil & Gas (Industry Body)

UK:

United Kingdom

VOC:

Volatile Organic Compounds

WMS:

Written Ministerial Statement

“:

Inch
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Glossary
Provided below is a list of terms and/or phrases used within this Environmental Statement, together
with their respective definition.
Term/Phrase

Definition

Above Ordnance
Datum

Ordnance Datum is the vertical datum used by Ordnance Survey as
the basis for deriving altitudes on maps. Topography may be
described using the level in comparison or ‘above’ ordnance datum.

Access Track

Where referenced in the Environmental Statement, Access Track
means the proposed access track, connecting the Wellsite with
Broad Lane/Sutton’s Lane (the Public Highway). Together, the
Access Track and Wellsite form the Application Site.

Agricultural Land
Classification (ALC)

The ALC provides a method for assessing the quality of farmland to
enable informed choices to be made about its future use within the
planning system. It helps underpin the principles of sustainable
development.

Air Quality
Management Area
(AQMA)

A defined area by virtue of Section 82(3) of the Environment Act
1995, where it appears that the air quality objectives prescribed
under the UK Air Quality Strategy will not be achieved. In these
areas, a Local Authority must designate Air Quality Management
Areas, within which an Action Plan can be proposed to secure
improvements in air quality so that prescribed air quality objectives
can be achieved.

Air Quality Sensitive
Receptors

People, property or designated sites for nature conservation that
may be at risk from exposure to air pollutants that could potentially
arise as a result of the Proposed Development.

Air Quality Standards
(AQS)

Air Quality Standards provide criteria against which UK levels of air
pollutants can be compared and assessed.

Amplitude (Sound)

The second important characteristic of sound is amplitude or level.
Two units are used to express level, a) Sound Power Level –LW and
b) Sound Pressure Level – LP. Sound power level is an inherent
property of a source whilst sound pressure level is dependent on
surroundings/distance/directivity, etc. The sound level measured on
a meter is the sound pressure level, LP.

Annual Mean
Concentration

The average (mean) of the hourly pollutant concentrations
measured or predicted for a one-year period.

Applicant

Aurora Energy Resources Limited

Application Site

Where referenced in the Environmental Statement, Application Site
means both the Access Track and the Wellsite and is the area of
land within which the Proposed Development will take place.

Assessment Team

Those undertaking the Assessment

Baseline

Environmental conditions at specific periods of time, present on, or
near a site, against which future changes may be measured or
predicted.

Biodiversity

Abbreviated form of ‘biological diversity’ referring to variability
among living organisms from all sources including, terrestrial,
marine and other aquatic ecosystems and the ecological complexes
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of which they are part.

Cement Bond Log

Documents and evaluation of the integrity of cement work
performed on an oil or gas well. During the drilling and completing
of a well, cement is injected through the wellbore and rises up the
annulus between the steel casing and the formation. A sonic tool is
typically run on wireline that detects the bond of the cement to the
casing and formation via a principle based on resonance. Casing
that is not bound has a higher resonant vibration than that which is
bound, causing the imparted energy from the sonic signal to be
transferred to the formation. In this sense, the amplitude of the
waveform received is the basic measurement that is evaluated.

Consequence

A result of an event or action that has occurred

Cultural Heritage

The legacy of physical artefacts and intangible attributes of a group
or society inherited from past generations, maintained in the
present and bestowed for the benefit of future generation s.
Cultural heritage includes both physical culture (such as buildings,
monuments, landscapes, books, works of art and artefacts) as well
as intangible culture (such as folklore, traditions, language and
knowledge).

Cumulative Effects

The summation of effects that result from changes caused by a
development in conjunction with other past, present or reasonably
foreseeable actions.

Cumulative Impact

Impacts that result from incremental changes caused by other past,
present or reasonably foreseeable actions together with the
project.’

Designated Heritage
Asset

A World Heritage Site, Scheduled Monument, Listed Building,
Protected Wreck Site, Registered Park and Garden, Registered
Battlefield or Conservation Area designated as such under the
relevant legislation.

Dispersion Modelling

Uses mathematical formulations to characterise the atmospheric
processes that disperse a pollutant emitted by a source. Based on
emissions and meteorological inputs. Can be used to predict
concentrations at selected downwind receptor locations and can be
used to determine compliance with Air Quality Standards.

Ecological Assessment

The monitoring of ecological resources, to discover the current and
changing conditions.

Ecological Receptors

Ecological receptors include any living organisms other than
humans, the habitat which supports such organisms, or natural
resources which could be adversely affected by environmental
contaminations resulting by a release at or migration from a site.

Ecology

The study of the relationships between human groups and their
physical environment.

Embedded Mitigation

Mitigation which has been incorporated into the design of a
development.

Environmental Impact
Assessment (EIA)

A systematic means of assessing a development project’s likely
significant environmental effects.

Environmental
Statement (ES)

Statutory report summarising the findings of an environmental
impact assessment.
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Exceedance

A period of time where the concentrations of a pollutant is greater
than, or equal to, the appropriate air quality standard.

Flood Risk Assessment
(FRA)

A desk-based study which considers the contributing factors and
predicts / quantifies the risk of flooding and also identifies a water
level in the event of flooding.

Flora

Plant life.

Flowback Fluid

Fluids flowing back from a well following stimulation.
Frequency (or pitch) of sound measured in units of Hertz.

Frequency (Sound)

Hertz (Hz) = I cycle/second. The range of frequencies audible to the
human ear is around 20 Hz to 18000 Hz (or 18kHz). The capability
of a person to hear higher frequencies will reduce with age. The
ear is more sensitive to medium frequency than high or low
frequencies.

Fugitive Emissions

Emissions of gases or vapours from pressurized equipment due to
leaks and other unintended or irregular releases of gases, mostly
from industrial activities.

Geotextile

Permeable fabrics which, when used in association with soil, have
the ability to separate, filter, reinforce, protect, or drain.

Greenhouse Gases
Assessment

A systematic means of assessing a developments likely Greenhouse
Gases effects.

Groundwater

All water which is below the surface of the ground in the saturation
zone and in direct contact with the ground or subsoil.

Habitat

The environment in which populations or individual species live or
grow.

Historic Environment

All aspects of the environment resulting from the interaction
between people and places through time including all surviving
physical remains of past human activity, whether visible, buried or
submerged, and landscaped and planted or managed flora. Those
elements of the historic environment that hold significance are
called heritage assets.

Historic Environment
Record (HER)

The repository for all archaeological and historical information
relating to a county or district.

LA 10

The sound level (in dBA) exceeded for 10% of the time. This level
gives an indication of the sound level during the noisier periods of
time in any given sample. It has been used over many years to
measure and assess road traffic noise.

LA 90

The sound level (in dBA) exceeded for 90% of the time. This level
gives an indication of the sound level during the quieter periods of
time in any given sample. It is used to describe the “background
sound level” of an area.

LA eq

The equivalent continuous sound level in dBA. This unit may be
described at the “notional steady noise level that would provide,
over a period, the same energy as the intermittent noise”. In other
words, the energy average level. This unit is now used to measure a
wide variety of noise of an industrial or commercial nature, as well
as aircraft and trains.
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LA max

The maximum level of sound measured in any given period. This
unit is used to measure and assess transient noises, i.e. gun shots,
bird scarer, individual vehicles etc.

Landscape and Visual
Assessments

Assessment presenting the baseline conditions for all landscape
character areas and visual assessment viewpoints

Landscape Character

The distinct and recognisable pattern of elements that occurs
consistently in a particular type of landscape, and how this is
perceived by people. It reflects particular combinations of geology,
landform, soils, vegetation, land use and human settlement. It
creates the particular sense of place of different areas of the
landscape.

Microseismic
Monitoring System
(Traffic Light
Monitoring System)

A system placing strict controls to ensure that Operators manage
the risk of induced seismicity during hydraulic fracturing
operations. Regulated by the Oil & Gas Authority.

National Grid
Reference

The National Grid provides a unique reference system, which can be
applied to all Ordnance Survey maps of Great Britain, at all scales.

National Planning
Policy Framework

The National Planning Policy Framework sets out government's
planning policies for England and how these are expected to be
applied.

National Policy
Statement for Energy

Sets out the Government’s policy for delivery of major energy
infrastructure.

Noise Assessment

A systematic means of assessing a development project’s likely
significant noise effects.

Paris Agreement

The outcome of the Conference of Parties twenty -first meeting in
Paris (COP21 Paris) December 2015

Petroleum

Oil and natural gas existing in its natural condition in strata.
Petroleum in the UK was nationalised through the Petroleum
(Production) Act 1934.

Petroleum
(Production)
(Landward Areas)
Regulations 1995

The Petroleum (Production) (Landward Areas) Regula tions 1995
introduced a single landward licence - the Petroleum Exploration
and Development Licence (PEDL) - to replace the previous three
licence system. The PEDL is broadly similar to a seaward production
licence in granting exclusive rights to explore for and produce
petroleum in one or more specified blocks.

Planning Practice
Guidance (PPG)

Published in March 2014 by the Department of Communities and
Local Government, PPG is an online resource established to give
simplicity and clarity to the planning system and bring about better
community involvement.

Produced Water

Naturally occurring water (brine) within the Petroleum-bearing
formation, which comes to surface during petroleum production.

Public Right of Way
(PROW)

A right of passage by the public over the surface of the land without
impediment. Public Rights of Way include public footpaths,
bridleways and byways open to all traffic and Restricted Byways.

Ramsar

A Ramsar Site is a wetland of international importance.

Residual Effects

Those effects of a development that cannot be mitigated following
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implementation of mitigation proposals.
Run-off

Precipitation (rain, snow, hail, etc.) snowmelt or irrigation water
that appears in uncontrolled surface streams, rivers, drains or
sewers.

Scoping

An exercise undertaken to determine the topics to be addressed
within the Environmental Statement.

Scoping Request

Where the applicant can request a scoping opinion from the
decision-making body to identify the type and extent of information
required for inclusion within the Environmental Statement.

Seismic Event

Seismic events are the sudden release of energy in the Earth’s
lithosphere, resulting in seismic waves. In some cases, the energy
release can be intense enough that it is felt at the surface in the
form of an earthquake, while in other seismic events, the energy
release can only be identified with specialized equipment.

Site of Special
Scientific Interest
(SSSI)

A site statutorily notified under the Wildlife and Countryside Act
1981 (as amended) as being of special nature conservation or
geological interest. SSSIs include wildlife habitats, geological
features and landforms.

Site Restoration

Restoring the development back to its pre-development condition.

Stakeholders

Groups, organisations or individuals who have an interest in or
could be affected by a project.

Statement of
Community
Involvement

Established as part of the Planning and Compulsory Purchase Act
2004 in United Kingdom law, the statements of community
involvement are produced by local authorities to explain to the
public how they will be involved in the preparation of local
development documents. Also now produced by developers to set
public engagement that has been and will be undertaken.

Statutory
Designations

Statutory Designations apply to areas of land or water and serve to
identify local or regional areas of value to the natural heritage and
to assist better planning and management of the countryside.

Study Area

The study area varies for each environmental topic. The extent of
the study area is defined at the start of each topic chapter.

Trackout

The transport of dust and dirt from the construction/demolition site
onto public road network, where it may be deposited and then resuspended by vehicles using the network. This arises when heavy
duty vehicles (HDV’s) leave the construction/demolition site with
dusty materials, which may then spill onto the road, and/or when
HDV’s transfer dust and dirt onto the road having travelled over
muddy ground on site.

Vehicle Movement

A single vehicle movement to or from the wellsite. For example, a
single vehicle entering and then leaving the wellsite is classed as
two (2) vehicle movements

Visual Effect

Change in the appearance of the landscape from available
viewpoints as a result of development.

Visualisation

A computer simulation, photomontage or other technique to
illustrate the appearance of a proposed development.
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Wellsite

Where referenced in the Environmental Statement, Wellsite means
the area within the Application Site where the two (2) exploratory
boreholes will be drilled from and where the equipment associated
with the drilling, testing and hydraulic fracturing of such
exploratory boreholes will be located. Together, the Wellsite and
Access Track form the Application Site.

Wildlife and
Countryside Act 1981

The Wildlife and Countryside Act 1981 consolidates and amends
existing national legislation to implement the Convention on the
Conservation of European Wildlife and Natural Habitats (Bern
Convention) and Directive 2009/147/EC of the European Parliament
and of the Council of 30 November 2009 on the conservation of wild
birds.
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2. SUMMARY
The Applicant
Aurora Energy Resources Limited (the Applicant) is a private UK company engaged in the exploration for oil and
gas in North West England. It is the operator of Petroleum Exploration and Development Licences (PEDLs) 164,
261,262 and 267.
The Applicant is currently evaluating the hydrocarbon potential within PEDL 164, with specific emphasis on the
Bowland Shale/Hodder Mudstone sequence. Having acquired a new 3D geophysical survey across an area of
interest within PEDL 164, in 2016, the Applicant is now proposing to drill and test two (2) exploratory boreholes
from a site located at Sutton’s Lane, Great Altcar, Lancashire. Hereafter referred to as the application site.

The Proposal
The Applicant is proposing to construct a wellsite and access track (“the application site”), of approximately 1.72
hectares in area, within which it will drill and core a vertical borehole, followed by the drilling of a second
borehole, with a horizontal section approximately 1,500m in length. Both boreholes will then undergo hydraulic
fracture stimulation. Each borehole will then be separately flow tested and, subject to the results obtained, the
horizontal borehole may then undergo an extended well test (up to 90 days). In the event that the exploratory
works are unsuccessful, both boreholes will be decommissioned and the site restored. If successful, any future
planned works would be subject to a separate planning application. For clarity, stimulation of the boreholes will
involve high volume hydraulic fracture stimulation, as defined by Section 4B(1) of the Petroleum Act 1998.
The development will consist of the following eight (8) phases:


Phase 1 – Access Track and Wellsite Construction: Construction of a new access track, followed by the
construction of a level hardstanding and drilling cellar, with underlying impermeable membrane and
surface water containment system.



Phase 2 – Drilling and Coring of a Vertical Borehole (Borehole #1): Mobilise surface conductor rig. Drill
and set conductor casing for each borehole, to a depth of approximately 40mTVDGL, followed by
demobilisation. Mobilisation of a drilling rig (mast height up to 60m) and ancillary equipment, the drilling
and coring of a single vertical borehole to a depth of approximately 3,000mTVDGL.



Phase 3 – Drilling of a Horizontal Borehole (Borehole #2): Following evaluation of the geological data
acquired during the Phase 2 works, a second borehole will be drilled on the application site. The second
borehole will be drilled down to the target zone and then drilled horizontally within this zone for up to
1,500m followed by demobilisation of the drilling rig and ancillary equipment.



Phase 4 – Hydraulic Fracture Stimulation of the Vertical and Horizontal Boreholes: Mobilisation of a
coil tubing unit and/or workover rig, hydraulic fracture stimulation equipment and well test equipment.
Hydraulic fracture stimulation of each borehole will be undertaken in turn. A final hydraulic fracture plan
for each borehole will be submitted, in advance of the operation, to the Oil & Gas Authority (OGA) for
approval. Demobilisation of the hydraulic fracture stimulation equipment.



Phase 5 - Initial Flow Testing: A number of separate zones within the hydraulically fractured interval in
the vertical borehole will be flow tested to ascertain if stabilised flow of hydrocarbons can be established
from the various units within the Bowland Shale/Hodder Mudstone sequence. Each tested zone may
comprise more than one fracture stage. Once initial flow testing of the vertical borehole is complete,
initial flow testing of the horizontal borehole will be undertaken. Phase 5 is expected to take up to sixty
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(60) days. Produced gas is to be incinerated on site via shrouded ground flare. Any liquid hydrocarbons
produced would be separated and stored on site prior to removal by road tanker to a refinery for sale.


Phase 6 – Extended Well Test (Horizontal Borehole): The production of hydrocarbons under flow test
for a period of up to ninety (90) days. Produced gas to be incinerated on site via enclosed ground flare.
Any liquid hydrocarbons produced would be separated and stored on site prior to removal by road
tanker to a refinery for sale.



Phase 7 – Decommissioning and Borehole Abandonment: Decommissioning of all surface equipment
followed by borehole abandonment, including the mobilisation and demobilisation of a workover rig
and/or coil tubing unit and ancillary equipment.



Phase 8 – Wellsite Restoration: Wellsite restoration to pre-development condition, as agreed with the
MPA and Landowner, followed by a five (5) year aftercare scheme.

A detailed description of the purpose and nature of the development is provided in Chapter 4 of this
Environmental Statement.

The Petroleum Licensing System
Petroleum resources in the UK are vested in the Crown and the right to explore for and produce petroleum is
controlled by the OGA, under a licensing system. Onshore, companies are granted a PEDL under the Petroleum
(Production) (Landward Areas) Regulations 1995. This licence grants the licensee the exclusive right “to search
and bore for and get petroleum within the licence boundary”. The Licence within which the proposed
development is to be undertaken is PEDL 164.

The Need for Petroleum Development
In 2017, the UK obtained over 80% of its primary energy demand from fossil fuels, predominantly from oil and
gas; over 40% of which was imported1.
Previously self-sufficient for gas, the UK became a net importer in 2004, as North Sea supply declined. The UK
imports approximately half of its current gas requirement and this import dependency is estimated to rise to
over 70% by 20302.
Following exploration efforts by Cuadrilla Resources, a 2013 study by the British Geological Survey, for the
Department of Energy and Climate Change3, highlighted potentially significant gas resources contained within
Carboniferous-age shales and associated reservoirs in Northern England. It is considered that the successful
development of this new source of indigenous gas supply would have a significant beneficial economic impact
on the UK through increased tax receipts, job creation and the development of a local supply chain.
Government energy policy is set out in various documents, including the Gas Generation Strategy (DECC
December 2012) and the Annual Energy Statement published in 2014. Also of relevance is the Overarching
National Policy Statement for Energy4. The common thread throughout these documents is the need for the UK
to have a secure and reliable supply of energy and reduce dependency on imports.

1

Department for Business, Energy and Industrial Strategy’s (BEIS) Digest of United Kingdom Energy Statistics 2018
https://www.ogauthority.co.uk/media/4280/oga-projections-of-uk-upstream-oil-and-gas-production-and-expenditure-september2017-v2.pdf
2

3

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
4
Department of Energy and Climate Change, Overarching National Policy Statement for Energy (EN -1), July 2011
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In the Spring Budget Statement in March 2017, the Chancellor highlighted the importance of the UK maximising
exploitation of its remaining reserves.
The Government tabled, a Written Ministerial Statement (WMS) from Greg Clark (Department for Business,
Energy and Industrial Strategy) and James Brokenshire (Ministry of Housing, Communities and Local
Government) in Parliament in May 2018. The WMS recognises the need for gas in the country’s energy mix and
in meeting the country’s objectives as defined in the Climate Change Act. The WMS set out Government support
for maximising our domestic gas resources and the potential economic benefits that this could bring.
On 6th March 2019, the High Court allowed a judicial review which centred on paragraph 209a of the NPPF 2018
and what was found to be a flawed consultation process. Mr Justice Dove said adopting Paragraph 209a into the
NPPF was unlawful because the Government had failed to take into account all of the material submitted during
the consultation. Paragraph 209a was quashed and effectively removed from the NPPF. The parties were
allowed time to consider the implications of the judgment, with a view to reaching agreement on what steps
should be taken as a result of the conclusions. The NPPF as a whole remains lawful for planning purposes and as
such forms part of the national planning policy against which planning applications are assessed and
determined.
The Government tabled, a further WMS from James Brokenshire (Ministry of Housing, Communities and Local
Government) in Parliament in May 2019. The WMS sought to clarify the role of the NPPF following the quashing
of paragraph 209a, stating that the remainder of the NPPF policies and, in particular, Chapter 17 on ‘Facilitating
the Sustainable Use of Minerals’ remain unchanged and extant. The WMS sets out the continued Government
support for onshore hydrocarbon development (including unconventional oil and gas) and confirms that the
WMS’s of 16th September 2015 on ‘Shale Gas and Oil Policy’ and 17th May 2018 on ‘Planning and Energy Policy’
also remain unchanged and extant. Finally, the WMS clarifies that the Planning Practice Guidance is also
unaffected by the ruling. Should any further amendment to relevant sections of the NPPF or WMS occur prior
to determination of this planning application, the relevant planning policy assessment of the submission
documents will be reviewed and should any update be required, this will be submitted to LCC.
The UK has a globally recognised reputation in the regulation of oil and gas activities both onshore and offshore
stretching back many decades. Hence the development of indigenous hydrocarbon resources not only increases
security of supply but also ensures that the UK is not overly dependent on the import of oil and gas from
countries with less stringent regulatory regimes.

The EIA Project Team
This Environmental Statement has been prepared by the Applicant with the assistance of Zetland Group Limited,
a planning, safety and environmental consultancy specialising in the exploration and production of Petroleum
onshore UK. The Environmental Statement presents the results of technical studies undertaken by specialist
consultants, having been commissioned by the Applicant. The EIA Project Team is shown within Table 2.1 and is
referred to throughout this document as the Assessment Team.
Organisation
Aurora Energy Resources Limited

Zetland Group Limited
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Air Quality and Greenhouse Gases Assessment.
Archaeological Assessment.
Ecological Assessment.
Landscape and Visual Assessments.
Lighting Assessment.
Noise Assessment.
Traffic and Transport
Hydrogeology, Contamination and Flood Risk
Table 2.1: EIA Assessment Team

It should be noted that, whilst the technical studies have been commissioned by the Applicant, each of the
specialist consultancies providing support to this Environmental Statement have done so in accordance with
codes of conduct required through professional memberships and professional reputation.

Environmental Statement
The Applicant is a member of United Kingdom Onshore Oil and Gas Group (UKOOG), the industry body for
onshore oil and gas exploration and production, which has agreed that, in the event that a proposal being put
forward by a UKOOG member includes hydraulic fracturing, the proposal for which planning permission is being
sought shall automatically be supported by an Environmental Impact Assessment (EIA).
In this Environmental Statement, the Applicant draws together the findings of the detailed assessments
undertaken during its analysis of the environmental impact of the proposed construction of a wellsite, the
drilling of two boreholes, followed by hydraulic fracture stimulation, testing and subsequent restoration.
The purpose of this Environmental Statement is to provide the Mineral Planning Authority (MPA), in this case
Lancashire County Council (LCC), with a clear understanding of the environmental effects associated with the
development, to assist them in their consideration and determination of the planning application.
In undertaking an EIA of the proposed development, the Applicant, having regard to the Town and Country
Planning (Environmental Impact Assessment) Regulations 2017 (EIA Regulations 2017) and relevant guidance
documents, has undertaken the following stages:


The submission of a scoping request to LCC seeking agreement on the key environmental effects of the
proposed development and the content of the Environmental Statement;



Received a Scoping Opinion from LCC, which in turn has been used to structure the Environmental
Statement;



A review of EIA Regulations 2017 and relevant national and industry guidance;



Carried out an assessment of the baseline site conditions around the immediate locality of the site and,
where relevant, at the district and regional level;



Outlined consideration of alternative sites, and the reasons for the choice made;



An assessment of the cumulative effects of the development;



Formulated the methodology used to assess the significant environmental effects;



Provided information about the proposed development to the public and key stakeholders;



Carried out a topic-based assessment of the key impacts of the development including:
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1. Details of baseline conditions;
2. Consideration of the potential environmental effects;
3. Where effects are not considered to be significant a justification of why they have been ‘scoped
out’ of the Environmental Statement
4. For environmental effects that are considered to have the potential to be significant, collected
details of the baseline information, identified likely sensitive receptors and identified details of
any mitigation measures to reduce or eliminate the environmental impact.

The Content of the Environmental Statement
Schedule 4 of the EIA Regulations 2017 sets out the information for inclusion within an environmental
statement. Schedule 4 prescribes the following for inclusion:










A description of the development, including in particular:
(a) a description of the location of the development;
(b) a description of the physical characteristics of the whole development, including, where
relevant, requisite demolition works, and the land-use requirements during the construction
and operational phases;
(c) a description of the main characteristics of the operational phase of the development (in
particular any production process), for instance, energy demand and energy used, nature and
quantity of the materials and natural resources (including water, land, soil and biodiversity)
used;
(d) an estimate, by type and quantity, of expected residues and emissions (such as water, air,
soil and subsoil pollution, noise, vibration, light, heat, radiation and quantities and types of
waste produced during the construction and operation phases.
A description of the reasonable alternatives (for example in terms of development design, technology,
location, size and scale) studied by the developer, which are relevant to the proposed project and its
specific characteristics, and an indication of the main reasons for selecting the chosen option, including
a comparison of the environmental effects.
A description of the relevant aspects of the current state of the environment (baseline scenario) and an
outline of the likely evolution thereof without implementation of the development as far as natural
changes from the baseline scenario can be assessed with reasonable effort on the basis of the
availability of environmental information and scientific knowledge.
A description of the factors specified in regulation 4(2) likely to be significantly affected by the
development: population, human health, biodiversity (for example fauna and flora), land (for example
land take), soil (for example organic matter, erosion, compaction, sealing), water (for example
hydromorphological changes, quantity and quality), air, climate (for example greenhouse gas
emissions, impacts relevant to adaptation), material assets, cultural heritage, including architectural
and archaeological aspects, and landscape.
A description of the likely significant effects of the development on the environment resulting from,
inter alia:
(a) the construction and existence of the development, including, where relevant, demolition
works;
(b) the use of natural resources, in particular land, soil, water and biodiversity, considering as
far as possible the sustainable availability of these resources; 73
(c) the emission of pollutants, noise, vibration, light, heat and radiation, the creation of
nuisances, and the disposal and recovery of waste;
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(d) the risks to human health, cultural heritage or the environment (for example due to
accidents or disasters);
(e) the cumulation of effects with other existing and/or approved projects, taking into account
any existing environmental problems relating to areas of particular environmental importance
likely to be affected or the use of natural resources;
(f) the impact of the project on climate (for example the nature and magnitude of greenhouse
gas emissions) and the vulnerability of the project to climate change;
(g) the technologies and the substances used.
The description of the likely significant effects on the factors specified in regulation 4(2) should cover
the direct effects and any indirect, secondary, cumulative, transboundary, short-term, medium-term
and long-term, permanent and temporary, positive and negative effects of the development. This
description should take into account the environmental protection objectives established at Union or
Member State level which are relevant to the project, including in particular those established under
Council Directive 92/43/EEC(a) and Directive 2009/147/EC(b).
A description of the forecasting methods or evidence, used to identify and assess the significant effects
on the environment, including details of difficulties (for example technical deficiencies or lack of
knowledge) encountered compiling the required information and the main uncertainties involved.
A description of the measures envisaged to avoid, prevent, reduce or, if possible, offset any identified
significant adverse effects on the environment and, where appropriate, of any proposed monitoring
arrangements (for example the preparation of a post-project analysis). That description should explain
the extent, to which significant adverse effects on the environment are avoided, prevented, reduced or
offset, and should cover both the construction and operational phases.
A description of the expected significant adverse effects of the development on the environment
deriving from the vulnerability of the development to risks of major accidents and/or disasters which
are relevant to the project concerned. Relevant information available and obtained through risk
assessments pursuant to EU legislation such as Directive 2012/18/EU(c) of the European Parliament
and of the Council or Council Directive 2009/71/Euratom(d) or UK environmental assessments may be
used for this purpose provided that the requirements of this Directive are met. Where appropriate, this
description should include measures envisaged to prevent or mitigate the significant adverse effects of
such events on the environment and details of the preparedness for and proposed response to such
emergencies.
A non-technical summary of the information provided under paragraphs 1 to 8.
A reference list detailing the sources used for the descriptions and assessments included in the
environmental statement.

Non-Technical Summary
The Non-Technical Summary provides a concise and more easily understood summary of the findings of this
Environmental Statement and the basis for these findings. The Non-Technical Summary is provided as a
standalone document.

Environmental Statement
This Environmental Statement comprises the main statement and Technical Appendices.
This Environmental Statement outlines its purpose, statutory context and explains the need for the
development, including the consideration of alternatives. This Environmental Statement reports in detail the
significant environmental effects for each identified topic and puts forward detailed mitigation where required.
The Environmental Statement comprises twenty (20) Chapters, as set out in Table 2.2 and is supported by
Technical Appendices prepared by specialist consultants.
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Non-Technical Summary

1
2
3
4
5
6
7
8
9
10

11
12
13
14
15
16
17
18
19
20
Technical
Appendices
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Title

Description
Provides a summary of the proposed development and
associated environmental impacts avoiding the use of
technical terminology.
Definitions
Abbreviations and Glossary to explain the terms used
within this Environmental Statement
Summary
Summary of the Environmental Statement
Site Location and
Details of the location of the application site and summary
Geological Summary
of prior oil & gas activity in the area
The Development
Detailed description of the eight (8) phases of the proposed
development.
Alternative Sites
An outline of the main alternatives considered
Environmental Impact Description of the approach to Environmental Impact
Assessment
Assessment taken by the Applicant
Cumulative Impacts
Report on the cumulative impacts relevant to the
development
Interactive Impacts
Report on the interactive impacts relevant to the
development
Air Quality
Report on the environmental impacts associated with air
quality relevant to the development
Cultural Heritage
Report on the environmental impacts associated with
cultural heritage including archaeology relevant to the
development
Ecology
Report on the environmental impacts associated with
ecology relevant to the development
Greenhouse Gases
Report on the environmental impacts associated with
greenhouse gases relevant to the development
Landscape Character
Report on the environmental impacts associated with
landscape character relevant to the development
Lighting
Report on the impacts of lighting associated with the
development
Noise
Report on the environmental impacts associated with noise
relevant to the development
Public Health
Report on the environmental impacts associated with
public health relevant to the development
Seismicity
Report on the environmental impacts associated with
seismicity relevant to the development
Traffic and Transport
Report on the environmental impacts associated with
traffic and transport relevant to the development
Waste
Report on the environmental impacts associated with
waste relevant to the development
Water Resources and
Report on the environmental impacts associated with
Flood Risk
water resources and flood risk relevant to the development
Various Titles
Technical reports prepared to inform the Environmental
Statement
Table 2.2: Components of the Environmental Statement
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Each assessment chapter within this Environmental Statement is structured around the following headings:













Introduction;
Planning Policy Content – details of the relevant legislation, policy and guidance;
Consultations – details of consultations and summary of responses received;
Assessment Methodology – provides an explanation of the assessment methodology used for each
topic;
Baseline Conditions – details of the existing baseline for each topic;
Limitations – details of any limitation or difficulties encountered during the assessment;
Impact Assessment – the assessment of the impacts for each topic during all five operational phases of
the development;
Likely Significant Effects – includes the assessment of cumulative and interactive effects
Mitigation – details where applicable, of the identification of mitigation measures proposed where
potentially significant impacts have been identified;
Residual Effects – details of the environmental impact following mitigation;
Summary- a summary of the findings of each topic assessment, including where applicable a summary
table of the significance of Impact; and
References – a list of references used to inform each topic.

Other Applicable Documentation
Documents produced alongside this Environmental Statement are:



Planning Application Statement, site location and site layout plans; and
Statement of Community Involvement.

Availability of the Environmental Statement
The Environmental Statement is available for viewing, both on the Lancashire County Council website
https://www.lancashire.gov.uk/council/planning/ or during normal office hours at:
Lancashire County Council
County Hall
Fishergate
Preston
Lancashire
PR1 8XJ
Tel: 0300 1236701
In accordance with Section 24 (Part 5) of the EIA Regulations (2017), additional copies of the Environmental
Statement and Technical Appendices can be purchased at a cost of £100 and £125 respectively. The NonTechnical Summary can be obtained for £15. Copies of all three documents can be obtained on a memory stick
for a cost of £15. All documents are available on application in writing to the following address:
Aurora Energy Resources Limited
Cirrus Building
6 International Avenue
ABZ Business Park
Aberdeen
AB21 0BH
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or by email to info@altcarmoss.co.uk
Copies of all submission documents will be available for download from the project website:
www.aurora-energy-resources.com/altcar-moss.html
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3. SITE LOCATION AND GEOLOGICAL SUMMARY
Site Location
The application site comprises worked farmland, immediately to the northwest of Sutton’s Lane, Great Altcar.
The application site is located within Great Altcar Parish, in the district of West Lancashire. Figure 3.1 shows
both the location of surface works (red solid line) and the area in which the proposed subsurface works will be
confined (red dotted line). Site location plans (Ref: ZG-AER-ALT-PA-01 and ZG-AER-ALT-PA-02) are provided
within the Planning Statement at Appendix 1.
Access to the application site is via the A565, turning east onto the B5195 Altcar Road, which turns into Lord
Sefton Way. A brick built unrestricted bridge traverses Downholland Brook. When entering the village of Great
Altcar (indicated by road sign and 40mph limit sign), the road bends to the north. Immediately prior to the road
bending to the east, continue north on Sutton’s Lane, which is public highway. The application site is located
950m along Sutton’s Lane.
The land upon which the application site is to be constructed lies within Flood Zone 3 and benefits from local
flood defences. It is not within a groundwater Source Protection Zone (SPZ), the closest SPZ (Zone 3 total
catchment area) being some 1.5km to the east.
Downholland Moss Site of Special Scientific Interest (SSSI) is located approximately 100m north of the
application site. The SSSI designation reflects the geological importance of the site for establishing relative sea
level changes in northwest England during the period from about 8,000 to 4,000 years before present (BP).

Figure 3.1 Site Location
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Geological Summary
The following section describes the shallow and solid geology underlying the application site and the relevant
hydrocarbon exploration history of the area. More detail on the hydrogeological aspects of the various
geological units is given in Appendix I.
Exploration History
West Lancashire has a petroleum exploration history dating back over 80 years, to the award of the first onshore
exploration licence in the area to D’Arcy Exploration Company, a subsidiary of what was is now BP. The first
shallow well on the site of the Formby oil seeps was spudded on 2nd March 1939 with the Formby field being
discovered later the same year with the second well drilled. The main productive zone at Formby was of Triassic
age at a depth of ~40m although minor production was obtained from Holocene-age sands at a depth of only
12m.
The Formby shallow field was in production from 1939 to 1965, at which point the field was abandoned and the
site restored to agricultural use. More than 80 wells (exploration, appraisal and production) were drilled in the
wider area during this period.
Five deeper exploration wells were drilled in the 1940s and early 1950s targeting reservoirs within the
Carboniferous-age section, which was recognised as containing the source rocks for the Formby oil. Whilst four
of these wells (Formby-1, -3, -4 and -5) reached the Carboniferous, only two (Formby-1 and Formby-4)
penetrated rocks of the Bowland/Hodder Unit which form the target for the two (2) boreholes considered within
this Environmental Statement.
The first offshore exploration licences in the East Irish Sea were awarded in 1965 and the giant South
Morecombe gas field was discovered in 1974. Further gas discoveries followed and the first offshore oil (at
Lennox) was not discovered until 1992. The principal reservoirs in the East Irish Sea are of Triassic age, as at
Formby, although the source rocks for the hydrocarbons are of Carboniferous age.
A further phase on onshore exploration in the 1980s and 1990s saw a number of wells drilled to the north and
south of the application site targeting the Permian and Carboniferous section with one commercial discovery at
Elswick. Several of these wells penetrated thick sections of Carboniferous-age shales interbedded with
sandstones and limestones. Extensive gas indications were seen in this section but no commercially exploitable
reservoirs were encountered.
A re-evaluation of these wells by Cuadrilla Resources by analogy to early shale gas projects in the US, led to the
recognition of the potential for a significant gas resource within Carboniferous shales and associated
interbedded limestones and sandstones of the Bowland/Hodder Unit. The Cuadrilla Resources-led group have
now drilled five (5) wells to confirm the viability of this new play within licence PEDL 165 and EXL 269. The
proposed wells at the application site will target the extension of the Bowland/Hodder play in PEDL 164.
The most southerly of the Cuadrilla Resources wells, Becconsall-1z, penetrated over 1000m of gas-bearing
shales, limestones and sandstones within the Bowland/Hodder Unit, reaching a total depth interpreted to the
close to the base of the unit. This well lies 17.3km NNE of the application site. The nearby Formby-1 well (950m
NW) drilled in the 1940s penetrated ~165m of this section and reached a total depth within the Lower Bowland
Shale with much of the deeper shale section not penetrated. The Formby -1 well encountered gas within the
Bowland Shale. A further well, Formby-4 (4.6km W), penetrated 213m of the Bowland/Hodder Unit, also
terminating within the Lower Bowland Shale. This well had both oil and gas indications. One earlier well, the
Altcar Borehole, located approximately 60m northwest of the application site, was drilled in the early 1890s to
a depth of 333mTVDGL with the aim of exploring for a source of brine.
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Expected Geological Section
The geological section beneath the application site is summarised in Figure 3.2 and is based upon the results of
previous exploration wells, surface geological mapping and the interpretation of geophysical data. A detailed
prognosis for the proposed vertical well showing depths to, and thicknesses of, key geological units is given in
Table 3.1.
The shallow deposits at the site have been characterised by reference to the extensive database of shallow wells
in the area and to the results of the Applicant’s geomechanical site investigation programme (Appendix 3 of the
planning statement).
Shallow Geology
The area is presently low-lying and comprises land extensively artificially drained since the early 1800s for the
benefit of agriculture.
The uppermost units comprise topsoil and alluvium with thin beds of peat. Peat deposits in the area were
previously more extensive but have been significantly reduced by a combination of land drainage, peat cutting
and intensive agricultural use.
Underlying superficial deposits (Drift) comprise the estuarine Downholland Silt and the laterally discontinuous
windblown post-glacial Shirdley Hill Sand. Some sand in this section was recorded in the Altcar Borehole drilled
in 1890 approximately 60m NW. of the current site. Further sand is recorded in this borehole at the base of the
glacial Boulder Clay (Stockport Glaciogenic Formation) which represent deposits of the last glacial period
(Devensian). In total Superficial deposits have a recorded thickness of ~18m in the adjacent Altcar Borehole,
although they thicken rapidly to the W. reaching 36m at Formby-G10 located only 800m W. of the application
site.
Solid Geology
The superficial deposits are underlain by the Triassic-age Singleton Mudstone Member (Mercia Mudstone
Group). indicating that any rocks of Tertiary, Cretaceous and Jurassic-age previously deposited in the area have
been eroded, presumably during regional uplift in the early Tertiary. The Singleton Mudstone Member
comprises red marls interbedded with thin gypsum beds. This unit has a thickness of almost 300m in the Altcar
Borehole.
Below this unit, the Tarporley Siltstone Formation (previously Keuper Waterstones Formation) comprising
siltstones, mudstones and thin, poorly interconnected fine to very fine sandstone and which formed the main
productive reservoir at the Formby field is encountered.
This unit overlies the terrestrial clastic deposits of the Sherwood Sandstone Group, including the Ormskirk
Sandstone Formation, which was also oil-bearing in the Formby field. The Sherwood Sandstone Group was
encountered at a depth of 314m in the Altcar Borehole.
In total, the Triassic section is prognosed to have thickness of ~970m at the application site, based on nearby
wells and the available geophysical data.
The Triassic section is underlain by the Permian-age Manchester Marls Formation comprising red marls and
minor sandstones and dolomites which forms a top seal to the underlying Collyhurst Sandstone Formation which
has the potential to be a hydrocarbon reservoir in the area. In the Formby-1 well, the Manchester Marls and
Collyhurst Sandstone have thicknesses of 88m and 715m respectively.
The base of the Collyhurst Sandstone Formation marks a major unconformity (Variscan Unconformity) that
records significant uplift and erosion of what is now Northern England at the end of the Carboniferous Period.

Document No: AER-PA-AM-ES-01 Revision: 0

Page 34 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Aurora
Energy
Resources

At Altcar Moss, (as at Formby-1) it is expected that the whole of the Pennine Coal Measures Group and most of
the Millstone Grit Group has been eroded and that rocks of Pendleian-age (Pendleton Formation) towards the
base of the Millstone Grit underlie the unconformity. This unit comprises shales and subsidiary fine-grained
distal turbiditic sandstones deposited in a prodelta setting.
The underlying Bowland/Hodder Unit comprises the Upper Bowland Shale, Lower Bowland Shale Pendleside
Limestone, Hodderense Limestone and Hodder Mudstone Formations.
The Upper Bowland Shale, Lower Bowland Shale and Hodder Mudstone comprise organic-rich shales
interbedded with limestone and sandstone turbidites, which together form the target for the current
exploration effort in the area.
The Hodderense Limestone forms an important age-diagnostic marker bed across the Bowland basin.
It is expected that the Bowland/Hodder Unit will have a thickness of approximately 880m at Altcar Moss and the
vertical borehole is planned to be drilled 50m into the underlying limestones of the Bowland High Group.
The Bowland High Group reaches thicknesses in excess of 1000m and is underlain by sandstones of earliest
Carboniferous and Devonian age (Old Red Sandstone Group).
Age
Holocene -Recent
Triassic
Permian

Carboniferous

Geological Unit
Superficial Deposits

Thickness
(m)

Depth
TVDGL (m)

18
297
670
90
575
380
55
315
510
~1000

0
18
315
985
1075
1650
2030
2085
2400
2910
2960

Mercia Mudstone Group
Sherwood Sandstone Group
Manchester Marls
Collyhurst Formation
Millstone Grit Group
Upper Bowland Shale
Lower Bowland Shale
Hodder Mudstone
Bowland High Group
Total Depth
Table 3.1 – Expected Stratigraphy
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Figure 3.2 Expected Stratigraphy
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4. THE DEVELOPMENT
The Applicant is proposing to drill and test two (2) exploratory boreholes from the application site. The purpose
of the boreholes is to establish whether the target formations within the Carboniferous-age Bowland/Hodder
Unit contain hydrocarbons and, if so, whether they have the potential to be commercially produced. For clarity,
any commercial production of hydrocarbons would be subject to a separate planning application.
The drilling and testing of the two (2) exploratory boreholes consists of eight (8) distinct phases. Each phase is
set out below, together with an indication of operating hours and duration.

Phase 1 – Access Track and Wellsite Construction Works
Access Track Construction
Access to the wellsite will be from the B5195 Lord Sefton Way onto Sutton’s Lane. After approximately 220m,
vehicles will then turn north west onto private land where a new access track will be constructed. The new
access track will extend for a distance of approximately 815m to the wellsite entrance.
Prior to the construction of the access track, highway improvement works to Sutton’s Lane will be undertaken,
which will be agreed in advance with the County Highways Authority.
The access track will be constructed to a general width of 5m, with a number of passing places incorporated.
It will be constructed using a geomembrane and granular sub base aggregate upon which pre-made track panels
will be laid.
The access track will cross two (2) existing drains. Two (2) new culverts will be installed over the existing drains
in order to accommodate the construction of the access track.
Wellsite Construction
To accommodate the drilling and testing of the exploratory boreholes, a wellsite must first be constructed.
A geotechnical evaluation of the underlying subsoils has been undertaken. This assessment informed the site
design and subsequent construction method, a copy of the Civil Engineering Design Statement is provided at
Appendix 3 of the Planning Statement. Based on the geotechnical evaluation results, the intention is to construct
the wellsite on top of the existing land, with an element of cut and fill retaining the topsoil in situ.
Once the wellsite area has been constructed to a level platform, a piling rig will be mobilised to site in order to
install precast concrete driven piles to provide for a stable base on which the proposed drilling cellar will be
formed and built. Upon completion of the pile installation, subsoils will be removed to the required depths.
Temporary works will be installed to facilitate the construction of the drilling cellar. Piles will be cut off to the
require levels and a reinforced concrete base will be formed in the bottom of the excavation, forming the base
of the drilling cellar.
The reinforced concrete drilling cellar will be constructed in the centre of the active area. When constructed,
the drilling cellar will provide a containment area within which the wellheads are to be installed. The area will
be excavated to a depth of up to 5m. A reinforced concrete base and wall structure will be formed within the
excavation, creating an impermeable wellhead containment system. The surface around the drilling cellar and
active area of the wellsite will incorporate a reinforced concrete slab to provide additional support for the
proposed drilling rig and associated equipment.
A containment ditch will be excavated to a depth of 1m around the perimeter of the active area of the wellsite,
the area within which the drilling rig, hydraulic fracturing, and well testing equipment will be located. To
facilitate the control and discharge of clean surface ‘run-off’ water (rainwater), a Class 1 full retention separator
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will be installed adjacent to the open containment ditch, together with associated pipework and isolation valves.
The Class 1 full retention separator will not only capture the drainage ditch run off but will also discharge from
a buried surface water attenuation system installed below ground level within the wellsite compound. The
attenuation system will be fully lined to provide temporary storage of surface water prior to discharge through
the separator, or tankered off site for disposal.
A cess tank will be installed in the non-active area of the wellsite, the area within which the office
accommodation and welfare facilities will be located. The cess tank will contain foul water and sewage for
subsequent offsite treatment at an approved sewage water treatment works.
Following construction of the drilling cellar, interceptor and cess tank, an impermeable membrane will be
installed across the active area of the wellsite and perimeter containment ditch. The impermeable membrane
will be protected above and below by a layer of non-needle punch geotextile. The impermeable membrane
provides tertiary containment, in the unlikely event of an accidental spill during the exploratory drilling,
hydraulic fracturing and testing phases.
A layer of non-needle punch geotextile will be laid across the non-active area of the wellsite.
Above the impermeable membrane (active area) and non-needle punch geotextile (non-active area), aggregate
material will be imported to the site, laid and compacted to provide a hard standing of sufficient load bearing
capacity to accommodate the siting of the drilling, hydraulic fracturing and well testing equipment.
Once the wellsite is constructed, temporary Heras fencing will be replaced with a 3m high steel mesh security
fence with interwoven solid panels to give a solid appearance. Vehicle access and pedestrian access gates will
be incorporated into the security fence. Additional security may be installed, consisting of a secondary security
fence around the perimeter of the active area and pole mounted CCTV cameras and lighting, should this be
deemed necessary.
The Phase 1 works will be subject to a detailed quality assurance and quality control (QAQC) plan.
The proposed construction layout is indicated on drawing numbers ZG-AER-ALT-PA-10 to ZG-AER-ALT-PA-17
within Appendix 2 of the Planning Statement.

Duration
Phase 1 works are expected to take eighty (80) days to complete (16 weeks).

Hours of Operation
Phase 1 works will be restricted to the following hours of operation:


Monday to Friday

07:00 hrs to 19:00 hrs;



Saturday

07:00 hrs to 13:00 hrs; and



Sunday and Bank Holiday

No works permitted.

Vehicle Movements
Vehicle movements associated with the Phase 1 works are provided in Table 4.1. The estimated average HGV
movements per day during the phase 1 works will be twenty four (24).
Vehicle
LGV / Car
HGV

Individual Vehicle Movements
14
24

Table 4.1: Predicted Average Vehicle Movements per Day during Phase 1 Works
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Lighting
Phase 1 works will generally be undertaken during day-light hours. However, temporary task lighting may be
required during the periods of early morning and dusk to supplement low levels of daylight. An indication of
the lighting likely to be required during the Phase 1 works is provided in Table 4.2 and will consist of one (1)
portable lighting tower.
Light Source

Specification

1 x Portable Lighting Tower
Lighting Towers

(Each Lighting Tower consisting of 4 x
1000w Metal Halide and shall not
exceed 8m in height)

Description
One (1) portable lighting tower will be positioned at
the site to allow the working area to be illuminated
during the periods of early morning and dusk to
supplement low levels of daylight. When lighting is
not required it will be switched off.

Table 4.2: Lighting Equipment during Phase 1 Works

Waste
Waste generated as a result of the Phase 1 works is summarised in Table 4.3.
Description of Waste Stream – Phase 1
Wellsite and Access Track Construction
Vegetation
Hydraulic Oils
Engine Oil and Lubricants
Wood
Oil Filters
Surface Run-off Water
Metal Cuttings
Mixed Municipal Waste
Foul Effluent

EWC Code
02 01 03
13 01 01*
13 02 06*
15 01 03
16 01 07*
16 10 02
17 04 07
20 03 01
20 03 04

Quantity
Produced
500kg
1000 litres
1000 litres
50kg
5kg
280m3
50kg
4,000kg
4,000 litres

Equivalent Amount
Produced (Tonne)
0.5
1
1
0.05
0.005
280
0.05
4
4

Table 4.3: Waste Quantity Prediction during Phase 1 Works
Chapter 19 of the Environmental Statement considers all phases of the proposed development and assesses
their impact from waste generated.

Phase 2 – Drilling and Coring of a Vertical Borehole (Borehole #1)
On completion of the Phase 1 works, a water well type drilling rig and ancillary equipment, including temporary
office accommodation, welfare facilities, diesel power generation, compressor and portable lighting towers, will
be mobilised to site to install conductor casings in each of the two (2) boreholes. The water well type drilling rig
will drill a large diameter borehole to a depth of approximately 40mTVDGL and install a nominal 711mm (28”)
conductor casing, grouted back to surface with cement. Once the conductor casing has been installed in the first
borehole, it will move to the second borehole.
On completion of the conductor setting operation, the water well type drilling rig and ancillary equipment will
be demobilised from site.
The proposed conductor setting phase layout is indicated on drawing numbers ZG-AER-ALT-PA-18 and ZG-AERALT-PA-19 within Appendix 2 of the Planning Statement.
An oilfield drilling rig and ancillary equipment will then be mobilised to site. The actual drilling rig to be used at
the application site has not been confirmed and will be subject to availability. With this in mind, the
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environmental statement assesses the worst case of the potential drilling rig capable of drilling the type of
boreholes proposed within this development.
A typical oil field drilling rig will have a mast height of up to 60m and will consist of the following ancillary
equipment:


Containerised diesel power generation (electric, hydraulic and/or direct drive);



Switch control rooms;



Fluid storage tanks, mixing tanks and active tanks;



Fluid pumps;



Drill cuttings separation and storage;



Diesel fuel storage;



External lighting (fixed and portable); and



Office accommodation and welfare.

Typically, up to two (2) cranes are required to erect the drilling rig. In addition, supporting services will also be
required, including:


Geological logging services;



Coring services;



Casing running services;



Cementing services; and



Wireline services.

Once the drilling rig and ancillary equipment has been rigged up and commissioned, drilling of the vertical
exploratory borehole will commence. An indicative well schematic for borehole #1 is shown in Figure 4.1.
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Figure 4.1 – Indicative Well Schematic Borehole # 1
The borehole will be drilled and constructed in accordance with a detailed drilling programme, prepared in
advance, having been subject to independent well examination in accordance with Regulation 18 of the Offshore
Installation and Wells (Design and Construction, etc) Regulations 1996 (DCR 1996) and submitted to the Health
and Safety Executive in accordance with Regulation 6 of the Borehole Sites and Operations Regulations 1995
(BSOR 1995). Other applicable guidance in the context of borehole construction are:


Oil & Gas UK Guidelines for the Suspension and Abandonment of Wells;
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Oil & Gas UK Well Life Cycle Integrity Guidelines; and



United Kingdom Onshore Oil and Gas UK Onshore Gas Well Guidelines, Exploration and Appraisal Phase.

The borehole will be constructed in a number of hole sections, each reducing in diameter the deeper the
borehole becomes. Drilling fluid, known as ‘mud’, is pumped down the inside of the drill pipe and out through
nozzles in the drilling bit. The purpose of the mud is fourfold. It cools the drilling bit; it circulates the drill cuttings
to surface for subsequent offsite disposal; it provides temporary stability to the borehole wall prior to running
casing; and it provides primary well control by way of hydrostatic pressure, purposely weighted to create a
pressure overbalance.
On completion of the first hole section, the section is lined with steel casing, which is grouted into position using
cement. A wellhead is then installed on the casing, which provides an interface between the well casing and
safety equipment known as ‘blowout preventers’, these are installed on the well as secondary well control.
Drilling then continues in a smaller diameter hole section and the operation is repeated until the well reaches
its intended depth, which in the case of the vertical borehole is approximately 3,000m.
A water-based mud system will be used when drilling the near surface and drilling any formation that has a
potential for groundwater with a resource value. Once the borehole is at a suitable depth and all potential
groundwater resources (with a resource value) are adequately protected and isolated from the borehole by the
steel casing, a low toxicity oil-based drilling fluid will be used. An oil-based drilling fluid provides greater control
and stability of the formations being drilled.
At certain intervals in the borehole construction, cores will be cut in order to acquire samples of the target
formations. Cores are acquired by using a special drilling tool known as a core barrel. The core barrel is a
cylindrical tube with a cutting bit on the end. Unlike a conventional drilling bit, which has a large surface cutting
area, the core barrel cutting area is the outer edge of the cylindrical barrel, thus keeping the uncut section of
formation intact, inside the core barrel. The core is then brought to the surface for subsequent analysis and
testing.
At various stages in the borehole construction and in accordance with the detailed drilling programme, wireline
logging and formation integrity testing will be carried out. Wireline logging will include, amongst other things,
cement bond logs to confirm that a good cement seal exists at each casing stage. Formation integrity tests are
essentially a pressure test of the formation immediately below the casing to ensure the formation where the
casing has been set has pressure integrity. It is carried out once the casing has been cemented, immediately
after drilling out the base of the casing.
On completion of the drilling of the vertical borehole, the borehole will be suspended using a combination of
mechanical plugs and brines.
The proposed drilling phase layout is indicated on drawing numbers ZG-AER-ALT-PA-20 and ZG-AER-ALT-PA-21
within Appendix 2 of the Planning Statement.

Duration
Phase 2 works are anticipated to take up to five (5) months to complete.

Hours of Operation
Phase 2 works will require 24-hour working, to ensure hole stability and well control.

Vehicle Movements
Vehicle movements associated with Phase 2 works are provided in Table 4.4. The estimated HGV movements
per day will be eight (8), over a five (5) month period.
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Vehicle

Individual Vehicle Movements

LGV / Car

50

HGV

8

Table 4.4: Predicted Average Vehicle Movements per Day during Phase 2 Works

Lighting
Details of the lighting required during Phase 2 Works are provided in Table 4.5.
Light Source

Specification

Description

Lighting Towers

4 x 1000w Metal Halide
Portable Lighting Tower

Mobile lighting towers will be positioned around the site
and allow the main working area to be illuminated.
Lighting will be operational throughout low light and
nighttime periods. When lighting is not required it will be
switched off.

Rig Floor and
Catwalk

400w Metal Halide Flood
Light

These lights are positioned around the rig floor and on the
end of the catwalk. These illuminate the primary working
areas. All of the lights are downward facing.

Mud Tanks and
Shakers

Twin 18w 4ft Fluorescent
Light

These lights are located on top of the mud tanks and
shakers and are intrinsically safe.

Twin 18w 2ft Fluorescent
Light

Fluorescent tubing lights will be positioned at intervals on
the derrick and are intrinsically safe. The lights are
positioned up to a maximum height of 60m. This lighting
is necessary to permit the driller to observe the position
of the travelling block.

Derrick
Red Aviation Light on Top of
Mast

Cabins

400w Metal Halide Flood
Light

These are located on a number of the site cabins and
provide lighting along the walkways between the cabins.
All of these lights are downward facing.

Table 4.5: Lighting Equipment during the Phase 2 Works

Waste
Waste generated as a result of the Phase 2 Works will consist of extractive wastes, in the form of drill cuttings,
drilling muds and excess cement, and non-extractive wastes, in the form of used oils, oily rags, excess casing,
packaging, household waste, foul water and sewage. Waste generated as a result of the Phase 2 Works is
summarised in Table 4.6.
Description of Waste Stream – Phase 2
Drilling and Coring of Vertical Borehole
Clays and Sand
Oil Based Drilling Fluid
Oil Based Rock Cuttings
Water Based Drilling Fluid
Water Based Rock Cuttings
Hydraulic Oils
Engine Oil and Lubricants
Wood
Oil Filters
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EWC Code

Quantity Produced

01 04 09
01 05 05*
01 05 05*
01 05 08
01 05 08
13 01 01*
13 02 06*
15 01 03
16 01 07*

32m3
686m3
141m3
1,526m3
254m3
2000 litres
2000 litres
50kg
5kg

Equivalent Amount
Produced (Tonne)
49
735
318
1629
572
2
2
0.05
0.005
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Surface Run-off Water
Concrete / Cement
Metal Cuttings
Mixed Municipal Waste
Foul Effluent

16 10 02
17 01 01
17 04 07
20 03 01
20 03 04

1520m3
500kg
50kg
11,000kg
11,000 litres

1520
0.5
0.05
11
11

Table 4.6: Waste during Phase 2 Works

Phase 3 – Drilling of a Horizontal Borehole (Borehole #2)
Following a detailed evaluation of the geological data acquired during the Phase 2 Works, a second borehole
will be drilled from the site. The second borehole will be drilled down to the target zone and then drilled
horizontally within this zone for up to 1,500m. An indicative well schematic for borehole #2 is shown in Figure
4.2.

Figure 4.2– Indicative Well Schematic Borehole # 2
Equipment used and the method of construction will be similar to that used during the Phase 2 works.
The proposed drilling phase layout is indicated on drawing numbers ZG-AER-ALT-PA-20 and ZG-AER-ALT-PA-21
within Appendix 2 of the Planning Statement.

Duration
Phase 3 works are anticipated to take up to five (5) months to complete.
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Hours of Operation
Phase 3 works will require 24-hour working, to ensure hole stability and well control.

Vehicle Movements
Vehicle movements associated with the Phase 3 works are provided in Table 4.7. The estimated HGV
movements per day is seven (7).
Vehicle

Individual Vehicle Movements

LGV / Car

50

HGV

7

Table 4.7: Predicted Average Vehicle Movements per Day during Phase 3 works

Lighting
Details of the lighting required during the Phase 3 works are provided in Table 4.8.
Light Source

Specification

Description

Lighting Towers

4 x 1000w Metal Halide
Portable Lighting Tower

Mobile lighting towers will be positioned around the site
and allow the main working area to be illuminated.
Lighting will be operational throughout low light and
nighttime periods. When lighting is not required it will be
switched off.

Rig Floor and
Catwalk

400w Metal Halide Flood
Light

These lights are positioned around the rig floor and on
the end of the catwalk. These illuminate the primary
working areas. All of the lights are downward facing.

Mud Tanks and
Shakers

Twin 18w 4ft Fluorescent
Light

These lights are located on top of the mud tanks and
shakers and are intrinsically safe.

Twin 18w 2ft Fluorescent
Light

Fluorescent tubing lights will be positioned at intervals on
the derrick and are intrinsically safe. The lights are
positioned up to a maximum height of 60m. This lighting
is necessary to permit the driller to observe the position
of the travelling block.

Derrick

Cabins

Red Aviation Light on Top of
Mast

400w Metal Halide Flood
Light

These are located on a number of the site cabins and
provide lighting along the walkways between the cabins.
All of these lights are downward facing.

Table 4.8: Lighting Equipment during the Phase 3 Works

Waste
Waste generated as a result of the Phase 3 works is summarised in Table 4.9.
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Description of Waste Stream – Phase 3
Drilling of Horizontal Borehole
Clays and Sand
Oil Based Drilling Fluid
Oil Based Rock Cuttings
Water Based Drilling Fluid
Water Based Rock Cuttings
Hydraulic Oils
Engine Oil and Lubricants
Wood
Oil Filters
Surface Run-off Water
Concrete / Cement
Metal Cuttings
Mixed Municipal Waste
Foul Effluent

EWC Code

Quantity Produced

01 04 09
01 05 05*
01 05 05*
01 05 08
01 05 08
13 01 01*
13 02 06*
15 01 03
16 01 07*
16 10 02
17 01 01
17 04 07
20 03 01
20 03 04

32m3
690m3
142m3
1,453m3
242m3
2000 litres
2000 litres
50kg
5kg
1520m3
500kg
50kg
11,000kg
11,000 litres

Aurora
Energy
Resources
Equivalent Amount
Produced (Tonne)
49
740
320
1,550
545
2
2
0.05
0.005
1520
0.5
0.05
11
11

Table 4.9: Waste Quantity Prediction during the Phase 3 Works
Chapter 19 of the Environmental Statement considers all phases of the proposed development and assesses
their impact from waste generated.

Phase 4 – Hydraulic Fracture Stimulation of the Vertical and Horizontal Boreholes
A typical hydraulic fracturing operation will consist of the following equipment:


Coil tubing unit (including tower approximately 25m in height);



Containerised diesel power generation (electric, hydraulic and/or direct drive);



Fluid storage tanks;



Proppant Silos (approximately 13m in height);



Mixing tanks;



Fluid pumps;



Fluid separation and storage;



Diesel fuel storage;



External lighting (fixed and portable);



Control room; and



Office accommodation and welfare.

Typically, up to two (2) cranes are required to erect the hydraulic fracturing equipment.
In addition, a well test package will also be mobilised to site and will consist of the following equipment:


Surface safety valve;



Bath heater;



Three (3) phase separator;



Surface flow lines;
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The coil tubing unit is used to mechanically operate a series of sliding sleeves incorporated at intervals within
the final casing string/liner. This provides access to the target formation for each hydraulic fracture stage.
It is envisaged that the coil tubing unit will be sufficient for all downhole mechanical operations during this
phase. However, as a contingency, it is planned that a workover rig would be available to be mobilised to site if
required. The actual workover rig to be used at the application site has not been confirmed and will be subject
to availability. With this in mind, the environmental statement assesses the maximum characteristics of the
potential workover rigs suitable for use within this development.
A typical workover rig will have a mast height of up to 37m and will consist of the following ancillary equipment:


Containerised diesel power generation (electric, hydraulic and/or direct drive);



Switch control rooms;



Fluid storage tanks and mixing tanks;



Fluid pumps;



Fluid separation and storage;



Diesel fuel storage;



External lighting (fixed and portable); and



Office accommodation and welfare.

Typically, one (1) crane is required to erect the workover rig.
The number and size of the hydraulic fracture stimulation stages for each of the boreholes (and therefore the
total volumes of fluid, proppant and additives to be used) will be finalised after the initial drilling and wireline
logging results for each borehole are available.
For the purpose of the planning application and for the related environmental permit application, a total of 15
stages in the vertical borehole and 30 stages in the horizontal borehole have been assumed, each stage
consisting of 795m3 fluid and 75 tonnes proppant. These figures are the maximum volumes per stage and have
been used to assess, for example, the transport and on-site storage requirements of the proposed development
on a worst-case basis. It is possible that the final hydraulic fracture plan for the horizontal borehole may include
a larger number of smaller volume stages than considered above. Should this be the case, the total volume of
fluid and proppant used may be less than but will not exceed the maximum volumes stated. The final hydraulic
fracture plan for each borehole must be submitted to, and approved by, the OGA before any hydraulic fracture
stimulation operations can commence.
The hydraulic fracturing fluid to be used will comprise predominantly a mixture of water and sand. A very small
percentage of the fluid will comprise a small number of additives, all of which will be non-hazardous to
groundwater and approved for use by the Environment Agency under the Environmental Permitting (England
and Wales) Regulations 2016 (EPR 2016). The additives are used for a number of reasons, including but not
limited to pH control, viscosity control, friction reduction, bacterial control and to inhibit corrosion.
During each hydraulic fracture stimulation stage, the hydraulic fracturing fluid is pumped under pressure into
the formation. As the fluid pressure increases, it fractures the formation and pushes the hydraulic fracturing
fluid and proppant into the fractures. When the pressure is released, a proportion of the hydraulic fracturing
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fluid flows back from the formation, leaving behind the sand, which props open the fractures, allowing
hydrocarbons to flow around the sand grains and into the borehole.
Between 25% and 50% of the hydraulic fracturing fluid will flow back to surface following the hydraulic fracturing
of each zone (flowback fluid) predominantly during the well test phases. The remaining 50% to 75% will be
retained within the formation. Flowback fluid returned to surface from earlier stages may be treated on site and
reused in the subsequent stages. Any flowback fluid not treated and reused in the subsequent stages will be
removed from site via road tanker to a suitably permitted waste water treatment facility.
On completion of the Phase 4 works, the hydraulic fracturing equipment will be removed from the site.
The proposed hydraulic fracture phase layout is indicated on drawing numbers ZG-AER-ALT-PA-22 and ZG-AERALT-PA-23 within Appendix 2 of the Planning Statement.

Duration
The duration of Phase 4 works will be dependent on the final number of hydraulic fracture stages in each
borehole although it is not expected to exceed sixty (60) days in total.

Hours of Operation
Whilst Phase 4 operations will require 24-hour working, the operation of the pump units to perform the actual
hydraulic fracture stimulation will only be carried out between the hours of 07:00 – 19:00 and will typically last
for a period of up to 4 hours per hydraulic fracture stage.

Vehicle Movements
Vehicle movements associated with the Phase 4 works are provided in Table 4.10. The average estimated HGV
movements per day will be fifty five (55), over a sixty (60) day period.
Vehicle

Individual Vehicle Movements

LGV / Car

42

HGV

55

Table 4.10: Predicted Average Vehicle Movements per Day during Phase 4 Works

Lighting
Lighting during hydraulic fracture stimulation phase is summarised in Table 4.11.
Light Source

Specification

Description

Lighting Towers

4 x 1000w Metal Halide
Portable Lighting Towers

Mobile lighting towers will be positioned around the site
and allow the main working area to be illuminated.
Lighting will be operational throughout low light and
nighttime periods. When lighting is not required it will be
switched off.

Flood Light

400w Metal Halide Flood
Light

These illuminate the primary working areas, the site
cabins and provide lighting along the walkways between
the cabins. All of the lights are downward facing.
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External Ex Linear
Fluorescent Light

Fluorescent tubing lights will be positioned at intervals on
the coil tubing unit to provide lighting.

Table 4.11: Lighting Equipment during Phase 4 Works

Waste
Waste generated as a result of the Phase 4 works will consist of extractive wastes in the form of flowback fluid,
proppant, liquid hydrocarbons and natural gas, which are subject to a mining waste permit under, under EPR
2016. Flowback fluid is likely to contain naturally occurring radioactive material (NORM), with radionuclide
concentrations exceeding the value specified in Table 1, Part 3 of Schedule 23 of EPR 2016. Non-extractive waste
generated will consist of used oils, oily rags, packaging, household waste, foul water and sewage.
Waste generated as a result of the Phase 4 works is summarised in Table 4.12.
Description of Waste Stream – Phase 4
Hydraulic Fracture Stimulation of Vertical and Horizontal
Boreholes;
Hydraulic Fracture Fluid (Retained Fluid that remains in the
formation and does not require offsite disposal)
Flowback Fluid
Proppant
Hydraulic Oils
Engine Oil and Lubricants
Surface Run-off Water
Mixed Municipal Waste
Foul Effluent

EWC Code

Quantity
Produced

01 01 02

21,465m3

Equivalent
Amount Produced
(Tonne)
21,465

01 01 02
01 04 09
13 01 01*
13 02 06*
16 10 02
20 03 01
20 03 04

1,800m3
13.5T
1000 litres
1000 litres
600m3
4,000kg
4,000 litres

1,800
13.5
1
1
600
4
4

Table 4.12: Waste Quantity Prediction during Phase 4 Works

Phase 5 – Initial Flow Testing of the Vertical and Boreholes
During Phase 5 up to five (5) separate zones within the hydraulically fractured interval in the vertical borehole
will be individually flow tested to ascertain if stabilised flow of hydrocarbons can be established from the various
levels within the Bowland Shale/Hodder Mudstone sequence. Each tested zone will comprise a number of
fracture stages.
It is planned that all hydraulic fracture stages in the horizontal borehole would be flow tested together to provide
information on the flow potential of the targeted zone under production conditions.
Initially, any flow of hydrocarbons from a particular zone will be comingled with the returning flowback fluid.
This fluid, comprising predominantly water, will be separated from the natural gas and liquid hydrocarbons (if
present) by way of three (3) phase separation. Flowback fluid and liquid hydrocarbons will be diverted from the
separator to dedicated storage tanks on site for subsequent removal from site via road tanker to a suitably
permitted waste water treatment facility and refinery respectively. Natural gas will be diverted from the
separator to a ground flare located on site for incineration.
The flaring of natural gas is an activity which is regulated by the EPR 2016. The ground flare would be similar to
those used at other hydrocarbon exploration sites and will be approximately 12m in height. The flame would be
enclosed within a cylindrical shroud. An assessment of the management of waste gases resulting from the Phase
5 works has been undertaken in context of Best Available Technique (BAT) and is set out in a Gas Management
Plan, submitted in support of the environmental permit application. The assessment concludes that BAT for the
management of waste gases during the Phase 5 works is incineration by ground flare, as green completions are
not suitable for this phase of works.
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The purpose of the initial flow tests is to determine whether natural gas and liquid hydrocarbons (if present) can
flow to surface from a particular zone, and if consistent flow rates and pressures can be established.
If natural gas and/or liquid hydrocarbons do flow to surface and consistent flow rates and pressures are
established in the horizontal borehole, this borehole will be subject to an extended well test, as described under
Phase 6.
During the initial flow tests, the wellsite will be manned and a number of office accommodation and welfare
facilities will be provided.
On completion of the initial flow tests, the boreholes will be suspended and the flow test equipment will be
removed from site unless retained for Phase 6. A workover rig (as described in Phase 4 above) may be required
to mobilise to site to suspend the boreholes.
Waste generated as a result of the Phase 5 works will consist of extractives wastes in the form of residual
flowback fluid, liquid hydrocarbons and natural gas, which are subject to a mining waste permit under, under
EPR 2016. Residual flowback fluid is likely to contain naturally occurring radioactive material (NORM), with
radionuclide concentrations exceeding the value specified in Table 1, Part 3 of Schedule 23 of EPR 2016. Nonextractive waste generated will consist of used oils, oily rags, packaging, household waste, foul water and
sewage.
The proposed initial flow test phase layout is indicated on drawing numbers ZG-AER-ALT-PA-25 and ZG-AER-ALTPA-26 within Appendix 2 of the Planning Statement.

Duration
Phase 5 works are anticipated to take sixty (60) days to complete.

Hours of Operation
Phase 5 works will require 24-hour working.

Vehicle Movements
Vehicle movements associated with the Phase 5 works are provided in Table 4.13. The average estimated HGV
movements per day will be fourteen (14), over a sixty (60) day period.
Vehicle

Individual Vehicle Movements

LGV / Car

40

HGV

14

Table 4.13: Predicted Average Vehicle Movements per Day during Phase 5 Works

Lighting
Lighting during the Phase 5 Works is summarised in Table 4.14
Light Source

Specification

Description

Lighting Towers

4 x 1000w Metal Halide
Portable Lighting Towers

Mobile lighting towers will be positioned around the site
and allow the main working area to be illuminated. Lighting
will be operational throughout low light and nighttime
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periods. When lighting is not required it will be switched
off.

Flood Lights

400w Metal Halide Flood
Light

These illuminate the primary working areas, the site cabins
and provide lighting along the walkways between the
cabins. . All of the lights are downward facing.

Fluorescent
Lights

External Ex Linear
Fluorescent Light

Fluorescent tubing lights will be positioned at intervals on
the coil tubing unit to provide lighting.

Table 4.14: Lighting Equipment during Phase 5 Works

Waste
Waste generated as a result of the Phase 5 works is summarised in Table 4.15.
Description of Waste Stream – Phase 5
Initial Flow Testing
Flowback Fluid
Proppant
Hydraulic Oils
Engine Oil and Lubricants
Wood
Oil Filters
Natural Gas
Surface Run-off Water
Metal Cuttings
Mixed Municipal Waste
Foul Effluent
Nitrogen

EWC Code
01 01 02
01 04 09
13 01 01*
13 02 06*
15 01 03
16 01 07*
16 05 04*
16 10 02
17 04 07
20 03 01
20 03 04
N/A

Quantity
Produced
10,770m3
142T
1000 litres
1000 litres
50kg
5kg
10,920,000m3
600m3
50kg
4,000kg
4,000 litres
-

Equivalent
Amount
Produced (Tonne)
10,770
142
1
1
0.05
0.005
7,410
600
0.05
4
4
-

Table 4.15: Waste Quantity Prediction during Phase 5 Works

Phase 6 – Extended Well Test of the Horizontal Borehole
If the initial flow test indicates that natural gas and/or liquid hydrocarbons will flow to surface at consistent flow
rates and pressures, the horizontal borehole will be subject to an extended well test.
Equipment required to undertake the extended well test will be similar to that used during the initial flow test,
however, the ground flare may differ in appearance to that used during the initial well test, due to it being sized
for known flow rates and pressure. The flare will be approximately 8m in height.
During the extended well test, the wellsite will be staffed and a number of office accommodation and welfare
facilities will be provided.
On completion of the extended well test, the horizontal borehole will be suspended and the flow test equipment
will be removed from site. A workover rig (as described in Phase 4 above) may be required to mobilise to site to
suspend the borehole.
Waste generated as a result of the Phase 6 works will consist of extractives wastes in the form of residual
flowback fluid, liquid hydrocarbons and natural gas, which are subject to a mining waste permit, under EPR 2016.
Residual flowback fluid is likely to contain naturally occurring radioactive material (NORM), with radionuclide
concentrations exceeding the value specified in Table 1, Part 3 of Schedule 23 of EPR 2016. Non-extractive waste
generated will consist of used oils, oily rags, packaging, household waste, foul water and sewage.
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The proposed extended welltest layout is indicated on drawing numbers ZG-AER-ALT-PA-26 and ZG-AER-ALTPA-27 within Appendix 2 of the Planning Statement.

Duration
Phase 6 works are anticipated to take ninety (90) days to complete.

Hours of Operation
Phase 6 works will require 24-hour working.

Vehicle Movements
Vehicle movements associated with the Phase 6 works are set out in Table 4.16. The average estimated HGV
movements per day will be three (3), over a ninety (90) day period.
Vehicle

Individual Vehicle Movements

LGV / Car

36

HGV

3

Table 4.16: Predicted Average Vehicle Movements per Day during Phase 6 Works

Lighting
Lighting during the Phase 6 works is provided in Table 4.17.
Light Source

Lighting Towers

Specification

Description

2 x 1000w Metal Halide
Portable Lighting Towers

Mobile lighting towers will be positioned around the site
and allow the main working area to be illuminated.
Lighting will be operational throughout low light and
nighttime periods. When lighting is not required it will be
switched off.

Table 4.17: Lighting Equipment during Phase 6 Works

Waste
Waste generated as a result of the Phase 6 works is summarised in Table 4.18.
Description of Waste Stream – Phase 6
Extended Well Test
Flowback Fluid
Proppant
Hydraulic Oils
Engine Oil and Lubricants
Wood
Oil Filters
Natural Gas
Surface Run-off Water
Metal Cuttings
Mixed Municipal Waste
Foul Effluent

EWC Code
01 01 02
01 04 09
13 01 01*
13 02 06*
15 01 03
16 01 07*
16 05 04*
16 10 02
17 04 07
20 03 01
20 03 04

Quantity Produced
1,200m3
9T
1000 litres
1000 litres
50kg
5kg
11,289,600m3
900m3
50kg
6,000kg
6,000 litres

Equivalent Amount
Produced (Tonne)
1,200
9
1
1
0.05
0.005
7,702
900
0.05
6
6

Table 4.18: Waste Quantity Prediction during Phase 6 works
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Phase 7 – Decommissioning and Borehole Abandonment
Phase 7 will comprise the decommissioning of all surface equipment followed by the plugging and safe
abandonment of the boreholes.
In the event that the exploratory drilling and testing proves unsuccessful in determining that commercial
hydrocarbon production can be achieved, the boreholes will be decommissioned, consisting of plugging and safe
abandonment in accordance with current guidelines, which at the time of submitting this planning application
are the Oil & Gas UK Guidelines for the suspension and abandonment of wells. The design and construction of
the boreholes will have taken into account the guidelines for well abandonment, therefore, to reflect the
guidance, the well abandonment operation will typically relate to the internal section of each borehole.
A workover rig (as described in Phase 4 above) will be mobilised to site to undertake the plug and abandonment
operation.
Cement plugs will be set in the boreholes at predetermined depths to ensure that all distinct permeable zones
penetrated by the borehole(s) are isolated from each other and from the surface by a minimum of one
permanent barrier. Permeable zones penetrated by the borehole(s), which are hydrocarbon-bearing or overpressured and water-bearing require two (2) permanent barriers from the surface, the second barrier being a
back-up to the first. Cement plugs (barriers) will extend above and below the permeable zone(s). Either a
mechanical or high viscosity fluid plug will be positioned within the internal casing string immediately below the
required cement depth, which prevents the cement from moving or slumping during setting.
Waste generated as a result of the Phase 7 works will consist of extractive wastes in the form of drilling muds,
brines and excess cement which are subject to a mining waste permit, under EPR 2016. Non-extractive wastes
generated will consist of used oils, oily rags, excess casing, packaging, household waste, foul water and sewage.
Once the boreholes are abandoned and the equipment used to undertake the operation removed from the
wellsite, the casing within the drilling cellar will be cut off at a depth of approximately 1.5m below the expected
ground level post restoration. A steel plate will be welded over the top of the casing to prevent soil from entering
the borehole.
The proposed decommissioning and borehole abandonment layout is indicated on drawing numbers ZG-AERALT-PA-28 and ZG-AER-ALT-PA-29 within Appendix 2 of the Planning Statement.

Duration
Phase 7 works are anticipated to take four (4) weeks to complete.

Hours of Operation
Phase 7 works will require 24-hour working.

Vehicle Movements
Vehicle movements during Phase 7 works are set out in Table 4.19. The average estimated HGV movements
per day will be thirteen (13), over a twenty eight (28) day period.
Vehicle

Individual Vehicle Movements

LGV / Car

30

HGV

13

Table 4.19: Predicted Average Vehicle Movements per Day during Phase 7 Works
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Lighting
Lighting during Phase 7 works are set out in Table 4.20.
Light Source

Specification

Description

Lighting Towers

2 x 1000w Metal
Halide Portable
Lighting Towers

Mobile lighting towers will be positioned around the site and allow
the main working area to be illuminated. Lighting will be operational
throughout low light and nighttime periods. When lighting is not
required it will be switched off.

Fluorescent
Light

External Ex Linear Fluorescent tubing light will be positioned on the workover rig to
Fluorescent Light provide lighting.
Table 4.20: Lighting Equipment during Phase 7 Works

Waste
Waste generated as a result of the Phase 7 works is summarised in Table 4.21.
Description of Waste Stream – Phase 7
Decommissioning and Borehole Abandonment
Well Suspension Brine
Hydraulic Oils
Engine Oil and Lubricants
Wood
Oil Filters
Surface Run-off Water
Concrete / Cement
Metal Cuttings
Metal Cuttings (Contaminated)
Mixed Municipal Waste
Foul Effluent

EWC Code
01 05 08
13 01 01*
13 02 06*
15 01 03
16 01 07*
16 10 02
17 01 01
17 04 07
17 04 09*
20 03 01
20 03 04

Quantity Produced
50m3
1000 litres
1000 litres
50kg
5kg
280m3
500kg
50kg
1,500kg
2,000kg
2,000 litres

Equivalent
Amount
Produced (Tonne)
50
1
1
0.05
0.005
280
0.5
0.05
1.5
2
2

Table 4.21: Waste Quantity Prediction during Phase 7 Works

Phase 8 – Site Restoration and Aftercare
On completion of the Phase 7 works, the wellsite and access track will be restored to its pre-development use,
which in the case of the application site is agricultural use.
The restoration work is effectively a reverse of the construction works (Phase 1).
All concrete hard standings will be broken up and removed from the application site for recycling. The Class 1
full retention separator and cess tank will be carefully excavated and removed from the application site.
Subsoil excavated for the construction of the drilling cellar will be placed into the base of the drilling cellar in
order to protect the abandoned borehole. All reinforced concrete hand standings will be broken up and
materials segregated. The concrete drilling cellar will be broken up, leaving the lowest section in situ. All broken
up concrete and steel reinforcement will be removed from the application site for recycling. The remaining
subsoil excavated for the construction of the drilling cellars will be placed into the former drilling cellar
excavation and compacted in manageable layers.
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Surface aggregates will be inspected prior to removal. Areas where surface contamination is identified will be
removed for subsequent offsite treatment and reuse. The remaining surface aggregates will carefully be
removed for subsequent offsite reuse.
Once the surface aggregate has been removed, the impermeable membrane and non-needle punch geotextile
will be exposed. The perimeter containment ditch will be inspected and any contained fluids removed by vacuum
tanker. The impermeable membrane will be inspected for signs of contamination with affected areas being
removed and disposed of accordingly. Following inspection, the impermeable membrane and non-needle punch
geotextile will be removed and placed into large skips for subsequent offsite recycling and/or disposal.
Any subsoil excavated to construct the perimeter containment ditch will be replaced. The soil will then be deep
tine cultivated in strips, using a low ground pressure bulldozer drawing a winged, straight legged tine cultivator
to a depth of 600mm at 1,000mm centres. The deep tine cultivated sub-soil will not be traversed by any
machinery.
Topsoil reinstatement works will be managed in accordance with DEFRA’s ‘Construction Code of Practice for the
Sustainable Use of Spoils on Construction Sites’.
On completion of the wellsite restoration works, the access track will be restored. This will be a progressive
scheme, starting at the wellsite progressing backward to Sutton’s Lane. The track panels will be removed from
the access track, prior to removing the granular sub base and geomembrane. Culverts installed across the
existing drains will also be removed.
On completion of the Phase 8 works, the application site will be subject to a scheme of aftercare. Annual
inspections will be made for a period of five (5) years and remedial works undertaken (if required).
The proposed restoration layout is indicated on drawing numbers ZG-AER-ALT-PA-30 to ZG-AER-ALT-PA-36
within Appendix 2 of the Planning Statement.

Duration
Phase 8 works are expected to take eight (8) weeks to complete.

Hours of Operation
Phase 8 works will be restricted to the following hours of operation:


Monday to Friday

07:00 hrs to 19:00 hrs;



Saturday

07:00 hrs to 13:00 hrs; and



Sunday and Bank Holiday

No works permitted.

Vehicle Movements
Vehicle movements associated with the Phase 8 works are set out in Table 4.22. The average estimated HGV
movements per day will be forty four (44), over an eight (8) week period.
Vehicle

Individual Vehicle Movements

LGV / Car

14

HGV

44

Table 4.22: Predicted Average Vehicle Movements per Day during Phase 8 Works
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Lighting
Restoration works will generally be undertaken during daylight hours, however, temporary task lighting may
be required during the periods of early morning and dusk to supplement low levels of daylight. An indication of
the lighting likely to be required during the Access Track and Wellsite Construction phase is provided in Table
4.23 and will consist of one (1) portable lighting tower.
Light Source

Lighting Towers

Specification

Description

One (1) portable lighting tower will be positioned at the
1 x Portable Lighting Tower
site to allow the working area to be illuminated during the
consisting of 4 x 1000w Metal
periods of early morning and dusk to supplement low
Halide and shall not exceed 8m
levels of daylight. When lighting is not required it will be
in height.
switched off.
Table 4.23: Lighting Equipment during Phase 8 Works

Waste
Waste generated as a result of the restoration phase is summarised in Table 4.24
Description of Waste Stream – Phase 8
Wellsite Restoration
Hydraulic Oils
Engine Oil and Lubricants
Wood
Oil Filters
Surface Run-off Water
Concrete / Cement
GeoGrid
HDPE Membrane
Plastic Pipes
PolyStorm Cell
GeoGrid (Contaminated)
Oil-Water Separator
Plastic Pipes (Contaminated)
Fencing
Steel (Concrete Mesh)
Metal Cuttings
Stone Aggregates (Contaminated)
Stone Aggregates
Concrete / Cement (Contaminated)
Geotextile Liner (Contaminated)
HDPE Membrane (Contaminated)
Geotextile Liner
Mixed Municipal Waste
Foul Effluent

EWC Code
13 01 01*
13 02 06*
15 01 03
16 01 07*
16 10 02
17 01 01
17 02 03
17 02 03
17 02 03
17 02 03
17 02 04*
17 02 04*
17 02 04*
17 04 05
17 04 05
17 04 07
17 05 03*
17 05 04
17 09 03*
17 09 03*
17 09 03*
20 01 11
20 03 01
20 03 04

Quantity Produced
1000 litres
1000 litres
50kg
5kg
140m3
1,406,000kg
12,100m2
4,750m2
285m
15T
636.5m2
750kg
15m
450m
64T
50kg
351m3
6,667m3
74,000kg
882m2
250m2
16,752m2
4,000kg
4,000 litres

Equivalent Amount
Produced (Tonne)
1
1
0.05
0.005
140
1406
6.42
23.75
0.95
15
0.338
0.75
0.05
7.5
64
0.05
673
12,802
74
0.5
1.25
9.5
4
4

Table 4.24: Waste Quantity Prediction during Phase 8 Works

Aftercare
Following completion of the restoration phase, the MPA will be invited to inspect the site operations to ensure
that the work meets with their approval. An aftercare programme will be undertaken over a period of five years.
This will ensure the successful restoration of the application site to its previous condition.
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5. SITE SELECTION
EIA Regulations 2017
Schedule 4 of the EIA regulations 2017, provides a requirement for an environmental statement to contain an
outline of the main alternatives considered by the Applicant, together with an indication of the rationale as to
why the application site was selected, having taken into consideration environmental effects.

Consideration of Alternatives
The Ministry for Housing, Communities and Local Government (MHCLG), Planning Practice Guidance, 2014,
(PPG) under the chapter on Environmental Impact Assessment, states in paragraph 41 that:
‘Does an applicant need to consider alternatives?
The 2017 Regulations do not require an applicant to consider alternatives. However, where alternatives have
been considered, paragraph 2 of Schedule 4 requires the applicant to include in their Environmental Statement
a description of the reasonable alternatives studied (for example in terms of development design, technology,
location, size and scale) and an indication of the main reasons for selecting the chosen option, including a
comparison of the environmental effects..’
When selecting the proposed development location, the Applicant considered a number of sites within the PEDL
area, taking into account a range of issues, including geology, environmental and social considerations.

Site Selection Criteria
Geological, social and environmental considerations are taken into account during the site selection process.

Geology
The principal limitation to site selection for oil and gas exploration wells is the location of the subsurface
prospect. Minerals such as Petroleum can only be worked where they naturally occur which is recognised in the
Government’s national minerals policy set out in the National Planning Policy Framework (NPPF). Whilst there
are generally less constraints when targeting resource plays, such as the proposed development, which cover
wide areas (in this case across the extent of the buried portion of the Bowland Basin), than for more traditional
exploration targets, where distinct structures are drilled, there are still key geological considerations which
influence site selection.
In the case of the application site, the primary constraint was that the site should be within the 3D geophysical
survey area; the data from which provides the best available picture of the subsurface.
Within the 3D geophysical survey area, a number of distinct areas are delineated by local faults that control
either the original thickness of the target Bowland/Hodder section and/or the extent of end Carboniferous uplift
and erosion.
Furthermore, whilst there are more than 80 historic oil and gas wells in the wider vicinity of the proposed
development, most of these wells are shallow, and few penetrate the Bowland/Hodder section.
It is considered important that the exploratory wells are drilled close to the existing well control points in the
Bowland/Hodder i.e. near the existing Formby-1 well; that reached a total depth of 2,341m in the Lower
Bowland Shale.
The proposed development has been sited approximately 1 km to the southeast of the Formby-1 well to take
advantage of the data from this existing well for well planning purposes and to target a mapped eastward
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thickening of the deeper Hodder Mudstone Formation whilst still ensuring that the key Base Shale horizon will
be penetrated in the vertical borehole at an acceptable depth.

Environmental and Social
Having identified the area of the 3D geophysical survey in which it was felt to be desirable for geological reasons
to drill the exploratory boreholes, the Applicant identified and considered any potential environmental
constraints to screen potential surface locations from which to drill the exploratory boreholes. This analysis took
into consideration statutory designations, distance to local property, road infrastructure and environmental data
for the area.
Through this process of constraints mapping, a number of potentially suitable sites were identified, which in
turn were subject to further and more detailed screening, which included (amongst other things) noise and
vehicle routing.

Summary
The wellsite is situated approximately 900m from the nearest property but easily accessible via the A565 and
B5195 is considered by the Applicant to be the most suitable location from which to drill the two (2) exploratory
boreholes. The application site meets the surface selection criteria and seeks to minimise adverse impact on
both environmental and social interests.
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6. ENVIRONMENTAL IMPACT ASSESSMENT
Introduction
This chapter of the Environmental Statement sets out the policy and legislative framework, which leads to the
requirement for an EIA. This chapter also sets out the methodology used to undertake the EIA, in particular the
method by which potential environmental impacts of the development are identified and their potential
significance of impact assessed.

Policy and Legislative Background
National Policy
The Town and Country Planning (Environmental Impact Assessment) Regulations 2017
The EIA regulations 2017 transpose the European Council Directive 85/337/EEC as amended by Council Directive
97/11/EC.
Schedule 1 and Schedule 2 within the EIA Regulations 2017 set out which developments require an EIA.
Developments, which fall to be considered within Schedule 1 of the EIA Regulations 2017, are in every case
required to undertake an EIA in support of a planning application. Developments, which fall to be considered
within Schedule 2 of the EIA Regulations 2017, are required to undertake an EIA in support of a planning
application when the development is likely to give rise to significant environmental effects.
Schedule 3 within the EIA Regulations 2017sets out the criteria for assessing the characteristics of Schedule 2
developments when considering significant environmental effects.
The Applicant has considered the proposed development in relation to the EIA Regulations 2017. The
development does not fall under Schedule 1. The proposed development falls to be considered under Schedule
2, Section 2 (d), which states:
Description of Development

Applicable thresholds and criteria

(d) Deep drillings, in particular—
(i) geothermal drilling;

(i)In relation to any type of drilling, the area of the works
exceeds 1 hectare; or

(ii) drilling for the storage of nuclear waste
material;
(ii)In relation to geothermal drilling and drilling for the
storage of nuclear waste material, the drilling is within
(iii) drilling for water supplies;
100 metres of any controlled waters.
with the exception of drillings for investigating the
stability of the soil.
(e) Surface industrial installations for the The area of the development exceeds 0.5 hectare.
extraction of coal, petroleum, natural gas and
ores, as well as bituminous shale
The proposed development has been voluntarily assumed by the Applicant that it is EIA development, and
therefore a screening request was not submitted to the MPA.
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National Planning Policy Framework
The NPPF was enacted in February 2019 as a revision to the 2014 NPPF and the 2018 NPPF. It sets out the
Government’s planning policies for England and how these are expected to be applied.
On 6th March 2019, the High Court allowed a judicial review which centred on paragraph 209a of the NPPF 2018
and what was found to be a flawed consultation process. Mr Justice Dove said adopting Paragraph 209a into the
NPPF was unlawful because the Government had failed to take into account all of the material submitted during
the consultation. Paragraph 209a was quashed and effectively removed from the NPPF. The parties were
allowed time to consider the implications of the judgment, with a view to reaching agreement on what steps
should be taken as a result of the conclusions. In a further judgment on 14th May 2019, Mr. Justice Dove ruled
that the government does not have to carry out a new public consultation on its planning policy on fracking. The
NPPF as a whole remains lawful for planning purposes and as such forms part of the national planning policy
against which planning applications are assessed and determined.
The Government tabled, a further WMS from James Brokenshire (Ministry of Housing, Communities and Local
Government) in Parliament in May 2019. The WMS sought to clarify the role of the NPPF following the quashing
of paragraph 209a, stating that the remainder of the NPPF policies and, in particular, Chapter 17 on ‘Facilitating
the Sustainable Use of Minerals’ remain unchanged and extant. The WMS sets out the continued Government
support for onshore hydrocarbon development (including unconventional oil and gas), and confirms that the
WMS’s of 16th September 2015 on ‘Shale Gas and Oil Policy’ and 17th May 2018 on ‘Planning and Energy Policy’
also remain unchanged and extant. Finally the WMS clarifies that the Planning Practice Guidance is also
unaffected by the ruling. Should any further amendment to relevant sections of the NPPF or WMS occur prior
to determination of this planning application, the relevant planning policy assessment of the submission
documents will be reviewed and should any update be required, this will be submitted to LCC.
NPPF highlights that the planning system must perform a number of roles to lead to sustainable development,
that is:


An economic objective –to help build a strong, responsive and competitive economy, by ensuring that
sufficient land of the right types is available in the right places and at the right time to support growth,
innovation and improved productivity; and by identifying and coordinating the provision of
infrastructure;



A social objective – to support strong, vibrant and healthy communities, by ensuring that a sufficient
number and range of homes can be provided to meet the needs of present and future generations; and
by fostering a well-designed and safe built environment, with accessible services and open spaces that
reflect current and future needs and support communities’ health, social and cultural well-being; and



An environmental objective – to contribute to protecting and enhancing our natural, built and historic
environment; including making effective use of land, helping to improve biodiversity, using natural
resources prudently, minimising waste and pollution, and mitigating and adapting to climate change,
including moving to a low carbon economy.

Petroleum is a nationalised resource, which is identified by the Government as being vital to maintaining security
of supply. The 2007 Energy White Paper highlighted the significant demand for oil and gas and how fossil fuels
are to be supported by appropriate Government policies. This will ensure a continuous supply whilst preserving
competitiveness. The UK wishes to maintain security of supply by exploring for indigenous oil and gas reserves
both onshore and offshore, where they can be exploited in a safe and sensitive manner with regards to the
environment.
The NPPF stresses the importance of building a strong, competitive economy, stating that planning policies and
decisions should help create the conditions in which businesses can invest, expand and adapt. Significant weight
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should be placed on the need to support economic growth and productivity. It goes on to highlight that planning
policies and decisions should enable the sustainable growth of all types of businesses in rural areas, and the
development and diversification of agricultural and other land-based rural businesses.
With regards to EIA the NPPF states at Paragraph 43, under the Chapter 4 decision Making that:
The right information is crucial to good decision-making, particularly where formal assessments are required
(such as Environmental Impact Assessment, Habitats Regulations assessment and flood risk assessment). To
avoid delay, applicants should discuss what information is needed with the local planning authority and expert
bodies as early as possible.
Planning Practice Guidance
The PPG was published by the DCLG (now MHCLG) in March 2014 and has since been subject to regular
updates as required. A specific chapter covering EIA is provided, which sets out guidance on all aspects of EIA.
The guidance is structured around the following headings:









Legislation covering Environmental Impact Assessment;
The purpose of Environmental Impact Assessment;
The stages of Environmental Impact Assessment;
Development covered by the regulations;
Screening schedule 2 projects;
Preparing an environmental statement;
The procedures for the submission of an environmental statement; and
Considering and determining planning applications that have been subject to an environmental impact
assessment

Where relevant to this development proposal, the Applicant has considered and taken into account this
guidance.

Local Policy
The development plan for this area comprises the adopted Joint Lancashire Minerals and Waste Local Plan and
although of limited weight, the emerging policy contained within the Review of the Joint Lancashire Minerals
and Waste Local Plan. At the District level the adopted plan is the West Lancashire Local Plan 2012 – 2027 and
although of limited weight, the emerging policy contained within the West Lancashire Local Plan review
preferred options dated August 2018.
A full assessment of local policy is provided within the Planning Statement.
Joint Lancashire Minerals and Waste Local Plan – Site Allocation and Development Management Policies
Part 1
Policy DM2 Development Management sets out that minerals operations will be supported where it can be
demonstrated that impacts can be eliminated or reduced to acceptable levels.
Review of the joint Lancashire Minerals and Waste Local Plan Publication Consultation Version (Regulation
19), Autumn 2018
LCC is reviewing the adopted Minerals and Waste Local Plan. A draft revised local plan was consulted on
in2018. Representations made are currently being considered.
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Policy MW 1 states:
‘Management of Waste and Extraction of Minerals Proposals for minerals or waste management operations will
be supported where it can be demonstrated to the satisfaction of the mineral and waste planning authority, by
the provision of robust and comprehensive information, that all material social, economic and environmental
impacts that would cause demonstrable harm can be eliminated or reduced to acceptable levels. In assessing
proposals account will be taken of the proposal's setting, baseline environmental conditions and neighbouring
land uses, together with the extent to which its impacts can be controlled in accordance with current best practice
and recognised standards.’
The written justification associated with policy MW1 states that proposals for minerals or waste management
operations will be supported where it can be demonstrated to the satisfaction of the mineral and waste planning
authority, by the provision of robust and comprehensive information, that all material social, economic and
environmental impacts that would cause demonstrable harm can be eliminated or reduced to acceptable levels.
West Lancashire Local Plan 2012 - 2027
Policy GN3 sets out the criteria for sustainable development. The policy states that developments will be
assessed against criteria including design/setting, accessibility and transport, flood risk, landscape and natural
environment, and other environmental considerations.
West Lancashire Local Plan Review Preferred Options August 2018
West Lancashire Borough Council (WLBC) is currently reviewing its local plan. A preferred options document
was published in August 2018 and consultation ended in December 2018. Whilst adopted policy carries greatest
weight in planning terms, the emerging policy has been given consideration. Policy SD2 states that:
‘In order to ensure improvements to the quality of the built and natural environment and to make a positive
contribution to its surroundings, new development should:
a. Be of high quality design and adhere to the West Lancashire Design Guide SPD;
b. Respect the historic character of the area, local landscape and / or townscape, and respond to the local
surrounding through its design;
c. Retain or create reasonable levels of privacy, amenity and sufficient garden / outdoor space for occupiers of
the proposed and neighbouring properties;
d. Have regard to visual amenity and promote local distinctiveness within its surroundings through sensitive
design, including; appropriate siting, orientation, mass, height, density, materials, landscaping and landscape
context, boundary treatment, scale and architectural design;
e. Adhere to low carbon sustainable building principles;’

Scoping
The Applicant has undertaken an EIA to support the planning application.
The first stage in the EIA process was to prepare a scoping request for submission to LCC. From the consideration
of the proposed development, national and local planning policy and the Applicant’s Project Team’s knowledge
of the local area, twelve topics were identified for possible inclusion within the Environmental Statement.
In order to determine whether potential impacts are significant, and therefore need to be included within the
environmental statement each impact was considered by the Assessment Team in terms of direct and indirect
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effects, secondary, cumulative, short, medium and long-term, permanent or temporary, positive and negative
effects of the development.
In accordance with the EIA Regulations 2017, the content of the Environmental Statement has been agreed with
LCC.
The scoping request was submitted to LCC on 4th January 2018 and a scoping opinion was issued by LCC on 27th
March 2018. A copy of the scoping opinion is provided as Appendix A.

Assessment Methodology
This section of the Environmental Statement sets out the assessment process and methodology adopted by the
Applicant to consider the impacts and the criteria used to determine the likely significance of the effects.

Consultation
As part of the Planning Application preparation and EIA process the applicant has undertaken consultations with
key stakeholders.
For each environmental topic included within the Environmental Statement, the relevant consultation responses
have been summarised and details provided as to where within each topic chapter the comments made have
been addressed.

Baseline Conditions
The application site is currently in agricultural use. The baseline conditions are therefore those of an arable
field.
The baseline for each environmental statement topic has been established through the following two methods:
1.
Through baseline surveys undertaken by specialist consultants for example, traffic surveys, ecological
surveys, and measurements of background levels of noise and light.
2.
Where it is not possible to undertake site surveys for a particular topic, for example public health or
historical baseline seismicity, a desk-based study of baseline conditions has been undertaken, gathering baseline
data from reliable published records.
The baseline study has focused on those aspects of the environment that, through the scoping study, have been
identified as being likely to potentially be subject to impact as a result of the proposed development. Where
any difficulties have been encountered during the gathering of baseline data, such difficulties have been
identified.

Impact Assessment
In accordance with the EIA Regulations 2017, a description of the forecasting methods used by the Applicant to
assess the effects on the environment has been provided.
The 2006, DCLG, ‘Environmental Impact Assessment: A guide to good practice and procedures’(2006 DCLG
Guidance), sets out how the environmental impacts should be assessed. The guidance describes methods of
prediction, the assessment of significance and cumulative effects. Whilst this guidance is thirteen (13) years old,
there has been no published updated comprehensive guide since this time. The guidance sets out that there are
two general methods of prediction used for EIA, quantitative and qualitative. Quantitative methods involve the
use of measurable changes, for example noise and water quality for which accurate measurements can be taken.
The benefit with quantitative methods is that they provide the ability to predict and subsequently monitor
effects. Qualitative methods rely on assessment techniques using expert judgement. These methods are
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commonly used in EIA, however, where they are to be employed, a structured and systematic framework must
be developed to ensure that the conclusions drawn are consistent and can be replicated.
IEMMA guidance has been published in specific EIA topics and where relevant to this EIA this guidance has been
referenced, including the 2015, IEMA Environmental Impact Assessment Guide to Climate Change Resilience and
adaptation, and IEMA Health in Environmental Impact Assessment, A Primer for a Proportionate Approach.
For the purposes of EIA, a combination of both quantitative and qualitative assessment methods can be used,
combining actual measurements with professional interpretation and prediction.
The assessment of significance is most commonly based on a professional expert judgement. The 2006 DCLG
EIA Guidance provides useful wording, stating:
Broadly, significance is a function of:
•

The value of the resource (International, national, regional and local level importance);

•

The magnitude of the Impact;

•

The duration involved;

•

The reversibility of the effect; and

•

The number and sensitivity of receptors.

A series of generic significance criteria have been established, which has been applied to all potential impacts
identified within each environmental statement topic for this proposal. This ensures that, where possible, the
effects can be compared.
The significance for each potential impact has been established through the use of a matrix, which combines on
one axis the value (sensitivity) of the resource or receptor and on the other the magnitude of the predicted
effect. This approach to establishing significance of a potential impact is consistent with the following
documents:




An Environmental Risk Assessment for shale gas exploratory operations in England, The Environment
Agency, 2013;
ICOMOS 2011. Guidance on Heritage Impact Assessments for Cultural World Heritage Properties. Paris.
ICOMOS and World Heritage Convention.
Guidelines for Ecological Impact Assessment in the United Kingdom, Institute of Ecology and
Environmental Management (IEEM), 2006;

Identification of Likely Significant Effects
As described in Section 6.4.3 above, the likely significance of potential impacts for each environmental
statement topic have been established through the use of a matrix which combines on one axis the value
(sensitivity) of the resource or receptor and on the other the magnitude of the predicted affect.
Taking into account various guidance documents listed in section 6.4.3 above, the Applicant has used the
following generic assessments in order to assess the environmental impact of the proposals.
Where necessary, the generic assessments have been adopted to better meet the requirement of the specific
topic, however, the colour coded significance has been used for all topics.
For each topic the following have been assessed:
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Receptor Value (Sensitivity)
Criteria for Receptor Value (Sensitivity)
Very High
Receptor has very high importance and rarity, international scale and very limited
capacity to accommodate change. Not easy to replace or substitute.
High
Receptor has high importance and rarity, national scale, limited capacity to
accommodate change. Limited potential for replacement or substitution.
Medium
Receptor has high or medium importance and rarity, regional scale, limited
capacity to accommodate change.
Low
Receptor has medium to low importance and rarity, local scale, moderate capacity
to accommodate change. Has potential to be replaced or substituted.
Negligible
Receptor has very low importance and rarity, local scale, can accommodate
change. Could be replaced or substituted.
Table 6.1: Criteria for Assessing Receptor Sensitivity
Magnitude of the Impact
Criteria for Assessing Magnitude of Impact (Scale and Severity of Change)
Major
Change to most or all elements, parcels or components
Extreme effects
Fundamental changes to use or access
Moderate
Changes to many key elements, parcels components
Considerable changes to use or access
Minor
Changes to a few key elements, parcels or components
Slight changes
Slights changes to use or access
Negligible
Very minor change to elements, parcels or components
Very slight changes to use or access
No Change
No change to elements, parcels or components
No community or amenity change
Table 6.2: Criteria for Assessing Magnitude of Impact
Impact Significance
Receptor Value
(Sensitivity)
Very High

Magnitude of Impact (Scale and Severity of Change)
No Change
Negligible
Minor Change
change
IMPACT SIGNIFICANCE
Moderate/
Neutral
Slight
Large

Moderate
change

Major
change

Large/
Very Large

Very Large

High

Neutral

Slight

Moderate/
Slight

Moderate/
Large

Large/
Very Large

Medium

Neutral

Neutral/
Slight

Slight

Moderate

Moderate/
Large

Low

Neutral

Neutral/
Slight

Neutral/
Slight

Slight

Moderate/
Slight

Negligible

Neutral

Neutral/
Slight

Slight

Neutral/
Slight
Table 6.3: Criteria Scale and Severity Change
Neutral

The EIA Regulations 2017 require the Environmental Statement to include a description of the likely significant
effects of the development on the environment. In the absence of any significance criteria or thresholds within
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the EIA Regulations 2017, the Assessment Team consider, based upon their professional experience, that as a
general rule effects regarded to be moderate or above have the potential to be considered significant in EIA
terms, although the Assessment Team acknowledge that there are exceptions. The Assessment Team accept
that a standard approach is difficult to apply to all environmental topic areas, and within certain chapters a
bespoke significance assessment has been used.
Impacts are either neutral or negative except where specifically referred to as positive.

Cumulative Effects
The EIA Regulations 2017 require that the Environmental Statement should consider cumulative effects of the
development. The 1999 EC document entitled ’Guidelines for the assessment of Indirect and Cumulative Impacts
as well as Impact Interactions’ defines cumulative impact as:
‘Impacts that result from incremental changes caused by other past, present or reasonably foreseeable actions
together with the project.’
The 2006 DCLG EIA Guidance, notes that whilst the EIA Regulations (NB, given the date of the Guidance this
refers to earlier EIA Regulations) require that cumulative effects be considered, the term ‘cumulative’ is not
defined in either the EIA Directive or the EIA Regulations 2017. The guide makes reference to the dictionary
definition of cumulative as being:
‘Increasing by one addition after another’
When considering cumulative effects, PPG states that existing and approved developments should be
considered. In accordance with this guidance, consideration has been given to other developments within the
local area, which exist or are not yet built but are considered committed as planning permission has been
granted.

Interactive Effects
Interactive effects for each environmental topic have been considered by the Assessment Team. Interactive
effects are effects from one environmental topic which bring about changes in another environmental topic.
For example, the traffic generated by the proposed development may have an effect on the noise chapter.
Another example is the interactive effect between noise and ecology. Where such interactive effects are
applicable to an environmental topic, these have been documented.

Mitigation
Where significant environmental effects are identified through the identification of likely significant effects
outlined in Section 6.4.3 above, mitigation measures, adopting a hierarchy of preference, are proposed to
reduce the significance of the impact.
Throughout the evolution of the proposed development, significant consideration has been given to mitigation
that will reduce both risk and negative impacts arising from the development.
Embedded mitigation has also been considered by the Assessment Team. Embedded mitigation is mitigation
which has been incorporated into the design of a development, such as the design and construction of a wellsite,
which has an environmental barrier and containment system, or the design and construction of a petroleum
well, which is designed and constructed to ensure environmental integrity throughout the lifecycle of the well.
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Additional mitigation has also been considered by the Assessment Team. Additional mitigation is mitigation
which, due to the nature of the development or complexity within the design of the development, can only be
mitigated through procedural controls. Likewise, where embedded mitigation exists, additional mitigation may
complement the embedded mitigation and further assist in reducing the risk and/or negative impacts.
Whilst not commonly considered mitigation, monitoring the effectiveness of mitigation, both embedded and
additional, is good practice. The Applicant will monitor the effectiveness of mitigation through air quality, water
quality, noise and seismicity monitoring, as well as monitoring compliance with noise, lighting and traffic
management plans.

Residual Effects
Following the implementation of mitigation, the remaining environmental impacts are termed residual effects.
The impact assessment for each environmental topic identifies residual effects once mitigation has been
implemented.

Assumptions Limitations, Difficulties
Assumptions and limitations are set out in each of environmental topic chapters, together with any difficulties
encountered when compiling the environmental statement.
General assumptions, when undertaking the environmental impact assessment, are as follows:





Significant environmental effects have been assessed using the development description provided
within Chapter 4 of this Environmental Statement;
The proposed development will be undertaken on receipt of planning permission and the required
environmental permits from the Environment Agency and consents from the OGA;
All information received by third parties is up to date and complete; and
The planning permission, when granted, will be appropriately conditioned to limit the proposed
development to that which has been assessed within this Environmental Statement.

Objectivity
The technical reports and/or studies commissioned by the Applicant to inform this Environmental Statement
have been prepared in an unbiased and impartial way with equal weight attached to beneficial and adverse
effects. Where possible, this has been based upon quantitative and accepted criteria, together with expert
judgement and interpretations.
For the purpose of transparency, where assumptions, limitations and/or difficulties have been used or
encountered, these have been clearly documented.

Major Accidents and Disasters
Schedule 4 of the EIA Regulations 2017 states
‘A description of the expected significant adverse effects of the development on the environment deriving from
the vulnerability of the development to risks of major accidents and/or disasters which are relevant to the project
concerned. Relevant information available and obtained through risk assessments pursuant to EU legislation
such as Directive 2012/18/EU(c) of the European Parliament and of the Council or Council Directive
2009/71/Euratom(d) or UK environmental assessments may be used for this purpose provided that the
requirements of this Directive are met. Where appropriate, this description should include measures envisaged
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to prevent or mitigate the significant adverse effects of such events on the environment and details of the
preparedness for and proposed response to such emergencies.’
An assessment of the vulnerability of the development to risks of major accidents and/or disasters has been
undertaken and the appropriate measures necessary have been taken to ensure resilience or to mitigate against
significant adverse effects on the environment.
An assessment of the proposed emergency preparedness and the emergency response to be implemented
during the lifespan of the development has also been undertaken.

Definition of Major Accident and Disaster
The International Federation of Red Cross & Red Crescent Societies Disaster and Crisis Management Guidance,
defines a disaster as:
‘a sudden, calamitous event that seriously disrupts the functioning of a community or society and causes human,
material, and economic or environmental losses that exceed the community’s or society’s ability to cope using
its own resources. Though often caused by nature, disasters can have human origins’
The Control of Major Accident Hazards Regulations 2015 (COMAH 2015), defines a major accident as:
‘an occurrence such as a major emission, fire, or explosion resulting from uncontrolled developments in the
course of the operation of any establishment to which these Regulations apply, and leading to serious danger to
human health or the environment (whether immediate or delayed) inside or outside the establishment, and
involving one or more dangerous substances’.
Vulnerability is defined as the potential weakness of a proposed development to the environmental and other
risks to which it is exposed, based on professional judgement.

Potential Risks
The proposed development does not fall to be considered as a Control of Major Accidents Hazards (COMAH)
site under COMAH Regulations 2015. Nor are there any registered COMAH sites within 3 miles of the proposed
development site.
The following elements of infrastructure are within the vicinity for the proposed development:




Road infrastructure (the access track adjoins the public highway);
Electricity high voltage overhead line (crosses the access track) and;
High pressure gas pipeline adjacent to the Cheshire Lines Path.

The presence of these elements has been considered in the design of the development proposal. The
infrastructure is existing and has been taken into account in the selection of the site, and as such embedded
mitigation in the site location and design reduces risk to acceptable levels.
With regard to potential impacts arising from climate change over the lifetime of the proposed development,
any risks are considered negligible. Matters in respect of flood risk are addressed with Chapter 20 of this
Environmental Statement. Other climatological, meteorological, biological, geophysical and manmade hazards
relevant and proportionate to the proposed development have been taken into account within the design of the
proposals (including embedded mitigation) and will be addressed through compliance with the oil and gas
regulatory framework.
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Oil and Gas Regulatory Framework
The oil and gas industry is tightly regulated, with a number of review processes and permissions required before
any operations can commence. Obtaining planning permission is only one requirement, with other
organisations, including the OGA, Health and Safety Executive, Environment Agency, and in certain cases the
Coal Authority having a responsibility to regulate the proposed operations. In addition, the well design must be
reviewed by an Independent Well Examiner. Compliance with the regulations set out below, demonstrates that
risks associated with oil and gas development, including those which could arise from major accidents and
disasters are effectively managed.
The Management of Health and Safety at Work Regulations 1999
The Management of Health and Safety at Work Regulations 1999 places a duty on employers to assess and
manage the risks to their employees and others arising from their work activities. Employers must carry out risk
assessments to eliminate or reduce risks and record the significant findings of the risk assessment if there are
five or more employees. Employers must also implement health and safety measures identified within the risk
assessments and arrange for monitoring and review of these arrangements.
Borehole Sites and Operations Regulations 1995 (BSOR 1995)
The BSOR 1995 specifies the minimum requirements which must be complied with when undertaking borehole
operations. The main obligations placed upon the Applicant are to:
General Duties:
Exercise overall control of the borehole site by making suitable arrangements for the effective control of the
site. Arrangements will include competent supervision of operations, inspection of the site and the issue of
necessary rules or instructions for safe working.
Regulation 6:
Notify the Health and Safety Executive not less than 21 days in advance of the drilling or well operations
commencing. The purpose of the notification is to inform the Health and Safety Executive of the intention to carry
out a borehole operation and in particular the method by which the well operation will be carried out.
The 21 day notification period is necessary to allow the Health and Safety Executive sufficient time to review the
proposed borehole operation and intervene if it deems necessary.
Regulation 7:
Prepare and hold on site a ‘health and safety document’, which is required to demonstrate that the risk to which
persons at the borehole site are exposed whilst they are at work have been assessed in accordance with
Regulation 3 of the Management of Health and Safety at Work Regulation and the prevention of specific hazards
associated with petroleum borehole operations.
The health and safety document will include plans for escape and rescue, prevention of fires and explosions or
loss of well control, detection and control of toxic gases, control of work measures, and will be effectively
communicated to all those on site.
Prior to commencing any operations, the Applicant will be required to ensure that the necessary notifications
and documentation have been completed.
The Offshore Installations and Wells (Design and Construction, etc.) Regulations 1996 (DCR 1996)
The DCR 1996 is applicable to all onshore drilling operations. In summary, it places obligations on the welloperator to:
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Regulation 13:
Ensure that a well is designed, modified, commissioned, constructed, equipped, operated, maintained,
suspended and abandoned such that there is no unplanned escape of fluids from the well and that the risks to
the health and safety of any person from it or anything in it, or in strata to which it is connected, are as low as is
reasonably practicable.
Regulation 18:
To make and put into effect arrangements in writing for independent examination by a competent person before
the design of the well is commenced. This independent examination is intended to provide the Well-Operator
that the well is designed and constructed properly and is maintained adequately. Specific emphasis is given to
the impartiality and independence of those responsible for carrying out independent examinations.
These regulations ensure the protection of the environment and persons through careful design. Following a
number of internal reviews, the operations are reviewed by an independent competent third party
(Independent Well Examiner). This process ensures that the well is designed and planned to the highest
standards.
Environmental Permitting (ENGLAND and Wales) Regulations 2016
Mining waste activities and protection of groundwater are regulated by the Environment Agency under the EPR
2016. Under these regulations the Environment Agency controls the treatment and disposal of mining waste
and naturally occurring radioactive material (NORM) should this be encountered, and any emissions to air and
water as a result of the development. Up to nine different permits/licences may be required from the
Environment Agency depending on the site location and geological and hydrogeological characteristics of the
site.
Water Resources Act 1991 (WRA 1991)
The WRA 1991 regulates water resources, quality and pollution. Part of its requirements relate specifically to
drilling, by ensuring the protection of any groundwater sources.
Section 199 (1) of the above Act states:
Where a person proposes to construct or extend a boring for the purpose of searching for or extracting minerals,
he shall, before he begins to construct or extend the boring, give to the Agency a notice of his intention in the
prescribed form.
The WRA requires the Applicant to submit details of the proposed well design, including casing and drilling fluid
specifications. This information is then reviewed and evaluated by the Environment Agency, which may, as it
deems necessary, issue a Notice to Conserve Water resources, which sets out the Environment Agency’s
requirements in order to protect groundwater.
Hydraulic Fracture Plan (HFP)
The Applicant has been issued with PEDL 164, which places a number of obligations on the Operator (the
Applicant) to submit information to OGA. In accordance with the requirements of its PEDL, in the event that
hydraulic fracture stimulation is proposed, the Operator is required to submit a HFP to OGA for approval. Once
approval is obtained, the Operator must then undertake the hydraulic fracturing operation in accordance with
the approved plan.
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Petroleum Operations Notifications
Other information required to be submitted to OGA under the Applicant’s obligations as an Operator under the
PEDL are covered by Petroleum Operations Notices (PONs). PONs is a notification and approval system requiring
the Operator to notify OGA of its intention to undertake a well operation, for consent to drill a well and suspend
or abandon a well.

Conclusion
The mitigation to manage the potential major accident or natural disaster risks are built into the design of the
proposed development or are regulatory requirements and thus considered ‘embedded’ mitigation.
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7. CUMULATIVE IMPACTS
Introduction
Schedule 4 of the EIA Regulations 2017 sets out the information for inclusion within environmental statements,
which includes an assessment of the likely significant effects of the development on the environment and
cumulative impacts.
The 1999 EC document entitled ’Guidelines for the assessment of Indirect and Cumulative Impacts as well as
Impact Interactions’ defines cumulative impact as:
‘Impacts that result from incremental changes caused by other past, present or reasonably foreseeable actions
together with the project.’
The 2006 DCLG EIA Guidance notes that whilst the EIA Regulations 2017 require that cumulative effects be
considered, the term ‘cumulative’ is not defined in either the EIA Directive or the EIA Regulations 2017. The
guide makes reference to the dictionary definition of cumulative as being:
‘Increasing by one addition after another’.
When considering cumulative effects, PPG states that existing and approved developments should be
considered. In accordance with this guidance, consideration has been given to other developments within the
local area that are considered ‘committed development’, as planning permission has been granted and/or the
development is partially implemented.
The purpose of this Chapter is to provide a description of the likely cumulative effects that are applicable to all
environmental topics considered within this Environmental Statement.

Existing Developments
The Assessment Team has considered existing developments with respect to potential cumulative impacts
alongside the planning application that forms the subject of this Environmental Statement.
With regards to other hydrocarbon exploration sites, the Preston New Road wellsite is located approximately
26km to the north of the application site and due to this distance is not considered by the Assessment Team to
have any cumulative impact.
The closest most recent development to the proposed development is the Sutton’s Farm development,
approved in 2015 by West Lancashire District Council. The Development for ‘farmstead modernisation scheme
including the erection of 7 agricultural buildings and improved highway access (planning reference
2011/1365/FUL)’ has been partly constructed and some buildings are now operational. This development has
been included as part of the baseline assessment for relevant environmental topic chapters.
With regards to landscape character, the nearby wind turbines at the Hillhouse Waste Water Treatment works
(2.5km to the south west) are tall structures that are visible above the skyline. These have been considered
alongside the visual impact of the proposed drilling rig.
The Applicant holds PEDL 164 and, as such, has control of hydrocarbon exploration, appraisal and production
within the licence block area. Currently there are no other existing or committed hydrocarbon developments
within the licence area.
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Committed Developments
Sites considered within the assessment of committed development were identified from the planning portals of
LCC, West Lancashire Borough Council (WLBC) and Sefton Council. A study area of 10km from the application
site was used. Applications that were considered in the assessment were submitted between February 2014 and
February 2019, this allows sufficient time for determination by the Planning Authority and a typical three (3)
year commencement timescale. It is acknowledged that other planning permissions may pre-date this period
and be extant by virtue of having commenced in planning terms, however, it is considered that the time frame
provides an appropriate basis for the identification of the significant majority of potential developments within
the area of search.
The following development types have been screened out of the cumulative assessment, having been
considered by the Assessment Team to have no potential for cumulative impact with the proposed
development:


Minor development, including householder and minor agricultural developments;



Development within urban areas, where the Assessment Team’s professional opinion determined there
were no shared receptors;



Applications for Change of Use, where the Assessment team’s professional opinion determined there
were no shared receptors. That said such buildings may be considered as part of the existing baseline;
and



Applications for Condition discharge, Advert consent, Certificates of Lawful Use, refused applications
where no appeal has been submitted.

Of the applications surveyed and
analysis were identified as:
Planning
Location
Application
Number
DC/2015/01265 Land At Tip
Field South Of
North
Moss
Lane
North
Moss
Lane
Formby

following the screening process planning permissions worthy of further
Development Description

Date of
consent

Approximate Distance
from Proposed Altcar
Moss Development

installation of ground mounted 23/09/2016
photovoltaic (PV) solar arrays to
provide 5.62 MWp generation
capacity together with transformer
stations; internal access track;
electricity
sub-station;
landscaping; fencing; security
measures; access gate; and
ancillary infrastructure.
DC/2015/01266 Land at Jemmy Installation of ground mounted 23/09/2016
Carr
Field photovoltaic (PV) solar arrays to
North
of provide 5 MW generation capacity
Downholland
together
with
transformer
Brook North stations; internal access track;
Moss
Lane electricity
sub-station;
Formby
landscaping; fencing; security
measures; access gate; and
ancillary infrastructure.
Table 7.1 – Committed Development with potential for Cumulative Impact
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The environmental topic areas/effects that were considered in terms of potential cumulative impact, and
example potential cumulative impacts, were as follows:


Air Quality: Developments in close proximity to the proposed development could result in
cumulative dust/localised pollutant impacts on nearby receptors;



Ecology: An overall loss of habitat in an area, or several developments affecting a local population
of a protected species could result in a cumulative effect, notwithstanding that effects arising from
individual projects are considered acceptable;



Landscape/visual impacts: Although each development will have an individual visual and landscape
impact, there is potential for a cumulative impact if there is inter-visibility of, for example, several
visually dominant developments from a particular receptor;



Noise: Developments that are very close could result in cumulative noise effects at nearby receptors;



Traffic and Transport: Developments sharing the same access/key routes as the proposed
development could lead to a cumulative impact on the local road network, depending on the timing
of works and traffic management practices;



Water: Developments located close to the same drainage network as the proposed development,
with potential for discharge into the watercourses, could result in a cumulative effect to the
watercourse in terms of quality and quantity of the discharge. Developments with potential to store
chemicals/ fuels etc. in proximity to these watercourses may also result in a cumulative risk of
leakage/ spills. Developments creating additional hardstanding and or involving the carrying out of
engineering works in or adjacent to a watercourse may increase runoff leading to a cumulative
increase in flood risk.

Given the distance of the two committed developments from the application site, and environmental topic study
areas where relevant, the consideration of the above cumulative impacts the committed developments were
not considered to have any cumulative impact when assessed alongside the proposed development.
The potential for cumulative impacts is further addressed and considered within each environmental topic
chapter.
In conclusion, the Assessment Team considers that there will be no significant cumulative effects arising from
the proposed development.
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8. INTERACTIVE IMPACTS
Introduction
Schedule 4 of the EIA Regulations 2017 sets out the information for inclusion within environmental statements,
which includes an assessment of the likely significant effects of the development on the environment and the
interrelationships between the significant effects.
The environmental topics and impacts of the proposed development have been assessed individually and
mitigation measures recommended within each of the environmental topic chapters, where required. In
accordance with Schedule 4 of the EIA Regulations 2017, an assessment has also been undertaken to identify
where environmental effects associated with one environmental topic and impacts has a knock-on effect on
other elements of the environment. The interaction between topic areas has the potential to convert a nonsignificant effect into a significant effect.
The purpose of this Chapter is to provide a description of the interrelationships between applicable topics
considered by the Assessment Team within this Environmental Statement.

Assessment Methodology
A summary of the expected interactions is provided within Table 8.1.

Environmental
Topic

Interaction
With
Ecology
Greenhouse
Gases

Air Quality

Public Health

Cultural Heritage

Ecology

Landscape
Character

N/A
Air Quality

Greenhouse
Gases

Ecology
Public Health

Summary of Interactions
Interaction
Point source emissions and fugitive emissions have the potential to
impact on sites/habitats sensitive to changes in air quality.
The release of greenhouse gases is inherently linked with air quality.
The overall contribution to greenhouse gases as a result of the
proposed development is 0.018% of the total UK greenhouse gas
emission from the energy supply sector in 2017.
A reduction in Air Quality Standards (AQS) has the potential to impact
on public health. Point source emissions and fugitive emissions have
been assessed against applicable air quality standards set to protect
human health.
Temporary tall structures are required during the drilling phase and the
hydraulic fracture stimulation/well test phases. Changes in the value in
terms of setting of cultural heritage assets have the potential to impact
on landscape character and visual appearance.
The Assessment Team considers there to be no interactions between
ecology and any other environmental topic areas.
The release of greenhouse gases is inherently linked with air quality.
Releases of greenhouse gases are highest during the testing phases,
Phase 5 and Phase 6.
The release of greenhouse gases is inherently linked with air quality,
which in turn could impact upon ecology.
A reduction in Air Quality Standards (AQS) has the potential to impact
on public health. Anticipated emissions calculated for the proposed
development have been assessed against applicable air quality
standards set to protect human health.
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Cultural
Heritage
Ecology

Lighting

Landscape
Character
Public Health

Ecology

Noise

Public Health

N/A
Public Health

Cultural
Heritage

Ecology

Seismicity

Public Health

Water
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Temporary tall structures are required during the drilling phase and the
hydraulic fracture stimulation/well test phases. Changes in the
landscape and visual character of the area have the potential to
interact with the setting of above ground cultural heritage assets.
24 hr lighting is proposed for Phases 2 – 6. A change in landscape and
visual appearance due to lighting has the potential to impact on the
settings of cultural heritage assets.
24 hr lighting is proposed for phases 2 – 6. Additional lighting has the
potential for visual disturbance to ecological receptors using habitats
outside the wellsite boundary but in close proximity to the operations
(e.g. foraging nocturnal mammals, owls, breeding birds, brown hares).
24 hr lighting is proposed for phases 2 – 6. Lighting has the potential to
change the character of the landscape and visual appearance.
24 hr lighting is proposed for phases 2 – 6. Lighting has the potential to
change to impact on public health if lighting design and use are
inappropriate. Consideration has been given to this with regards to the
lighting design and usage and also the distance of the wellsite from
sensitive receptors.
Noise has the potential to impact upon ecology. However, through
mitigation and distance from sensitive receptors, the likely significance
of any noise effects from all phases of the development is considered to
be low.
Noise has the potential to impact up-on human health. Noise has been
considered for all development phases will be well within the PPGMinerals noise criteria during the daytime, evening and night and will
not result in a noticeable change in ambient noise during the daytime
or evening. It is concluded that the temporary noise change will not be
significant.
The Assessment Team considers there to be no interactions from
changes in public health on any of the environmental topic areas
Induced seismicity may occur as a result of hydraulic fracture
stimulation. Even if unmitigated, induced seismicity from the proposed
operations is considered unlikely to result in significant adverse impact
on cultural heritage assets. Embedded mitigation will be included in the
hydraulic fracture plan to be approved by the OGA aimed at minimising
induced seismicity from the proposed development.
Induced seismicity may occur as a result of hydraulic fracture
stimulation. Even if unmitigated, induced seismicity from the proposed
operations is considered unlikely to result in significant adverse impact
on ecological receptors. Embedded mitigation will be included in the
hydraulic fracture plan to be approved by the OGA aimed minimise
induced seismicity from the proposed development.
Induced seismicity may occur as a result of hydraulic fracture
stimulation. Even if unmitigated, induced seismicity from the proposed
operations is considered unlikely to result in significant adverse impact
on public health. Embedded mitigation will be included in the hydraulic
fracture plan to be approved by the OGA aimed at minimising induced
seismicity to ensure that disturbance to local residents and/or the
potential for even cosmetic damage to local property is minimised.
Induced seismicity may occur as a result of hydraulic fracture
stimulation. Even if unmitigated, induced seismicity from the proposed
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operations is considered unlikely to result in any loss of well integrity
that might potentially impact on water receptors. Embedded mitigation
will be included in the hydraulic fracture plan to be approved by the
OGA aimed minimise the possibility of induced seismicity impacting on
well integrity.
Air Quality
Traffic generated by the proposed development has the potential to
impact on air quality. Data provided within the Traffic and Transport
Assessment has been used to determine the impact of traffic on air
quality. The assessment concludes that the proposed development will
not affect the attainment of air quality standards around the areas of
permanent and transient human habitation closest to the wellsite.
Ecology
Traffic generated by the development has the potential to impact on
ecology from air quality and noise. Data provided within the Traffic and
Transport Assessment has been used to determine the impact of traffic
on both air quality and noise.
Greenhouse Emissions from transport to and from the wellsite will contribute to the
Gases
release of greenhouse gas emissions.
Noise
Traffic generated by the development has the potential for noise
impact. Data provided within the Traffic and Transport Assessment has
been used to predict and assess the impact of noise.
Air Quality
Odour from waste, including from well fluid storage, has the potential
to impact on air quality. Whilst odour is not anticipated during the
proposed development, all fluids and wastes will be stored on site in
enclosed tanks and enclosed skips. Tank breather lines will be
monitored to ensure compliance with environmental permits. Continual
monitoring for odour will be undertaken at the wellsite.
Traffic &
Waste minimisation has been sought from the outset of the project and
Transport
built into the design, which in turn reduces the number of vehicle
movements associated with the development.
Water
The wellsite will be covered by an impermeable membrane and the
wells constructed in accordance with relevant legislation. Waste will be
managed in accordance with an Environment Agency approved waste
management plan and therefore no pathway will exist for waste to
impact upon water.
Ecology
Changes in hydrology and hydrogeology have the potential to impact
on ecology. A flood risk assessment has been undertaken and concludes
that with the implementation of mitigation the proposed development
will not have a detrimental impact on drainage and flooding at or from
the Site. A hydrogeological risk assessment has been undertaken which
concludes that with mitigation the hydrogeological risks associated with
the proposed development are low and not significant.
Public Health Changes in hydrology and hydrogeology have the potential to impact
on public health. A flood risk assessment has been undertaken and
concludes that with the implementation of mitigation the proposed
development will not have a detrimental impact on drainage and
flooding at or from the Site. A hydrogeological risk assessment has been
undertaken which concludes that with mitigation the hydrogeological
risks associated with the proposed development are low and not
significant.
Table 8.1: Interrelationships – Summary of Interactions
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9. AIR QUALITY
EXECUTIVE SUMMARY







The impact on local air quality has been assessed for all eight (8) phases of the proposed
development, although the impact on air quality will be greatest during the drilling and testing
phases
Embedded mitigation is incorporated into the development proposals through the distance from
areas of human habitation, the design and construction of the boreholes in accordance with the
applicable regulation, a vigorous equipment maintenance and monitoring programme by the
Applicant and the short-term temporary duration
Additional mitigation is provided by way of competent supervision, best industry practice and
monitoring
The proposed development will not affect the attainment of air quality standards at the nearest
sensitive receptors, including the areas of human habitation closest to the wellsite
The residual effects on air quality with mitigation in place are considered by the Assessment Team
to range from Neutral/Slight to Slight with the potential for a temporary Negligible change in
baseline conditions

Introduction
This Chapter assesses the potential effects of the proposed development on local air quality resulting from
releases of pollutants into the atmosphere. The processes within the proposed development which are likely to
cause pollutant emissions to atmosphere have been determined in order to develop an inventory of releases
over the lifetime of the proposed development. These releases have then been assessed using atmospheric
dispersion modelling and other accepted assessment methodologies to determine the likely additional
contribution to ambient pollutant concentrations in the vicinity of the proposed development. The significance
of these additional contributions in the context of applicable environmental standards has been assessed using
criteria provided by the Environment Agency and others.
The relevant policy and legislation applicable to the proposed development is discussed within this Chapter,
together with the various assessment criteria employed to determine the significance of the effect of the
intended activities on air quality. The acquisition of the baseline air quality employed in the assessment and the
methodology for determining the effect of site activities is described. The results of the assessment are
compared with significance criteria to determine potential effects at important receptor locations. This Chapter
concludes with a summary of the assessment of the activities considered to have a potential effect on air quality,
their significance and any requirement for mitigation.
The proposed development involves a range of activities which will result in releases to atmosphere which
require assessment in terms of their potential effects on human health and protected nature conservation sites.
The range of activities includes:




Dust arising from operations during the construction of the site and access track;
Effect of emissions from additional traffic arising from site construction and subsequent site operation;
Emissions from the equipment associated with the operation of the site during drilling and fracturing
(e.g. generators, pumps, blenders);

Document No: AER-PA-AM-ES-01 Revision: 0

Page 78 of 411

Altcar Moss Wellsite
Planning Application




Environmental Statement

Aurora
Energy
Resources

Emissions from the flaring of natural gas during initial flow test and extended well test, generators, nonroad engines, heavy duty vehicles and construction plant will be diesel fuelled and as such pollutant
releases will be characteristic of the combustion of diesel fuel. The main pollutants from the combustion
of diesel fuel are oxides of nitrogen, carbon monoxide, volatile organic compounds and fine particulate
matter. There will also be a release of sulphur dioxide which will be dependent on the sulphur content
of the fuel. During the initial flow test and extended well test phases of the proposed development the
natural gas produced will be disposed of by flaring. This will give rise to the same pollutants as
combustion of diesel fuel, although it is not expected that there will be any significant releases of
particulate matter;
Fugitive releases of natural gas, principally methane, are considered unlikely to be significant. Leakages
from associated transport pipework on the proposed development site are likely to be minimal as the
necessary surface pipework during the flow testing phases will be a temporary construction which will
be pressure tested prior to use. Deterioration of the integrity of the pipework over the relatively short
period of operation (maximum 150 days) is considered unlikely to be significant and as such fugitive
releases and any associated odour are not considered within the assessment.

This assessment considers the air quality impact of the following pollutants resulting from the proposed
development operations:






Nitrogen oxides (NOx, consisting of nitrogen monoxide (NO) and nitrogen dioxide (NO2))
Sulphur dioxide (SO2)
Carbon monoxide (CO)
Particulate matter (considered as both PM2.5 and PM10)
Volatile organic compounds (VOCs – assessed as benzene)

Planning Policy Context
As part of the planning application process and environmental permitting process it is necessary to demonstrate
the likely impact of the proposed development on local ambient concentrations of important pollutants. It is in
this context that the proposed development phases are being examined to determine their additional contribution
to the existing pollutant concentrations and therefore determine their significance and compliance with applicable
air quality standards and environmental benchmarks.
Local Authorities are required to assess compliance with applicable air quality objectives. Where the objectives are
unlikely to be met, the Local Authority is required to declare an Air Quality Management Area (AQMA) and prepare
proposals for remedial action to achieve the required objective. There are no declared AQMAs in the vicinity of the
application site. In addition, a survey of planning applications and environmental permitting applications provides
no indication of any significant developments in the area which might have an influence on background
concentrations of the pollutants of interest in this case.
The Environment Agency plays an important role in relation to local air quality management by ensuring that
processes under their regulatory control do not contribute any significant threat to the attainment of air quality
standards. It is in this context that, as part of the environmental permitting process, it is necessary to
demonstrate the impact of the proposed development on local air quality in the context of the published
guidance provided by the Environment Agency1.
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Air Quality Standards
The UK’s air quality strategy is based on meeting obligations within the European Union (EU) Ambient Air Quality
Directive (2008/50/EC, 21 May 2008)2 and the Fourth Daughter Directive (2004/107/EC, relating to metals and
hydrocarbons)3. These directives specify legally binding limit values and target values. Limit values are set for
individual pollutants and are made up of a concentration value, an averaging time over which it is to be
measured, the number of exceedances allowed per year, if any, and a date by which it must be achieved. Some
pollutants have more than one limit value covering different endpoints or averaging times. Target values are set
out in the same way as limit values and are to be attained where possible by taking all necessary measures not
entailing disproportionate costs.
The Air Quality (Standards) Regulations 20104 (ASQR 2010) transpose into English law the requirements of
Directives 2008/50/EC and 2004/107/EC on ambient air quality. Schedules 2 and 3 of the AQSR 2010 specify
limit and target values respectively.
Table 9.1 summarises the applicable limit values for the pollutants considered in this assessment as at 2019. The
limit values are expressed as concentrations recorded over a specified time period which is considered to be
acceptable in terms of current knowledge of the impact on health and the environment. Limit values are legally
binding time averaged limits which must not be exceeded and which the UK is obliged to meet.
Pollutant
Carbon monoxide
(CO)
Nitrogen dioxide
(NO2)
Sulphur dioxide
(SO2)
PM10
PM2.5
Benzene

Basis

Concentration
10 mg/m3

running 8 hour mean across a 24-hour periodc
1 hour mean (99.79 percentile – 18 exceedances per year)
annual mean
15 minute mean (99.90 percentile – 35 exceedances per yeara
1 hour mean (99.72 percentile – 24 exceedances per year)
24-hour mean (99.18 percentile – 3 exceedances per year)
24-hour mean (90.41 percentile- 35 exceedances per year)
annual mean
annual mean
annual mean
Table 9.1: Ambient Air Directive Limit Values and Target Values

200 µg/m3
40 µg/m3
266 µg/m3
350 µg/m3
125 µg/m3
50 µg/m3
40 µg/m3
25 µg/m3
5 µg/m3

a. Target value included in Environment Agency guidance1.
b. Annual means refer to a calendar year.
c. Running 8 hour mean for each daily period commences at 1700 on the previous day and is updated every
hour for the following 24-hours.
In addition, for the purposes of assessing the significance of pollutants in the ambient atmosphere the
Environment Agency also publish Environmental Assessment Levels (EALs) for the protection of human health.
The EALs relevant to this assessment are summarised in Table 9.2.
Pollutant
Carbon monoxide
Benzene
Nitrogen monoxide (NO)

Basis
hourly mean
hourly mean
hourly mean
annual mean
Table 9.2 : Environmental Assessment Levels
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Ecological Standards
Critical levels are specified for sulphur dioxide and nitrogen oxides in relation to the protection of ecological
conservation areas as shown in Table 9.3. These are concentrations below which harmful effects are unlikely to
occur.
Pollutant

Basis
Concentration
annual mean
30 µg/m3
Nitrogen oxides (as NO2)
daily mean
75 µg/m3
a
Sulphur dioxide (SO2)
annual mean
10 µg/m3
Table 9.3: Critical levels for the protection of ecological conservation areas
a. refers to the lower limit for sensitive lichen communities & bryophytes and ecosystems where lichens
& bryophytes are an important part of the ecosystem’s integrity. The upper limit where lichens are not
present is 20 µg/m3.

Application of Air Quality Standards
The AQSR 2010 specify legally binding concentrations of pollutants in the atmosphere which can broadly be
taken to achieve a certain level of environmental quality. The AQSR 2010 define ambient air as:
“…outdoor air in the troposphere, excluding workplaces where members of the public do not have regular
access.”
Compliance with limit values for the protection of human health does not need to be assessed (Schedule 1, Part
1) at the following locations:
a) any location situated within areas where members of the public do not have access and there is no
fixed habitation;
b) on factory premises or at industrial locations to which all relevant provisions concerning health and
safety at work apply; or
c) on the carriageway of roads and on the central reservation of roads except where there is normally
pedestrian access to the central reservation.
It is therefore considered that compliance with environmental benchmarks should concentrate on areas where
members of the general public are present over the entire duration of the concentration averaging period
specific to the relevant standard. For the longer averaging periods, the standards are considered to apply around
the frontage of premises such as residential properties, schools and hospitals. The shorter term limit value (1 hour
or 1 day means) applies at these locations and other areas where exposure is likely to be of one hour or more on
a regular basis.
In this context, this assessment of compliance with environmental benchmarks in respect of protection of
human health is considered at the nearest residential locations in the vicinity of the application site and on the
Cheshire Lines Path Trans Pennine Trail to the east of the proposed wellsite. The assessment of compliance with
critical loads and critical levels with respect to ecological impact is assessed at the conservation sites required
for assessment within Environment Agency guidance.
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Consultation
A Scoping Request was submitted to Lancashire County Council on 4th January 2018. A Scoping Opinion was
subsequently issued by the Council on 27th March 2018. The Scoping Opinion set out, inter alia, the LCC
requirements with regard to air quality, which are summarised in Table 9.4.
Request
The ES should contain a summary of existing
background air quality in the local area around
the proposed site. The background data
collected should be sufficient to allow
comparison against the key air quality impacts of
the development
A prediction of the likely air quality impacts of
the development. This should include
fugitive /point source dust emissions from HGV's
travelling on unsurfaced haul roads, exhaust
emissions from on-site plant and equipment and
air quality impacts arising from the flaring of any
gas that may be burnt through on-site flaring.

Action
Modelled pollutant background data and locally
measured background concentrations have been
reviewed. Background concentrations for use
have been subsequently selected employing a
precautionary approach.

A risk assessment of the impact of dust emissions
from heavy duty vehicles movement associated
with the proposed development on unsurfaced
roads has been undertaken. The releases to
atmosphere from the operation of dieselpowered equipment and the flaring of natural gas
during well testing have been assessed in
accordance with published guidance.
Consideration should also be given to
Releases of organic compounds and radon from
assessment of radon, methane and organic
site operations have been assessed. Releases of
compounds.
methane have been reviewed and considered to
be insignificant in the context of intended site
operations.
Table 9.4: Scoping Review and Actions

Assessment Methodology
The Environment Agency1 provides a methodology for assessing the impact and determining the acceptability
of emissions to atmosphere on ambient air quality for human health and nature conservation areas and for
deposition to ground. Two stages of assessment are considered:




Screening assessment: Based on standard dispersion factors, the ambient impact of releases to
atmosphere may be estimated. The estimates tend to be very conservative since no account is taken
of plume rise, meteorological conditions or the locations of the sensitive receptors where impact is
to be assessed. The estimates are compared with the assessment criteria discussed in Sections 9.6.1
to 9.6.3 Where a release can be demonstrated to be ‘insignificant’ it may be screened out. Where
this is not possible a further detailed assessment is required.
Detailed assessment: Based on atmospheric dispersion modelling taking into account the factors
which influence dispersion and ambient impact (e.g. meteorology, release conditions, locations of
sensitive receptors, etc.). Process contributions and predicted environmental concentrations are
compared with the same assessment criteria. Where conditions for excluding the release from
further consideration cannot be made, a detailed cost benefit assessment will be necessary.

In this assessment all releases have been assessed using detailed modelling approach only and the assessment
criteria for human health and ecology described below.
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Assessment Criteria Relevant to Human Health
1.

2.

The contribution of the process (PC) to the ambient concentration of a given pollutant is considered
insignificant, and requiring no further assessment, if both of the following conditions are met:
 the long-term PC is less than 1% of the long-term environmental standard;
 the short-term PC is less than 10% of the short-term environmental standard.
If these conditions are not met then the corresponding predicted environmental concentration (PEC, PC +
background concentration) should be assessed. The process contribution is considered insignificant and
requiring no further assessment, if both of the following conditions are met:
 the short-term PC is less than 20% of the short-term standard minus twice the long-term
background concentration;
 the long-term PEC is less than 70% of the long-term environmental standard.

If these conditions are not met then the compliance of the process with Best Available Technique (BAT) will need
to be assessed. No further action is necessary if it can be demonstrated that both of the following apply:
 proposed emissions comply with BAT associated emission levels (AELs) or the equivalent
requirements where there is no BAT AEL;
 the resulting PECs won’t exceed environmental standards.
Failure to meet these criteria requires that a cost-benefit analysis be undertaken for consideration by the
Environment Agency.

Assessment Criteria Relevant to Ground Deposition
Where any of the substances in Table 9.5 are released it is required that the impact they have when absorbed
by soil and leaves (termed ‘deposition’) is assessed.
Substance
Deposition limit (PC to ground), µg/m2/day
Arsenic
0.02
Cadmium
0.009
Chromium
1.5
Copper
0.25
Fluoride
2.1
Lead
1.1
2
Mercury
0.004
µg/m
/day
Molybdenum
0.016
Nickel
0.11
Selenium
0.012
Zinc
0.48
Table 9.5: Limits for deposition to ground
If the PC to ground for any of these substances is below 1% of the limit it is insignificant and requires no further
assessment. Where the PC to ground is 1% of the limit or greater a further assessment will be necessary. In this
case none of the substances in Table 9.5 are considered to be released in a quantity sufficient to merit an
assessment for deposition to ground.

Assessment Criteria Relevant to Protected Conservation Areas
Where there are protected nature conservation areas in the vicinity of the release it is necessary to consider the
impact of following pollutants:
 nitrogen oxides (long and short-term bases);
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sulphur dioxide (long-term basis);
ammonia (long-term basis);
hydrogen fluoride (long and short-term bases);
nutrient nitrogen and acid deposition.

In this case releases of nitrogen oxides and sulphur dioxide are considered, together with their impact in relation
to the deposition of nutrient nitrogen and acid.
An assessment is required where the release is within 10 km (15 km if the site is a large electric power station
or refinery) of any of the following designated sites:




special protection area (SPA);
special area of conservation (SAC);
Ramsar site (protected wetland of international importance);

or within 2 km of a:



site of special scientific interest (SSSI);
local nature site (ancient wood, local wildlife site (LWS) and national or local nature reserve (NNR,
LNR)).

If the PC at a SPA, SAC, Ramsar or SSSI meets both of the following criteria, it is insignificant and no further
assessment is required:



the short-term PC is less than 10% of the short-term environmental standard for protected
conservation areas;
the long-term PC is less than 1% of the long-term environmental standard for protected
conservation areas.

If these criteria are not met then the corresponding PEC should be assessed. The emission is considered
insignificant if:


the long-term PC is greater than 1% and the corresponding PEC is less than 70% of the long-term
environmental standard.

If either of the following criteria are met a further, more detailed, consideration of ecological impact is required:



the long-term PC is greater than 1% and the long-term PEC is greater than 70% of the long-term
environmental standard;
the short-term PC is greater than 10% of the short-term environmental standard.

For local nature sites releases are considered to be insignificant where both of the following criteria are met:



the short-term PC is less than 100% of the short-term environmental standard;
the long-term PC is less than 100% of the long-term environmental standard.

A failure to meet the above criteria requires a further, more detailed, consideration of ecological impact.
Environmental standards for nature conservation areas such as critical levels for ambient air and critical loads
for nitrogen and acid deposition are considered to be specific to the habitat types associated with each
conservation site. The Air Pollution Information System (APIS) provides acidity and nitrogen deposition critical
loads for designated features within every SAC, SPA or SSSI in the UK.
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Significance of Impact
Environmental Protection UK (EP UK) and the Institute of Air Quality Management (IAQM) have published
guidance on the impact of pollutant releases in the context of existing air quality assessment levels5 (i.e. AAD
limit and target values etc.). Their categorisation is shown in Table 9.6.
Long-term average concentration
at receptor in assessment year

% change in concentration relative to Air Quality Assessment Level
(AQAL)
1
2-5
6-10
>10
75% or less of AQAL
Negligible
Negligible
Slight
Moderate
76-94% of AQAL
Negligible
Slight
Moderate
Moderate
95-102% of AQAL
Slight
Moderate
Moderate
Substantial
103-109% of AQAL
Moderate
Moderate
Substantial
Substantial
110% or more of AQAL
Moderate
Substantial
Substantial
Substantial
Table 9.6: Impact descriptors for long-term process contributions
In this case impact is considered as the change in the concentration of an air pollutant as experienced by a
receptor. This may have an effect on the health of a human receptor depending on the severity of the impact
and a range of other contributing factors. The descriptor in itself is not considered a measure of effect.
IAQM guidance indicates that for any point source some consideration must also be given to the impacts
resulting from short-term, peak concentrations of those pollutants that can affect health through inhalation.
Background concentrations are considered less important in determining the severity of impact for short-term
concentrations. Short-term concentrations in this context are those averaged over periods of an hour or less.
These are exposures that would be regarded as acute and will occur when a plume from an elevated source
affects airborne concentrations experienced by a receptor over an hour or less.
Where such peak short-term concentrations from an elevated source are in the range 10-20% of the relevant
AQAL, then their magnitude can be described as small, those in the range 20-50% medium and those above 50%
as large. These are the maximum concentrations experienced in any year and the severity of this impact can be
described as slight, moderate and substantial respectively, without the need to reference background or
baseline concentrations. Table 9.7 summarises these descriptors.
Short-term process
Magnitude
Severity
11-20
Small
Slight
contribution
(%
21-50
Medium
Moderate
AQAL)
>51
Large
Substantial
Table 9.7: Impact Descriptors for Short-Term Process Contributions
Background concentrations are not unimportant, but they will, on an annual average basis, be a much smaller
quantity than the peak concentration caused by a substantial plume and it is the contribution that is used as a
measure of the impact, not the overall concentration at a receptor. In most cases, the assessment of impact
severity for a proposed development will be governed by the long-term exposure experienced by receptors and
it will not be a necessity to define the significance of effects by reference to short-term impacts. The severity of
the impact will be substantial when there is a risk that the relevant AQAL for short-term concentrations is
approached through the presence of the new source, taking into account the contribution of other prominent
local sources.
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Construction Dust
The potential effect of dust arising from construction activities is assessed based on the guidance provided by
the Institute of IAQM. Four activities considered to have the most significant potential for fugitive release of
dust are identified; demolition, earthworks, construction, and trackout. Demolition activities are not expected
as part of the proposed development and as such are not considered.
IAQM guidance indicates that an assessment will normally be required where there is:



a ‘human receptor’ within 350m of the boundary of the site or within 50m of the route(s) used by
construction vehicles on the public highway, up to 500m from the site entrance(s).
an ‘ecological receptor’ within 50m of the boundary of the application site or 50m of the route(s) used
by construction vehicles on the public highway, up to 500m from the site entrance(s).

Following identification of the need for an assessment the guidance provides a range of criteria to enable the
magnitude of the emission and the sensitivity of the area to be determined resulting in an assessment of the
risk of impact as shown in Table 9.8.
Sensitivity of the area

Dust emission magnitude
Large

Medium

Small

High
Medium
Low
Risk of dust impacts - Construction

High risk
Medium risk
Low risk

Medium risk
Medium risk
Low risk

Low risk
Low risk
Negligible

High
Medium
Low
Risk of dust impacts - Trackout

High risk
Medium risk
Low risk

Medium risk
Medium risk
Low risk

Low risk
Low risk
Negligible

High risk
Medium risk
Medium risk
Low risk
Low risk
Low risk
Table 9.8: Determination of Risk of Dust Impact

Low risk
Negligible
Negligible

Risk of dust impacts - Earthworks

High
Medium
Low

Traffic emissions
Assessment methodology based on the Design Manual for Roads and Bridges (DMRB) published by the Highways
Agency7 has been used to determine significance and impact of additional traffic during both the construction
and operational phases of the development.
The DRMB provides guidance on the screening out of changes with the objective of determining whether a
proposed development is likely to have a significant effect in terms of air quality. It is first necessary to identify
any affected roads in the vicinity using the following criteria:






Road alignment will change by 5 m or more
Daily traffic flows will change by 1,000 AADT (annual average daily traffic) or more
Heavy duty vehicle flows will change by 200 AADT or more
Daily average speed will change by 10 km/h or more
Peak hour speed will change by 20 km/h or more
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The DMRB specifies that if none of the roads in the relevant network meet any of the traffic/alignment criteria
then the impact of the scheme can be considered to be neutral in terms of local air quality and no further work
is needed.
The IAQM also provide guidance on the need for an air quality assessment based on indicative criteria related
to the change in traffic flow brought about by a development as summarised in Table 9.9.
The development will

Indicative criteria to proceed to an air quality
assessment
Cause a significant change in Light Duty Vehicle
A change of LDV flows of:
(LDV) traffic flows on local roads with relevant
- more than 100 AADT within or adjacent to an
receptors. (LDV = cars and small vans)
AQMA
- more than 500 AADT elsewhere
Cause a significant change in Heavy Duty Vehicle
A change of HDV flows of
(HDV) flows on local roads with relevant receptors.
- more than 25 AADT within or adjacent to an
(HDV = goods vehicles + buses >3.5t gross vehicle
AQMA
weight)
- more than 100 AADT elsewhere
Table 9.9: IAQM Criteria for an Air Quality Assessment

Radon emissions
The Environment Agency and others have developed and published principles and guidance for the assessment
of public radionuclide doses. A staged approach to the assessment of critical group doses for waste disposal
authorisation purposes is provided in guidance14,15 with three stages of assessment. The first stage involves a
simple and cautious assessment of the critical group dose rate using default values for assessment and model
receptor groups. If the resulting effective dose rate is less than 20 μSv/y then no further assessment would be
warranted for the purpose of authorising the discharge of radioactive waste to the environment.
The second and third stages involve increasing refinement of the parameters describing the transport of
radionuclides and the specific location and composition of critical groups. The screening dose rate of 20 μSv/y
may be compared with the dose rate for the general public (Ionising Radiation Regulations, 2017) of 1000 μSv/y.

Assessment of significance
The criteria employed for the determination of effect significance for each of the elements addressed in the air
quality assessment are specified in Table 9.9. The significance descriptors vary with each element considered
depending on the assessment guidance adopted.
For each element the effect significance is initially based on the criteria in 9.4.1 and then translated into the
common format as in Table 9.10.
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Impact Significance
Receptor
Value
(Sensitivity)
Very High

Magnitude of Impact (Scale and Severity of Change)
No Change
Negligible
Minor Change
Moderate
change
change
IMPACT SIGNIFICANCE
Moderate/
Large/
Neutral
Slight
Large
Very Large

Major change

Very Large

High

Neutral

Slight

Moderate/
slight

Moderate/
Large

Large/ Very Large

Medium

Neutral

Neutral/
Slight

Slight

Moderate

Moderate/ Large

Low

Neutral

Neutral/
Slight

Neutral/
Slight

Slight

Slight/
Moderate

Negligible

Neutral

Neutral

Neutral/
Slight

Neutral/
Slight

Slight

Table 9.10: Criteria Scale and Severity Change
The sensitivity of the receptor will be dependent on the effect being considered and will follow the guidance
provided for each activity, although in general sensitivity will be based on the descriptors provided by the IAQM
as shown in Table 9.11.
Receptor

High sensitivity

Medium
sensitivity

Low sensitivity

Land use
Surrounding land where:
•users can reasonably expect enjoyment of a high level of amenity; and
• people would reasonably be expected to be present here continuously, or at least
regularly for extended periods, as part of the normal pattern of use of the land.
Examples may include residential dwellings, hospitals, schools/education and
tourist/cultural.
Surrounding land where:
• users would expect to enjoy a reasonable level of amenity, but wouldn’t reasonably
expect to enjoy the same level of amenity as in their home; or
• people wouldn’t reasonably be expected to be present here continuously or regularly
for extended periods as part of the normal pattern of use of the land.
Examples may include places of work, commercial/retail premises and playing/recreation
fields.
Surrounding land where:
• the enjoyment of amenity would not reasonably be expected; or
• there is transient exposure, where the people would reasonably be expected to be
present only for limited periods of time as part of the normal pattern of use of the land.
Examples may include industrial use, farms, footpaths and roads.
Table 9.11: IAQM Indicative Criteria for Receptor Sensitivity

Table 9.12 summarises the alignment of the magnitude of change criteria.
Magnitude of change
descriptor
Major

Air emissions
IAQM Table 9.6
Substantial
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IAQM Table 9.6
IAQM Table 9.8
IAQM Table 9.6 Moderate
Moderate
Medium
IAQM Table 9.6 Slight IAQM Table 9.8 Low
IAQM Table 9.6 Slight
IAQM Table 9.6
IAQM Table 9.8
IAQM Table 9.6 Negligible or
Negligible or Env
Negligible
Highway’s Agency Neutral
Agency Insignificant
Table 9.12: Alignment of magnitude of change descriptors

Baseline Conditions
Background air quality data for the area around Great Altcar are available from DEFRA’s air quality archive
(http://uk-air.defra.gov.uk/data/pcm-data). The archive provides estimated background concentrations of
important pollutants for 1km2 areas for the UK. The latest available background levels for the area within an
approximate 1 km radius of the Altcar Moss wellsite were used for this assessment. Within this area there were
nine (9) points at which background concentrations were available. Table 9.13 summarises the background
pollutant concentrations obtained from the air quality archive for the assessment area. The values reported are
the mean and maximum of the nine (9) points for which data were available.
Concentration (µg/m3)
Maximum
Mean
Nitrogen dioxide (2016)
annual mean
9.30
7.99
Total nitrogen oxides (2016)
annual mean (as NO2)
12.72
10.80
Nitrogen monoxide (2016)a
annual mean
2.24
1.84
PM10 (2016)
annual mean
13.44
12.42
PM2.5 (2016)
annual mean
7.55
7.32
Carbon monoxide (2010)
maximum 8 hour rolling mean
1471
1454
Sulphur dioxide (2016)
Annual mean
1.37
1.25
Benzene (2016)
annual mean
0.24
0.22
Table 9.13: Background Pollutant Concentrations from the DEFRA Archive
Pollutant

Averaging basis

a. calculated based on the difference between total nitrogen oxides and nitrogen dioxide assuming total
nitrogen oxides is the sum of nitrogen monoxide and nitrogen dioxide.
Sefton Council8 undertakes both automatic and non-automatic air quality monitoring, although the nearest
automatic station is around 10 km from the application site, with the nearest non-automatic monitoring around
6.5 km to the south. These activities are largely concentrated around the five (5) designated AQMAs in the Crosby
area (around 6 km to the south west). Other AQMAs designated by WLBC (Ormskirk – 9 km east) and Liverpool
City Council (Liverpool – 7 km SE) are also subject to automatic and non-automatic air quality monitoring.
It is considered that there are no automatic or non-automatic monitoring stations within the area considered to
be influenced by releases from proposed operations at the application site and that the nearest stations are
unlikely to be representative of conditions in Great Altcar.
In the absence of locally measured background concentrations the maximum values from the DEFRA archive across
the assessment area have been employed within this assessment. The use of the DEFRA maximum value for each
pollutant is considered a precautionary approach which will most likely overestimate the existing background
concentrations around the Great Altcar area.
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The annual mean background concentration of methane employed in this assessment (1356 µg/m3) is based on
the Northern Hemisphere average16.
When considering the combination of estimated process contributions and background concentrations it should
be noted that background concentrations are generally available as annual mean values and as such simple
addition when considering short-term air quality standards may not be appropriate. Guidance from the
Environment Agency1 suggests a simplified method for combining estimated process contributions and
background concentrations. For comparison with long-term standards the overall concentration is the sum of the
process contribution (annual mean) and background concentration (annual mean). For comparison with shortterm standards the Environment Agency suggest the sum of the process contribution (hourly or daily mean) and
twice the background concentration (annual mean). This methodology has been employed in this assessment.
Table 9.14 summarises the pollutant background concentrations adopted for this assessment. Background levels
specific to the nature conservation sites considered are obtained from the APIS.
Pollutant

Averaging basis

Background concentration
µg/m3
% of standard

Ambient Air Directive Limit Values and Target Values
Carbon monoxide (CO)
8-hour mean
1471
a
1-hour mean
18.6
Nitrogen dioxide (NO2)
annual mean
9.3
b
15-minute mean
3.7
Sulphur dioxide (SO2)
1-hour meana
2.7
c
24-hour mean
1.6
24-hour meand
15.9
PM10
annual mean
13.4
PM2.5
annual mean
7.6
Benzenee
annual mean
0.24
Environmental assessment levels
Carbon monoxide
hourly meanf
2104
e
a
Benzene
hourly mean
0.5
hourly meana
4.5
Nitrogen monoxide (NO)
annual mean
2.2
a
hourly
mean
2712
Methane (CH4)g
annual mean
1356
Table 9.14: Background Concentrations Adopted in the Assessment

15
9
23
1
<1
1
32
34
30
5
7
<1
1
<1
13
19

One-hour mean is determined from annual mean value using a conversion factor of 2.01.
15-minute mean is determined from the hourly mean using a conversion factor of 1.341.
24-hour mean is determined from the hourly mean using a conversion factor of 0.591.
24-hour mean is determined from annual mean value using a conversion factor of 1.18 (a and c
above).
e. Volatile organic compounds are assessed against the limit value for benzene in accordance with
Environment Agency guidance1.
f. One-hour mean is determined from 8 hour mean using a conversion factor of 1.431.
g Lower hydrocarbons (methane, ethane, propane, butane, pentane) are assessed against the limit for
methane.
a.
b.
c.
d.

Background levels specific to the nature conservation sites considered are obtained from the APIS and are
summarised in Table 9.15. The background concentrations adopted represent the maximum concentration
across the entire site.
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Site
Nitrogen oxides annual mean
Sulphur dioxide annual mean
Nitrogen deposition
Nitrogen acid deposition
Sulphur acid deposition

A

B

C

D

Downholland
Moss SSSI

Ribble & Alt
Estuaries SPA

Sefton Coast
SAC

Liverpool
Bay SPA

µgNO2/m3
12.64
21.98
23.62
µgSO2/m3
1.60
0.97
1.05
kgN/ha/y
13.44
12.74
15.12
keq/ha y
1.10
0.91
1.08
keq/ha y
0.19
0.35
0.31
Table 9.15: Site relevant background concentrations

25.76
1.11
15.96
1.14
0.35

a. Background concentrations are the maximum across the entire site.

Impact Assessment
Air Emissions Assessment
The contributions to ambient concentrations of the selected pollutant releases from the proposed development
have been modelled using the Atmospheric Dispersion Modelling System (ADMS) version 5.2. The use of this
modelling tool is accepted by the Environment Agency and UK Local Authorities for regulatory purposes. Appendix
B provides a full description of the methodology for the assessment and the important input data describing the
site operations and their resulting releases to atmosphere.
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Figure 9.1: Location of the Application Site Receptors
The assessment was undertaken over a 1 km x 1 km area with the proposed development (Grid Reference: 332690
407510) located approximately at the centre as shown in Figure 9.1. A general grid with receptors spaced at 10m
intervals (i.e. 10201 points for a 101 x 101 grid) was used to assess the process contribution to ground level
concentrations over the assessment area. The grid was considered at an elevation of 1.5 m. This is intended to
represent the typical height of human exposure.
In addition to the receptor grid, forty (40) receptors (1 to 40 in Figure 9.1) as described in Table 9.16 were
positioned at the residential locations in the vicinity of the wellsite and are intended to correspond to the
nearest locations of most frequent human exposure.
It is also expected that there will be frequent human exposure along the Cheshire Lines Path Trans Pennine Trail
which passes to the east of the proposed development . In order to monitor the likely impact of wellsite releases
on air quality, one hundred and thirteen (113) discrete receptors were placed, at a height of 1.5m, along the
length of the route as illustrated in Figure 9.1.
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Receptors were also located at the site boundary to determine the maximum off-site process contributions to
pollutant concentrations.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Receptor
(see Figure 9.1)
North Moss Farm
Warren House
Thorn Hey
Rose Farm
Villa Farm
North Moss Stables
South Moss Farm
Warren Farm
Fine Jane Cottage
Sutton House Farm
Southern Heys Farm
Sutton's Bridge
Bridge Inn Farm
Brook Farm
Moss Side Farm
Little Hey Farm
Formby's Farm
Stephenson Way 1
Stephenson Way 2
Sutton's Farm
Tyrer's Farm
Lord Sefton Way 1
Lord Sefton Way 2
Tatlock's Farm
Clayton's Farm
The Cottages
Aspinall Crescent
Hilton's Farm
Francis' Farm
Massam's Farm
Heye's Farm
Speakman's Farm
Tickles Farm
Oliver's Farm
Savage's Cottage
The Lodge
Delph Farm
Woodbine Cottages
Wood Barn Cottage
Pye Hill Farm

Easting
(m)
1819 m NW
331578
2397 m NW
330832
2290 m NW
330863
2325 m NW
330796
2131 m NW
330978
2067 m NW
331014
1928 m NW
331114
1983 m NW
330978
1242 m N
332787
1708 m W
331033
1443 m W
331267
1474 m W
331252
1608 m W
331101
1726 m W
330987
1812 m W
330905
1893 m W
330828
960 m SW
331835
1587 m W
331175
1600 m SW
331229
1037 m SW
331999
952 m SW
332164
1023 m SW
332228
1081 m S
332348
1112 m SW
332222
1093 m S
332471
1196 m S
332406
1013 m S
332665
1147 m S
332717
1239 m S
332636
1259 m S
332489
1342 m S
332854
1457 m S
332953
1564 m S
332996
1597 m S
333102
1541 m SE
333389
1811 m SE
333991
2019 m SE
334242
2204 m SE
334508
2289 m SE
334652
2023 m E
334648
Table 9.16: Location of Residential Receptors
Positiona

Northing
(m)
408950
409024
408890
408858
408779
408720
408620
408511
408748
407924
407750
407834
407759
407792
407823
407851
407074
407039
406857
406737
406717
406597
406485
406501
406439
406348
406497
406363
406272
406267
406178
406077
405976
405967
406137
406250
406219
406264
406331
407003

b. Location of the receptor relative to the centre of the wellsite.
It is also necessary to consider the impact of releases on any local statutory designated sites. Following a review
of all sites in the local area, four (4) nature conservation sites, met the criteria for assessment (see 1.4.3) as
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described in Table 9.17. It may be noted that the Downholland Moss SSSI has a geological designation and as
such does not require assessment for ecological effects.
Easting
Northing
(m)
(m)
Downholland Moss SSSI
0.2 km N
332646
407685
Ribble and Alt Estuaries SPA, RAMSAR
4.7 km NW
330242
411547
Sefton Coast SAC, SSSI
5.7 km N
330861
412933
Liverpool Bay SPA
6.2 km NW
327804
411385
Table 9.17: Location of Receptors at Nature Conservation Sites

Receptor
A
B
C
D

Positiona

a. Location of the edge of the habitat closest to the Altcar Moss wellsite.
The plant likely to have a release to atmosphere intended for use during the proposed development across all
phases were identified. Appendix B provides a detailed assessment of the schedule of operation of each item its
specification, location and pollutant releases to atmosphere.
For this modelling assessment hourly sequential meteorological data from the nearest suitable meteorological
station to the area was obtained. The data, provided by the UK Met Office, was from the Crosby station and
covered the 5-year period 2013 to 2017. The Crosby station is around 7 km south of the proposed development
at an elevation of 9m, compared with the site elevation of around 3m. Based on advice provided by the Met Office,
the proximity of the station, near-coastal location, elevation and data coverage, it was considered that data from
the Crosby station provided measurements most representative of the conditions in Great Altcar. Appendix B
provides details of other measurement stations considered and a full analysis of the meteorological data used.
Figure 9.2 presents a composite wind rose for the Crosby station for the period 2013 to 2017.
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Figure 9.2: Composite Wind Rose for the Crosby Station (2013 to 2017)
The characteristics of the surrounding surfaces and the land use within the assessment area have an important
influence in determining turbulent fluxes and hence the stability of the boundary layer and atmospheric
dispersion. Based on modelling guidance the parameters describing surface characteristics for the Great Altcar
area were determined as summarised in Table 9.18.
Parameter
Assigned value
Structure having most influence on dispersion
Rig generators
Surface roughness
0.3 m
Minimum Monin Obukhov length
10 m
Surface albedo
0.23
Priestely Taylor parameter
1.0
Surface elevation
Flat terrain
Table 9.18: Assumed Surface Characteristics
Sensitivity analyses were undertaken, as described in Appendix B, on these parameters over a reasonable range to
determine the influence of the assumed values on modelling outcomes. In all cases reasonable variations around
the assigned values did not indicated a significant influence that would impact the general conclusions reached.
ADMS 5.2 has been employed to estimate process contributions to ambient pollutant concentrations based on the
general conditions described for five meteorological years (2013 to 2017). For the purposes of this assessment it
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is assumed that the once commenced the programme will run continuously, although in practice it is possible that
there will be breaks between operational phases. The assumed schedule adopts a precautionary approach and will
provide a worst-case air quality impact.
It may be noted that air quality benchmarks are expressed as a mean over a calendar year while the proposed
development will span at least two and potentially up to five consecutive calendar years. Since start dates for each
month of each year are considered there is confidence that a representative measure of the worst-case
combination of operational and meteorological conditions will be assessed

Impact on Human Health
Figures 9.3 and 9.4 illustrate the dispersion of nitrogen dioxide on short-term and long-term averaging bases
respectively. The dispersion patterns are reasonably typical of all pollutants considered. It may be seen that the
locations of both the short-term and long-term maxima occur within the proposed development boundary and
very close to the sources as would be expected for such low-level releases. Substantial process contributions are
present at the site boundary, although these decrease rapidly with distance.
The maximum process contributions for most pollutants generally represent a significant proportion of the
corresponding environmental standard with exceedances of the applicable standards for all pollutants considered
with the exception of sulphur dioxide and PM10 on a long-term basis. These contributions are the maximum
determined over the assessment area for the five (5) years’ meteorological conditions, with the worst-case
operational scheduling. All maximum concentrations occur within or on the proposed development boundary.
Process contributions at other locations of interest and at other times and with alterative scheduling will be lower
and often considerably lower.
Maximum concentrations outside of the proposed development occur at the site boundary. While in most cases
maximum process contributions at the site boundary are substantially lower than at the point of maximum impact,
the process contributions are still significant with exceedances in applicable standards for some pollutants.
Air quality standards with respect to human health are not considered to be applicable at the site boundary and
immediately beyond in the areas most affected by site process contributions. This is because, it is not considered
that frequent human exposure, over the air quality standard averaging periods, is likely in these areas due to the
absence of any residential locations or designated footpaths.
The residential locations in the vicinity of the proposed development and the Cheshire Lines Path Trans Pennine
Trail are considered to be the only locations in the vicinity of the wellsite to which the public normally have
access and where human exposure for the air quality standard averaging periods is likely. Table 9.19 compares
the maximum process contributions over each group of receptors with the Environment Agency screening
criteria headroom.
Maximum process contribution
Criteria
a
(% standard)
Pollutant
Averaging basis
headroom
% standard
Residential
Cheshire Lines
8 hour
Carbon monoxide
17.1
0.5
0.6
1 hour
18.1
14.4
16.6
Nitrogen dioxide
annual
46.8
3.6
7.4
15 min
19.7
0.1
0.2
Sulphur dioxide
1 hour
19.8
0.1
0.1
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24-hour
19.7
0.1
0.2
24-hour
13.6
0.6
1.0
PM10
annual
36.5
0.2
0.4
annual
PM2.5
13.9
0.3
0.6
annual
Benzene
65.2
3.3
10.8
Carbon monoxide
1 hour
18.6
0.5
0.9
1 hour
Benzene
19.9
6.2
9.8
1 hour
20.0
2.2
3.6
Nitrogen monoxide
annual
69.3
0.4
0.9
Table 9.19: Maximum Process Contributions at Locations of Human Exposure
a. Criteria headroom is the maximum process contribution, which meets the screening assessment
criteria (i.e. the short-term process contribution is less than 20% of the short-term environmental
standard less the corresponding background and/or the long-term predicted environmental
concentration is less than 70% of the long-term environmental standard).
For both the residential locations and the Cheshire Lines Path Trans Pennine Trail the maximum process
contributions for all pollutants considered are within the Environment Agency’s screening criteria (i.e. the shortterm process contribution is less than 20% of the short-term environmental standard less the corresponding
background and/or the long-term predicted environmental concentration is less than 70% of the long-term
environmental standard). In all cases the maximum process pollutant concentrations at these sensitive receptors
are considered to be insignificant in terms of air quality impact. Nitrogen dioxide and volatile organic
compounds, assessed as benzene, provide the largest process contributions relative to their air quality
standards.
At all residential locations the predicted environmental concentration is less than 75% of the long-term air
quality standard and the maximum process contribution is below 6% of the long-term air quality standard for
nitrogen dioxide, benzene, PM10, PM2.5 and nitrogen monoxide. Based on the EPUK and IAQM classification
(section 7, Table 9.6) the impact significance of these releases is considered to be ‘negligible’ in all cases.
It is considered that pollutant releases from the proposed development will not have a significant impact on air
quality at the nearest locations of human exposure and are unlikely to compromise continued attainment of
ambient air environmental standards. It is therefore concluded that the air quality impact relating to human
health of releases to atmosphere from site operations is not significant.
Impact on Ecology
A number of statutory designated sites requiring assessment, based on Environment Agency criteria, were
identified in the vicinity of the proposed development. The main pollutants of interest at the nature conservation
sites are nitrogen oxides, nitrogen dioxide and sulphur dioxide. It may be seen that there is a SSSI (Downholland
Moss) within 100m of the application site, although this has a geological designation. There are two (2) SPAs and
one (1) SAC within 4 to 6km, of the proposed development which require inclusion in the assessment.
The critical loads and levels adopted for these sites for use in this assessment have been obtained from APIS and
are summarised in Table 9.20. In the selection of critical loads, the minimum for the most sensitive habitat within
each site has been selected. Where the nitrogen critical load is provided as a range the minimum in that range has
been adopted for the assessment. This represents a worse case precautionary approach to the assessment and
will most likely result in an overestimate of impact.
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A
B
Downholland
Ribble & Alt
Moss SSSI
Estuaries SPA
Critical levels for nitrogen oxides and sulphur dioxide (see Table 9.3)
Annual mean NOx
µgNO2/m3
Ecological
Daily mean NOx
µgNO2/m3
designation
Annual mean SO2
µgSO2/m3
Critical load for nitrogen deposition
Site

Most sensitive habitat

Aurora
Energy
Resources
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Not sensitive

Raised & blanket
bogs

C
Sefton Coast
SAC

D
Liverpool
Bay SPA

30
75
10
Coastal stable
dune grasslandsacid type
8-10

N deposition CL
kgN/ha/y
5-10
Critical loads for acid deposition
Most sensitive habitat
Bogs
Acid grassland
Minimum CLminN
keq
0.321
0.223
Not sensitive
Minimum CLmaxS
keq
0.161
0.410
Minimum CLmaxN
keq
0.482
0.848
Table 9.20: Site Relevant Critical Loads and Levels

Not
sensitive

Not
sensitive

a. Critical levels and critical loads are the minimum specified for most sensitive habitat within the site.
b. No critical loads or levels are provided for those sites where there is no sensitivity to nitrogen or acid
deposition.
The predicted maximum process contributions to concentrations of nitrogen oxides and sulphur dioxide at the
nature conservation sites are summarised in Table 9.21.

Site

A
Downholland
Moss SSSI

B
Ribble & Alt
Estuaries SPA

C
Sefton Coast
SAC

D
Liverpool
Bay SPA

74.47
12.64
87.1
671
25.28
696
-

0.47
1.6
21.98
22.5
75
4.16
5.5
43.96
48.1
64

0.37
1.2
23.62
24.0
80
3.49
4.7
47.24
50.7
68

0.34
1.1
25.76
26.1
87
3.93
5.2
51.52
55.5
74

Nitrogen oxidesa
Maximum annual mean PC
Background concentration
Maximum annual mean PEC
Maximum daily mean PC
Back ground concentration
Maximum daily mean PEC

µgNO2/m3
% CL
µgNO2/m3
µgNO2/m3
% CL
µgNO2/m3
% CL
µgNO2/m3
µgNO2/m3
% CL

Sulphur dioxide
µgSO2/m3
0.08
0.0011
0.0011
0.0009
% CL
<0.1
<0.1
<0.1
Background concentration
µgSO2/m3
1.60
0.97
1.05
1.11
µgSO2/m3
1.68
0.97
1.05
1.11
Maximum annual mean PEC
% CL
10
11
11
Table 9.21: Maximum Process Contributions of Nitrogen Oxides and Sulphur Dioxide
at the Nature Conservation Sites
a. Total nitrogen oxides are expressed as NO2.
Maximum annual mean PC
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For the three (3) ecological designations considered maximum process contributions of sulphur dioxide are
equivalent to less than 1% of the applicable critical load in all cases and as such may be considered insignificant.
The maximum annual mean process contributions of nitrogen oxides at these sites are just above 1% of the
applicable critical level, although the corresponding predicted environmental concentrations are within the
applicable critical load, albeit somewhat above the screening criterion of 70% of critical load. The daily mean
nitrogen oxides process contribution at these sites is relatively low at less than 10% of the critical load with
corresponding predicted environmental concentrations well within the applicable critical load. While the process
contributions of nitrogen oxides cannot be screened out as being insignificant, the precautionary approach to the
assessment should be taken into consideration.
The determination of nitrogen deposition at the selected nature conservation sites is summarised in Table 9.22.
The determination was undertaken in accordance with the guidance in AQTAG 069 and considered dry deposition
only. Guidance indicates that wet deposition over relatively short distances is unlikely to be significant.

Site

Maximum process N
deposition
Back ground
concentration
Maximum annual
mean PEC

µgNO2/m2/sa
kgN/ha/y
% CLb

A
Downholland
Moss SSSI
0.0782
7.507

B
Ribble & Alt
Estuaries SPA
0.00049
0.047

C
Sefton Coast
SAC
0.00039
0.037

not sensitive

0.9

0.5

13.44

12.74

15.12

15.96

20.95

12.79

15.16

not sensitive

256

189

15.99
not
sensitive

kN/ha y
kN/ha y
% CLb

D
Liverpool
Bay SPA
0.00035
0.034
not
sensitive

Table 9.22: Nitrogen Deposition at the Conservation Sites
a. Determination of deposition is based on the deposition velocity for grassland terrain9.
b. The critical load selected is the minimum of the range specified for the most sensitive habitat over the
entire site.
The process contributions to nutrient nitrogen deposition at the Ribble Alt and Estuaries SPA and Sefton Coast SAC
were less than 1% of their respective critical loads and are therefore considered insignificant. While there is
exceedance of the critical loads at these sites, this is due to an existing large background deposition and it is not
considered that the process contributions have any significant influence on critical load compliance. Neither the
Downholland Moss SSSI nor the Liverpool Bay SAC are sensitive to nitrogen deposition.
The determination of the process contribution to acid deposition at these sites is summarised in Table 9.23.

Site

Nitrogen acid deposition

Sulphur acid deposition

µgNO2/m2/sa
kgN/ha/y
keq/ha y
µgSO2/m2/sa
kgS/ha/y
keq/ha y
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A
Downholland
Moss SSSI
0.0782
7.507
0.5360
0.001004
0.1583
0.00989

B
Ribble & Alt
Estuaries SPA
0.00049
0.047
0.0033
0.000013
0.0021
0.00013

C
Sefton Coast
SAC
0.00039
0.037
0.0027
0.000013
0.0020
0.00012

D
Liverpool
Bay SPA
0.00035
0.034
0.0024
0.000010
0.0016
0.00010
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keq/ha/y
% CLb,c
keq/ha/y
keq/ha y
% CLb,c

0.5459

0.0035

0.0028

0.0025
not
sensitive

not sensitive

0.7

0.3

1.29

1.26

1.39

1.49

1.84

1.26

1.39

not sensitive

262

164

1.49
not
sensitive

Table 9.23: Acid Deposition at the Conservation Sites
a. Determination of deposition is based on the deposition velocity for grassland terrain9.
b. Calculations of process contribution and predicted environmental concentrations were undertaken
using the APIS critical load tool.
c. The critical loads selected are the minimum specified for all habitats over the entire site.
The process contributions to acid deposition at the Ribble Alt and Estuaries SPA and Sefton Coast SAC are less than
1% of the critical load in both cases and as such are considered insignificant. While there is exceedance of the
critical load at these sites, this is due to an existing large background deposition and it is not considered that the
process contribution has any significant influence on critical load compliance. Neither the Downholland Moss SSSI
nor the Liverpool Bay SAC are sensitive to acid deposition.
At the sites sensitive to nitrogen and acid deposition maximum process contributions are considered to be
insignificant. While the maximum process contributions at the sites with an ecological designation are above the
screening criteria for nitrogen oxides, this is considered unlikely to pose any threat to, or have any substantial
influence on, the continued attainment of critical levels. It is therefore concluded that the air quality impact
relating to ecology of releases to atmosphere from the proposed development is not significant.

Limitations
The use of models to predict the dispersion of releases has associated uncertainties and limitations. In this case a
dispersion algorithm is employed together with manufacturer’s estimates of pollutant releases to atmosphere and
a proposed programme of operations to determine contributions of pollutants over a wide area. The most
significant uncertainties involved are discussed below.
The operational load in practice is likely to be lower on occasions than that modelled in this assessment. The project
is modelled based on full load operation of all engines and flares on a continuous 24-hour per day basis for the
entire duration of the project phase except where specifically limited by working hours or the Applicants project
schedule. This provides what is considered to be a significant overestimate of process releases in practice,
particularly for the high energy intensive phases such as drilling (Phases 2 and 3) and flow testing (Phases 5 and 6).
In addition, a continuous programme is assumed whereas in practice it is possible that there will be breaks
between operational phases. This is likely to result in an overestimate of long-term impacts which are determined
over a calendar year.
The release rates upon which the assessment is based are consistent with the operation of engines and flares and
construction vehicles at the regulation or benchmark limits. In addition, heavy duty vehicle idling emissions are
considered to be conservative estimates. In practice it is likely that pollutant release rates will be somewhat lower,
and in some cases, substantially lower, than the levels assumed in this assessment. This will result in an
overestimate of ambient impact.
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Conversion rates for nitrogen monoxide to nitrogen dioxide of 35% and 70% have been employed as recommended
by the Environment Agency1 for short and long-term air quality impacts respectively. These are generally
considered to be quite conservative estimates. Conversion rates over the relatively short distances considered in
this assessment are likely to be substantially lower than those assumed with estimates based on the Janssen
equation10 ,as examined in Appendix B, indicating a likely overestimate of the significance of process releases of
nitrogen dioxide and associated nitrogen and acid deposition at the nature conservation sites.
In the assessment of particulate matter releases the environmental standards used are those for PM2.5 and PM10.
A precautionary approach is adopted and it is assumed that, when comparing the release with the corresponding
standards, all particulate matter is present as PM10 or PM2.5 as appropriate.
Volatile organic compounds are assessed as benzene as required within guidance for situations where the
composition of the release is not known. In practice it is expected that a large proportion of the volatile organic
compounds release will be methane or other lower hydrocarbons. Experience11 suggests the composition of the
release closely mirrors the composition of the fuel. Methane and lower hydrocarbons have significantly higher
environmental benchmarks compared with benzene and as such the air quality impact on human health in practice
will be substantially less than reported in this assessment.
The meteorological conditions upon which the assessment was based vary from year to year and influence ambient
impact. A sensitivity analysis has shown the differences expected due to changes in meteorological conditions for
a five (5) year period. This assessment is based on the year providing the maximum impact for each location and
pollutant and as such is likely to be an overestimate for most meteorological years.
Due to the phased nature of the project and the differences in pollutant releases for each phase, the ambient
impact relative to standards, which are based on a calendar year, will be dependent on the commencement date
of the project. The assessment has shown significant differences depending on the assumed starting date for the
project. This assessment is based on the project start date providing the maximum impact for each location and
each pollutant and as such is likely to be an overestimate for most cases in practice.
The model used can influence predictions of ambient impact. In this case a sensitivity analysis of the two most
widely used models for regulatory purposes indicated that the conclusions of the assessment were not dependent
on the selection of model. ADMS, on average, provides a somewhat higher predicted ambient impact compared
with US equivalent AERMOD for locations within 2 km or so of the site. AERMOD shows slightly higher process
contributions at more distant locations such as the ecological conservation sites considered.
The necessary assumptions made regarding surface characteristics can have either a negative or positive impact
on modelling outcomes. A sensitivity analysis indicates that variations due to the assumed surface characteristics
are unlikely to be significant in terms of the conclusions of the assessment as the potential for any impact is
mitigated by the selection of descriptive parameters considered representative of the assessment area.
There are inherent uncertainties associated with the use of air dispersion models to predict the ambient impact of
releases. With this in mind, the assessment herein has been undertaken using conservative assumptions which
tend towards an over estimation of the ambient impact. It is considered that the assessment has taken a
precautionary approach and the conclusions reached therefore incorporate a reasonable margin of comfort in
spite of the inevitable uncertainty of such modelling studies.
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Impact of Dust Arising During Site Construction
It is likely that the construction activities associated with the proposed wellsite development will give rise to
dust emissions, albeit temporary in nature and largely restricted to the areas close to the wellsite.
The potential for fugitive dust is most likely to arise from the movement of vehicles over the earth, the stripping
of soil, excavations and the subsequent storage of excavated materials and transfer of materials to and from
lorries. This may be exacerbated by spillages during transportation and handling and also by periods of dry
weather and high wind speeds.
The potential for dust impact has been assessed based on the guidance provided by the IAQM6. Four (4) activities
considered to have the most significant potential for fugitive release of dust are identified; demolition,
earthworks, construction, and track-out. In this case there are no demolition activities associated with the
proposed development.
Construction of the site and construction of an access track and the wellsite will be in Phase 1 of the proposed
development and last around one hundred and twelve (112) days. The subsequent restoration of the site will be
undertaken in Phase 8 of the proposed development and is scheduled for a duration of eight weeks and will
include the break up and removal of the wellsite and access track and restoration of the land to agricultural use.
No major construction activities likely to cause related dust releases are scheduled in Phases 2 to 7 of the
proposed development which are of five hundred and thirty-eight (538) days duration.

Screening Assessment
IAQM guidance indicates that an assessment will normally be required where the conditions in Section 9.7 are
met.
In this case there are no sites with ecological designations within 50m of the wellsite boundary. The
Downholland Moss SSSI is around 90m from the nearest site boundary and has a geological designation. Site
traffic will leave the site via the access track and upgraded Sutton’s Lane and then largely head south west along
Lord Sefton Way in the direction of Formby. At no time does this main access route come within 50m of the SSSI.
Ecological receptors are therefore not considered within this assessment.
There are no human receptors within 350m of the wellsite boundary. The nearest residential location is at
Formby’s Farm, which is around 900m from the main wellsite. There will be a need to construct an access track
from Sutton’s Lane to the wellsite. Both Tyrer’s Farm and Sutton’s Farm are within 50m of Sutton’s Lane. While
the activities likely to give rise to the greatest releases of dust will be undertaken on the access track and wellsite,
consideration may also be given to the proximity of these residential locations to the main access route which
is within 50m.

Risk of Dust Impact
The potential dust emission magnitude for the wellsite and access track construction activities, before any
mitigation, are assessed in Tables 9.24 to 9.26. The assessment generally adopts a conservative approach.
Construction of the access track branching off Sutton’s Lane and the subsequent surface preparations for the
wellsite are in excess of around 150m from the nearest residential locations at their closest approach and
considered unlikely to have a significant impact on the nearest human receptors. The elements of earthworks
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which have the greatest potential for dust release are likely to be over 890m from the nearest residential
locations.
It should also be considered that in Phase 8 of the proposed development, restoration, (lasting eight weeks) the
wellsite and access track surface will be broken up and removed. , These activities are mostly undertaken in
excess of 350m from the nearest residential locations, although parts of the access track are within 140m. The
activities within 350m of the nearest human receptors are likely to be limited to around the (10) days.
The dust emission magnitude for the earthworks associated with the proposed development is assessed in Table
9.24 and is considered to be ‘Medium’, although this is inherently a conservative assessment as most of the
works with the greatest potential for dust release are conducted over 350m from the nearest residential
locations.
Criteria

Effect
The wellsite area is around 9,400m2, with a further
Site area
estimated 3,200m2 of access track.
Soil type
Moderately dusty soil
Maximum of 10 or fewer vehicles operating at any one
Earth moving vehicles operating
time
Expected that around 14,000 tonnes of materials will be
Material moved
moved including the removal of existing subsurface and
delivery of aggregates and concrete.
Presence of bunds
Bunds of less than 4m height are expected.
The construction and restoration phases of the project will
Operating times
last for around 16 weeks (4 months) and 1 month
respectively, although the scheduling is as yet unknown.
Overall rating
Conservative estimate of effects.
Table 9.24: Dust Emission Magnitude for Earthworks Activities

Classification
Medium
Medium
Medium
Small
Small
Small
Medium

Construction activities, which involve the construction of the drilling cellar and the installation of a cess tank
and interceptor, will be confined to the wellsite which is in excess of 350m from the nearest residential location.
These activities will be conducted over a relatively short duration of around ten (10) days. The dust magnitude
is assessed in Table 9.25 and is classified as ‘Medium’. This is considered a precautionary assessment, particularly
for the nearest human receptors.
Criteria
Effect
Building volume
Total building volume is less than 25000 m3.
Dust potential of construction
Largely concrete for pad.
materials
Concrete batching
Small scale concrete batching is possible
Sand blasting
No sand blasting is expected.
Overall rating
Conservative estimate of effects.
Table 9.25: Dust Emission Magnitude for Construction Activities

Classification
Small
Small
Medium
Small
Medium

The access track from the main wellsite is around 815m in length and will be constructed with a geotextile
membrane, a 500 mm layer of aggregate and paved with track panels. The access track joins the upgraded
Sutton’s Lane at the Broad Lane junction. There is a further 100m before the route passes within 50m of the
nearest residential location. The dust magnitude associated with track out is assessed in Table 9.26 and is
conservatively estimated as ‘Medium’. It is considered that significant impact at the nearest residential locations
will be unlikely.

Document No: AER-PA-AM-ES-01 Revision: 0

Page 103 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Criteria
Number of HGV vehicle
movements
Surface material
Length of unpaved road

Effect
Less than 50 HDV outward movements expected in any
one day.
Moderately dusty.
The access track, which will be prepared with a stone
base and covered with track panels, is around 815m in
length
Conservative estimate of effects.
Table 9.26: Dust Emission Magnitude for Trackout

Overall rating

Aurora
Energy
Resources
Classification
Medium
Medium
Small

Medium

Sensitivity of the Area
IAQM guidance recommends the assessment of the sensitivity of the area takes into account:





the specific sensitivities of receptors in the area;
the proximity and number of those receptors;
in the case of PM10, the local background concentration;
site specific factors, such as whether there are natural shelters, such as trees, to reduce the risk of
wind-blown dust.

It is considered that in terms of both dust soiling and the human health effects of PM10 there are a small number
of ‘high’ sensitivity receptors present at around 150m from the nearest locations of earthworks associated with
the project. Construction activities are largely confined to the wellsite, which is in excess of 900m from the
nearest residential locations and around 700m from the nearest footpath (Cheshire Lines).
IAQM guidance for trackout sensitivity indicates that receptor distances should be measured from the side of
the roads used by construction traffic. Without site specific mitigation, trackout may occur from roads up to
500m from large sites, 200m from medium sites and 50m from small sites, as measured from the site exit. The
impact declines with distance from the site, and it is only necessary to consider trackout impacts up to 50m from
the edge of the road.
A conservative approach is taken in the assessment of site sensitivity in Table 9.27 with the site exit to be at the
end of the access track meeting Sutton’s Lane at Broad Lane. Tyrer’s Farm is around 140m from the access track
entrance and around 50m from the main construction traffic route along Sutton’s Lane.
Potential impact
Dust soiling

Human health

Condition
Earthworks
Construction
Receptor sensitivity
High
High
Number of receptors
1-10
1-10
Distance from site (m)
>150
900
Sensitivity of area
Low
Low
Receptor sensitivity
High
High
Number of receptors
1-10
1-10
Distance from site (m)
150
900
PM10 background
<24
<24
concentration (µg/m3)
Sensitivity of area
Low
Low
Table 9.27: Assessment of Sensitivity of Area

Trackout
High
1-10
>50
Low
High
1-10
50-100
<24
Low

Risk of Impact
The risk of impact for human health and dust soiling (Table 9.8) is estimated by considering the magnitude of
the effect (Tables 9.24 to 9.26) and the sensitivity of the receiving area (Table 9.27) as summarised in Table 9.28.
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Earthworks
Low
Low

Construction
Low
Low
Negligible
Table 9.28: Assessment of Risk of Impact

Aurora
Energy
Resources
Trackout
Low
Low

Conclusions and Mitigation Measures
The impact on human health is considered ‘Low’ based on the distance between the proposed development,
and the nearest residential locations, the small number of receptors at that distance and the generally low
background concentration of PM10.
The risk of dust soiling is considered to be ‘Low’ based on the location of residential properties relative to the
proposed development and the small number of receptors.
The assessment indicates that, due to the distance between the proposed development and the nearest nature
conservation areas, the risk of impact on ecological receptors is ‘Negligible’.
This assessment is made without any mitigation measures being considered. Mitigation measures, adhering to
industry best practice, specific to the control of dust during construction have been incorporated into the design
of the development. The following measures will further reduce the dust impact risk determined in this
assessment:


A construction environmental management plan (CEMP), incorporating best practices, will be
employed during the construction phase.



Material deliveries and stock piles on site will be sheeted to prevent windblown dust releases.



Loads entering and leaving the site will be sheeted, where appropriate, to prevent windblown dust
releases.



In dry periods a bowser will be available to dampen any dry and dusty road surfaces to minimise
entrainment of dust.



Vehicle wheel washing facilities will be available to minimise the transfer of site dust on to the road
network.

It is expected that with mitigation measures in place and bearing in mind the conservative approach to the
assessment before mitigation, the risk of dust impact from all operations will reduce to ‘negligible’ for all
activities and for all impacts. It is therefore concluded that the impact of dust arising from construction
activities is not significant.

Impact of Dust Arising During Site Operation
During site operation there is the potential for generation of dust due to the movement of heavy vehicles on
unpaved roads and surfaces. During the operational phases of the project the maximum average outbound
frequency of heavy goods vehicles is around twenty eight (28) per day (see Table 9.29). Based on the conservative
assessment in Table 9.26, it might be expected that a “low” risk of dust from track out would be appropriate during
the operational phases which would be reduced to “negligible” with implementation of the best practice mitigation
measures above. It is therefore concluded that the impact of dust arising from the proposed development is
not significant.
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Impact of Traffic Emissions
The proposed development will have the effect of increasing traffic flow in the area, which in turn will result in
additional releases of certain pollutants to air. Assessment methodology based on the DRMB7 has been used to
determine significance and impact of additional off-site traffic movements during the main phases of the
proposed development. The impact of on-site vehicle movements is considered within the main air quality
assessment, Appendix B.
The main route to the proposed development will be from the Formby direction onto Sutton’s Lane and the
wellsite access track. Table 9.29 summarises the expected HGV movements for the duration of the project.

Phase of project

Duration
(days)

HGV movements

1

Wellsite construction

88

2099

2

Drilling and coring of vertical borehole

150

1064

3

Drilling and coring of horizontal borehole

150

930

4

Hydraulic fracture stimulation

60

3278

5

Initial flow testing

60

838

6

Extended flow testing

90

224

7

Decommissioning and abandonment

28

344

8

Site restoration
56
Table 9.29: HGV Movements over the Project

1908

In addition to HGV movements it is expected that there will be no more than one hundred (100) movements of
passenger cars and light goods vehicles (less than 3.5t gross weight) during any day of the proposed
development.

Assessment Criteria
The DRMB provides guidance on the screening out of changes with the objective of determining whether a
proposed development is likely to have a significant impact in terms of air quality. It is first necessary to identify
any affected roads in the vicinity using the criteria in Table 9.30.
Criterion
Assessment
Road alignment will change by 5 m or more
Not applicable
Daily traffic flows will change by 1,000 AADTa or more
No – see Table 9.29
Heavy duty vehicle flows will change by 200 AADT or more
No – see Table 9.29
Daily average speed will change by 10 km/h or more
Unlikely
Peak hour speed will change by 20 km/h or more
Unlikely
Table 9.30: Screening Assessment for Affected Roads
a. AADT – annual average daily traffic
In this case none of the main routes to and from the proposed development are classed as an affected road. The
DMRB specifies that if none of the roads in the relevant network meet any of the traffic/alignment criteria then
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the impact of the scheme can be considered to be neutral in terms of local air quality and no further work is
needed.
The IAQM5 also provide guidance on the need for an air quality assessment based on indicative criteria related
to the change in traffic flow brought about by a development as summarised in Table 9.9. There are no air quality
management areas adjacent to any of the main routes into or out of the wellsite. Expected increases in average
vehicle movements over the duration of the project fall well below the IAQM criteria for an air quality
assessment with a maximum AADT for HDVs of 15. On this basis it is determined that an air quality assessment
for the change in traffic brought about by the proposed development is not required.

Conclusions
Increases in road traffic brought about by the proposed development are assessed to have a neutral impact on air
quality based on Highway’s Agency guidance. IAQM guidance indicates that an air quality assessment is
unnecessary. It is therefore concluded that the impact of emissions to air arising from traffic associated with the
proposed development is not significant.

Impact of Emissions of Radon
It is considered that releases of radon may arise from radon present in the natural gas produced and as a decay
product from radium present in produced waters which is subsequently released as a gas during phase
separation. In both cases the gases will be release to atmosphere through the flares. The significance of these
releases has been assessed using Environment Agency initial radiological assessment methodology14,15 as
described in Appendix B. The assessment indicates a worst case does rate which is well within both the
Environment Agency screening criteria and the statutory public dose. It is therefore considered that releases of
radon associated with proposed development are not significant.

Photochemical Ozone Creation Potential
Some of the pollutants released have the potential to react to form ozone. Ground level ozone is a highly reactive
pollutant with a potential to damage human health and vegetation. It is produced by the action of sunlight on
volatile organic compounds and oxides of nitrogen. Environment Agency guidance12, provides a standardised
methodology for determination of the photochemical ozone creation potential (POCP) of a release. In the case
of the proposed operations it is considered that releases of volatile organic compounds, nitrogen dioxide,
sulphur dioxide and carbon monoxide have implications for ozone formation. The total release of each of these
over the duration of the proposed development is assessed in Table 9.31.
Pollutant
POCP factor
1 Construction
2 Vertical drilling
3 Horizontal drilling
4 Fracturing
5 Initial flow test
6 Extended flow test
7 Decommissioning
8 Restoration
TOTAL

Release over project (t)
NO2
CO
SO2
2.8
2.7
4.8
6.76
7.08
0
129.68
78.57
0.09
129.68
78.57
0.09
46.52
28.19
0.03
15.08
68.55
1.05
16.74
71.75
1.08
9.1
5.7
0.01
0.91
1.02
0
354
339
2
Table 9.31: Calculation of POCP related releases
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Benzene
21.8
0.5
10.4
10.4
3.7
25.3
26.2
0.7
0.1
77

POCP (t)
49
802
802
288
783
817
57
7
3605
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The assumptions made in relation to releases are considered to represent the worst case for the proposed
development. The determination indicates a POCP for the proposed development of 3,610 tonnes.

Global Warming Potential
Some of the pollutants released are greenhouse gases and it is required that the impact on global warming be
determined. In this case the assessment confines itself to the consideration of direct emissions to air from site
plant. There is no assessment of any indirect emission (i.e. heat or power imported to site for use in operations).
Environment Agency guidance13, provides a standardised methodology for determination of the impact on
global warming of a release on the basis of the equivalent mass release of carbon dioxide.
In the case of the proposed plant it is considered that releases of carbon dioxide, methane and nitrous oxide
have implications for global warming. The annual release of each of these is assessed in Table 9.32 and
represents the total release for the project duration. The global warming potential factors for methane and
nitrous oxide use the values specified in the Intergovernmental Panel on Climate Change’s 4 th Assessment
Report.

Species

1

298

25

Impact
(t CO2
equivalent)

120

0.0204

0.52

139

14687

0.4124

10.39

15070

14687

0.4124

10.39

15070

CO2

Global warming potential
(relative to CO2, 100 years)
1
Construction
2
Vertical drilling
3
Horizontal drilling
4
Fracturing
5
Initial flow test
6
Extended flow test
7
Decommissioning
8
Restoration
TOTAL

Release over project (t)
N2O

CH4

5378

0.1514

3.72

5516

22262

0.0327

25.26

22903

23546

0.1576

26.19

24248

1065

0.4667

0.73

1222

27

0.0041

0.12

31

81772

1.658

77.3

84199

Table 9.32: Calculation of Greenhouse Gas Releases
The assumptions made in relation to releases are considered to represent the worst case for the proposed
development. The determination indicates a global warming impact equivalent to 84,199 tCO2.

Likely Significant Effects
An assessment of the range of activities giving rise to pollutant emissions to air has indicated no significant
effects.

Cumulative Effects
Other Developments
Future background concentrations in the vicinity of the proposed development will be enhanced by other
developments in the area of influence which contribute process pollutant contributions. It is therefore important
to understand whether there are any significant current or planned developments in the area of influence which
might have an impact on the assessment outcome. Details of current and planned developments have been
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reviewed from the Sefton Council local planning register, LCC and WLBC and the Environment Agency’s permitting
database as detailed in Appendix B.
For the purposes of this assessment a circular area of radius 10 km with centre the proposed Altcar Moss wellsite
was considered. The postcodes within this area are DL37, L39, L29, L38, L31, L23, and PR8. These were used as
the search criteria within the planning portals for LCC, WLBC, and Sefton Council and the Environment Agency’s
register of permits issued and applications made. All planned and current developments from 2016 onwards in
these postcodes were considered and initially screened for contribution of affected pollutants and distance from
the proposed development. All developments beyond the 10 km search area were omitted as it considered
unlikely that releases would have any significant impact around the selected area. The remaining developments
falling within the search area were assessed for their likely additional contribution to 2016 pollutant background
concentrations around the proposed development.
The assessment indicates that there are no current or planned developments which are likely to have any
significant impact on the existing background concentrations of the pollutants of interest in the area of influence
around the proposed development.

Project Scheduling
The assessment of air quality impact of proposed development is based on the assumption that the distinct
phases of the project operate separately. The assessment does not consider the air quality impact for the case
where phases are operated simultaneously. In some circumstances this might result in an increase in the
maximum air quality impact summarised in Table 9.19. Simultaneous operation of the phases is not intended,
although it is notable that there is significant headroom within the assessment to allow for a reasonable
deviation from the schedule without affecting the assessment conclusions.

Conclusion
It is concluded that potential cumulative effects have no influence on the outcome of the assessment. It is
concluded that cumulative effects on air quality are not significant.

Interactive Effects
No interactive effects have been identified which significantly contribute to the air quality impact associated
proposed development. It is concluded that interactive effects on air quality are not significant.

Mitigation
The risk of impacts associated with dust releases during construction activities is assessed as “Low”, however it
is considered that this can be reduced to “Negligible” by implementing best practice mitigation as discussed in
section 9.9.9.
With regard to all other activities, the impact on air quality is assessed as not significant and no mitigation is
required.
Air quality monitoring will be undertaken throughout the proposed development. An Air Quality Monitoring
Plan will be agreed with the Environment Agency.

Document No: AER-PA-AM-ES-01 Revision: 0

Page 109 of 411

Altcar Moss Wellsite
Planning Application

Aurora
Energy
Resources

Environmental Statement

Residual Effects
With the mitigation measures for construction dust releases in place the residual effects are not significant.

Summary
The assessment concludes that with embedded mitigation measures in place the significance of the effect of
releases to air on local air quality is ‘not significant’ for all of the effects considered. It is not considered that
releases from the proposed development pose any threat to human health, protected nature conservation sites
or amenity based on accepted environmental benchmarks.
Table 9.33 summarises the finding of the assessment.

Description of effect
Emissions to air
from site
equipment
Dust arising from
construction
activities

Dust arising from
site traffic

Significance before
mitigation

Human Health
Ecology
Deposition to
ground

Negligible
Negligible

Human Health

Low

Ecology

Negligible
Minor

Human Health

Minor

Dust soiling

Not required

Negligible

Dust soiling

Ecology

Mitigation

Negligible
Minor

Significance of
residual
effect
Negligible
Negligible
Negligible

Construction
Environmental
Management Plan and site
dust suppression measures

Negligible
Negligible
Negligible
Negligible

Site dust suppression
measures

Negligible
Negligible

Vehicle emissions
operations
Human health
Negligible
Not required
Negligible
traffic
Fugitive gas
Human health
releases and
Negligible
Not required
Negligible
Amenity
odour
Radon emissions
from site
Human Health
Negligible
Not required
Negligible
operations
Table 9.33: Summary of Magnitude of Effects During Construction and Operation
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10.CULTURAL HERITAGE
EXECUTIVE SUMMARY








All eight (8) phases of the proposed development have been assessed for impact on cultural
heritage.
The Cultural Heritage baseline conditions have been defined by a desk-based appraisal of the
heritage assets within 1km of the proposed development site.
There are no heritage assets within the application site boundary
Within the study area, 17 heritage assets have been identified.
Embedded mitigation is incorporated into the development proposals through the distance from
heritage assets, the short-term temporary duration of the development and compliance with any
Hydraulic Fracture Plans.
Additional mitigation is provided by way of compliance with any approved Environmental
Management and Monitoring schemes.
The residual effects on cultural heritage with mitigation in place are considered by the Assessment
Team to range from Neutral to Slight with the potential for a temporary Negligible change in
baseline conditions

Introduction
This chapter of the Environmental Statement is concerned with the environmental impact on cultural heritage
from all eight (8) phases of the proposed development. Schedule 4 of the EIA Regulations 2017 identifies cultural
heritage as an aspect of the environment with the potential to be significantly affected by development.
This chapter draws on the findings of the Archaeological Assessment undertaken by Allen Archaeology, prepared
in support of the planning application. A copy of the Archaeological Assessment is provided as Appendix C within
the Technical Appendices.
This chapter is closely linked to Chapter 13 of this Environmental Statement, Landscape Character.

Planning Policy Context
National Policy
National Planning Policy Framework
The NPPF was enacted in February 2019. It sets out the Government’s planning policies for England and how
these are expected to be applied.
The relevant policies of the NPPF are set out in Chapter 6 of this Environmental Statement.
Chapter 16 of the NPPF, ‘Conserving and enhancing the historic environment’, is considered most relevant to
cultural heritage impact. Paragraph 189 states:
‘In determining applications, local planning authorities should require an applicant to describe the significance
of any heritage assets affected, including any contribution made by their setting. The level of detail should be
proportionate to the assets’ importance and no more than is sufficient to understand the potential impact of the
proposal on their significance. As a minimum the relevant historic environment record should have been
consulted and the heritage assets assessed using appropriate expertise where necessary. Where a site on which
development is proposed includes, or has the potential to include, heritage assets with archaeological interest,
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local planning authorities should require developers to submit an appropriate desk-based assessment and, where
necessary, a field evaluation.’
Within the glossary of the NPPF the following definitions are provided:
Heritage asset: A building, monument, site, place, area or landscape identified as having a degree of significance
meriting consideration in planning decisions, because of its heritage interest. It includes designated heritage
assets and assets identified by the local planning authority (including local listing).
Setting of a heritage asset: The surroundings in which a heritage asset is experienced. Its extent is not fixed and
may change as the asset and its surroundings evolve. Elements of a setting may make a positive or negative
contribution to the significance of an asset, may affect the ability to appreciate that significance or may be
neutral.
Planning Practice Guidance
The PPG was published in March 2014 and continues to be updated. The document provides additional guidance
in support of the NPPF. The chapter of particular relevance to Cultural Heritage is entitled ‘Conserving and
Enhancing the Historic Environment.’ Paragraph 17 states:
‘As the National Planning Policy Framework makes clear significance derives not only from a heritage asset’s
physical presence, but also from its setting.
Whether a proposal causes substantial harm will be a judgement for the decision taker, having regard to the
circumstances of the case and the policy in the National Planning Policy Framework. In general terms, substantial
harm is a high test, so it may not arise in many cases.’
International Council on Monuments and Sites
The International Council on Monuments and Sites (ICOMOS) published Guidance on Heritage Impact
Assessment, 2011. The guidance predates the NPPF and PPG, however, the guidance provides an established
and commonly applied methodology for assessing and evaluating heritage impact.
Historic England Guidance
Historic England has produced a series of Good Practice Advice for the historic environment. Relevant to this
application are Guidance Notes: Good Practice Advice 2 (GPA2) which is entitled Managing Significance in
Decision-Taking in the Historic Environment; and Good Practice Advice 3 (GPA3), entitled, The Setting of Heritage
Assets.
GPA 2 sets out its purpose as being the provision of information to assist, inter alia, applicants in implementing
historic environment policy contained within the NPPF and PPG. This includes assessing the significance of
heritage assets. The guidance makes clear that planning applications should be supported by no more
information than is necessary to reach an informed decision. Information submitted should be proportionate
to the significance of the assets and the impact of the development.
The significance of affected heritage assets needs to be understood and where relevant the contribution of its
setting to its significance. Significance is the sum of a heritage assets archaeological architectural historic and
artistic interest.
Heritage assets include nationally identified and designated and locally identified non-designated assets.
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Local Policy
Lancashire Minerals and Waste Plan
Joint Lancashire Minerals and Waste Local Plan – Site Allocation and Development Management Policies Part
1
Policy DM2 Development Management sets out that minerals operations will be supported where it can be
demonstrated that impacts can be eliminated or reduced to acceptable levels. The written justification
associated with this policy sets out that sufficient information should be made available to establish the site’s
archaeological importance.
Review of the joint Lancashire Minerals and Waste Local Plan Publication Consultation Version (Regulation
19), Autumn 2018
LCC is reviewing the adopted Minerals and Waste Local Plan. A draft revised local plan was consulted on 2018,
representations made are currently being considered. The written justification associated with policy MW1
states that sufficient information should be made available to establish the site's archaeological or geological
importance, and great weight will be given to the conservation of designated heritage assets (and nondesignated heritage assets of archaeological interest that are demonstrably of equivalent significance to
scheduled monuments), in line with the NPPF.
Onshore Oil and Gas Exploration, Production and Distribution Draft Supplementary Planning Document for
Consultation
This draft document was published in 2014, to date there has been no adoption of the document by the LCC.
With regards to heritage assets the guidance sets out that developers will need to consider the potential impact
of proposed developments on heritage assets. Particular mention is made of listed buildings and conservation
areas and that considerable weight relative to other material considerations will be given to these when
considering any planning application.
West Lancashire Local Plan
The West Lancashire Local Plan 2012-2027 guides future development within West Lancashire over the 15-year
period to 2027. It was adopted by Council on 16th October 2013.
The relevant policy of the West Lancashire Local Plan 2012-2027 concerning archaeological and cultural heritage
assets is EN4: Preserving and Enhancing West Lancashire's Built Environment. Details of the contents of this
policy are found below:
1. Quality Design
High quality and inclusive design will be required for all new developments and will be expected to:
i. be high quality and inspiring design and in keeping with the West Lancashire Design Guide SPD;
ii. be adaptable to climate change through construction principles;
iii. create safe and secure environments that reduce the opportunities for crime. A crime impact statement may
be required in accordance with the Council’s validation checklist;
iv. contribute to creating a ‘sense of place’ by responding positively to the setting and local distinctiveness of the
area in relation to the scale of development, site layout, building style and design, materials and landscaping;
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v. fully integrate with existing streets and paths to ensure safety for pedestrian, vehicles and cycle users; and
vi. create attractive public spaces to promote healthy and inclusive communities, making use of well-designed
open space, landscaping and public art, where appropriate.
2. Cultural and Heritage Assets
The historic environment has an aesthetic value and promotes local distinctiveness and helps define our sense of
place. In order to protect and enhance historic assets whilst facilitating economic development through
regeneration, leisure and tourism, the following principles will be applied:
a) There will be a presumption in favour of the conservation of designated heritage assets. Regard should be had
for the following criteria:
i. development will not be permitted that will adversely affect a listed building, a scheduled monument, a
conservation area, historic park or garden, or important archaeological remains;
ii. development affecting the historic environment should seek to preserve or enhance the heritage asset and any
features of specific historic, archaeological, architectural or artistic interest;
iii. in all cases there will be an expectation that any new development will enhance the historic environment in
the first instance, unless there are no identifiable opportunities available; and
iv. in instances where existing features have a negative impact on the historic environment, aside notified
through character appraisals, the Local Planning Authority will request the removal of the features that
undermine the historic environment as part of any proposed development.
b) Substantial harm or loss of a listed building, park or garden will only be permitted in exceptional circumstances
where it can be demonstrated that:
i. the substantial harm to, or loss of significance of, the heritage asset is necessary in order to deliver substantial
public benefits that outweigh that harm or loss; or the nature of the heritage asset prevents all reasonable uses
of the site;
ii. no viable use of the heritage asset itself can be found in the medium term that will enable its conservation
(evidence of appropriate marketing and reasonable endeavours should be provided in line with Policy GN4);
iii. conservation through grant-funding or some form of charitable or public ownership is not possible; and
iv. the harm to or loss of the heritage asset is outweighed by the benefits of bringing the site back into use.
c) There will be a presumption in favour of the protection and enhancement of existing buildings and built areas
which do not have Listed Building or Conservation Area status but have a particular local importance or character
which it is desirable to keep. Such buildings or groups of buildings will be identified through a Local List which
will be adopted by the Council.
d) Heritage Statements and/or Archaeological Evaluations will be required for proposals related to, or impacting
on, the setting of heritage assets and/or known or possible archaeological sites, in order that sufficient
information is provided to assess the impacts of development on historic environment assets, together with any
proposed mitigation measures.
e) Where possible, opportunities to mitigate and adapt to the effects of climate change will be encouraged. Reuse of heritage assets and, where suitable, modification so as to reduce carbon emissions and secure sustainable
development will be permitted where appropriate. The public benefit of mitigating the effects of climate change
should be weighed against any harm to the significance of the heritage asset.
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West Lancashire Local Plan Review Preferred Options August 2018
WLBC is currently reviewing its local plan. A preferred options document was published in August 2018 and
consultation on this ended in December 2018. Whilst adopted policy carries greatest weight in planning terms,
the emerging policy has been given relevant consideration within regards to Cultural Heritage. Policy SD3 relates
to the preservation of heritage assets. The policy states that development should preserve or enhance both
designated and non-designated heritage assets, including, where appropriate, their setting. The degree of
protection afforded to heritage assets will relate to their historic significance.

Consultation
Consultation has been undertaken with Lancashire County Council and a Scoping Request was submitted to
LCC on 4th January 2018. A Scoping Opinion was subsequently issued by the LCC on 27th March 2018. The
Scoping Opinion set out, inter alia, LCC’s requirements with regard cultural heritage, which is summarised in
Table 10.1.

Consultee
Lancashire
County Council
Scoping Request

Comments

Paragraph Reference as to where
addressed within the Environmental
Statement

The approach to cultural heritage as set out in Chapter 10 of this Environmental
your scoping documents is considered to be
Statement, which is supported by an
generally acceptable with the following
Archaeological Desk-based
exceptions:
Assessment and a Landscape and
Visual Assessment (Appendix C and
 The area of investigation should be
Appendix E within the Technical
agreed with Historic England and the
Appendices).
County Council. The desk-based
assessment should be undertaken to
the standards and guidance set out by
the Chartered Institute for
Archaeologists. The Lancashire
Historic Environment Record and
other relevant data sources set out in
CIfA ‘Standards and Guidance for
Historic Environment Desk-based
Assessment (January 2017) should be
used.
 The methodology for the assessment
of impact on cultural heritage also
needs to include reference to the
Lancashire Historic Environment
Record and other relevant sources.
Table 10.1: Summary of Consultations

Assessment Methodology
The impact of all eight (8) phases of the proposed development, as described in detail in Chapter 4 of this
Environmental Statement, on heritage assets within the agreed study area has been assessed.
The following legislation, policy and guidance has informed this Chapter of the Environmental Statement.


National Planning Policy Framework [Ref.4];
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National Planning Policy Guidance [Ref.5];
Historic England Guidance: The Setting of Heritage Assets [Ref 6};
Historic England Guidance: Managing Significance in Decision-Taking in the Historic Environment Ref
7];
Allen Archaeology, Archaeological Desk-Based Assessment: Land to the Northwest of Sutton’s Lane,
Great Altcar Lancashire, January 2019; and
The Design Manual for Roads and Bridges – Volume 11, Section 3, Part 2: Cultural Heritage [Ref.10].

The assessment undertaken is as follows:





Determine the presence and significance of known archaeological and built heritage assets that
may be affected by the proposed development;
Assess the likely potential of finding previously unrecorded archaeological remains during the
construction programme;
Identify impacts upon the significance of identified heritage assets within the study area; and
Consider mitigation measures where relevant.

In order to assess the impact of the proposal on the significance of the identified heritage assets, the guidance
provided by ICOMOS on heritage impact assessments and Historic England Good Practice guidance has been
utilised. Each identified heritage asset has been given a significance value ranging from very high to unknown
potential. The significance has been assessed based on the particular characteristics of each heritage asset.
Once a significance value has been attributed to each asset, an assessment of the magnitude of each of the
identified environmental impacts is undertaken. Appropriate mitigation is applied, and the final stage involves
the assessment of the significance of the effect.
Table 10.2 provides the criteria used to assess the significance value of the identified heritage assets.
Criteria for Assessing Significance Value of Heritage Assets
Very High
 Sites or structures of international and universal importance, for example
World Heritage Sites
High
 Scheduled Ancient Monuments with standing remains
 Listed Buildings
 Conservation Areas
Medium
 Locally Listed buildings and buildings
Low
 Buildings or landscapes (unlisted and not included on a local list) with
architectural or historic merit
Negligible
 Buildings or landscapes of no architectural or historic merit
Unknown Potential
 Buildings with some hidden potential for historic significance
Table 10.2: Criteria for Assessing Significance Value of Heritage Assets
Following the assessment of the significance value of each of the identified heritage assets, the predicted
impacts for each are identified. The impacts considered relevant by the Assessment Team with regard to the
proposed development are:






Visual Impact;
Noise;
Vibration;
Ground disturbance; and
Light.
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For each impact, an assessment was made as to the magnitude of impact. Table 10.3 provides the criteria upon
which the magnitude of each impact is assessed.
Criteria for Assessing Magnitude of Impact
Major
 Change to most or all key historic landscape elements, parcels or
components
 Extreme visual effects
 Gross change of noise
 Fundamental changes to use or access
Moderate
 Changes to many key historic landscape elements, parcels components
 Visual Change to many key aspects of the historic landscape
 Noticeable differences in noise and sound quality
 Considerable changes to use or access
Minor
 Changes to a few key landscape elements, parcels or components
 Slight visual changes
 Limited changes to noise levels
 Slights changes to use or access
Negligible
 Very minor change to elements, parcels or components
 Virtually unchanged visual effects
 Very slight changes in noise level
 Very slight changes to use or access
No Change
 No change to elements, parcels or components
 No visual change
 No audible change
 No community or amenity change
Table 10.3: Criteria for Assessing Magnitude of Impact
The significance of effect has been determined in accordance with the impact significance matrix in section 6.4.4
of this Environmental Statement.

Limitations
The assessment of impact on cultural heritage is based on the development description provided in Section 4 of
this Environmental Statement.
The archaeological assessment is partly based on the Lancashire Historic Environment Record. This record is
often updated and for the purposes of this assessment the records as of 2018 have been used.

Baseline Conditions
The Cultural Heritage baseline conditions have been defined by a desk-based appraisal of the heritage assets
within the study area. The study area covers an area 1km of the wellsite, this has been agreed with Historic
England. Whilst the application site includes both the access track and wellsite, for the purposes of assessing
the impact of the proposed development on cultural heritage the study area has been defined as 1km from the
centre of the wellsite. The proposed development as set out in Chapter 4 concentrates operations on the wellsite
rather than the access track hence the use of the centre of the wellsite to define the study area. The desk-based
appraisal has identified archaeological and above-ground built heritage assets within the study area. An

Document No: AER-PA-AM-ES-01 Revision: 0

Page 118 of 411

Altcar Moss Wellsite
Planning Application

Aurora
Energy
Resources

Environmental Statement

archaeological desk-based assessment has been undertaken by Allen Archaeology, to support the planning
application and this Environmental Statement. A copy of the Allen Archaeology, Archaeological Desk-Based
Assessment: Land to the Northwest of Sutton’s Lane, Great Altcar Lancashire, January 2019, is provided as
Appendix C within the Technical Appendices.
A full range of primary and secondary archaeological and historical sources were consulted to identify heritage
assets. The sources consulted were as follows:


Lancashire County Archaeology Service Historic Environment Record – a database of archaeological
sites and artefacts, listed buildings and Scheduled Monuments. A search of this resource was
undertaken for a study area extending 1km from the centre of the site;



West Lancashire Records Office – holds a range of historic maps, for example enclosure maps, Tithe
maps, estate plans, and former editions of Ordnance Survey maps of the development area;



The National Heritage List for England;



West Lancashire District Council, List of Locally Important Buildings, Review November 2015;



Allen Archaeology’s own reference library – secondary sources pertaining to the archaeology and
history of the region;



Geotechnical Borehole Results, undertaken as part of the background assessment and whose
results have been incorporated into this assessment; and



A site visit was carried out by Allen Archaeology on 15th March 2018 in order to assess the present
situation of the development area, to identify any areas where the potential archaeological
resource may be particularly well preserved or damaged by recent development, and to observe
the site in its landscape context.

Each archaeological, historic site and Listed Building identified in the study area has been allocated a one or two
digit ‘Site’ number and assigned to a specific period according to the definitions outlined on the English Heritage
Periods List (formerly the Royal Commission on the Historical Monuments of England (RCHME) Archaeological
Periods List).
There are no heritage assets within the application site boundary.
Within the 1km study area, seventeen (17) designated heritage assets have been identified.
These assets are listed in Table 10.4. A copy of the asset plan is provided as Figure 3 of the Archaeological
Assessment, Appendix C within the Technical Appendices.
Site
No.

HER No.

Grade/ Easting Northing
Listing
Number

Description

Date

Significance
value

Sutton's Farm. Farm buildings marked on
the 1845 map (Lancashire Archives).

Post-medieval

Low

1

Map
N/A
Regression

2

Map
Regression

N/A

332149

406735

Tyrer's Farm. Farm buildings marked on
the 1845 map (Lancashire Archives).

Post-medieval

Low

3

Map
Regression

N/A

332241

406534

Burgess Cottage. Marked on the 1845 map
(Lancashire Archives).

Post-medieval

Low

331979

406719
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Grade/ Easting Northing
Listing
Number

Description

Date

Significance
value

4

Map
Regression

N/A

332361

406475

Mercer's Cottages. Marked on the 1845
map (Lancashire Archives).

Post-medieval

Low

5

Map
Regression

N/A

332164

406666

Pump and well. Marked on the 1845 map
(Lancashire Archives).

Post-medieval

Low

6

Map
Regression

N/A

332286

406499

Pound. Marked on the 1845 map
(Lancashire Archives).

Post-medieval

Low

N/A

331781

Formby's Farm, Broad Lane, Great Altcar.
407102 Floodgate shown on OS 1849 1:10,560
mapping.

Post-medieval

Low

N/A

331991

Prestcots Farm, Broad Lane, Great Altcar.
406906 Farmstead shown on OS 1849 1:10,560
mapping, no longer extant.

Post-medieval

Low

N/A

331871

Coopers, Broad Lane, Great Altcar.
407013 Farmstead shown on OS 1849 1:10,560
mapping, no longer extant.

Post-medieval

Low

N/A

331787

Formby's Farm, Broad Lane, Great Altcar.
407033 Farmstead shown on OS 1849 1:10,560
mapping. Apparently rebuilt since 1893.

Post-medieval

Low

N/A

331896

Post-medieval

Low

MLA33160

Arnold's (Farm), Broad Lane, Great Altcar.
407071 Probable farmstead shown on OS 1849
1:10,560 mapping. No longer extant.

332685

Post-medieval

Medium

MLA28039

93 and 95 Lord Sefton Way, Great Altcar.
School shown on OS 1:10,560 map, 1849.
406492
School moved c. 1865 and surviving
former master's house now two dwellings.

N/A

332969

Post-medieval

Low

MLA33633

Moss Bridge Station (formerly Barton and
Halsall Station), Downholland. Site of a
railway station on the Southport and
Cheshire Lines Extension Railway; opened
408308
in 1884, closed to passengers in 1917 and
entirely in 1928. Originally called Barton
and Halsall Station, it was renamed in
1894.

N/A

332997

Modern

Low

MLA33551

Cheshire Lines Path, Downholland. Anti408292 tank tetrahedrons. Re-used for stopping
vehicles on a cycle/footpath.

N/A

332898

Modern

Low

MLA33632

Great Altcar. Site of a Q-type' night decoy,
which displayed a series of lights to
407612
simulate an active airfield. It is referenced
as being in use during 1942.

N/A

331700

407500

Uncertain

Low

N/A

N/A

N/A

Modern

High

7
MLA9526
8
MLA33159
9
MLA33158
10
MLA33157
11

12
N/A

13

14

15

16
LA500
17

N/A

Watercourse. Identified from cropmark
evidence.
Great Altcar Conservation Area

Table 10.4: Heritage Assets Within the Study Area
Listed buildings are classified into grades as follows:


Grade I – buildings of exceptional interest;
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Grade II* – Particularly important buildings and more than special interest; and



Grade II – buildings of special interest.
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Locally listed buildings are buildings within a local planning authority area that make a positive contribution to
its local character and sense of place because of their heritage value. Such assets are not nationally designated
but their inclusion on a local list held by the local planning authority offers them a level of protection. West
Lancashire Borough Council holds a List of Locally Important Buildings and is the local planning authority covering
the geographical area in which the wellsite and study area are located.
There are no Listed buildings within the study area. There is one Locally Listed building, the Old School House
in Great Altcar, and sixteen other heritage assets identified from various sources.
The Great Altcar Conservation Area covers the main settlement area of the village along Lord Sefton Way and
Broad Lane. The Conservation Area encroaches into the southern part of the study area but is around 1km away
from the wellsite. Due to the low-lying nature of the application site and the surrounding area the views
surrounding the conservation area are far-reaching which emphasise the rural, agricultural and isolated nature
of the settlement.

Impact Assessment
The environmental impact on cultural heritage has been considered for all eight (8) phases of the proposed
development on all identified assets within the study area.
The impact assessment has identified and subsequently considered the following impacts that have the potential
to impact upon the significance of the identified heritage assets:
Ground Disturbance
The main impacts as a result of the proposed development on buried archaeology are limited to the construction
of the wellsite and access track, namely the construction of the drilling cellar to accommodate the wellheads
and the area around the wellsite boundary. The sub-surface works will cover a much wider area than the wellsite
boundary however, the extent of these works will be at a depth of around 2-3km below ground level, and
therefore, will not have any impact upon archaeological or palaeoenvironmental remains.
The assessment has found that there are no previously recorded archaeological remains within the site, and
limited evidence recorded within a 1km radius of the site, predominantly of post-medieval date. However, in
the wider landscape, there is extensive evidence of prehistoric exploitation of the area, particularly of Mesolithic
date and the landscape was likely crossed by numerous small watercourses, which potentially led to seasonal
flooding. There is no evidence of any prehistoric activity within the site or in proximity to it.
The assessment has not established any significant post-medieval or modern activity, with a World War II Qtype night decoy being the only recorded archaeology within the study area.
The main impacts of the proposed development to buried archaeology relate to the ground intrusive element
of the proposed development, namely the construction of the perimeter ditch, the drilling cellar and the
subsurface drainage system and the construction of the access route, although access track will not involve any
intrusive ground excavation.
In addition to these impacts, consideration has been made regarding compaction, the introduction of oxygen
into previously anaerobic deposits and changes to the water table. These effects have the potential to impact
on fragile palaeoenvironmental remains.
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The development may have further indirect effects on above ground heritage assets during the construction and
operational phases of its existence.
Noise
A noise impact assessment has been undertaken and is presented as Chapter 15 within this Environmental
Statement. The Noise Chapter concludes that due to the distance to the nearest sensitive receptors combined
with the temporary duration, the increase in noise levels associated with the proposed development will be
within accepted limits, as detailed in the PPG -Minerals. As such there should be no adverse impacts on the
appreciation of the identified heritage assets.
Vibration
The hydraulic fracturing operation has the potential to generate vibration at surface due to induced seismicity,
however, a number of mitigation measures required by the OGA as part of the permission to undertake the
hydraulic fracturing operations, including 3D seismic data, fault and stress analysis and the deployment of
microseismic monitoring (traffic light system), will ensure that seismic events do not exceed a level at which
surface vibration would have a detrimental impact on heritage assets.
With the implementation of mitigation, no adverse impacts on the identified heritage assets are anticipated
resulting from the proposed development.
Light
Lighting will be required for all phases of the development. Chapter 14 of this Environmental Statement
considers the likely significant impact on the environment from light associated with the proposed development.
Lighting will be located in key areas around the wellsite where it is required. Tower lights will be positioned
around the perimeter of the wellsite and raised high and face downwards to reduce overspill.
Any lighting will be directed to the areas required to ensure its efficient use. In addition, lighting will be
downward facing to minimise any light spill. Typically, this will be directed at an angle of approximately 70º,
thereby reducing spill and glare.
With the implementation of mitigation, no adverse impacts on the identified heritage assets are anticipated
resulting from the lighting of the proposed development.
Visual Impact
During Phases 2 and 3 of the proposed development a drilling rig with a maximum height of 60m will be on site
for a temporary period of 10 months. The presence of the drilling rig has been assessed in terms of is visual
appearance and the impact this may have on the setting of the identified heritage assets.
Chapter 13 of this Environmental Statement assesses the impact on landscape character.
The scope of the Landscape and Visual Assessment (LVA) was to assess the potential effect of the proposed
development upon landscape and visual amenity of the local area.
There are no listed buildings within the study area. The Great Altcar Conservation Area lies partly within the
study area along with one Locally Listed Building the former Altcar School house. This is located at the Junction
of Lord Sefton Way & Broad Lane, Great Altcar (approximately 1,000m from the wellsite).
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The Landscape Chapter concludes that due to the short duration of the operations and the complete removal of
the wellsite infrastructure and equipment at the end of the exploration period, the temporary visual changes
experienced by these receptors would not be significant and there would be no residual effects.
Given the distance, approximately 1,000m between the wellsite and the nearest identified heritage assets, the
impact, of the most visually intrusive phases of the development (Phases 2 and 3), is not considered to be
significant upon the setting of the identified heritage assets.

Likely Significant Effects
Likely significant effects are effects which have the potential to occur prior to mitigation being incorporated into
the design and construction of the proposed development.
Following the assessment of all stages of the proposed development, the conclusions drawn assess the likely
significant effects prior to mitigation with regard to heritage assets include:


Damage to heritage assets from traffic movements associated with the proposed development;



Damage to buried archaeological remains during the construction of the perimeter ditch, the drilling
cellar and the subsurface drainage system and the construction of the access route;



Damage to heritage assets as a result of an induced seismic event; and



A temporary, short term impact as a result of the development on the setting on heritage assets
resulting from visual and lighting impact.

Cumulative Effects
Cumulative effects have been considered with regards to any committed developments, development plan
allocations. The cumulative effects on heritage assets have been assessed for all development phases.
The Assessment Team considers that there will be no significant cumulative effects arising from the proposed
development.

Interactive Effects
Interactive effects are effects that result in changes to one environmental consideration (topic) giving rise to
changes in another. Chapter 8 of the Environmental Statement sets out the interactive effects of the proposed
development.
Changes in cultural heritage as a result of the proposed development have the potential for interactive effects
on landscape. Through mitigation, however, both embedded and additional, the likely significance of any effects
on landscape are slight, therefore the potential for interactive effects for this environmental topic are low.

Mitigation
There are two types of mitigation embedded and additional. Embedded mitigation is incorporated into the
development proposals.
Embedded mitigation is also incorporated into the design of the proposed
development. Additional mitigation includes additional measures, in this case the compliance with any
approved Environmental Management and Monitoring Schemes.
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Embedded Mitigation
From the initial conception of the proposed development, the Applicant has sought to reduce the number of
vehicle movements to as low as reasonably possible.
Traffic movements are anticipated throughout the proposed development. However, the development is of
temporary duration which is fully reversible.
The Applicant will continually monitor compliance with any approved Environmental Management and
Monitoring schemes and will take immediate action in the event that any non-compliance is identified.
A Hydraulic Fracture Plan (HFP) must be submitted and approved by OGA in advance of the hydraulic fracture
stimulation operations commencing. The HFP will provide for real-time monitoring of seismic activity with the
aim of ensuring that surface vibration remains below levels that could cause even cosmetic damage to the most
vulnerable structures.
With regard to visual impact, the drilling rig on site during Phases 2 and 3 (the tallest and most visually intrusive
equipment associated with the proposed development), will be visible from a relatively wide area due to the
unrestricted long-distance views in all directions.
Key mitigation with respect to visual impact is the temporary duration of the proposed development. Given the
nearest designated asset, The Great Altcar Conservation Area, is approximately 860m from the proposed
wellsite (noting the access track is closer), it is not considered by the Assessment Team that its setting will be
significantly affected by the proposed development.
Lighting is required for 24 hours during Phases 2, 3, 4, 5 and 6. When lighting is not required, for example during
daytime operations when natural sunlight provides sufficient illumination, the lighting will be switched off.
Noise levels at the nearest sensitive receptors will be kept to levels specified in the PPG. Given the nearest
designated asset, the Great Altcar Conservation Area, is approximately 860m from the proposed development,
it is not considered by the Assessment Team that its setting will be significantly affected by these phases of the
proposed development.

Additional Mitigation
The Applicant will implement and continually monitor compliance with any approved Environmental
Management and Monitoring schemes and will take immediate action in the event that any non-compliance is
identified.
Based on the previously recorded evidence and the potential for unrecorded remains, it is recommended that,
in order to determine if any prehistoric activity, or any other archaeological deposits, are present within the site,
a phased approach is taken to investigating the site. In the first instance, if appropriate, a geophysical survey
could be carried out to ascertain near surface archaeological activity and an augur survey to review deeply
stratified palaeoenvironmental deposits, in particular the relict palaeochannel. The geophysical survey is nonintrusive and will give an indication as to whether any features of archaeological interest are present within the
site. The results of the geophysical survey may determine the next stage of archaeological works, if any, needed
on the site. It should be made clear that the area of the site includes the area of surface construction for the
wellsite and access track.
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Residual Effects
The residual effects are those effects that remain following the implementation of mitigation.
Embedded mitigation is incorporated into the development proposals through the distance from heritage
assets, the short-term temporary duration of the proposed development and the implementation of a
microseismic Traffic Light Monitoring System and compliance with any agreed HFP.
Additional mitigation is provided by way of a compliance with any approved Environmental Management and
Monitoring schemes.
The residual effects on cultural heritage with mitigation in place are considered by the Assessment Team to
range from Neutral to Slight with the potential for a temporary Negligible change in baseline conditions, as
described in Section 10.5 above.

Summary
All phases of the proposed development have potential to impact on cultural heritage, however the potential
for impact on buried archaeology is limited to the Phase 1 wellsite and access track construction, as this phase
involves the construction of the perimeter ditch, the drilling cellar, the subsurface drainage system and the
construction of the access route. There is potential for impact on above ground heritage assets during the
construction and operational phases of the proposed development. These impacts include noise, vibration, light
and visual intrusion.
The Cultural Heritage baseline conditions have been defined by a desk-based appraisal of the heritage assets
within 1km of the wellsite, this is the study area as agreed with Historic England and LCC, and using Allen
Archaeology, Archaeological Desk-Based Assessment: Land to the Northwest of Sutton’s Lane, Great Altcar
Lancashire, January 2019.
There are no heritage assets within the planning application site boundary.
Within the 1km study area, seventeen (17) heritage assets have been identified.
The assessment has considered the Lancashire Historic Environment Record (LHER) data, historic maps, aerial
images and LiDAR to assess the known and potential archaeological resource within the study area surrounding
the proposed wellsite at Great Altcar. This has been supplemented by geotechnical data from recent ground
investigations, a site visit and consultation and agreement with Historic England and LCC.
The main impacts to any subsurface/buried archaeological and palaeoenvironmental remains within the site and
any heritage assets within the search area are from the construction of the perimeter ditch, the drilling cellar,
the subsurface drainage system and the construction of the access route, although this last element will not
involve any intrusive ground excavation. However, appropriate investigations have been recommended in the
archaeological appraisal (Appendix C) in order to identify assets and formulate an appropriate strategy to reduce
the impacts of the proposed development.
The proposed wellsite will slightly alter the setting of the surrounding landscape, with limited views from the
settlement of Great Altcar. The landscape is low-lying, with few topographical landmarks. Consequently, the
wellsite is likely to be limited in its visual presence and is a temporary structure. Standard measures for limiting
the visibility of the site are recommended, including the use of recessive coloured materials in the design and
build.
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Embedded mitigation is incorporated into the development proposals through the distance from cultural
heritage assets, the short-term temporary duration of the development and the implementation of a
microseismic Traffic Light Monitoring System.
The assessment concludes that there is potential for a slight environmental impact on buried archaeology during
the wellsite and access track construction phases and, there is the potential for a slight environmental impact
on, above ground, cultural heritage during the drilling, hydraulic fracture stimulation and well test phases, when
the most visually intrusive equipment is on site and the potential to impact on the setting of heritage assets is
its greatest.
The Environmental Impact on above ground cultural heritage is Neutral to Slight with the potential for a shortterm Negligible change in the baseline conditions.
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11.ECOLOGY
EXECUTIVE SUMMARY


The proposed development site is 1.72ha in area and is currently in agricultural use.



An Ecological Impact Assessment and a Habitats Regulations Assessment Signposting have been
undertaken to assess the potential impacts of the proposed development on ecological receptors,
including statutory and non-statutory designated sites, protected species and habitats.



The proposed development has been assessed as having no significant effects on the nearest
statutory designated sites The Sefton Coast Special Area of Conservation (SAC) / Site of Special
Scientific Interest (SSSI), Ribble and Alt Estuaries Special Protection Area (SPA) and Ramsar site;
Liverpool Bay / Bae Lerpwl SPA; Martin Mere SPA / Ramsar site / SSSI; and Ribble Estuary SSSI; or
on the qualifying/interest features for which these sites have been designated.



Potential pathways for indirect impacts on the designated sites have been investigated to assess the
potential for changes in air quality, noise, vibration, visual (incl. light), groundwater and surface
water. None were assessed to have any significant effect, due to the combination of the distance of
the designated sites from the proposed development and the regulatory framework in place to
ensure safe operation of the proposed development.



There are six non-statutory designated sites within 2 km of the proposed development, the nearest
being Downholland BHS, approximately 60m to the north. No significant direct or indirect impacts
on non-statutory designated sites have been identified for the same reasons as for the statutory
designated sites.



Terrestrial species present on the proposed development site and / or within the zone of influence
include water vole, bats, breeding birds and wintering birds. The impact of the proposed
development upon these species has been assessed. The access track has been designed to minimise
impacts on water voles. The habitats within the proposed development site have been assessed, in
ecological terms, to be of less than Local importance.



The residual effects on ecology with mitigation in place are considered by the Assessment Team to
be Neutral.

Introduction
This Chapter of the Environmental Statement (ES) assesses the likely significant environmental effects of the
proposed development from the perspective of ecology and nature conservation. The Chapter covers the
potential impacts upon habitats and species, with particular reference to any species or habitats with national
and international legal protection. The Assessment has been undertaken in accordance with the guidance set
out in the Chartered Institute of Ecology and Environmental Management’s (CIEEM) guidelines for Ecological
Impact Assessment in UK and Ireland 2nd Edition (2016). This EcIA report was written partially in advance of the
more recent 2018 guidelines, which were published in September 2018. The updated guidelines combine the
Guidelines for Ecological Impact Assessment in the UK and Ireland: Terrestrial, Freshwater and Coastal, 2nd
edition (2016) and the Guidelines for Ecological Impact Assessment in Britain and Ireland: Marine and Coastal
(2010). No marine environments exist at the application site.
This Chapter describes the methods used to derive an ecological baseline of conditions currently existing at the
application site and adjacent surroundings, evaluates the nature conservation value of the application site,
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assesses the potential direct and indirect impacts arising from development, any compensatory or mitigation
measures required to prevent, reduce, or offset the impacts and the overall residual impact from the proposals.
Within this Chapter the term “application site” is used to describe the site boundary, including the access track,
where all development activities will take place. This Chapter assesses potential impacts upon ecology
associated with the proposed development.

Planning Policy Context
Nature Conservation Legislation
11.2.1.1. The Conservation of Habitats and Species Regulations 2017
The Conservation of Habitats and Species Regulations 2017 consolidate the Conservation of Habitats and Species
Regulations 2010 with subsequent amendments. The Regulations transpose Council Directive 92/43/EEC, on the
conservation of natural habitats and of wild fauna and flora (EC Habitats Directive), into national law. They also
transpose elements of the EU Wild Birds Directive in England and Wales. The Regulations came into force on
30th November 2017.
The Regulations provide for the designation and protection of 'European sites', the protection of 'European
protected species', and the adaptation of planning and other controls for the protection of European Sites.
The Regulations make it an offence (subject to exceptions) to deliberately capture, kill, disturb, or trade in the
animals listed in Schedule 2, or pick, collect, cut, uproot, destroy, or trade in the plants listed in Schedule 4.
However, these actions can be made lawful through the granting of licenses by the appropriate authorities, but
only after the appropriate authority is satisfied that there are no satisfactory alternatives and that such actions
will have no detrimental effect on wild populations of the species concerned. European protected species known
to be within the study area and application site and included within this assessment are common pipistrelle
(Pipistrelle pipistrellus).
11.2.1.2. Birds Directive (Directive 2009/147/EC on the conservation of wild birds)
The EC Birds Directive provides a framework for the conservation and management of, and human interactions
with, wild birds in Europe. It sets broad objectives for a wide range of activities; rare or vulnerable species are
listed in Annex I. In England, the provisions of the Birds Directive are implemented through the Wildlife &
Countryside Act 1981 (as amended), the Conservation of Habitats and Species Regulations 2017; the
Conservation of Offshore Marine Conservation Habitats and Species Regulations 2017 as well as other legislation
related to the uses of land and sea. Birds listed on Annex I that are relevant to the application site are: whooper
swan (Cygnus cygnus), pink-footed goose (Anser brachyrhynchus), Western marsh harrier (Circus aeruginosus),
short-eared owl (Asio flammeus), oystercatcher (Haematopus ostralegus), lapwing (Vanellus vanellus), Eurasian
curlew (Numenius arquata) Bewick’s swan (Cygnus columbianus subsp. bewickii) and mallard (Anas
platyrhynchos).
11.2.1.3. The Wildlife and Countryside Act 1981 (as amended)
The Wildlife and Countryside Act 1981 (as amended) and strengthened by the Countryside and Rights of Way
Act (2000) is the mechanism for the legislative protection of wildlife in Great Britain. This legislation is the means
by which the Convention on the Conservation of European Wildlife and Natural Habitats (the 'Bern Convention')
and the European Union Directives on the Conservation of Wild Birds (79/409/EEC)5 and Natural Habitats and
Wild Fauna and Flora (92/43/FFC) are implemented in Great Britain. It also provides for the designation of Sites
of Special Scientific Interest (SSSIs), which are selected as the best examples of habitat types, sites with notable

5

NB Council Directive 79/409/EEC has now been replaced by Directive 2009/147/EC of the European Parliament and of the Council of
30 November 2009 on the conservation of wild birds
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species and sites of geological importance. The Countryside and Rights of Way Act (2000) strengthens the
protection afforded to SSSIs and affords greater wildlife protection by the introduction of ‘reckless disturbance’.
Schedules 1 – 4 of the Wildlife and Countryside Act (1981) (WCA) as amended deals with the protection of wild
birds. Schedule 5 of the Act details protection of other animal species. Badgers are dealt with mostly by their
own legislation but are also listed on Schedule 6 of the Act, which makes certain methods of taking and killing
an offence. Schedule 8 of the Act details protection for plants and fungi. Species listed under the WCA known to
be within the study area and application site and included within the assessment are water vole (Arvicola
amphibious), barn owl (Tyto alba), Western marsh harrier and common pipistrelle. No plants listed on Schedule
8 were found within the application site. Schedule 9 deals with animals and plants that do not naturally occur in
Great Britain, which have become established in the wild and represent a threat to the natural flora and fauna.
No animals or plants listed on Schedule 9 were found within the application site. Species with varying levels of
protection under the WCA were scoped out as part of the extended Phase 1 Habitat Survey undertaken in 2018
(Appendix D1), which included all reptile species, red squirrel (Sciurus vulgaris) and otter (Lutra lutra).
11.2.1.4. Natural Environment and Rural Communities (NERC) Act (2006)
Section 40 of the Natural Environment and Rural Communities (NERC) Act 2006 provides that any public body
or statutory undertaker in England and Wales must have regard to the purpose of conservation of biological
diversity in the exercise of their functions. Under Section 41 of the Act, the Secretary of State must, as respects
England, publish a list of the living organisms and types of habitat which in the Secretary of State's opinion are
of Principal Importance for the purpose of conserving biodiversity. The UK BAP list of priority species and
habitats was used to help draw up statutory lists of Species and Habitats of Principal Importance in England.
A number of bird Species of Principal Importance were found to be within the 2km study area and following the
breeding bird surveys undertaken in 2018 (refer to Breeding Bird Survey Report 2018, Appendix D2). The species
associated with the application site were lapwing and skylark (Alauda arvensis). All other species including grey
partridge (Perdix perdix), Eurasian curlew, dunnock (Prunella modularis), linnet (Carduelis cannabina), reed
bunting (Emberiza schoeniclus) and corn bunting (Emberiza calandra) were recorded in the wider survey area.
One relevant bird species to be considered during the winter months is Bewick's swan. Mammal Species of
Principal Importance considered as part of the extended Phase 1 Habitat Survey included bats and water vole,
which are present using the application site and wider survey area. No Habitats of Principal Importance are
considered to be present at the application site.
11.2.1.5. Protection of Badgers Act (1992)
Badgers are protected by the Protection of Badgers Act (1992), which consolidates the legislation specific to
badgers. The Act makes it an offence to wilfully take, kill, injure or ill-treat a badger; to obstruct, destroy or
damage any part of an active badger’s sett; or to disturb a badger whilst it is occupying a sett. There are no
badger setts or evidence of badger within the application site or within 30m of the application site.
11.2.1.6. The Hedgerow Regulations (1997)
The Hedgerow Regulations 1997 aim to protect ‘important’ hedgerows in the countryside by controlling their
removal through a system of notification to the Local Planning Authority. The ‘importance’ of a hedgerow
depends upon a number of archaeological, wildlife and landscape criteria. There are no important hedgerows
within the application site or within 30m of the application site.
11.2.1.7. Water Framework Directive (WFD) (2000/60/EC)
This came into force in December 2000 and became part of UK law in December 2003. It applies to all surface
freshwater bodies (including lakes, rivers and streams), groundwater, groundwater dependant ecosystems,
estuaries and coastal waters out to one mile from low water. The Directive aims to improve the ecological health
of inland and coastal waters and prevent further deterioration. The overall aim is for all inland and coastal water
bodies to reach at least "good" ecological status by 2015.
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Planning Policies
11.2.2.1. National Planning Policy Framework (NPPF) 2018
Conserving and enhancing the natural environment
The recently amended NPPF 2018 document states that Planning policies and decisions should contribute to and
enhance the natural and local environment by:






protecting and enhancing valued landscapes, sites of biodiversity or geological value and soils (in a
manner commensurate with their statutory status or identified quality in the development plan);
recognising the intrinsic character and beauty of the countryside, and the wider benefits from natural
capital and ecosystem services – including the economic and other benefits of the best and most
versatile agricultural land, and of trees and woodland;
maintaining the character of the undeveloped coast, while improving public access to it where
appropriate;
minimising impacts on and providing net gains for biodiversity, including by establishing coherent
ecological networks that are more resilient to current and future pressures; and
preventing new and existing development from contributing to, being put at unacceptable risk from, or
being adversely affected by, unacceptable levels of soil, air, water or noise pollution or land instability.
Development should, wherever possible, help to improve local environmental conditions such as air and
water quality, taking into account relevant information such as river basin management plans;
remediating and mitigating despoiled, degraded, derelict, contaminated and unstable land, where
appropriate.

Habitats and biodiversity
When determining planning applications, local planning authorities should apply the following principles:






If significant harm to biodiversity resulting from a development cannot be avoided (through locating on
an alternative site with less harmful impacts), adequately mitigated, or, as a last resort, compensated
for, then planning permission should be refused;
Development on land within or outside a Site of Special Scientific Interest, and which is likely to have an
adverse effect on it (either individually or in combination with other developments), should not normally
be permitted. The only exception is where the benefits of the development in the location proposed
clearly outweigh both its likely impact on the features of the site that make it of special scientific interest,
and any broader impacts on the national network of Sites of Special Scientific Interest;
development resulting in the loss or deterioration of irreplaceable habitats (such as ancient woodland
and ancient or veteran trees) should be refused, unless there are wholly exceptional reasons and a
suitable compensation strategy exists; and
development whose primary objective is to conserve or enhance biodiversity should be supported; while
opportunities to incorporate biodiversity improvements in and around developments should be
encouraged, especially where this can secure measurable net gains for biodiversity.

The following should be given the same protection as habitats sites6:




potential Special Protection Areas and possible Special Areas of Conservation;
listed or proposed Ramsar sites; and
sites identified, or required, as compensatory measures for adverse effects on habitats sites, potential
Special Protection Areas, possible Special Areas of Conservation, and listed or proposed Ramsar sites.

6

Any site which would be included within the definition at regulation 8 of the Conservation of Habitats and Species Regulations 2017
for the purpose of those regulations, including candidate Special Areas of Conservation, Sites of Community Importance, Special Areas
of Conservation, Special Protection Areas and any relevant Marine Sites.
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The presumption in favour of sustainable development does not apply where development requiring
appropriate assessment because of its potential impact on a habitats site is being planned or determined.
11.2.2.2. Biodiversity and Geological Conservation – Statutory Obligations and their Impact within the
Planning System (DEFRA 01/2005, ODPM 06/2005).
This circular provides administrative guidance on the application of the law relating to planning and nature
conservation as it applies in England. It complements the national planning policy in the NPPF and the PPG.
Although this circular outlines the impact of statutory obligations on the planning system, in some cases the
legislation will have an equal bearing on other regimes, for example the Transport and Works Act 1992.
11.2.2.3. Planning Policy Guidance - Minerals
Paragraph 13 of PPG Minerals (Assessing environmental impacts from minerals extraction) outlines the principal
issues that mineral planning authorities should address. Those that are relevant to ecology and the application
site are:











noise associated with the operation;
dust;
lighting;
vibration;
flood risk;
land stability/subsidence;
internationally, nationally or locally designated wildlife sites, protected habitats and species, and
ecological networks;
impacts on nationally protected landscapes (National Parks, the Broads and Areas of Outstanding
Natural Beauty);
Nationally protected geological and geo-morphological sites and features; and
site restoration and aftercare.

11.2.2.4. Lancashire Minerals and Waste Core Strategy
Policy CS5 (Achieving Sustainable Minerals Production) sets out the criteria that will be used for site
identification and proposals brought forward outside of the plan-making process. The criteria relevant to the
application site and ecology will ensure that:
 our natural resources including water, air, soil and biodiversity are protected from harm and
opportunities are taken to enhance them;
 features and landscapes of historic and cultural importance and their settings are protected from harm
and opportunities are taken to enhance them;
 workings will not adversely contribute to fluvial flood risks or surface water flooding;
 proposals for mineral workings incorporate measures to conserve, enhance and protect the character
of Lancashire’s landscapes;
 the amenity, health, economic well-being and safety of the population are protected by the introduction
of high operating standards, sensitive working practices and environmental management systems that
minimise harm and nuisance to the environment and local communities throughout the life of the
development; and
 sensitive environmental restoration and aftercare of sites takes place, appropriate to the landscape
character of the locality and the delivery of national and local biodiversity action plans. Where
appropriate, this will include improvements to public access to the former.
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11.2.2.5. Review of the joint Lancashire Minerals and Waste Local Plan Publication Consultation Version
(Regulation 19), Autumn 2018
LCC is reviewing its adopted Minerals and Waste Local Plan. A draft revised local plan was consulted on in 2018,
representations made are currently being considered. The written justification associated with Policy MW1
under the Nature Conservation heading sets out how nature conservation interests should be considered in site
design, including habitat surveys, avoidance, mitigation, compensation as a last resort and seasonal operational
timing to avoid disturbance. The justification also details provision for appropriate assessment where required.
11.2.2.6. West Lancashire Local Plan 2012 - 2027
Preserving and Enhancing West Lancashire’s Natural Environment
Policy EN2 seeks to protect the biodiversity of the Borough through preventing the loss of important natural
habitat and wildlife corridors, whilst also protecting and providing important recreational facilities for local
residents. West Lancashire supports a number of protected species including many varieties of birds, water vole
and red squirrel, whose habitat has to be managed sensitively. Any submission will be required to address the
engagement with the Habitats Directive.
The policy will:
 protect and safeguard all sites of International, National and Local importance.;
 support the development of the Ribble Coast and Wetlands Regional Park with the vision that by 2020
the Ribble Coast and Wetlands Regional Park will become an internationally recognised area;
 support a network of strategic green links between the rural areas, river corridors and green spaces to
provide an ecological network that will provide habitats to support biodiversity and prevent
fragmentation of the natural environment; and
 support the development of recreation in areas which are not sensitive to visitor pressures.
11.2.2.7. West Lancashire Local Plan Review Preferred Options August 2018
WLBC is currently reviewing its local plan. A preferred options document was published in August 2018 and
consultation on this ended in December 2018. Whilst adopted policy carries the greatest weight in planning
terms, the emerging policy has been given relevant consideration within regards to ecology. Chapter 7 of the
Preferred Options document sets out the Green Infrastructure Policies. The relevant ecology policy is G13, which
covers nature conservation and ecological networks.
The policy sets out a hierarchy of nature conservation to which the council will have regard when making
planning decisions. The hierarchy descends from international to national to local.
The policy also has regard to compliance with European and National nature conservation policy and sets out
details of the principles that must be adhered to.
Damage to nature conservation sites and ecological networks is defined as a mechanism for assessing
development impact.
Finally, the policy sets out the planning considerations where priority species and habitats are close to or on
proposed development sites.
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11.2.2.8. BS 42020:2013 Biodiversity: Code of practice for planning and development
BS 42020:2013 seeks to promote transparency and consistency in the quality and appropriateness of ecological
information submitted with planning applications and applications for other regulatory approvals. The Code
provides guidance on how to produce clear and concise ecological information, along with recommendations on
issues such as professional ethics. The Code also provides a framework to demonstrate how biodiversity has
been managed.

Assessment Methodology and Significance Criteria
Scope of the Assessment
11.3.1.1. Zone of influence
The zone of influence (ZOI) is the area over which ecological features may be subject to significant effects as a
result of the proposed development (CIEEM, 2018). The zone of influence will vary with different ecological
features, depending on their sensitivities to an environmental change. As recommended by CIEEM (2018),
professionally accredited or published scientific studies have been used, where available, to establish the spatial
and temporal limits of the biophysical changes likely to be caused by specific activities and to justify decisions
about the zone of influence.
For the most part, it is considered likely that the development will only affect the species and habitats within or
immediately adjacent to the application site, which have been identified during the initial scoping surveys
(extended Phase 1 habitat survey). The zone of influence is, however, extended to encompass other potential
off-site receptors. A list of potential receptors was identified in order to determine the appropriate approach to
ecological survey and assessment. These were identified on the basis of:




the statutory and non-statutory designated sites in the Lancashire and Liverpool area and associated
species;
UK Habitats and Species of Principal Importance including the Local Key Species, which may be present
on the site and the wider area; and
the local distribution of protected species in the area, for which the site may support suitable habitat.

This process identified the following potential ecological receptors:




Statutory designated sites: the Sefton Coast SAC / SSSI Ribble and Alt Estuaries Special Protection Area
(SPA / Ramsar site / SAC); Liverpool Bay / Bae Lerpwl SPA; Ribble Estuary SSSI; and Martin Mere SPA
/Ramsar site / SSSI;
Non-statutory designated sites: Downholland Moss Biological Heritage Site (BHS); Altcar Withins BHS;
Moss Heath and Wood BHS; Cheshire Lines and Moss Lane Ditches BHS; Downholland and Associated
Brooks BHS; and Formby Moss BHS; and
Protected / notable species (amphibians, badger, bats, breeding birds (Inc. barn owl and Western marsh
harrier), brown hare, hedgehog, invertebrates, otter, reptiles, red squirrel, water vole, wintering birds
and invasive /non-native species).

The ZOI is dynamic but, for the most part, is the application site. However, to take into consideration impact
pathways upon designated sites, the ZOI is extended up to 10km from the application site specifically for
wintering birds associated with those features.
Desktop and field survey areas corresponded as a minimum, to the ZOI of potentially significant effects for each
ecological feature. In this Chapter, the study area for cumulative effects includes as a minimum, the extent of
the ZOI from the proposed development alone.
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11.3.1.2. Consultation
An important element in the environmental assessment process is liaison and data collection, giving opportunity
for relevant stakeholders to register concerns regarding the assessment process, and to consult on levels of
assessment necessary. A Scoping Request for the application site was submitted to Lancashire County Council
(LCC) on 4th January 2018. As part of the statutory consultation process associated with LCC’s consideration of
the Scoping Request, LCC consulted its ‘in-house’ Ecology Team. The LCC ecologist provided comments on the
Scoping Request dated 22nd January 2018 which were incorporated into the Scoping Opinion issued on 27th
March 2018. In summary the ecology response from both LCC and Natural England identified the following
requirements regarding the scope of the EcIA. The consultation responses are summarised in Table 11.1.

Consultee
LCC

LCC

LCC

LCC

Comment
The Report suggests that the assessment will be
based on the results of an extended Phase 1 Habitat
Survey only. However, if the proposals have the
potential to affect protected and priority species,
then the results of a Phase 1 habitat survey are
unlikely to be adequate to inform determination.
The assessment will be carried out in accordance
with standard CIEEM Guidelines (IEEM, 2006). Whilst
it will be appropriate to use the CIEEM Guidelines,
the EIA/ ES should use the more recent Guidelines
for Ecological Impact Assessment in the UK and
Ireland (CIEEM, 2018). Additional species-specific
survey will also need to be in accordance with
current best practice survey standards.
The applicant does not believe that the proposals will
have a likely significant effect on the environment 'as
envisaged in the EIA Regulations'. The report does
not elaborate on what is 'envisaged' by the
Regulations or the criteria that would be used to
determine significance in this specific case. The
CIEEM Guidelines note that a significant effect is
simply an effect of sufficient importance to require
assessment and reporting, and there are numerous
approaches for determining the significance of
effects on ecological features. The ES will need to
provide robust ecological justification for features/
species scoped out.
'Work to date' and 'mitigation to be implemented'
supports the conclusion of no likely significant effect.
No results of preliminary survey, nor proposals for
mitigation, are presented in the scoping report. The
applicant has presented no evidence to support the
conclusion.
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Response
A Preliminary Ecological Appraisal in the
form of an extended Phase 1 Habitat
Survey was undertaken in June 2015 and
updated in April 2018. Following the initial
survey and recommendations, a full suite
of species surveys have been undertaken.
This assessment accords with the 2018
CIEEM guidelines for Ecological Assessment
in the UK and Ireland, and specific surveys
are or have been undertaken in accordance
with best practice survey methods
following all relevant and current guidance.

This is addressed in the below sections of
this Chapter.

Surveys have been carried out between
2013 and present to ascertain effects upon
species and habitats. The results,
assessment of likely significant effects and
proposed mitigation are provided in this
assessment Chapter and shadow HRA
report.
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The Report appears to imply that there were no
significant ecological constraints to similar projects
in the area. It is not clear what specific projects are
referred to. However, impacts on wintering birds
were an issue in respect of development at nearby
Norris Farm (e.g. LCC 08/11/0210) and Altcar
Withins Windfarm (West Lancashire Borough Council
reference 08/2015/1055/FUL). Moreover, similar
developments elsewhere in Lancashire sited in/ near
habitats used by wintering birds have also been
constrained by the need to avoid/ mitigate impacts
on wintering birds (e.g. Anna's Road exploration site,
LCC 05/12/0729; Becconsall exploration site,
LCC/2014/0047).
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This Chapter aims to adequately assess the
impacts upon wintering birds and is
supported by a Shadow Habitat
Regulations Assessment in the form of a
‘Signposting’ document.

LCC

In addition to the sources listed, the applicant
should consult with other relevant local data holders
including local specialist groups (ornithology, bats,
amphibians and reptiles, badger), the County Bird
Recorder and the RSPB.

Desktop study information from the
relevant data holders has been requested
where required to inform this Chapter.

Natural
England

Statutory nature conservation sites – no objection.
Based upon the information provided, Natural
England advises the Council that the proposal is
unlikely to affect any statutorily protected sites or
landscapes.

Protected species and species associated
with protected sites have been taken into
consideration within this Chapter.

Protected species -We have not assessed this
application and associated documents for impacts
on protected species.
Natural
England

Local sites - If the proposal site is on or adjacent to a
local site, e.g. Local Wildlife Site, Regionally
Important Geological/ Geomorphological Site (RIGS)
or Local Nature Reserve (LNR) the authority should
ensure it has sufficient information to fully
understand the impact of the proposal on the local
site before it determines the application.

No Locally protected sites cited for wildlife
or habitats are affected by the proposed
development.

Natural
England

Sites of Special Scientific Interest Impact Risk Zones

Site specific Impact Risk Zones have been
taken into consideration within this
Chapter.

No consultation required. Risk Zones are a GIS data
set designed to help during the planning process.

Table 11.1: Table of Consultees, comments and responses
11.3.1.3. Desk study
As part of the extended Phase 1 Habitat Survey, information was requested from the Lancashire Environment
Record Network (LERN) in order to obtain records of protected and notable species known to occur within the
study area. This included all records up to 2km of the site, which is deemed sufficient to inform this Chapter.
The data searches were carried out during February 2018 and provided the most up to date records at that
time.
Other sources of information include the DEFRA MAGIC Map to identify protected sites, habitats and licencing:
http://magic.defra.gov.uk/magicmap.aspx. The data was sourced in February 2018.
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Previous reports relevant to the scheme that have been reviewed as follows:
















Extended Phase 1 Habitat Survey Report (2018), see Appendix D1;
Breeding Bird Survey Report (2018), see Appendix D2;
Shadow Habitat Regulations Assessment, see Appendix D3;
Water Vole Survey Report (2018), see Appendix D4;
West Lancashire Agricultural Plain Wintering Bird Survey (WBS) Report Specific to Pink-footed Goose
(Anser brachyrhynchus) (2014), see Appendix D5;
Birds of Conservation Concern Records for WBS of Site (Winter 2015/2016), see Appendix D6;
Bat Transect and Automated Survey Report (2018), see Appendix D7;
Water Vole Survey Report (2017), see Appendix D8;
Norris Farm Exploration Site Survey Report (2011);
Becconsall Exploration Site - Report of Winter Bird Surveys;
Site at Anna’s Road Method Statement – Birds;
Site at Anna’s Road Impact Assessment Method Statement - Wintering Birds;
Hillhouse Wastewater Treatment Works Wind Turbines Ornithology Revised Collision Risk Assessment;
Sutton Farm development Wintering Bird Studies; and
Lower Alt Windfarm studies including mortality/collision, presence absence and population viability
modelling.

11.3.1.4. Field Surveys
Habitats
An extended Phase 1 Habitat Survey was undertaken to enable the ZOI to be determined. The Phase 1 Habitat
Survey is a system for environmental audit widely used within the environmental consultancy field and follows
the Phase 1 Habitat Survey Methodology (JNCC, 2010). The extended Phase 1 Habitat Survey is a modified
approach to the Phase 1 Habitat Survey, extended for use in environmental assessment (Institute of
Environmental Assessment, 1995). The survey was extended in order to record signs of protected and notable
species and other valuable ecological components of the site and surrounding environment. The locations of
any invasive species listed under Schedule 9 of the Wildlife and Countryside Act 1981 (as amended) and others
were also recorded. The habitat survey was carried out on the 6th and the 30th of April 2018. Refer to Appendix
D1 for further detail on the survey methods.
Water vole
Water vole surveys were undertaken during the 2018 survey season of two (2) ditches (crossing points) and as
a precautionary measure, additional areas of watercourse were also surveyed in order to scope out areas for
potential mitigation. In total seven (7) ditches were surveyed, broken down into fifteen (15) sections. This was
a modified approach to surveys carried out at the site during 2017, which included a much larger area to advise
on alternative access options.
The proposed crossing areas and up to 200m up and downstream within the catchment and connecting
tributaries were surveyed. All suitable areas of the water courses were closely inspected for signs. A description
of the physical features of the water courses were also recorded, including bank profile, depth, width and riparian
habitats. The surveys were undertaken between the 22nd and 25th May 2018 and between the 23rd and 26th July
2018. The surveys followed standard best practice methodology as described in the Water Vole Conservation
Handbook (Strachan et al., 2011). The water vole survey was designed taking into account potential impacted
habitat and The Water Vole Mitigation Handbook 2016. Appendix D4 includes the detailed survey methods.

Document No: AER-PA-AM-ES-01 Revision: 0

Page 137 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Aurora
Energy
Resources

Bats
Following advice from the LPA and in order to assess the potential impacts upon bats arising from the
development, specifically through lighting and the ground flare, further bat habitat surveys were completed to
provide a full picture of how the site may be used by bat species.
Habitat surveys in the form of transect surveys and static automated detectors surveys were carried out. The
transect surveys were undertaken on the 3rd of May 2018, the 24th of July 2018 and the 14th of August 2018. Two
static automated detectors were deployed at the site on three occasions for a minimum of five (5) consecutive
nights. The surveys were conducted on the following dates: the 4th May to the 10th May 2018; the 24th July to
the 1st August 2018; and the 14th to the 20th of August 2018. Surveys were conducted following the Bat
Conservation Trust ‘Bat Surveys for Professional Ecologists: Good Practice Guidelines’ (2016) recommendations.
Breeding Birds
Breeding bird surveys were undertaken of the application site and surrounding land between April and July 2018
using a combination of the Breeding Bird Survey (BBS) and the Common Bird Census (CBC) technique as
described in Bibby et al (2000). BBS methodology is usually applied to gather information on populations of birds
nationally and comprises two (2) bird recording survey visits undertaken during April through to June inclusive.
To get a fuller picture of breeding bird activity at the site, however, ten (10) surveys in total were carried out as
per the CBC methodology, to include two (2) evening survey visits for nocturnal species. Territory mapping was
not utilised or deemed necessary due to the transient nature of the agricultural environment.
Wintering birds
Wintering bird surveys covering approximately 50km2 were undertaken during the winter period 2013/2014 as
part of early stage scoping to ascertain how wintering birds, specifically pink-footed geese used the agricultural
environment. Detailed survey methods are included in Appendix D5. A total of twenty one (21) surveys were
conducted, which normally consisted of two (2) dawn and one (1) dusk survey per month, from September 2013
to March 2014, inclusive.
Additional wintering bird surveys of the site were undertaken in 2015/2016, with a total of thirteen (13) visits
between the 30th of September 2016 to the 18th of March 2016, focussing on the area around the application
site. The surveys included two (2) morning counts per month by one surveyor, timed to coincide with peak
morning feeding times for inland sites. Counts were all undertaken within four (4) hours following morning high
tides as per recommendations for inland sites.
Further wintering bird surveys of the site and 500m buffer were undertaken in 2018/2019, with a total of 26
visits between late September 2018 and the end of February 2019. The surveys consisted of weekly dusk and/or
dawn surveys between September to November inclusive (Autumn passage = nine visits) and fortnightly
December to February inclusive (wintering visits = six visits). Fortnightly daytime observations have also been
made throughout the survey period totalling 11 site visits to date. Weekly dusk and/or dawn surveys are
continuing March to mid-May (Spring passage = 10 visits) along with the fortnightly daytime observations (5
visits).
All surveys were undertaken adopting species-specific survey techniques as prescribed by the Royal Society for
the Protection of Birds (RSPB), Wildfowl and Wetlands Trust (WWT), British Trust for Ornithology (BTO) (Gilbert
1998) and the Wetland Bird Survey (WeBS) core counting process, with amended site-specific variations.
The responses of statutory bodies and interested parties to the previous applications and the recommendations
of the County Ecologist with respect to these prior applications has informed the surveys and assessment.
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Appraisal for specific protected and notable species
During surveys of the application site and wider ZOI, the potential was also noted for all habitats of other
protected and notable fauna species, which may be present including: water vole, otter, barn owl, Western
marsh harrier, red squirrel, hedgehog, brown hare, badger, amphibians, reptiles and invertebrates.
11.3.1.5. Importance of features to be considered
Ecological features should be evaluated within a defined geographical context (CIEEM, 2018). These are based
upon criteria identified in the CIEEM (2018) guidance, which categorise the geographic context of ecological
importance as within one of the following:







International and European;
National;
Regional;
County, or local authority;
Local (Parish/Neighbourhood); and
within the zone of influence only

The S41 list of Habitats and Species of Principal Importance, UK and Local Biodiversity Action Plans, Red
listed/Red Data Book (RDB) species, Birds of Conservation Concern (Eaton et. al., 2015), lists of nationally rare/
scarce species and list of Lancashire Key species were reviewed to inform the valuation (see Appendix D9 for
further information).
Only features deemed “important ecological features” (the term used in CIEEM, 2018) are carried forward into
the assessment of potential impacts.
It is not necessary to carry out detailed assessment of features that are sufficiently widespread, unthreatened
and resilient to project impacts and will remain viable and sustainable (CIEEM, 2018). In some cases, the data
collected as part of the scoping process will be sufficient to inform the assessment of effects on a given feature.
In other cases, additional surveys will need to be undertaken.
Ecological features which are within the ZOI of a development, but not considered important ecological features,
can be ‘scoped out’ (excluded), with justification.

Impact assessment
11.3.2.1. Determining significance
Significance is often determined by a combination of objective (scientific) and subjective (social) concerns. A
geographic frame of reference is also recommended for EcIA in the UK by CIEEM (2018).
The geographic frame of reference provides a ‘good fit’ to assessments of biodiversity impacts because it allows
clear judgements to be made about the scale of significance, with reference to published estimates for the
population size of a given species at county, national and/or international scales or areas of habitats at such
scales.
The proportion of a known feature impacted ‘at county scale (i.e. 1% of the known or estimated population in a
given county) is measurably different from that impacted ‘at national scale’ (i.e. 1 % of the known or estimated
national population).
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11.3.2.2. Characterising ecological impacts
In accordance with the CIEEM (2018) guidelines, likely potential impacts were characterised by considering the
parameters shown in Table 11.2 below.
Potential impacts may occur during construction or the operational part of a development and may be indirect
as well as direct. Direct impacts are directly attributable to an action associated with a development. Indirect
impacts are often produced away from a development, or as a result of other initial impacts.
More than one potential impact acting on a receptor simultaneously may have a cumulative impact that is
greater than when the same impacts act in isolation. Cumulative impacts may entail the assessment of all the
impacts of the scheme upon a feature (e.g. impacts at the construction and operation stage), or the combined
impacts of a number of schemes that would affect the same area. The area affected may vary depending on the
receptor being considered.
Potential Impact
Description
Parameter
Positive
or
Negative Potential impacts can have a positive or negative effect on the environment.
Impact
Extent
The spatial or geographical area over which the impact/effect may occur.
Magnitude
Magnitude can be measured in many ways such as the spatial or geographical
area over which the impact may occur, or the size of a population impacted.
Duration
Effects may be described as temporary, short, medium, long-term or
permanent.
Frequency and Timing
The number of times an activity occurs will influence the resulting effect. The
timing of an activity or change may result in an impact if it coincides with critical
life-stages or seasons.
Reversibility
An irreversible effect is one from which recovery is not possible within a
reasonable timescale or there is no reasonable chance of action being taken to
reverse it. A reversible effect is one from which spontaneous recovery is possible
or which may be counteracted by mitigation.
Significance
Potential impacts are either significant or non-significant.
Table 11.2: Characteristics of potential impacts (adapted from CIEEM, 2018)

Baseline Ecological Conditions
Site overview
The application site is situated in a relatively unpopulated area, immediately to the east of the town of Formby
and north of Great Altcar. It is surrounded by agricultural land, drainage ditches and the occasional farm
dwelling. The application site contains common habitats including bare ground and drainage ditches, all located
within arable land. The application site and its agricultural setting is used for feeding by wintering and passage
pink-footed goose which are a qualifying feature of the adjacent SPAs.

Sites Designated for Nature Conservation
A review of the sites designated for nature conservation was undertaken and concluded that the site footprint
of the application site, including the access track, does not fall within any sites designated for nature
conservation. Further detail on the designated sites is included at Appendix D10.
11.4.2.1 European Designated Sites
The Sefton Coast SAC/SSSI is located 3.7km to the south west, west and north west of the application site, at its
nearest point extending for over 20km between Southport and Crosby. The site is of special interest for its
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coastal habitats, assemblages of vascular and non-vascular plants, its populations of internationally important
wintering waterfowl and its nationally and, in some cases, internationally important populations of individual
waders. It also supports important populations of reptiles and amphibians.
The Ribble and Alt Estuaries SPA and Ramsar site is located 3.8km to the south west, west and north west of the
application site and supports populations of European importance of various breeding, wintering and migratory
bird species.
Liverpool Bay / Bae Lerpwl SPA is located off the coast of Formby 5.8km at the nearest point and encompasses
marine areas supporting large aggregations of wintering birds as well as important marine foraging areas for
breeding terns associated with The Dee Estuary SPA, and Mersey Narrows & North Wirral Foreshore SPA.
Martin Mere SPA, Ramsar site and SSSI is located 11.1km to the north east of the application site. The site is a
low-lying wetland complex of open-water, marsh and grassland habitats overlying deep peat. It is designated
for the numbers of migrant birds which it supports during the winter months. Although over 10km from the
application site, Martin Mere is included here due to birds potentially moving over the site between their roosts
at Formby Point and Simonswood Moss to reach feeding areas at Martin Mere.
11.4.2.1. Nationally Designated Sites
The closest nationally designated site is Downholland Moss SSSI, located 60m to the north of the application site
boundary, comprising an arable field and a small birch woodland. It is designated for its geological interest and
therefore not considered further in this report.
The Ribble Estuary SSSI, a component of the Ribble and Alt Estuaries SPA and Ramsar site is located 10km to the
north of the application site. The estuary has extensive intertidal sand-silt flats with one of the largest areas of
grazed greenmarsh in Britain. The estuary is of International importance for the passage and wintering
waterfowl it supports, being a major link in the chain of estuaries down the west coast of Britain used by birds
on migration between the breeding grounds in the far north and their wintering grounds further south.
11.4.2.2. Locally Designated Sites
The ecological desktop study identified six (6) records of non-statutory protected sites within 2km of the
proposed development:







Downholland Moss Biological Heritage Site (BHS), 60m to the north, designated for its ornithological
interest;
Altcar Withins BHS, 180m to the south-west, designated for its ornithological interest;
Moss Heath and Wood BHS, 0.5km to the east, designated for bog habitats and flowering plants and
ferns;
Cheshire Lines and Moss Lane Ditches BHS, 0.6km to the north-east of the site, designated for artificial
habitats, flowering plants and ferns, bryophytes and mammals, namely water vole.
Downholland and Associated Brooks BHS, 0.8km to the west, designated for artificial habitats and their
botanical value and also birds, namely shelduck, which use the riparian habitat for breeding; and
Formby Moss BHS, 1.8km to the north, designated for bog habitats and flowering plants and ferns.

Desktop Study Results
Relevant species records from the 2km desktop study considered to potentially occur within the proposed
development site are discussed along with the results of the field surveys below. The detailed desk study results
are included in Appendix D9.
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Survey results (habitats)
The application site comprises 1.72ha, area of arable land. The proposed access track will cross two arable fields,
crossing ditches at two (2) points. The field boundaries comprise a network of wide drainage channels and
smaller ditches. Scattered scrub and a hedgerow line the farm track in the south-west of the application site.
Detailed descriptions of the principal habitats types that are to be impacted by the proposed development are
included within the extended Phase 1 habitat survey report at Appendix D1.
The footprint of the application site, which also includes all habitats directly affected by the development works,
consists of:





Semi-improved species-poor grassland;
Standing water (drainage ditches);
Arable; and
Bare ground.

All of the above habitats are considered to be of less than Local (Parish/Neighbourhood) value for conservation
in their own right and are therefore scoped out of the impact assessment. The drainage ditches are of importance
to water voles. The arable field has potential to support breeding lapwing and skylark and wintering birds,
notably pink-footed goose, Bewick’s swan and whooper swan. The associated fauna interest using the
Application site are considered separately as ecological receptors and are discussed further below.
The wider survey area includes the following habitats, which are not affected by the proposed development and
are therefore scoped out of the assessment:




Scrub;
Scattered trees; and
Hedgerows (species-poor).

Rare and protected plant species
The desk study (Appendix D10) identified a number of notable plant species associated with arable habitats and
ditches within 2km of the application site. No rare or protected plant species were, however, found during the
field surveys and the application site contained only very narrow field margins. Rare and protected plant species
are not therefore considered further in this assessment.

Invasive species
The desk study (Appendix D10) identified a number of legally controlled plant and animal species. However, no
invasive plant or species were recorded during the surveys. Invasive species are therefore not considered further
in this assessment.

Survey Results (Fauna species and species groups)
11.4.7.1. Water vole
Water voles were found to be listed within the desktop study results with the nearest record occurring 150m
from the application site.
Following the May 2018 survey, signs of water voles were found to be present within four (4) of the seven (7)
ditches that were surveyed and the numbers were indicative of commuting behavior (typically males).

Document No: AER-PA-AM-ES-01 Revision: 0

Page 142 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Aurora
Energy
Resources

However, the July 2018 survey, which was undertaken during the peak period of territorial expansion yielded an
entirely different result, as six (6) of the seven (7) ditches had dried during the intervening period and no
definitive evidence of water voles was found. Water vole was only confirmed to be present in a ditch outside of
the main survey area that was being scoped for potential mitigation works, approximately 120m north east of
the application site. This ditch is not connected to the application site and assessed as having a low water vole
population in 2018. Feeding remains indicative of water vole and burrows of a size and shape for water voles
were found throughout the 2018 survey area. This evidence, however, cannot be used reliably on its own due
to potential confusion with other species with similar feeding remains and burrows.
It is not known as to the cause of the decline in population found during the 2018 survey. It is considered that
this decline could be attributed to the unseasonably dry weather between May and July 2018. Water vole
generally require water as one of three (3) habitat ‘preferences’ (along with herbaceous vegetation and dry
areas above water level for nesting). It is thought that the populations may have retracted to ditches still
containing water, outside of the survey area. There was no evidence of other potential factors of population
decline such as ditch maintenance works or of predation (mink). Mink rafts were deployed as per Game and
Wildlife Conservation Trust (GWCT, 2015) guidelines, at the two (2) crossing points during the survey 2018
period to detect the presence of this species, although this concluded a negative result at both locations.
Although water voles were not detected during the 2018 surveys (other than likely commuting activity) in the
areas of affected ditch, it is common for there to be fluctuations in distribution and population size throughout
the year as environmental conditions change year on year. As there had been no change in the composition of
the bankside vegetation and aquatic vegetation was still present in some of the dry ditches in the 2018 survey,
it is speculated that the population would recolonise the area if the water levels return to their former levels.
The potential water vole habitat that will be affected by the proposed development has been assessed as of less
than Local importance to water voles.
11.4.7.2. Bats
A number of records of foraging bats were identified within the desktop study data searches including common
pipistrelle and noctule (Nyctalus noctula). No suitable bat roosting habitat is present within the application site.
Evidence of roosting bats was identified at two (2) locations over 110m from the southernmost point of the
proposed access track, being over 850m away from the proposed wellsite location.
During the 2018 bat habitat surveys a total of five (5) bat species/species groups were noted using the survey
area. These included: common pipistrelle, soprano pipistrelle (Pipistrellus pygmaeus), Myotis spp. (Daubenton’s
(Myotis daubentonii)), brown long-eared (Plecotus auritus) and noctule.
The walked transect surveys recorded occasional passes of commuting and foraging activity by common
pipistrelle bats with the majority of activity pertaining to the wooded area c. 320m from the southernmost end
of the access track at Formby’s Farm and along the central and northern ditches. Very occasional common
pipistrelle was recorded in most other areas of the application site, often relating to brief passes by single bats.
Noctule was very occasionally recorded also around the wooded area to the west of the application site and
usually related to single bats foraging and feeding. Soprano pipistrelle was only recorded on one occasion,
foraging along the ditch to the central areas of the application site.
The automated static surveys identified a total of 3,903 bat recordings over the three (3) surveyed periods; 3,062
at Location 1 and 841 at Location 2 (locations as shown on Figure 11.1). The greatest levels of activity were at
Location 1 (78.45% of total bat recordings over the survey period) where generally frequent common pipistrelle
activity was recorded. Levels of activity at Location 2 were comparably very low, usually with only very occasional
bat passes recorded each night. Common pipistrelle was the most frequently recorded bat at both locations,
with noctule being the second most recorded species. Soprano pipistrelle, brown long-eared and Myotis spp.
bats were only recorded very occasionally and were recorded most frequently at Location 1. Myotis spp. calls
are difficult to separate into species due to the similarity of their calls, however the majority of Myotis spp. calls
were considered to be characteristic of Daubenton’s. A number of recordings of unidentified pipistrelle bats
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were also made which mostly comprise social calls, the majority of which, if not all, are likely to relate to common
pipistrelle bats in view of the dominance of common pipistrelle recorded at the site. The detailed survey results
can be found in Appendix D7.
Overall, the results of the habitat surveys found low levels of bat activity within the survey area. Distribution of
bat activity is over the survey area as a whole, with numbers of bat passes being greater to the west of the
survey area. Bat passes were noted near to the ditch networks but were not solely in association with these
habitat features, and no commuting or flight paths were identified. Bat passes within the application site were
minimal. The application site is considered of less than Local importance to bats.

Figure 11.1: Location of Automated Static Detectors
11.4.7.3. Breeding Birds
There are two non-statutory protected sites within 1km of the proposed development which are designated
either wholly or in part for breeding birds:


Downholland and Associated Brooks BHS, located 0.8km to the west of the site, is designated in part for
its importance as breeding habitat for shelduck; and



Altcar Withins BHS, located 180m to the south-west of the site, which is noted for its importance as
hunting habitat for barn owl.

The desktop study found numerous breeding bird records associated with the agricultural environment,
although no specific records relate to areas within the application site. The nearest specific bird record of all
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species was that of a breeding lesser redpoll at Altcar Moss, 600m from the application site. Breeding bird
records at specific localities in most cases should be viewed with caution given the mobility of bird species and
that similar habitats exist within and adjacent to the application site. Fully protected birds likely to be
encountered during the breeding season listed on the desktop study included bittern (Botaurus stellaris),
Western marsh harrier, hen harrier (Circus cyaneus), quail (Coturnix coturnix), merlin (Falco columbarius),
peregrine (Falco peregrinus) and barn owl. The closest breeding record was that of Western marsh harrier
located 1.6km from the application site (location confidential). One remaining record not mentioned above is
that of kingfisher, but this species is not considered relevant to the application site due to habitat unsuitability.
All other species mentioned above could potentially use the application site, although quail is the only species
which is afforded suitable breeding habitat.
During the 2018 breeding bird survey visits, a total of forty-nine (49) species were recorded. These include eight
(8) species recorded using the application site and a further thirty-four (34) within the wider survey area (within
100m of the application site boundary). An additional seven (7) species were recorded during the surveys flying
over the application site or wider survey area and are not thought to have been using any part of the survey
area for breeding or foraging.
Species recorded include eight species on the Red list of Birds of Conservation Concern (BoCC 4); nine (9) Amber
listed species; eight (8) Species of Principal Importance; and fifteen (15) Lancashire BAP priority species. Barn
owl and Western marsh harrier, recorded in the wider survey area, were the only species of bird which are listed
on Schedule 1 of the 1981 Wildlife and Countryside Act (as amended). Western marsh harrier is also listed on
Annex 1 of the EC Birds Directive. There was no exceptional assemblage of any one particular species or species
group. No significant populations of nocturnal bird species were recorded at the application site during the
breeding bird surveys.
In the light of the above findings, the application site is considered to have potential to support breeding for the
following birds of conservation concern in Table 11.3 below.
Common name
Skylark (PR)
Corn bunting
(PO)
Reed bunting
(PR)
Song thrush
(PO)
Starling (PO)
Grey partridge
(PO)
Lapwing (CO)
Barn owl (PO)
Dunnock (PR)
Linnet (PR)

Scientific name

WCA
Schedule 1

Birds Directive
Annex 1



NERC S41

Emberiza
schoeniclus
Turdus philomelos
Sturnus vulgaris
Perdix perdix

Alauda arvensis
Emberiza calandra

Vanellus vanellus
Tyto alba
Prunella modularis
Carduelis
cannabina
Passer domesticus








Lancashire
BAP



BoCC
Red





















































House sparrow


(CO)
Table 11.3: Birds with conservation status identified within the site or within 100m of the site.



The list includes confirmed breeding (CO), probable breeding (PR) and possible breeding (PO)

With regards the locally designated sites, a pair of shelduck was recorded foraging during one (1) survey visit on
arable land within the survey area to the north-west of the application site and a pair were recorded flying over
the application site on another survey visit. Although it is possible that shelduck breed within farmland in the
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wider area, the survey results suggest that they do not breed within or adjacent to the application site or wider
survey area and are therefore highly unlikely to be affected by the proposed development.
Overall the application site is considered to be of less than Local importance to breeding birds.
Schedule 1 Birds
Barn Owl
Five (5) records of barn owl were found within the desktop study and recorded as proven to be breeding at
Altcar Moss, 600m to the south of the application site (data record 1997). A single barn owl was recorded on
two (2) occasions during an early morning water vole survey in late-May 2018 and a dusk bat survey in late-July
2018. During the water vole survey, an individual barn owl was recorded passing over farmland in the south
west of the bird survey area towards large barns at Tyrer’s Farm, 40m to the south east of Sutton’s Lane. An
individual barn owl was also seen heading from fields surrounding Tyrers Farm towards Formby’s Farm, 380m
to the north west of the application site during a bat survey in late-July. No breeding habitat is located within
the application site. Although only one barn owl was recorded during the surveys, it must be considered that
barn owl could be breeding nearby. The application site is considered to be of less than Local importance to barn
owl.
Western Marsh Harrier
Nine (9) records of Western marsh harrier were found within the desktop study with the nearest record of
possible breeding at Altcar Moss, 600m from the application site (data record 1997). It must be noted, however,
that the 600m reference refers to the nearest edge of Altcar Moss in relation to the application site and not an
actual nest site, which is not given. There were three (3) other counts of possible breeding at 2km from the
proposed site. All other records were of juvenile birds. A single female Western marsh harrier was recorded on
two occasions during bird survey visits (29th May and 8th June 2018) foraging over farmland to the north and east
of the survey area. Two (2) probable sightings to the east of the survey area were also noted during water vole
survey visits conducted in late-May and late-July 2018. Western marsh harrier has not been recorded within the
application site or the wider survey area. In addition to this, there is no suitable habitat within the application
site or the wider survey area considered sufficiently large enough to afford adequate protection for this species
whilst nesting. Western marsh harrier is therefore highly unlikely to breed within the application site or survey
area and is not considered further in this assessment.
11.4.7.4. Wintering Birds
The desktop data returned full coverage of the application site and surrounding farmland as a sensitive bird area
for wintering and passage pink-footed geese. No site-specific data is given other than the locally designated sites
Downholland Moss BHS to the north and Altcar Withins BHS to the south west. Additionally, Bewick’s swan,
whooper swan, white-fronted goose (Anser albifrons), greater white-fronted goose (Anser albifrons subsp.
albifrons), golden plover (Pluvialis apricaria), ruff (Calidris pugnax) and black tailed godwit (Limosa limosa) were
also listed in the search results and could potentially be encountered during the winter months or during spring
and autumn passage. With the exception of two records for pink-footed goose, all other records are over 1km
from the application site. However, as with breeding birds, wintering bird records at specific localities in most
cases should be viewed with caution, given the mobility of bird species and that similar habitats exist within and
adjacent to the application site.
Wintering bird surveys and related studies have been previously conducted in the area by other applicants to
inform the following developments:
Sutton’s Farm:
West Lancashire Borough Council application 2011/1365/FUL
Hillhouse WWTP
Wind Turbines: Lancashire County Council application LCC/2015/0061
Lower Alt Windfarm: West Lancashire Borough Council application 2015/1055/FUL
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Wintering bird surveys were undertaken in 2010/11 and 2011/12 to support the farm development at Sutton’s
Farm, located to the southeast of the application site. 7% of survey visits recorded pink-footed goose in the
survey area for the Sutton’s Farm development with a peak count of 1,350 birds - 6% of the then 5-year mean
for the Ribble and Alt Estuaries SPA population (22,348).
The scoping report for the Hillhouse WWTP wind turbine proposal made reference to comments made by the
County Ecologist during the earlier application to construct a meteorological mast at the site (WLBC
2013/0329/FUL). These comments stated that the area would be unlikely to support large number of geese on
a regular basis due to the presence of an active shoot in the area that will result in disturbance and displacement
of pink-footed geese. The land surrounding the application site at Altcar Moss is similarly subject to an active
shoot.
Extensive wintering bird surveys and studies were conducted to support the proposed Lower Alt Windfarm on
land to the southeast of the application site. The studies included both collision mortality and population
viability studies. The key conclusion of the population viability study was that even with an assumed annual
mortality of 223 birds (99% avoidance rate) the pink-footed goose population would grow at a mean rate of
3.3% pa over the 25-year modelled period to a population of >40,000 birds. This model, which was not
challenged, implies that the functional land associated with the SPA has not reached, nor is it expected to reach
in the time period, its carrying capacity with respect to pink-footed goose.
This conclusion is supported by the size of the potential habitat which has been previously assessed at up to
45,000Ha (HRA prepared for WLBC with respect to Sutton’s Farm development). This figure assumes a 10km
foraging radius from the relevant SPAs. In a 2014 joint report, the RSPB, the National Trust and others suggested
that pink-footed geese may forage 20km from their roosts which would clearly increase the availability of
suitable supporting feeding habitat, further reducing the impact of any development.
The HRA prepared for WLBC for the Sutton’s Farm development concluded that the loss of 14.1ha of functional
land (direct loss and 400m disturbance zone) for 9 agricultural buildings would have no significant effect on
relevant Natura 2000 sites.
The proposed development including both the wellsite and the access track covers 1.72 ha. Including a 500m
disturbance zone would increase this area to 178.6 ha. Assuming that up to 50% of the 45,000 ha potential
supporting habitat area may be unavailable, as a result of field size, proximity to roads and settlements, then
the disturbance zone calculated for the proposed development would still comprise only 0.79% of the available
supporting habitat.
It is not considered that the proposed development will result in any direct increase in the mortality of wintering
birds.
During the winter period of 2011/2012, Wintering Bird Surveys (WBS) were undertaken at Norris Farm for
borehole works to gather empirical data as to the numbers of over wintering pink-footed geese that would
normally feed or roost in and around that proposed application site that would have direct links with the Ribble
& Alt Estuaries SPA and Ramsar site (Planning Application Reference 08/11/0210). The surveys did not identify
any pink-footed geese within the Norris Farm site or the adjacent land.
Following on from those initial surveys at Norris Farm, the survey area was extended during the winter period
of 2013/2014 to cover approximately 50km2 with regards to use of the land by over-wintering birds, in particular
pink-footed geese, and other species of conservation concern, especially whooper swan and Bewick’s swan. The
survey broadly covered the land from Baines Bridge and Lydiate to the south, Plex Moss to Bangor’s Green to
the north, land to the east of Formby and land to the west of Ormskirk. This survey data is being used to inform
this EcIA (see Appendix D5 West Lancashire Agricultural Plain - Wintering Bird Survey Report, 2014). Figure 11.2
below shows the 2013/2014 survey area in relation to the application site location.
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The 2014 report found the largest numbers observed during October were concentrated around VP1 (12,600)
and VP3 (16,196) (Downholland Moss and Plex Moss). These numbers correlated with the harvesting of maize
and potato root crops undertaken at that time of year.
Numbers and densities steadied out during November, December 2013 and January 2014, finally falling in
February and March 2014. From November 2013 to January 2014 larger densities of pink-footed geese were
found evenly spread within winter crops (when fresh shoots are emerging) and the remains of the winter
stubbles. This was very apparent at VP2 where agriculture was a mixture of winter crops and stubbles.
Grasslands appeared to be a less favourable habitat for feeding pink-footed geese with low numbers found
only during December 2013 and January 2014. The majority of pink-footed geese were observed to the west of
the survey area at Plex Moss, Downholland Moss and The Withins, with the A5417 seeming to be a dividing
line, from Haskayne in the north to Lydiate in the south, where numbers of pink-footed geese to the east were
relatively low or none existent (VP4 and 5) with the largest count being 3200 in October 2013 at VP4 and 2200
5)and
withFebruary
the largest
count being 3200 in October 2013 at VP4 and 2200 at VP5 and February 2014.
at VP5
2014.

Plex moss

A5417
Downholland Moss

Well site

A5417

A5417
The Withins

Figure 11.2: Showing the 2013/2014 survey area in relation to the application site location
Several conclusions could made from the results of the 2013/2014 surveys;
 Largest numbers of geese within this area of West Lancashire will be encountered during October,
especially from the roost at Formby;
 Fields of recently harvested crops are more likely to hold the greatest number of geese;
 Roots crops, such as potato, saw the largest densities of geese compared with other agricultural settings;
 After the harvest period in October, pink-footed geese numbers decline slightly and finally steady out
over November to January within the area and are evenly distributed predominantly around winter
stubbles and winter crops;
 Favourable habitat is found west of the A5417, from Haskayne to Lydiate. Numbers of geese
encountered east of this ‘boundary’ are likely to be very low;
 Determination can be predicted as to the likely impacts on pink-footed geese by reviewing the
agricultural environment at a site-specific level prior to development or works undertaken during the
winter months within this area of West Lancashire; and
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 The low numbers of whooper swans were considered to be transient records of birds moving from the
coastal area and to other feeding grounds situated at Martin Mere and not resulting from any agrienvironment practices within the survey area.
The large-scale survey undertaken during the winter period 2013/2014 determined that there is a correlation
between the agricultural environment and the likely presence of feeding pink-footed geese at particular periods
of the winter season.
Further site-specific wintering bird surveys comprising thirteen (13) post-dawn surveys were undertaken in
winter 2015/16. During these surveys no birds of conservation concern (Eaton, et. al., 2015) were observed at
the site itself other than as listed below:




skylark: 4 out of 13 visits;
merlin: 1 out of 13 visits; and
flocks of pink-footed goose, in numbers up to 2,500, were observed within 500m of the site.

Additional Wintering bird surveys covering the proposed development site and 500m buffer were undertaken
during the winter period 2018/2019 to ascertain how wintering birds, specifically pink-footed geese, whooper
and Bewick’s swans are using the proposed development site and wider survey area. The area was
compartmentalised into 2 areas and given a Vantage Point (VP) from which a surveyor was able to clearly visually
assess the land within that specific area and to note (with the aid of spotting scopes and binoculars) the presence
of feeding/roosting birds associated with the protected sites, along with the agri-environment on which they
were situated. The numbers of geese and the associated agri-environment were then plotted on a map and
notes taken using a field survey sheet. Geese or swans that would only settle for short periods were not included,
as this would not be deemed as long-term feeding/roosting activity. Fly-overs were also discounted from the
final figures.
Dawn surveys were conducted 30 minutes prior to sunrise to monitor geese as they left their overnight roost
from either Formby Point in the west and Simonswood Moss to the south, to move inland to their feeding
grounds. Pink-footed geese could easily be identified and counted either flying over or landing to feed in fields
within the designated VP site areas. Dusk surveys were conducted 1 hour prior to twilight to check for geese
that were still feeding or roosting within the site areas, prior to their return to coastal roosts.
A total of 26 visits were made between late September 2018 and the end of February 2019. The surveys
consisted of weekly dusk and/or dawn surveys between September to November inclusive (Autumn passage =
nine visits) and fortnightly December to February inclusive (wintering visits = six visits). Fortnightly daytime
observations have also been made throughout the survey period totalling 11 site visits to date. Weekly dusk
and/or dawn surveys are continuing March to mid-May (Spring passage = 10 visits) along with the fortnightly
daytime observations (5 visits).
Survey results to end-February 2019 are summarised below. The highest counts of pink-footed geese were
recorded in late September 2018 and the majority of the records were made between September and
November, with only six records of pink-footed geese in the period December-February.
Pink-footed geese were recorded on 12 of the 26 survey visits (to end-February 2019). A total of 47 records of
pinkfooted geese were made with the following flocks exceeding the 1% threshold for the Ribble and Alt
Estuaries:
25/09/18 – 4,000 (within same field as the proposed development site)
28/09/18 – 2,200 (within same field as the proposed development site)
28/09/18 – 1,450 (160m south east)
10/10/18 – 500 (265m north east)
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11/10/18 – 740 (225m west)
01/11/18 – 985 (460m south, total flock size at end of survey)
01/11/18 – 1,400 (300m south east) • 14/01/19 – 410 (245m west)
During late September 2018 pink-footed geese were recorded within the same field as the proposed
development site with a peak count of 4,000. The total number of pink-footed geese recorded during the surveys
within 500m of the proposed development including the access route was 11,685 (peak count of 4,000).
Whooper swan was only recorded on 26th October 2018 when a flock of 7 was observed 270m east of the
proposed development site. This is considered to be a transient record of birds moving from the coastal area
and to other feeding grounds situated at Martin Mere and not resulting from any agri-environment practices
within the survey area. No Bewick’s swans were recorded.
For the purposes of this assessment it is considered that the proposed development site and the disturbance
zone may on occasion during the winter host greater than: 1% of the National population (the 4,000 observed
in September 2018 representing 1%), 4% of the Regional population (the 4,000 representing 4.2%) and 10% of
the Ribble and Alt Estuaries SPA pink-footed goose population (the 4,000 represented 11.6%) but that such visits
are generally transient and dependent upon a suitable food source being present. The application site and the
500m disturbance zone has been valued as of European importance.
11.4.7.5. Other Protected/Notable Fauna
The desk study returned records of red squirrel, brown hare and hedgehog within 2km of the application site.
During the breeding bird surveys, however, a single red squirrel was observed close to the application site in an
area with no trees, scrub or hedgerows. This record provides good evidence that this species can recolonise new
areas of woodland without the need for green networks in order to expand its range. The application site,
however, has no trees suitable for red squirrel drey construction and there are no suitable wooded areas with
500m of the application site. Red squirrel is therefore scoped out of the impact assessment.
Brown hare was noted on several occasions during the breeding bird surveys, wintering bird surveys (March)
and the bat habitat surveys. The application site represents only a small area of arable farmland which is not
considered to be significant in the wider landscape. Further surveys specific to brown hare were therefore not
undertaken at the application site and this species is scoped out of the impact assessment.
The application site affords very limited suitable habitat for hedgehog and no hibernation habitat and this
species is therefore scoped out of the impact assessment.
Amphibians, reptiles, otter and badger have also been scoped out of the impact assessment due to the lack of
records from the desktop data searches and lack of suitable habitat within the application site.
The application site supports habitats of low value to invertebrates, therefore invertebrates are scoped out of
the impact assessment.
11.4.7.6. Summary of Important Ecological Features
Ecological resources of Negligible or less than Local importance (unless legally protected) are not ‘Important
ecological features’ and therefore scoped out from the EcIA. Table 11.4 summarises all important ecological
features.
Feature

Ecological value

Important ecological
feature?

Designated sites
The Sefton Coast SAC / SSSI
Ribble and Alt Estuaries Special Protection Area Ramsar / SPA

European
European

Yes
Yes
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Liverpool Bay / Bae Lerpwl SPA
Martin Mere Ramsar / SPA / SSSI
Ribble Estuary SSSI
Downholland Moss BHS
Altcar Withins BHS
Moss Heath and Wood BHS
Cheshire Lines and Moss Lane Ditches BHS
Downholland and Associated Brooks BHS
Formby Moss BHS
Fauna and species groups

European
European
National
County
County
County
County
County
County

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Water vole

Local (legally
Yes
protected)
Bats
Local (legally
Yes
protected)
Breeding birds (general)
Local (legally
Yes
protected)
Barn owl
Local (legally
Yes
protected)
Western marsh harrier
County
Yes
Wintering birds
European
Yes
Table 11.4: Summary of important ecological features and geographic scale of importance (features scoped
out highlighted in grey)

Proposed development
The Applicant is proposing to construct a wellsite and access track, of approximately 1.72ha in area, within which
it will drill and core a vertical borehole, followed by the drilling of a second borehole, with a horizontal section
approximately 1,500m in length. Both boreholes will then undergo hydraulic fracture stimulation. Each borehole
will be separately flow tested and, subject to the results obtained, the horizontal borehole may then undergo
an extended well test (up to 90 days). In the event that the exploratory works are unsuccessful, both boreholes
will be decommissioned and the site restored. If successful, any future planned works would be subject to a
separate planning application. For clarity, stimulation of the boreholes will involve high volume hydraulic
fracture stimulation, as defined by Section 4B(1) of the Petroleum Act 1998.
The works are proposed to be undertaken in eight (8) phases as per bulleted list and summarised below:
 Phase 1 – Access Track and Wellsite Construction Works;
 Phase 2 – Drilling and Coring of a Vertical Borehole (Borehole #1);
 Phase 3 – Drilling of a Horizontal Borehole (Borehole #2);
 Phase 4 – Hydraulic Fracture Stimulation of the Vertical and Horizontal Boreholes;
 Phase 5 – Initial Flow Testing of the Vertical and Horizontal Boreholes;
 Phase 6 – Extended Well Test of the Horizontal Borehole;
 Phase 7 – Decommissioning and Borehole Abandonment; and
 Phase 8 – Site Restoration and Aftercare.
Chapter 4 of this Environmental Statement sets out the detailed development description for each of the eight
phases.
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Embedded Mitigation
Pollution effects from the proposed development have been scoped out from the impact assessment due to the
standard design of the proposed development. With implementation of standard practice mitigation measures,
the risk of dust impact from all project operations will be ‘negligible’.
Initially, it was proposed that the access to the wellsite would use the existing made track from the southern
end of Sutton’s Lane. This triggered the need for extensive scoping surveys for water vole, which were
undertaken during 2017 along the continuous length of ditch that runs adjacent to proposed route. The results
of the 2017 surveys found water vole colonies to be present and potentially significant impacts arising as a result
of the proposals. With this in mind, an alternative route to the wellsite was designed to reduce the amount of
suitable water vole habitat affected. The result is that a new temporary access track will be constructed through
arable land at least 5m from the nearest ditches, using dura-based composite mats, crossing and culverting only
two ditches and thus minimising impacts. Similarly, the wellsite has also been sited to minimise impacts on water
voles. The two culverts will incorporate mammal ledges to minimise any impact on water voles.
The lighting assessment found no significant effects (negligible adverse) as a result of light spill, however major
adverse effects as a result of glare and sky-glow were identified. As a result, the following mitigation measures
have been incorporated into the design:
 All vertically orientated linear luminaires below rig floor level shall be reoriented such that they are
horizontal and aimed downwards;
 each individual lighting tower shall have an average uplift angle not exceeding 5° above the horizontal
for all luminaires, along with a maximum uplift angle not exceeding 7.5° above the horizontal for each
individual luminaire;
 dome lights above rig floor level shall be re-aimed directly downwards;
 dome lights below rig floor level shall be re-aimed to have an uplift angle of no more than 30° above the
horizontal; and
 all floodlights attached to cabins shall have an uplift angle of no more than 35° above the horizontal.
With incorporation of the above mitigation, all lighting effects are reduced to negligible adverse.

Ecological Impact Assessment
Assessment of Effects and Mitigation Measures
The impact assessment below considers the potential impacts on the important ecological features during
implementation of the proposed development. Potential impacts may arise as a result of habitat loss or damage,
atmospheric pollution and disturbance of species as a result of noise, vibration, movement and lighting at the
application site. Given the embedded mitigation above, no significant effects on ecology are anticipated as a
result of aquatic pollution, altered hydrology, habitat fragmentation (ditches) or dust deposition.
11.6.1.1. Designated Sites (European/National)
Potential impacts on European/National designated sites include habitat loss/ damage, atmospheric pollution
and disturbance of species associated with these sites (noise/visual/vibration/lighting).
There will be no direct habitat loss or damage arising from the proposed development upon European or
Nationally designated sites either. It is considered that Sefton Coast SAC will not be affected by the proposed
development due to the distance between the application site and the nature of the proposed development.
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An assessment of potential atmospheric pollution on statutory designated sites within 10km of the application
site has been undertaken (see Chapter 9, Air quality). This included an assessment of potential atmospheric
pollution impacts on the Ribble and Alt Estuaries SPA and Ramsar Site, Sefton Coast SAC and Liverpool Bay SPA.
Maximum process contributions are considered to be insignificant based on Environment Agency assessment
criteria. While the maximum process contributions at the sites with an ecological designation are above the
screening criteria for nitrogen oxides, this is considered unlikely to pose any threat to or have any substantial
influence on the continued attainment of critical levels.
Necessary assumptions made to undertake the modelling are considered to have the effect of substantially
overestimating the process contribution to ambient concentrations. It is considered that the predicted process
impact reported herein is a conservative assessment and the conclusions reached therefore incorporate a
reasonable margin of comfort in spite of the inevitable uncertainty of such modelling studies.
It is not considered that air quality will significantly affect the European designated sites or the associated
wintering birds utilising land around the application site.
Surveys undertaken to inform this assessment have identified that the application site, contains arable land that
could be used by the Annex 1 species (pink-footed goose, Bewick’s swan and whooper swan) which use
agricultural land as feeding areas outside the boundaries of the SPAs. As such a Shadow Habitats Regulations
Assessment (Shadow HRA) has been undertaken. Potential effects on wintering pink-footed goose, Bewick’s
swan and whooper swan have therefore been assessed. Other qualifying bird species under the River Ribble &
Alt Estuaries SPAs, such as golden plover, ruff, black-tailed and bar-tailed godwit and oystercatcher (all
wintering), were not recorded or are using the application site in such low numbers that they do not exceed the
1% threshold of the National, Regional or Ribble and Alt Estuaries SPA populations and therefore have been
excluded from the impact assessment.
The Shadow HRA concluded that there will be no mortality or significant effects of disturbance/ displacement,
lighting, noise or vibration on wintering birds associated with the European designated sites during all phases of
the proposed development.
Nationally designated sites the Ribble Estuary SSSI located 10km to the north of the application site and Martin
Mere SSSI, located 10.5km to the northwest of the application site are all either in part or wholly designated for
their ornithological interest, specifically relating to the winter feeding grounds of pink-footed geese.
Although the Shadow HRA does not specifically relate to Nationally designated sites the results of this
assessment has determined that there are no significant effects arising from the proposed development.
No significant effects on European/ Nationally designated sites have been identified, therefore no mitigation is
required.
11.6.1.2. Designated Sites (County)
The nearest locally designated sites are Downholland Moss BHS and Altcar Withins BHS, located at 60m to the
north and 370m to the south of the application site respectively. Both are designated for their ornithological
interest, specifically relating to the winter-feeding grounds of pink-footed geese. There will be no habitat loss or
damage upon these designated sites arising from the proposed development.
Although the Shadow HRA does not specifically relate to County designated sites, the results of this assessment

have determined that there are no significant effects on wintering birds arising from the proposed development.
There will be no habitat loss or damage arising from the proposals to the remaining County designated sites
throughout all phases of the proposed development.
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No significant effects on County designated sites have been identified, therefore no mitigation is required.
11.6.1.3. Fauna Species and Species Groups
Water Vole
Potential impacts on water vole arise from construction of the new access track, installation of an outlet pipe
into an existing ditch and installation of security fencing at this location. Two (2) artificial watercourses (drainage
ditches) will be affected by construction of the new access track, which will be culverted with box culverts. The
existing culverts need to be extended and there will be a loss of 26.1m of ditch to facilitate the new culverts.
The existing culvert into the field off Sutton’s Lane that links the adjacent ditch is circular in shape, this is blocked
with a 10/15cm unblocked gap at the top, the current culvert length is 5.7m. The culvert that goes under Broad
Lane is a rectangular culvert with good height and visibility through, it is partially collapsed. There is a third
culvert under Sutton’s Lane that was totally blocked by sediment and debris, the shape of the culvert could not
be determined.
To permit access off Sutton’s Lane a T-shaped box culvert 1.1m high, with a mammal ledge will be installed. The
base of the culvert shall be installed 300m below water the average water level with a 650mm headroom. The
total length of the T-culvert is up to 18m. This will result in the permanent loss of approximately 10m of ditch.
The ditch crossing close to the pylon, also utilises an existing ditch crossing. The culvert here is circular in shape
and partially blocked with 30cm unblocked gap at the top. The current culvert length is 3.4m and there is visibility
through the culvert.
The culvert needs extending to permit access across the ditch. The new culvert will be a box shaped culvert 1.1m
high, with a mammal ledge. The base of the culvert shall be installed 300m below water the average water level
with a 650mm headroom. The total length of the culvert will be 15m. This will result in the permanent loss of
approximately 11.6m of ditch.
An outlet pipe (150mm) will be installed into an existing ditch in the southernmost corner of the proposed
wellsite with an associated bagwork headwall. The area of ditch bank affected will be no more than 2m wide
and 1.2m high. The ditch bank will need to be cut back by 1.0m in order to site the unit / bags etc. so as not to
restrict the existing flow of the ditch. The outlet is located on the opposite side of a short length of culvert (5m
or 6m long) to ditches which have supported water voles in 2017 and 2018. The Applicant will be applying to the
Environment Agency for a ‘Water Discharge Activity Permit’, which will need to be approved before the
Applicant can discharge water from the site via the Class 1 full retention separator. This environmental permit
will set out the conditions to be met to ensure any water discharged is clean. A maximum discharge rate from
the separate outfall will also be set by the conditions of the environmental permit. No significant impacts on
water voles as a result of water quality or volume of discharge are therefore anticipated. Installation of security
fencing at this location is not considered to pose a significant impact to water voles.
Habitat Loss/ Fragmentation
The total loss of ditch habitat is 23.6m, although the culvert designs for the access track shall be of a better
design than the existing. The inclusion of mammal ledges within the new culverts will allow movement of fauna
through them and minimise any effect of habitat fragmentation.
Given the size and extent of potential water vole habitat that will be affected resulting from the proposed
development, impacts can be assessed as being not significant with the small numbers of water vole potentially
being affected of less than Local importance only. Existing ditch crossing points have been selected to minimise
the culvert lengths. The culvert will be of better design and will improve linkages within the ditch systems,
resulting in a benefit to the water vole population and other wildlife. The installation of the outlet pipe and
bagwork headwall will not cause any habitat fragmentation.
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Disturbance
There is little suitable habitat for water voles within close proximity to the proposed wellsite. No significant
disturbance effects during construction and operation of the proposed wellsite are therefore anticipated. The
new access track has been designed with a 5m separation from ditches to minimise impacts on water voles. This
is the ideal minimum buffer zone recommended in Arnott (2001) to protect water vole habitat. The creation of
a temporary access track will increase traffic across the fields to the wellsite, however, some of the ditches are
close to existing farm tracks and will be accustomed to some disturbance from farm vehicles already. With
protection of a 5m buffer zone, it is considered that construction of the access track and vehicle movements
along the track will not cause significant disturbance to water voles, should they be present at the application
site. The location of the outlet pipe and bagwork headwall is beyond 5m of ditches known to support water
voles, therefore no direct impacts are anticipated. The installation of the outlet pipe and bagwork headwall and
security fencing at this location will not cause significant disturbance to water voles.
Noise
Arnott (2001) states that water voles are known to be very resilient and quite adaptable. They are found in
good numbers along many urban river and canal sections and adjacent to busy trunk roads and motorways.
However, where introduced disturbance is too great, water voles will leave their habitat and move to an
alternative area, normally on the same watercourse. More often this will be a temporary move with animals
recolonising almost immediately. There is no objective way of knowing what a particular population will do in
the event that disturbance is introduced and there is therefore no scale against which disturbance can be
measured in respect of water vole tolerance.
The nearest ditches providing suitable water vole habitat (although not confirmed as occupied during the 2018
survey results) are immediately adjacent to the south of the wellsite. The nearest occupied water vole habitat
identified in the 2018 survey, is approximately 120m to the north east of the wellsite. Given the distance of the
water vole habitat from the wellsite, it is considered unlikely that water voles will be disturbed by the proposed
development, therefore no mitigation is required.
Vibration
It is noted within the noise impact assessment report that ‘data available suggests that ground borne vibration
would be imperceptible from distance of around 20metres’ from its source and that drilling operations are not
expected to be significantly different in magnitude’. The nearest ditch to the wellsite is approximately 5m and
>20m from any source of vibration.
Percussion bore-holing was undertaken for a period of five (5) hours within 10m of occupied water vole habitat
at a site in the East Midlands during which the population of water voles was monitored. The bore-holing was
noted to noticeably vibrate the banks on the opposite side from the works. No evidence of water voles leaving
the site was recorded, and fresh latrines were found. The water voles clearly remained in situ (Arnott, 2001).
This example would suggest that water voles are fairly tolerant of disturbance.
Considering the distance of the nearest water vole habitat from the active area of the proposed development
and the above evidence, which suggests water voles are fairly tolerant of vibration, no significant effect upon
water voles is anticipated, therefore no mitigation is required.
Lighting
Figure 11.3 shows the light spill contours incorporating the embedded mitigation which show that there will be
no impact on the ditches supporting water vole.
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Figure 11.3: Light Spill Contours – Post Mitigation

Mitigation
It is recommended that repeat surveys of the ditches are undertaken at an appropriate time of year prior to any
future works in line with up to date relevant guidance. Given the limited extent of the impacted areas associated
with the improvement of the existing culverts, it is expected that works can be undertaken under a Low Impact
Class Licence should it be required.
Bats
Potential impacts on bats include disturbance of roosting, foraging and commuting bats from noise, vibration
and lighting, including the flare. There will be no direct loss of bat roosts. Loss of low value foraging habitat is
not considered to pose a significant effect.
No roosting habitat is located within the application site, within 750m of the proposed wellsite or 120m from
the proposed access track within the arable field i.e. not including the existing farm track from Sutton’s Lane.
A small number of scattered trees and farm buildings are located along Sutton’s Lane which are c.30m from the
existing road. Within the wider survey area there are a number of structures, trees and woodlands which could
potentially support roosting bats. The closest buildings are at Tyrer’s Farm c.140m from the access track and
Sutton’s Farm c.220m from the access track. The closest trees at Formby’s Farm are c.300m away with the
woodlands to the north east over 500m from the proposed development.
Noise Impacts
The exact drilling rig types to be used at the site are unknown and noise impact assessments have been
completed on three example drilling rigs chosen covering a typical/maximum adverse noise impact that may
occur as a result of the proposed development. Existing noise levels were taken from a total of six locations, the
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nearest to the wellsite being Formby’s Farm (930m to the south west) and the nearest to the access track being
Tyrer’s Farm (c.140m to the south).
The report found that there will be a small and temporary increase of noise from site traffic but this is likely to
be ‘barely noticeable’. Noise from the proposed operations will be ‘well below the advised noise standards’ once
mitigation has been applied. Mitigation measures have been incorporated into the design of the development
from the outset. Mitigation measures will be finalised once the drilling rig has been chosen and a noise
management plan will be prepared detailing the specific mitigation measures to be installed and their effect on
ambient noise levels in the vicinity.
The noise assessment concludes that there will be no adverse impact upon human health and there will not be
a significant adverse impact on the quality of life. It is important to note that assessment of noise impacts are
focused on the impacts upon human health and quality of life.
Baseline ambient noise levels for buildings near the application site are between:  43db to 61dB in the daytime
 38dB to 56db in the evening
 31dB to 42dB at night.
Ambient noise levels for varying phases of the development at the buildings, do not appear to be significantly
different from the baseline levels:  37dB to 43dB – Construction & Restoration Noise (Phase 1 and 8)
 35dB to 61dB – Drill noise assessment (Phases 2 and 3) (Night peak of 40dB)
 46dB to 61dB – Hydraulic fracturing (Phase 4)
 40dB and 61dB – Initial flow testing and extended well test noise assessment (Phases 5 and 6) (Night
peak of 40dB)
When taking into account the works, the ambient noise levels at the buildings are between 35dB and 61dB, and
therefore do not appear to exceed the baseline levels. Closer to the proposed wellsite the peak noise within the
proposed wellsite is 75dB to over 80dB. This reduced significantly with distance and at 500m whereby noise
levels are below 55dB.
It would be expected that should bats be roosting in buildings near the proposed development that the usual
baseline noise levels that would be acceptable, i.e. noise levels between 31dB and 61dB are acceptable. When
taking into account the works, the ambient noise levels at the buildings are between 35dB and 61dB, these levels
do not appear to exceed the baseline levels. Although these levels relate to humans, if bats are habituated to
such levels in that they roost in occupied buildings, it is concluded that there will not be a significant effect to
bats roosting in the wider survey area from the proposed development, should they be present in buildings,
trees or woodland.
Low levels of bat activity were recorded foraging over the survey area. Distribution of bat activity was over the
survey area as a whole, with numbers of bat passes being greater to the west of the survey area. Bat passes
were noted near to the ditch networks but were not solely in association with these habitat features and no
commuting or flight paths were identified. Bat passes within the site boundary were minimal.
It is noted that noise levels closer to the wellsite will be 75dB to over 80dB.
Taking into consideration the low levels of bat activity recorded within the application site and in the survey
area, it is not expected that the increased noise levels will have a significant impact on foraging bats at the
application site or locally, therefore no mitigation is required.
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Vibration Impacts
It is noted within the noise impact assessment report that ‘data available suggests that ground borne vibration
would be imperceptible from distance of around 20metres’ and that drilling operations are not expected to be
significantly different in magnitude’. Considering the distance of the nearest potential bat roosting habitat from
the working area of the proposed works this report indicates there to be no significant effect upon bat species
from vibration, therefore no mitigation is required.
Light Impacts
The maximum light levels proposed are 3.0 lux which will create only very small areas of this intensity of light
spill to the immediate north, east and south of the wellsite. These levels however diminish rapidly to 0.1 lux up
to a maximum of 15m from the wellsite boundary (Figure 11.3). Although it is possible that light levels of up to
3.0 lux could discourage more light sensitive species recorded during the surveys, such as brown long-eared
and Myotis spp. from using areas around the wellsite, these species were not recorded in this part of the survey
area during the surveys and are generally associated with riparian and wooded habitats. Common pipistrelle
and noctule bats were recorded using the areas of the survey area around the proposed compound, which are
species known to be relatively light tolerant and are even known to seek out artificial light sources to exploit
higher numbers of prey insects attracted by the light. It is therefore considered highly unlikely that the artificial
lighting proposals will have a significant effect on foraging and commuting bats using the site and its surrounds,
therefore no mitigation is required.
Flare Impacts
During Phases 5 and 6 of the proposed development there will be a ground flare present. The Phase 5 flare will
be required during the initial flow test phase and in operation for up to sixty (60) days, requiring 24 hours
working. The flaring of natural gas is an activity which is regulated by the Environment Agency under the EPR
2016. The ground flare would be similar to those used at other hydrocarbon exploration sites and will be
approximately 12m in height. The flame would be enclosed within a cylindrical shroud. Duration: 60 days - 24
hour working.
The Phase 6 flare will be required during the extended well test during this phase for up to ninety (90) days with
24 hour working. Equipment required to undertake the extended well test will be similar to that used during the
initial flow test, however, the ground flare may differ in appearance, due to it being sized for known flow rates
and pressure. The flare will be approximately 8m in height.
The design and operation of both flares are not expected to cause harm to high or low flying bats. Flare light
impacts are taken into account during the light assessment calculations and, therefore, no significant effects on
foraging bats are anticipated. No mitigation is therefore required.
Breeding Birds
Potential effects of the proposed development on breeding birds could arise through the direct loss of nesting
habitat, and indirectly through additional noise, vibration, lighting and visual disturbance within the vicinity of
the wellsite, particularly in the north-east of the wellsite and along the access track between the compound and
the Sutton’s Lane.
Due to the small area of the application site (1.72ha), direct loss of habitat for breeding birds will be very limited.
In view of the low numbers of notable bird species recorded as probably breeding within the survey area, namely
lapwing and skylark, and the transient nature of arable farmland as suitable nesting habitat for these species, it
is considered that there will be no significant loss of nesting bird habitat as a result of the proposed
development. If site construction is anticipated within the breeding bird season (March to August inclusive),
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then as a precautionary measure, a vantage point survey shall be undertaken in advance of works commencing,
to ensure no breeding activity is taking place within the application site or adjacent to it.
The proposed development will result in a small increase in noise and vibration from the proposed wellsite and
from an increase in the numbers of vehicles along the proposed access track. However, the intensively managed
arable farmland and farmyards surrounding the proposed development receive disturbance from the regular
movement of large farm vehicles and management of crops. It is therefore considered unlikely that any
significant indirect effects on nesting birds from additional noise, vibration and visual disturbance will result
from the proposed development.
The proposed development will result in very limited amounts of light spill from the wellsite, which will affect
areas to the immediate north east and south east of the wellsite. Expected levels of light spill from the proposed
development are shown on Figure 11.3. No significant effects on breeding birds are anticipated as a result of
light spill, therefore no mitigation is required.
Barn Owl
In view of the nature of the proposed development, which will not affect buildings used by barn owl or areas
expected to comprise important foraging habitat for barn owl, it is considered highly unlikely that breeding barn
owl will be affected by the proposed development. Furthermore, it is not expected that light spill will affect
foraging opportunities for nocturnal birds such as barn owl, which was only recorded in the south-western area
of the survey area.
A review of the Barn Owl Trust’s publication “Fracking and Barn Owls” has been undertaken to further advise on
the potential impacts arising from the proposed development. In summary, this publication concludes that site
loss would be likely to be considered negligible in view of the barn owl’s typical home range and especially since
only two small sections of ditch containing potential foraging habitat are affected. Flaring is not considered to
be an impact due to the species’ sensory adaptations. Noise arising from the proposed development is also
considered to be negligible upon roosting barn owl as they typically learn to ignore or tolerate sounds that are
regular enough to become familiar, irrespective of their source. The document does state that unfamiliar noises
prior to and during the breeding season may have a negative impact on breeding success. However, there will
be no unfamiliar noises in the vicinity of any potential nesting sites at either Tyrer’s Farm or Formby’s farm, as
both are located closer to the B5195 than the location of the wellsite and barn owls would be accustomed to
any vehicle movement to the south of the proposed development along Sutton’s Lane. An Assessment of LAmax
Sound Levels due to Piling has been undertaken to inform assessment of impacts on birds (Appendix D11).
Tyrer’s Farm and Formby’s Farm are located 860m and 885m to the south west of the proposed wellsite and
predicted LAmax noise levels are between 45 and 50dB which is within the existing background noise levels at
these locations. In view of this, barn owl is unlikely to be significantly negatively impacted by the proposed
development, therefore no mitigation is required.
Wintering birds
Potential effects on wintering pink-footed goose, Bewick’s swan and whooper swan have been assessed within
the Shadow Habitats Regulations Assessment (HRA). Other qualifying bird species under the River Ribble & Alt
Estuaries SPAs, such as golden plover, ruff, black-tailed and bar-tailed godwit and oystercatcher (all wintering),
are using the survey area in such low numbers that they do not exceed the 1% threshold of the National, Regional
or Ribble and Alt Estuaries SPA populations and therefore have been excluded from further appraisal.
The Shadow HRA report concluded that there will be no mortality or significant effects of disturbance/
displacement, lighting, noise or vibration on wintering birds associated with the European designated sites
during all phases of the proposed development.
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11.6.1.4. Residual and Cumulative effects
No significant residual effects have been identified; therefore no cumulative effects are anticipated.

Conclusions
This Chapter of the Environmental Statement (ES) has assessed the likely significant environmental effects from
the perspective of ecology and nature conservation of the construction a wellsite and access track, of
approximately 1.72 hectares in area, within which a vertical borehole will be drilled and cored, followed by the
drilling of a second borehole. Both boreholes will then undergo hydraulic fracture stimulation.
Based on the results of the extensive ecological habitat and species survey works at the application site, no
significant effect has been concluded for all potential ecological receptors within the zone of influence.
The assessment has been undertaken in accordance with the guidance set out in the Chartered Institute of
Ecology and Environmental Management’s (CIEEM) guidelines for Ecological Impact Assessment in UK and
Ireland 2nd Edition (2018).
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12.GREENHOUSE GASES
EXECUTIVE SUMMARY


The maximum expected contribution to greenhouse gas emissions from each of the eight (8) phases
of the proposed development has been modelled.



Embedded mitigation is incorporated into the proposed development through the design and
construction of the boreholes in accordance with the applicable regulation, equipment maintenance
and monitoring programme by the Applicant, the short-term temporary duration of the proposed
development and the monitoring of natural gases, with associated process controls



Additional mitigation is provided by way of competent supervision, best industry practice and
monitoring



The expected total maximum contribution to greenhouse gas emissions from the proposed
development will be circa 84,199 tCO2 equivalent. This estimate equates to 0.07% of the total UK
greenhouse gas emissions from the energy supply sector in 2017 (112.67 MtCO2 equivalent).



The residual effects from greenhouse gas emissions with mitigation in place from the proposed
development are considered by the Assessment Team to be Neutral/Slight with the potential for a
Negligible change in the baseline conditions

Introduction
This Chapter of the Environmental Statement addresses the environmental impact from greenhouse gas
emissions from the proposed development.

Planning Policy Context
International Policy
The Paris Agreement (The outcome of the Conference of Parties twenty-first meeting in Paris (COP21 Paris)
December 2015) sought to combat climate change and to accelerate and intensify the actions and investment
needed for a sustainable low carbon future. It deals with mitigation for greenhouse gas emissions and
adaptation and finance from 2020. The central aim of the Paris Agreement is to keep global temperature rise in
this century below 2 degrees Celsius and to pursue efforts to limit temperature increase further to 1.5 degrees
Celsius.

National Policy
National Planning Policy Framework
NPPF Paragraph 148 states:
The planning system should support the transition to a low carbon future in a changing climate, taking full
account of flood risk and coastal change. It should help to: shape places in ways that contribute to radical
reductions in greenhouse gas emissions, minimise vulnerability and improve resilience; encourage the reuse of
existing resources, including the conversion of existing buildings; and support renewable and low carbon energy
and associated infrastructure.
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Paragraph 150 states:
New development should be planned for in ways that:
a) avoid increased vulnerability to the range of impacts arising from climate change. When new development is
brought forward in areas which are vulnerable, care should be taken to ensure that risks can be managed through
suitable adaptation measures, including through the planning of green infrastructure; and
b) can help to reduce greenhouse gas emissions, such as through its location, orientation and design. Any local
requirements for the sustainability of buildings should reflect the Government’s policy for national technical
standards.
Paragraph 153 states:
In determining planning applications, local planning authorities should expect new development to:
a) comply with any development plan policies on local requirements for decentralised energy supply unless it can
be demonstrated by the applicant, having regard to the type of development involved and its design, that this is
not feasible or viable; and
b) take account of landform, layout, building orientation, massing and landscaping to minimise energy
consumption.
Planning Practice Guidance
PPG was published in March 2014. The document provides additional guidance in support of the NPPF. The
chapter of particular relevance to greenhouse gases is entitled ‘Climate Change.’ Paragraph 001 of PPG states:
‘In addition to supporting the delivery of appropriately sited green energy, effective spatial planning is an
important part of a successful response to climate change as it can influence the emission of greenhouse gases.
In doing so, local planning authorities should ensure that protecting the local environment is properly considered
alongside the broader issues of protecting the global environment. Planning can also help increase resilience to
climate change impact through the location, mix and design of development.’
Committee on Climate Change.
The Committee on Climate Change is an independent statutory body established under the Climate Change Act
2008. Its purpose is to advise the UK Government on emissions targets and report to Parliament on progress
made in reducing greenhouse gas emissions and preparing for climate change.

Local Policy
Joint Lancashire Minerals and Waste Local Plan – Site Allocation and Development Management Policies Part
1
Policy DM2 states:
Policy DM2 - Development Management Development for minerals or waste management operations will be
supported where it can be demonstrated to the satisfaction of the mineral and waste planning authority, by the
provision of appropriate information, that all material, social, economic or environmental impacts that would
cause demonstrable harm can be eliminated or reduced to acceptable levels. In assessing proposals account will
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be taken of the proposal's setting, baseline environmental conditions and neighbouring land uses, together with
the extent to which its impacts can be controlled in accordance with current best practice and recognised
standards. In accordance with Policy CS5 and CS9 of the Core Strategy developments will be supported for
minerals or waste developments where it can be demonstrated to the satisfaction of the mineral and waste
planning authority, by the provision of appropriate information, that the proposals will, where appropriate, make
a positive contribution to the:







Local and wider economy
Historic environment
Biodiversity, geodiversity and landscape character
Residential amenity of those living nearby
Reduction of carbon emissions
Reduction in the length and number of journeys made

This will be achieved through for example:





The quality of design, layout, form, scale and appearance of buildings
The control of emissions from the proposal including dust, noise, light and water.
Restoration within agreed time limits, to a beneficial afteruse and the management of landscaping and
tree planting.
the control of the numbers, frequency, timing and routing of transport related to the development

Consultation
Consultation has been undertaken with LCC who in turn consulted with Natural England as part of the scoping
exercise. The feedback from these consultations is summarised in Table 12.1.

Consultee

LCC Scoping Opinion

Comments

This chapter of the ES should contain an analysis of the
greenhouse gas emissions
that would be produced from the development in terms of
vehicle movements, use of resources and man-made
materials and emissions from the drilling, fracturing and
well testing activities themselves. The analysis should
include greenhouse gas emissions arising from any flaring
or fugitive sources during these activities.

Paragraph Reference as to
where addressed within
the Environmental
Statement
Section 12.7 of this
Environmental Statement
(Greenhouse Gases)

The analysis for each aspect of the project should be based
upon recognised
Government guidance for the calculation and reporting of
greenhouse gas
emissions, including use of the latest United Nations Inter
Governmental Panel on
Climate Change conversion factors for calculating CO2
equivalent.
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Table 12.1: Consultations

Assessment Methodology
The impact from greenhouse gases has been assessed for all eight (8) phases of the proposed development.
Through the pre-application consultation process and through the specialist advice of the Applicant’s air quality
consultant, four (4) sources of greenhouse gas emissions have been identified. The sources of greenhouse gas
emissions are:


Vehicle emissions;



Emissions from equipment on site;



Emission from flaring during the initial flow test and well test phases; and



Fugitive emissions.

The assessment looks at each of the four (4) sources of greenhouse gas emissions and sets out the methodology
used to determine the significance of impact from greenhouse gas emissions associated with the proposed
development.
The assessment methodology comprises the following stages:


Collate available process operating data;



Determine point source greenhouse gas releases over various phases of wellsite operation;



Determine fugitive greenhouse gas releases over the various phases of wellsite operation;



Obtain information on local background concentrations of greenhouse gases;



Assess the predicted additional greenhouse gas emissions contributions from wellsite operations and
established background concentrations with reference to applicable environmental benchmarks and the
UK National Inventory to determine significance of impact; and



Comment on the impact of greenhouse gas emissions from the proposed development.

The proposed operations have been examined to establish their additional contribution to greenhouse gas
emissions. Environmental benchmarks have then been referenced, from which the impact from emissions
contribution can be determined.

Limitations
The assessment of effects of greenhouse gases as a result of the proposed development is based on the
development description provided in Chapter 4 of this Environmental Statement. It is based on activity data
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specific to the proposed development and uses a calculated approach quantifying greenhouse gas emissions.
Data used for comparison purposes within the Chapter is from publicly available sources.

Baseline Conditions
A baseline for UK greenhouse gas emissions has been established using the following data:


BEIS UK 2017 Greenhouse Gas Emissions Final Figures.

Total greenhouse gas emissions in the UK in 2017 were 460.2 MtCO2 equivalent with the energy sector
accounting for 112.6 MtCO2 equivalent.
Figure 12.1 shows that the majority of greenhouse gas emissions from the UK’s energy supply sector comprises
carbon dioxide and methane.

Figure 12.1 Greenhouse Gas Emissions from Energy Supply 1990 - 2017

Impact Assessment
The Environmental Impact of greenhouse gas emissions has been considered by the Assessment Team, for all
eight (8) operational phases of the proposed development.
Greenhouse gas releases during the proposed development are associated with the following four (4) sources:


Carbon dioxide, nitrous oxide and volatile organic compounds released from stationary engines during
the operational phases;



Carbon dioxide, nitrous oxide and volatile organic compounds released from mobile sources deployed
throughout the various stages of the development;
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Carbon dioxide, nitrous oxide and volatile organic compounds released from flaring; and



Fugitive methane releases from the existing gas testing equipment during the testing of natural gas
(flowback, initial flow test and extended well test). These were considered to be negligible in terms of
leakage from temporary pipe work. Releases which result from uncombusted gas from flaring are
included in the inventory for flaring.

The maximum greenhouse gas emissions, as a result of the proposed development, have been estimated for
each phase of the development and are presented within Table 12.2.
Release over project (t)

Greenhouse Gas
Global warming potential
(relative to CO2, 100 years)
1
Construction
2
Vertical drilling
3
Horizontal drilling
4
Fracturing
5
Initial flow test
6
Extended flow test
7
Decommissioning
8
Restoration
TOTAL

Impact
(t CO2 equivalent)

CO2

N2O

CH4

1

310

25

120

0.0204

0.52

139

14687

0.4124

10.39

15070

14687

0.4124

10.39

15070

5378

0.1514

3.72

5516

22262

0.0327

25.26

22903

23546

0.1576

26.19

24248

1065

0.4667

0.73

1222

27

0.0041

0.12

31

81772

1.658

77.3

84199

% of 2017 UK
Greenhouse Gas
Emissions
0.0000297
0.0032666
0.0032666
0.0011957
0.0049550
0.0052466
0.0002661
0.0000066
0.0182303

Table 12.2 Greenhouse Gas Releases
The assessment indicates a total greenhouse gas release over the period of the proposed development of 84,199
tCO2 equivalent. The estimated percentage greenhouse gas release during each phase of the proposed
development is presented as Figure 12.2.

Figure 12.2: Greenhouse Gas Release per Phase of Development
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The estimated contribution of 84,199 tCO2 equivalent is equal to 0.075% of the UK greenhouse gas emissions
from the energy supply sector in 2017.
The estimated contribution is equivalent to 0.018% of total UK greenhouse gas emissions for 2017 and 0.016%
of the UK’s annualised carbon budget for the period 2018 to 2022 (Third Carbon Budget).

Likely Significant Effects
Whilst it has been possible to make an assessment of the expected maximum total greenhouse gas emissions
resulting from the proposed development there is no established methodology to assess the significance of this
modelled increase in emissions.
By comparison with both total UK emissions and those emissions attributable to the energy supply sector, it is
clear that the additional emissions contribution of the proposed development, when considered at the UK level,
is very small and it is therefore considered that the proposed development will not have a significant adverse
impact on the local environment or on the UK meeting its carbon reduction targets.
It is therefore assessed that there will be no likely significant effect as result of greenhouse gas emissions from
the proposed development and only a negligible change in the baseline conditions at the national level.

Cumulative Effects
Generic cumulative effects applicable to all chapters are as set out in Chapter 7 of this Environmental Statement.
Section 9.9.1 of this Environmental Statement addressed the cumulative effects of the proposed development
on air quality including greenhouse gases. This assessment concluded that there are no current or planned
developments which are likely to have any significant impact on the existing background concentrations of the
pollutants of interest in the area of influence around the proposed development.
At the national level, it is assessed that the small scale of the modelled maximum total greenhouse gas emissions
from the proposed development, in the context of total UK energy supply sector emissions, will not result in any
significant adverse cumulative effect in conjunction with other UK energy projects.

Interactive Effects
Interactive effects are effects that result in changes to one environmental consideration (topic) giving rise to
changes in another. Chapter 8 of this Environmental Statement sets out the interactive effects of the proposed
development.
Contribution to greenhouse gas emissions could have interactive effects on the general environment through
the impact on climate change as a whole. However, through mitigation, both embedded and additional, the
likely significance of any impact as a result of the proposed development is considered by the Assessment Team,
using the criteria set out in Section 6.4.4., as Neutral/Slight, therefore the potential for interactive effects from
greenhouse gas emissions is extremely low.

Mitigation
There are two types of mitigation; embedded and additional. Embedded mitigation is incorporated into the
development proposals and is incorporated into the design and selection of equipment. Additional mitigation
includes further measures, in this case the implementation of air quality monitoring, which includes real-time
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monitoring for natural gases; in the unlikely event of an uncontrolled release at the wellsite, this provides for
immediate indication of , and rapid control of, any release.

Embedded Mitigation
The proposed wellsite has been designed and will be constructed in accordance with the applicable regulations
and guidance, including the Offshore Installation and Wells (Design and Construction, etc.) Regulations 1996.
Regulation 13 requires ‘a well is is designed, modified, commissioned, constructed, equipped, operated,
maintained, suspended and abandoned such that there is no unplanned escape of fluids from the well and that
the risks to the health and safety of any person from it or anything in it, or in strata to which it is connected, are
as low as is reasonably practicable’ and Regulation 18 requires the Applicant to ‘make and put into effect
arrangements in writing for independent examination by a competent person before the design of the well is
commenced. This independent examination is intended to provide the Well-Operator confidence that the well is
designed and constructed properly and is maintained adequately. Specific emphasis is given to the impartiality
and independence of those responsible for carrying out independent examinations.’ The Applicant will comply
with these regulations.
Equipment proposed to be used at the wellsite will be subject to a rigorous maintenance and monitoring
programme by the Applicant to ensure integrity of the equipment is maintained.
The impact from greenhouse gas emissions will be greatest during phases five (5) and Six (6) the initial flow test
and extended well tests.
Real-time monitoring for the presence of natural gas will be deployed at the well through fixed and portable gas
detection systems. In the unlikely event of a gas release, which has the potential to emit greenhouse gases, gas
detection equipment will provide immediate indication of the release and operational control processes will be
initiated to contain the release. In addition, the flaring of natural gas is an activity which is regulated by the
Environment Agency under EPR 2016. An assessment of the management of waste gases resulting from Phases
five (5) and six (6) has been undertaken in support of the environmental permit application to establish Best
Available Technique (BAT). The assessment concludes that BAT for the management of waste gases during
Phases five (5) and six (6) is incineration by ground flare, as green completions are not suitable for these phases
of works.
Equipment selected for the proposed development will have been serviced in line with the manufacturer’s
recommendations and servicing guidelines to ensure it operates efficiently and within the manufacturer’s
emission limits.

Additional Mitigation
Competent supervision will be provided at the proposed wellsite during the operation, in accordance with the
BSOR 1995. Competent supervision will hold the appropriate certification and associated training in well control.
Industry best practices and procedures will be followed to mitigate the risk of uncontrolled gas release.
A scheme of air quality monitoring, to be agreed with the Environment Agency and will be undertaken during
the proposed operation to monitor the effectiveness of the embedded mitigation. In addition, emission limits
will be imposed by the Environment Agency through conditions attached to the environmental permit. This will
include flare combustion temperature and flare gas feed rate.
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Residual Effects
The residual effects are those effects that remain following the implementation of mitigation.
Embedded mitigation is incorporated into the proposed development through the design and construction of
the proposed wellsite in accordance with the applicable regulation, a rigorous equipment maintenance and
monitoring programme by the Applicant, the short-term temporary duration of the operation and the
monitoring of natural gases, with associated process controls.
Additional mitigation is provided by way of competent supervision, best industry practice and monitoring.
The residual effects from greenhouse gases with mitigation in place are considered by the Assessment Team to
be Neutral/Slight with the potential for a Negligible change in the baseline conditions.

Summary
The impact from greenhouse gases has been assessed for all eight (8) phases of the proposed development. The
greenhouse gases assessment has considered the impacts from four (4) sources of emissions: vehicles,
equipment, flaring and fugitive emissions.
A baseline for greenhouse gases has been established using contextual data. The total greenhouse gas emissions
emitted in 2017 from the energy supply sector was 112.6 MtCO2 equivalent.
Through embedded mitigation incorporated into the development proposals, through the design and
construction of the proposed well in accordance with the applicable regulations, a rigorous equipment
maintenance and monitoring programme by the Applicant, the short-term temporary duration of the proposed
development and the monitoring of natural gases, with associated process controls, the potential greenhouse
gas release can be minimised.
The expected maximum release of greenhouse gases during the proposed development will be circa 84,199
tCO2 equivalent which is equal to 0.075% of the greenhouse emissions from the energy supply sector in 2017.
The residual effects from greenhouse gases with the mitigation in place are considered by the Assessment Team
to be Neutral/Slight with the potential for a Negligible change in the baseline conditions.
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13.LANDSCAPE
EXECUTIVE SUMMARY


A landscape and visual assessment has been undertaken for all eight (8) phases of the proposed
development.

Landscape Effects
 The landscape is considered to be of ‘Medium Sensitivity’ i.e. It is an extensively modified
landscape which is fairly distinctive, although has some detracting features.
 The proposed development would temporarily introduce large ‘industrial’ type structures, lighting
and activity into a relatively attractive tranquil landscape, reducing the semi-rural qualities of
Altcar Moss. The proposed development would also take approximately 1.72Ha of high-grade
agricultural land out of production for the temporary duration of the development.
 There would be no permanent effect on the ‘openness’ of the Green Belt, or the ‘Natural Area/
Areas of Landscape History Importance: County Importance’.
 Due to the ‘Medium Sensitivity’ of the landscape, the short duration of the proposed development
and the full reinstatement of the wellsite and access track no significant landscape effects have
been identified.
Visual Effects
 A defining feature of Altcar Moss is the unrestricted long-distance views in all directions.
Consequently, the proposed development would be visible from a relatively wide area, particular
during the drilling phases when the 60m high drilling rig would be erected.
 Apart from farm tracks and minor country lanes across the Moss, there are comparatively few visual
receptors within the immediate vicinity.
 There would be prominent, short-term views of the proposed development from Sutton’s Lane,
Cheshire Lines Path and Downholland Moss Lane/Moss Lane, along with some residential properties
in Great Altcar.
 Due to the short duration of the proposed development and the complete removal of the wellsite
and access track infrastructure and equipment at the end of the proposed development, the
temporary visual changes experienced at these receptors would not be significant and there would
be no residual effects.

Introduction
This Chapter of the Environmental Statement (ES) considers the landscape and visual effects of the proposed
development. It was undertaken by DRaW (UK) Ltd a registered practice of the Landscape Institute, using
current best practice guidance.
It should be read in conjunction with the following appendices:
Appendix E1:

Landscape and Visual Assessment Methodology

Appendix E2:

Drawings

Drawing 01: Landscape Planning Constraints
Drawing 02: Landscape Character
Drawing 03: Viewpoint Locations
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Drawing 04: Zone of Theoretical Visibility 60 m High Drilling Rig (Phases 2 & 3)
Drawing 05: Zone of Theoretical Visibility 25 m High Coil Tubing Tower (Phases 4 & 5)
Appendix E3:

Viewpoint Photographs and Photomontages

Viewpoint/Photomontage 1: Sutton’s Lane, Great Altcar
Viewpoint/Photomontage 2: Lord Sefton Way, Great Altcar
Viewpoint/Photomontage 3: St. Michael and All Angels Church, Great Altcar
Viewpoint/Photomontage 4: Lord Sefton Way adjacent to the Great Altcar Village Hall
Viewpoint/Photomontage 5: Broad Lane, Great Altcar
Viewpoint/Photomontage 6: Junction of Middle Moss Lane with Causeway Lane
Viewpoint/Photomontage 7: Broad Lane, Great Altcar
Viewpoint/Photomontage 8: Moss Bridge
Viewpoint/Photomontage 9: Moss Lane
Viewpoint/Photomontage 10: Cheshire Lines Path (Trans Pennine Trail)
Viewpoint/Photomontage 11: Southern Heys Farm, Downholland Moss Lane
Viewpoint/Photomontage 12: Public footpath off the A565 Formby Bypass
Viewpoint/Photomontage 13: Footpath link across A565 Formby Bypass
Appendix E4:

Landscape Assessment Tables

Appendix E5:

Viewpoint Assessment Tables

Planning Policy Context
European Policy
The European Landscape Convention
The European Landscape Convention (ELC) to which the UK is a signatory promotes landscape protection,
management and planning, and European co-operation on landscape issues. The ELC became binding from
March 2007 and applies to all landscapes, towns, villages and open countryside, the coast, inland areas, and
ordinary or even degraded landscapes, as well as those that are afforded protection.
The key principle of the ELC is that it moves beyond the idea that landscape is only a matter of aesthetics and
visual amenity and that a holistic assessment approach should be taken, based on the nature of the development
proposal and the characteristics of the area in which it is proposed.
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National Planning Policy
National Planning Policy Framework (NPPF) 2018
The Government’s planning policies for England are set out in the NPPF 2018. Key policies relating to landscape
or visual matters are set out in Section 15. Conserving and enhancing the natural environment.
Paragraph 170 of the NPPF states:
“Planning policies and decisions should contribute to and enhance the natural and local environment by:
a) protecting and enhancing valued landscapes, sites of biodiversity or geological value and soils (in a manner
commensurate with their statutory status or identified quality in the development plan);
b) recognising the intrinsic character and beauty of the countryside, and the wider benefits from natural capital
and ecosystem services – including the economic and other benefits of the best and most versatile agricultural
land, and of trees and woodland;
c) maintaining the character of the undeveloped coast, while improving public access to it where appropriate;
d) minimising impacts on and providing net gains for biodiversity, including establishing coherent ecological
networks that are more resilient to current and future pressures;
e) preventing new and existing development from contributing to, being put at unacceptable risk from, or being
adversely affected by, unacceptable levels of soil, air, water or noise pollution or land instability. Development
should, wherever possible, help to improve local environmental conditions such as air and water quality, taking
into account relevant information such as river basin management plans; and
f) remediating and mitigating despoiled, degraded, derelict, contaminated and unstable land, where
appropriate.

Regional Planning Policy
The determining authority for the planning application is LCC who will consider the proposals in relation to the
policies set out in the Lancashire Minerals and Waste Development Framework, which comprises:


Joint Lancashire Minerals and Waste Development Framework Core Strategy, February 2009;



Joint Lancashire Minerals and Waste Local Plan Site Allocation and Development Management Policies
- Part One, September 2013; and



Onshore Oil and Gas Exploration, Production and Distribution Draft Supplementary Planning
Document for Consultation, November 2014.

Joint Lancashire Minerals and Waste Plan Core Strategy Policy CS5
Policy CS5 States: “Criteria will be developed for the site identification process and also for considering other
proposals brought forward outside the plan-making process, to ensure that:


features and landscapes of historic and cultural importance and their settings are protected
from harm and opportunities are taken to enhance them;
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proposals for mineral workings incorporate measures to conserve, enhance and protect the
character of Lancashire’s landscapes; and



sensitive environmental restoration and aftercare of sites takes place, appropriate to the
landscape character of the locality and the delivery of national and local biodiversity action
plans”.

Joint Lancashire Minerals and Waste Plan Site Allocation and Development Management Policies Policy DM2
- Development Management
Policy DM2 States: “Development for minerals or waste management operations will be supported where it can
be demonstrated to the satisfaction of the mineral and waste planning authority, by the provision of appropriate
information, that all material, social, economic or environmental impacts that would cause demonstrable harm
can be eliminated or reduced to acceptable levels. In assessing proposals account will be taken of the proposal's
setting, baseline environmental conditions and neighbouring land uses, together with the extent to which its
impacts can be controlled in accordance with current best practice and recognised standards.
In accordance with Policy CS5 and CS9 of the Core Strategy developments will be supported for minerals or waste
developments where it can be demonstrated to the satisfaction of the mineral and waste planning authority, by
the provision of appropriate information, that the proposals will, where appropriate, make a positive
contribution to the:


Local and wider economy



Historic environment



Biodiversity, geodiversity and landscape character



Residential amenity of those living nearby



Reduction of carbon emissions



Reduction in the length and number of journeys made

This will be achieved through for example:


The quality of design, layout, form, scale and appearance of buildings



The control of emissions from the proposal including dust, noise, light and water.



Restoration within agreed time limits, to a beneficial after-use and the management of landscaping and
tree planting”.

Onshore Oil and Gas Exploration, Production and Distribution Draft Supplementary Planning Document for
Consultation
The Onshore Oil and Gas Exploration, Production and Distribution Draft Supplementary Planning Document for
Consultation includes the following in relation to Landscape and Visual Impacts:
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“6.2 Landscape and Visual Impacts


Provide for screening of production, distribution and security infrastructure appropriate to the landscape
character area and the nature and duration of impact, including the opportunity for off-site landscaping;



Provide for the cowling of flares where they are necessary;



Provide for the screening of plant and machinery, including flare stacks where they are necessary; and



Provide for the utilisation of gas produced through flow testing where the quantities produced, and
duration of production are sufficient to justify the installation of infrastructure for energy production.

6.11 Developments should comprehensively and effectively mitigate all landscape and visual impacts arising
from the development, by means appropriate to the landscape character of the area, and appropriate to the
relevant stage of development. In particular, there should be a restrained use of lighting to eliminate glare and
minimise light pollution on local amenity and intrinsically dark landscapes.
6.12 In addition, in accordance with national planning guidance paragraph 223, the minerals planning authority
will give great weight to conserving the landscape and scenic beauty of the Forest of Bowland area of outstanding
natural beauty when considering proposals for unconventional oil and gas. In line with national planning
guidance paragraph 116, major developments for onshore oil and gas will be refused in these areas except in
exceptional circumstances and where it can be demonstrated they are in the public interest.
6.13 Advance screening of sites is considered to be an essential mitigation component, alongside the appropriate
siting of the drilling and distribution infrastructure. Consideration needs to be given to the time required for
natural screening to grow to a sufficient height and density to be effective, and opportunities for off-site
screening where possible.
6.14 Information on the measures to deal with gas (i.e. gas processes) and whether the gas will be used on site
should be submitted with the planning application; together with details of above ground infrastructure including
distribution off-site. Neighbouring operators are encouraged to work together to ensure efficient provision of
gas collection and water treatment infrastructure in order to reduce the cumulative visual impacts of a number
of developments in a local area.
6.15 Developers will also need to take into consideration the height of extraction rigs and levels of illumination
on the rigs where developments are in close proximity to the flight path(s) for Blackpool Airport and BAE Systems
Warton Airfield.
6.16 Further guidance for applicants on landscape effects can be found on the Lancashire County Council
webpage”.
Review of the Joint Lancashire Minerals and Waste Local Plan Publication Consultation Version (Regulation
19), Autumn 2018
In addition to the adopted policy Lancashire County Council are reviewing the Minerals and Waste Local Plan. A
draft revised Minerals and Waste Local Plan was consulted on in 2018, representations made are currently being
considered. The written justification associated with policy M1 sets out under the Visual heading how visual
impact assessment interests should be considered in site design. Any screening of plant, machinery and security
infrastructure should be appropriate to the landscape character area and the nature and duration of impact.
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The design, layout, form, scale and appearance of buildings is sympathetic and responsive to surrounding
circumstances.

Local Planning Policy
The wellsite lies within the area administered by WLBC. The following polices set out in the West Lancashire
Local Plan 2012-2027 are relevant to this application.
West Lancashire Local Plan 2012-2027
Policy EN2 of the West Lancashire Local Plan provides an effective framework to balance the need for
conservation and protection of the Borough’s natural assets, including land resources and landscape character.
Policy EN2 Preserving and Enhancing West Lancashire’s Natural Environment
EN2.6 Landscape Character
“New development will be required to take advantage of its landscape setting and historic landscapes by having
regard to the different landscape character types across the Borough. Development likely to affect landscapes or
their key features will only be permitted where it makes a positive contribution to them. The level of protection
afforded will depend on the quality, importance and uniqueness of the landscape in question as defined in the
Natural Areas and Areas of Landscape History importance SPG and any subsequent documents.
The active use of the Borough's landscapes through leisure and tourism will be promoted where this is compatible
with objectives relating to their protection. Proactive management of the Borough's landscape, for the benefit
of carbon retention, biodiversity and flood prevention, will also be supported.
In addition, development will be permitted where it meets the following criteria:


The development maintains or enhances the distinctive character and visual quality of the Landscape
Character Area, as shown on the Policies Map, in which it is located.



It respects the historic character of the local landscape and townscape, as defined by the Areas of
Landscape History importance shown on the Policies Map; and



It complements or enhances any attractive attributes of its surroundings through sensitive design which
includes appropriate siting, orientation, scale, materials, landscaping, boundary treatment, detailing and
use of art features where appropriate.

The supporting policy text goes on to state: “Proposals should have regard to the Council's Landscape Character
Assessment set out in the Natural Areas and Areas of Landscape History Importance SPG (1996, updated 2007).
Although this SPG was originally produced in 1996, then updated in 2007, the content of the document is still
relevant today and is likely to be relevant for some time. This is evidenced by the consistency that the document
has with emerging regional work produced by Natural England and the existing Lancashire County Council
Landscape and Heritage PG”.
West Lancashire Local Plan Review Preferred Options August 2018
WLBC is currently reviewing its local plan. A preferred options document was published in August 2018 and
consultation on this ended in December 2018. Whilst adopted policy carries greatest weight in planning terms,
the emerging policy has been given relevant consideration within regards to landscape. Policy SP4 relates to
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development in the Greenbelt and refers to permissible development in the Greenbelt in accordance with
paragraphs 145 and 146 of the NPPF. Chapter 7 relates to Green Infrastructure policies, and within this policy
G15 relates to Landscape Character and Land Resources. Where new development is proposed it will be required
to take advantage of the surrounding landscape setting and historic landscapes by having regard to the different
landscape character types across the borough.

Consultation
Consultation has been undertaken with Lancashire County Council.
visual issues are summarised in Table 13.1.

Consultations relating to landscape or

Consultee

Comments relating to landscape or visual issues

LCC
Scoping Opinion

“The ES should include an assessment of landscape impacts. The
general methodology for undertaking a landscape assessment as
set out in your scoping document is acceptable.
The landscape assessment should cover the visual impacts during
the site construction, drilling, fracturing and well testing phases
and should include any works necessary to create an acceptable
access to the site. The landscape assessment should assess the
impacts of the development in terms of removal of any existing
landscape features such as trees, hedgerows, field boundaries or
ponds.
The landscape assessment should include an assessment of the
development from sensitive receptors including representative
residential properties, public highways and public rights of way. In
particular it would appear appropriate to consider visual impacts
from Down Holland Moss Lane, Old Moss Lane, Middle Moss
Lane, Livesey's Lane, various points on the B5195 and from the
A565 on the edge of Formby. In terms of residential properties,
the most significantly affected would appear to be those in Great
Altcar which have outlooks to the north and north east towards
the application site. It may also be worth considering visual
impacts from the residential properties on the edge of Formby
which have outlooks towards the east. There may also be
individual properties such as Formby's Farm which should be
covered in any assessment of visual impacts.
There are relatively few public rights of way in the area from
where significant views would be obtained but it would be
important to consider any locations along the Cheshire Lines Path
Trans Pennine Trail as well as footpath 83FP1 in Great Altcar.
The assessment within the ES should include a number of
photomontages showing the visual impact of the development
from the above locations.
The landscape assessment should also include an assessment of
the impacts of any floodlighting that would be required
particularly during the drilling phase. The lighting assessment
should include a baseline survey of current lighting conditions and
an assessment of glare / lighting impact on sensitive receptors”
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Following the initial site appraisal, and prior to undertaking the
assessment, the precise viewpoint locations were agreed with
the County Council. It was also agreed that:
 Photomontages should be produced for the drilling
phases 2 & 3, which represent the ‘worst case’ in terms
of potential landscape and visual impacts; and
 Consideration should be given to the views from the
lay-by at Clieves Hills Lane, a popular vantage point on
the edge of Ormskirk with panoramic views towards the
coast, approximately 6km west of the proposed wellsite
(although photomontages and quantitative assessment
were not required from this location).

Aurora
Energy
Resources
The Landscape and Visual
impact assessment within
the ES Chapter

Table 13.1: Summary of Consultations

Assessment Methodology
The methodology for the landscape and visual impact assessment is based on current best practice industry
guidance, namely: ‘Guidelines for Landscape and Visual Impact Assessment’ (GLVIA), produced by the Landscape
Institute with the Institute of Environmental Management and Assessment (2013, 3rd edition). This broadly
follows the standardised assessment matrix employed by other technical disciplines in this Environmental
Statement (Refer Section 6.4.4), although the approach is less ‘formulaic’ and relies more on professional
opinion to identify significant effects.
The assessment considers two separate but inter-linked issues:


Landscape Effects, which relate to changes in the fabric, character and quality of the landscape. These
include direct physical impacts, such as loss of vegetation, or less perceptible effects, such as changes
to tranquillity. Landscape effects do not need to be visible.



Visual Effects, which relate to specific changes in views and the effects on visual receptors (e.g.
residents, users of public rights of way or recreational facilities). Changes to the visual setting of
protected cultural heritage features are also considered (e.g. Scheduled Monuments, Listed Buildings
and Conservation Areas).

The method used to calculate the sensitivity of the baseline, the magnitude of change and the significance of
landscape and visual effects is provided in Appendix E1.
Limitations
The landscape and visual assessment is based on the development description provided in Section 4 of this
Environmental Statement. It takes into account the eight (8) development phases and their respective durations.
However, these may not run consecutively and there maybe periods of inactivity between phases when
equipment will be removed. Therefore, the assessment is based on a temporary five (5) year consent in which
to undertake all eight (8) phases.
The field study was undertaken in April 2018. Due to seasonal variations in leaf cover, the field study visit was
undertaken during spring and as such during the winter the visual impact may be slightly different due to
variations in leaf cover.
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All photographs and visualisations have been produced in accordance with the Landscape Institute’s Advice Note
01/11, and are presented as a single frame A3 image, as specified by Scottish Natural Heritage: ‘Optional
Visualisation, Viewpoint Pack’, Page 39: Techniques Visual Representation of Wind Farms Guidance, Version
2.2, February 2017.
Assessment Techniques
The following techniques were used to inform the assessment:
Viewpoint Assessment and Photography
A quantitative viewpoint assessment supported by photographs has been taken from publicly accessible
locations within the study area. The viewpoints from which the proposed development would be theoretically
visible (which have been agreed with LCC) and the corresponding photographs represent a variety of distances
and orientations from the wellsite.
All photographs included in the assessment were taken with a digital SLR camera with a full frame sensor, using
a 50mm fixed focal length lens, with a horizontal field of view of 27°. The viewpoints are presented as single
frame A3 image with a height of 260mm by 390mm wide, with a viewing distance of 812 mm.
Zone of Theoretical Visibility Mapping
To identify areas from which the proposed development may be visible, a computer-generated 3D model of the
study area was produced using specialist software and ‘OS Terrain 5’ digital terrain data (at 5m resolution). The
key phases of the proposed development were superimposed onto this model, along with the main visual
barriers, to generate a Zone of Theoretical Visibility (ZTV).
The ZTVs take into account screening afforded by landform, significant woodland blocks and man-made
structures in excess of 3m high. In reality, considerable additional eye-level screening is likely to be afforded by
low-level buildings, structures and vegetation, less than 3m high which are not included in the model.
ZTV modelling and analysis was undertaken for:


Phases 2/3 of the development, based on an indicative 60m high drilling rig; and



Phases 4/5 of the development, based on an indicative 25m high coil tubing tower.

(It is important to note that, ZTVs indicate areas from where a development is theoretically visible within the
study area. They cannot show what it would look like, nor indicate the nature or magnitude of landscape or
visual impacts).
Visualisations
To illustrate the appearance of the proposed wellsite and to assist with the quantification of visual effects,
photorealistic visualisations (photomontages) of the largest structure were produced (i.e. the 60m high drilling
rig). A three-dimensional model of a ‘typical drilling rig’ was produced in 3D Studio Max (3D modelling/
visualisation software) and accurately georeferenced into a terrain model of the study area.
Corresponding rendered images of the drilling rig models were superimposed on to the viewpoint photographs
using a variety of reference points, including existing overhead line towers (of known height and location) as a
guide to align the images. In addition, a 10m high marker pole with windsocks, was also positioned over the
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proposed vertical borehole location within the wellsite using a GPS locator. The marker, in conjunction with the
overhead transmission line towers, provides verification that the computer-generated images of the rig are
accurately aligned with the viewpoint photograph.
Figure 13.1 shows the marker pole with windsocks (at 4m, 7m and 10m above ground level) used to identify the
location of the wellsite and assist in verifying the calculated height of the drilling rig in the photomontages (The
proposed drilling rig is 60m tall, i.e. 6 times the height of the marker pole).

Figure 13.1: Guyed Marker Pole used to Assist in Verifying the Computer-Generated Visualisations of the
Proposed Drilling Rig
The photomontages illustrate the worst-case situation, i.e. Phases 2 and 3 of the proposed development, when
the 60m high drilling rig would be undertaking the drilling/coring of the vertical borehole and the drilling of the
horizontal borehole for a combined duration of up to 10 months.
(It should be noted that the photomontages depict a ‘typical’ drilling rig with ‘indicative’ wellsite infrastructure.
The actual equipment and wellsite layout may differ slightly according to the specific equipment used,
dependent upon availability at the time the operation is undertaken, although the height would not exceed
60m).
Study Area
The study area for the landscape and visual assessment is informed by ZTV modelling (described previously),
limited to a distance of 5km from the proposed wellsite boundary.
Sources of Potential Landscape and Visual Effects
The proposed development is described in Chapter 4 of this Environmental Statement. The main components
of the development (i.e. those over 9m high), which have the greatest potential to affect the landscape
characteristics or change views of it are listed in Table 13.2.
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Phase of development

Phase 1
Wellsite and Access Track
Construction Works
Phase 2
Drilling and Coring of Vertical
Borehole
Phase 3
Drilling of Horizontal Borehole
Phase 4
Hydraulic Fracture Stimulation
of the Vertical and Horizontal
Boreholes
Phase 5
Initial Flow Testing of Vertical
and Horizontal Boreholes
Phase 6
Extended Well Test of the
Horizontal Borehole
Phase 7
Decommissioning and
Borehole Abandonment
Phase 8
Restoration and Aftercare

Main site features/equipment (over
9m high) with potential to affect the
landscape or views
 360 excavator
 Portable lighting masts (x 2)
 Piling rig
 Conductor setting rig
 Drilling rig mast
 Portable lighting masts (x 4)
 Conductor setting rig
 Drilling rig mast
 Portable lighting masts (x 4)
 Coil tubing tower
 P silo
 Gravity silo
 Portable lighting masts (x 8)
 Coil tubing tower
 Portable lighting masts (x 5)

Approximate
height (Metres)

Duration

















11.0m
9.0m
22.9m
8.0m
60.0m
9.0m
8.0m
60.0m
9.0m
25.0m
13.9m
8.5m
9.0m
25.0m
9.0m

16 weeks
–)
Up to 5
Months
Up to 5
Months
Up to 60
Days

60 Days



Portable lighting masts (x 5)



9.0m

Up to 90
days.




Work over rig (Mast)
Portable lighting masts (x 4)




32.5m
9.0m

4 Weeks




360 excavator
Portable lighting masts (x 5)




11.0m
9.0m

8 Weeks

Table 13.2: Potential Sources of Landscape and Visual effects for each Development Phase

Baseline Conditions
Landscape Baseline
Landscape Designations and Protected Features with the Study Area
Table 13.3 lists the landscape designations and protected features within the application site and the study area.
It should be read in conjunction with Drawing 01 (provided in AppendixE2).
Landscape Designations

Present within the
Wellsite
None
None
None
Yes (see below)

Present within the
LVIA Study Area
None
None
None
Yes (see below)

None
None

None
None

National Park
Area of Outstanding Natural Beauty
Area of High Landscape Value (or similar equivalent)
Green Belt
(Polices 145 and 146 of the NPPF)
Designated Heritage Assets
Wold Heritage Sites
Scheduled Monuments
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Conservation Areas
None
(West Lancashire Policy EN4)
Historic Parks and Gardens
None
(West Lancashire Policy EN4)
Listed Buildings Grade I
None
Listed Buildings Grade II & II*
None
Locally Listed Buildings
None
West Lancashire Area of Landscape History - County
Yes (See below)
Importance. Policy EN2.6
Other Landscape Assets

Yes (See below)

Recreational Routes/Trails
Public Rights-of-Way
Deep Peat Reserves (West Lancs Policy EN2.4)
Tree Preservation Orders
High Grade Agricultural Land ‘Best and most versatile’

Yes (See below)
Yes (See below)
Yes (See below)
Not Known
Yes

None
None
Yes (See below)
None
Yes

None
None
Yes (See below)
Yes (See below)
Yes (See below)

Table 13.3: Landscape Designations and Protected Features with the Study Area
Green Belt
The wellsite and the majority of the landscape within the study area (outside the settlement boundaries) is
designated as ‘Green Belt’. The adopted West Lancashire Local Plan does not have a Green Belt policy as such.
Instead, Policy GN1 (b) states that development proposals within the Green Belt will be assessed against national
policy (NPPF, 2019, Section 13: Protecting Green Belt Land). Policy SP4: Development in the Green Belt in the
emerging Local Plan Review reiterates development proposals within the Green Belt will be assessed against
national policy, together with any locally adopted Supplementary Planning Document (SPD) or Neighbourhood
Plan covering development in the Green Belt.
Conservation Areas
Great Altcar Conversation Area lies approximately 935m southeast of the wellsite. The Conservation Area was
designated by WLBC in 1985 and covers an area of approximately 15 hectares. It is centred on the section of
Lord Sefton Way (B5195) between Short Croft Lane and Broad Lane.
“Due to the low lying mossland on which the village is built and surrounding this area, views are far reaching all
around the conservation area extending out over open fields to the slightly raised ground in the far distance.
Views of nearby farms that developed along the slightly raised ground ridge on which Great Altcar stands are
also important, given that the character of the parish is of scattered farmsteads. These farms tend to be
surrounding by clumps of screening trees giving them a very specific character within the flat, low lying
landscape”.
The boundary of the conservation area is shown on Figure 13.2.
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Figure 13.2: Great Altcar Conservation Area Boundary and Listed Buildings
Listed Buildings
There are no Listed Buildings within, or adjacent to the application site, although there are a number within the
study area. These are mostly located within Great Altcar Conservation Area (Refer to Figure 13.2)
Grade I Listed Buildings
There are no Grade I Listed Buildings in the study area.
Grade II* Listed Buildings
The nearest Grade II* Listed Building is St Michael and All Angels Church, in the northwest end of Great Altcar.
The current building has been cited as a fine example of the Victorian Vernacular Revivalist Style built in 1879
by the Earl of Sefton (Approximately 1,200m from the wellsite).
Grade II Listed Buildings
The nearest Grade II Listed Buildings are located at the centre of Great Altcar. These are Longton’s Farmhouse,
the Dutch Barn at Francis Farm and Francis Farmhouse. (Approximately 1,200 to 1,300 m from the wellsite).
Locally Listed Buildings
The nearest Locally Listed Building (former Altcar School house) is located at the Junction of Lord Sefton Way &
Broad Lane, Great Altcar (approximately 1,000m from the wellsite).
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West Lancashire Natural Areas and Areas of Landscape History Importance (SPD)
The site lies within ‘1A-The South Western Mosses’ and is of ‘County Importance’ (Supplementary Planning
Guidance: Natural Areas and Areas of Landscape History Importance,2007).
The SPD includes a checklist for minimising environmental impact on Area 1A- The South Western Mosses.
Criteria applicable to landscape and visual issues are set out in Table 13.3.
Public Rights-of-Way
There are no public rights-of-way within, or immediately adjacent to the wellsite.
The nearest public rights-of-way are:


Sutton’s Lane, approximately 80m south is publicly accessible (farm track /public highway);



Cheshire Lines Path/Trans Pennine Trail, 750m to the northeast; and



Footpath 83FP1 in Great Altcar, 1,175m to the south.

Recreational Routes
The Cheshire Lines Path follows a disused railway line between Southport and Maghull, a distance of 8 km. At
its closest point the route passes 750m to the north east of the wellsite.
The Trans Pennine Trail runs from coast-to-coast between Southport and Hornsea, a distance of 346km. The
section closest to the wellsite follows the same alignment as the Cheshire Lines Path along the disused railway
line.
Deep Peat Reserves
The proposed development is located in an area identified in the West Lancashire Local Plan as Deep Peat
Reserves. West Lancashire Local Plan Policy EN2.4 Land Resources states: Development will have regard to the
conservation of the Borough's deep peat resources.
(Based on site investigation the extent of deep peat resources in West Lancashire is considered to be overstated
and is based on geological mapping that in many cases dates back to the late 19th century. Peat deposits in the
area were previously more extensive but have been significantly reduced by a combination of land drainage,
peat cutting and intensive agricultural use.
Site investigation boreholes undertaken by the Applicant have provided more detailed information on the upper
7m of superficial deposits. These consist of varying thicknesses of Alluvium, Peat, Downholland Silt (a silt and
clay dominated deposit), and Shirdley Hill Sand Formation above Glacial Till. The uppermost units comprise
topsoil and Alluvium, with only thin beds of Peat.
Details of the site investigation boreholes can be found within Appendix 3 of the Planning Statement)
High Grade Agricultural Land ‘Best and most versatile’
According to the 1:250,000 scale Agricultural Land Classification Map North West Region (ALC002), (Refer Figure
4) the farmland within and around which the application site is located is Grade 1 ‘Excellent’, or Grade 2 ‘Very
Good’ i.e. ‘Best and Most Versatile Agricultural Land’.
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West Lancashire Local Plan Policy EN2 states: “Development of the best and most versatile agricultural land
(Grades 1, 2 & 3a) will not be permitted except where absolutely necessary to deliver development allocated
within the local plan or strategic infrastructure, or development associated with the agricultural use of the land”.

Wellsite

Figure 13.3: Agricultural Land Classification
Landscape Character
This section should be read in conjunction with Drawing 02 (Landscape Character) (Appendix E2).
At a national level the wellsite lies within National Character Area 32 ‘Lancashire and Amounderness Plain’:
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National Character Area Profile: 32. Lancashire and Amounderness Plain

Wellsite

Figure 13.4: National Character area Profile: 32. Lancashire and Amounderness Plain
The key characteristics of the National Character area Profile: 32. Lancashire and Amounderness Plain are
described as:


“A rich patchwork of pasture, arable fields and drainage ditches, on a relatively flat to gently undulating
coastal landscape;



Extensive views across the plain, within which small to medium-sized blocks of mixed woodland (windsculpted near the coast) provide punctuation and vertical accents;



Thickly blanketed by glacial till, with poorly-drained peat-filled hollows that give rise to mosses and
meres (now mainly remnants);
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Medium-sized to large fields form an open, large-scale agricultural landscape. Pasture is more
dominant north of the Ribble Estuary, with arable to the south. There is a high density of relict pastoral
field ponds on the eastern side of the NCA;



Localised areas of intensive market gardening provide seasonally varied colours and textures;



A complex network of wide meandering rivers, raised drainage ditches and dykes divide and drain the
landscape. Along with fragmented relicts of reedbeds and mosses, and historic place names, these
provide a reminder of the area’s heritage of wetland reclamation;



Coastal habitats and large areas of open water are of international importance for their migratory and
wintering wildfowl and wading bird populations;



Mixed arable and pastoral farmland habitats support a nationally important assemblage of breeding
farmland bird species;



A complex network of channelised rivers, canals, drainage ditches and dykes supports a nationally
important population of water vole;



The Fylde coast, which extends from Fleetwood in the north to the mouth of the Ribble Estuary, includes
significant urban areas along the coastal strip (such as Blackpool and Fleetwood);



Urban settlement is concentrated in the planned Victorian coastal resorts (including Blackpool) and
inland towns (the largest of which is Preston);



The Ribble Link, Lancaster Canal, and Leeds and Liverpool Canal all cross the NCA;



Designed landscapes associated with large houses are locally common in the south, where they provide
enclosure in an otherwise open landscape;



A rectilinear network of lanes and tracks – usually without fences or hedges – subdivides the landscape,
and isolated brick farmsteads occur in rural areas;



Tourism is an important contributor to the local economy, with many opportunities for informal
recreation – particularly along the Fylde coast; and



Several long-distance paths cross the NCA, including the Lancashire Coastal Way, the Ribble Way and
the Wyre Way, as well as canal towpaths”.

Lancashire County Council Landscape Character Assessment
LCC published a Landscape Character Assessment and Landscape Strategy for the County in 2000, whilst these
publications are now more than 18 years old they still provide a useful description of the baseline landscape
within the study area.
The wellsite and the majority of the study area lies within the Mosslands Character Type 16 (Refer Drawing 02).
Mosslands Character Type (LCT 16)
Mosslands Character Type (LCT 16) is described as “an extremely flat, low lying landscape comprised of peat
deposits which were formerly an extensive series of lowland raised mires. These are now largely reclaimed and
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managed for particularly intensive crop production, including market gardening and to a lesser extent, dairying.
Fields are typically large in size and geometric in shape, defined by straight drainage ditches and post and wire
fences. Hawthorn hedgerows are restricted to the straight, narrow roads which cross the mosslands and shelter
belts, often of poplar or Scot’s pine, are visible on the horizon. There are extremely long views across this open
landscape and vertical elements, such as electricity pylons, are particularly visible. Older buildings and small,
loose-knit linear villages are sited on low sand and gravel or boulder clay ridges on the edges of the peat. The
lack of lighting and kerbs maintains a rural character, although a variety of modern building styles and materials
are evident”.
Martin Mere and South West Landscape Character Area (LCA 16c)
The LCT 16 is subdivided into small Landscape Character Areas. The wellsite lies with LCA 16c ‘Martin Mere and
South West’.
“This landscape character area occurs in pockets on the West Lancashire South West Plain, consistent with the
deposits of peat. It is a relatively new Mosses landscape, being more recently drained than the Tarleton Mosses
to the north. The area is confined by the urban form of Southport to the west and to the east and south by the
Coastal Plain of Ormskirk and Chorley. It is an arable landscape of large geometric fields, geometric woodlands
and small villages. Although there is much modern built development, there is important evidence of predrainage occupation. This occupation, along with the windmill and pumping sites, are important archaeological
and historical sites. The dominant built material is red brick. There are several wetlands and meres which are of
great importance ecologically.”
Lancashire County Council Landscape Strategy
The Lancashire County Council Landscape Strategy, 2000 sets out a Landscape Strategy for conserving the
distinctive character of the Mosslands which includes the following recommendations:


“limit development in the Mosslands, particularly that which obscures views of the flat open landscape
or which introduces new vertical elements



avoid new lighting in the landscape



avoid tall or vertical structures”

West Lancashire Natural Areas and Areas of Landscape History Importance
The supplementary Planning Guidance (SPG) lists the general characteristics of ‘Area 1A The South Western
Mosses’, in which the wellsite is located and includes guidance for minimising environmental impact. The
guidance applicable to landscape and visual issues as set out in Table 13.4.
CHECKLIST: 1A – THE SOUTH WESTERN MOSSES
General Characteristics
Mechanism for minimising environmental impact.
Low lying, flat and open mossland
Tall, columnar constructions inappropriate. Particular care needed with
built development, especially in
terms of siting and use of materials to minimise visual impact and the
need to minimise the introduction of
unnecessary or inappropriate landscaping. Mounding inappropriate.
Predominantly intensive arable on
Protect existing semi-natural habitat and create appropriate new
reclaimed mossland
habitats where opportunities exist.
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Retain woodland. Minimise the need for extensive planting by careful
design and siting. Where planting is
proposed it should reflect the existing block woodland pattern and be
closely linked to existing woodland.
Retain existing trees. New tree planting to be within or
adjacent to settlements and farmsteads.

Trees mainly absent – those present
associated with settlements or
farmsteads
Geometric fields of various sizes
Retain field boundaries and use as framework for development layout.
reflecting organic growth of
agriculture and indicative of slow
process of reclamation
Many channels and ditches
Retain and use as framework for development layout.
Hedges mostly absent, those present
Retain hedges where present.
are low and intensively managed
Network of raised roads radiating
Retain road and track alignments and character.
westwards from settlement on the
Avoid introduction of obtrusive engineering accoutrements.
eastern edge of the moss across the
area. Pattern of major roads is
meandering with some straight
sections. Characterised by very few
signs or other engineering
accoutrements, no lighting, no curbs
Night sky – very little road-side or
Avoid introduction of development
other lighting
requiring lighting systems.
Any visual detractors are especially
No proliferation of detractors.
prominent due to flat and open
Screening or removal of existing
landscape (apart from woodland
detractors wherever possible.
blocks)
Table 13.4: Extract from West Lancashire Natural Areas and Areas of Landscape History Importance (SPD)
Local Landscape Character
A more detailed assessment of the wellsite and its immediate setting was undertaken in April 2018. The key
characteristics, based on field observations, are described below:
Land-use
The flat low-lying reclaimed land to the east of Formby known as the Mosses is dominated by arable farmland,
with peat reserves giving rise to extensive crop production. The land comprises large rectilinear fields divided
by a network of deeply incised drainage ditches and straight farm tracks. Frequent overhead electricity
transmission lines and pole mounted power/phone lines cross the Mosses. Commercial scale wind turbines
southeast of the wellsite exploit the exposed coastal location for energy generation.
Settlement
Altcar Moss in which the proposed development is located and Downholland Moss to the north are sparsely
populated with only the occasional isolated dwelling. The main areas of habitation, including Woodvale, Formby
and Ince Blundell are located on slightly higher ground to the west. The A565 Formby Bypass separates the
‘suburban’ area to the west from the rural areas to the east, with the exception of the ‘out of town’ Formby
Business Park on Altcar Road, which includes large Tesco and Homebase stores and creates a notable intrusion
into the countryside to the west of the bypass.
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The nearest settlement to the proposed development is Great Altcar, a linear village, with no obvious village
centre, comprising redbrick houses and farmsteads spread out along the B5195. A number of properties in the
village overlook the Altcar Moss and the application site. The nearest property is Tyrer’s Farm on Lord Sefton
Way, Great Altcar, which is approximately 900m from the wellsite.
Topography
The application site and the surrounding farmland is ostensibly flat, with an elevation of 0 to 2m above
Ordinance Datum. The farmland is divided by straight drainage ditches, some of which are over 5m deep. By
contrast, the roads and farm access tracks in the area tend to be built on embankments and afford road users
elevated views across the flat low-lying fields.
The Altcar and Downholland Mosses are also drained by a geometric grid of linear ditches which discharge (via
pumping stations) into Downholland Brook, New Cut and the River Alt. Despite their frequency the watercourses
are not immediately apparent, due to the screening afforded by raised flood berms.
Vegetation Cover
Apart from occasional hedgerows along some field boundaries, Altcar Moss, in which the application site is
located, is completely devoid of trees or scrub. Slightly further afield, particularly to the west there are some
notable rectilinear blocks of woodland /plantation, including Moss Plantation, which limit long-distance views
in this direction. In addition, trees/scrub have become established on the embankments of Moss Bridge, where
it crosses over the Cheshire Lines Path. There are also some mature trees around Great Altcar, particularly
around the church (St. Michael and All Angel's), Francis’ Farm and around Formby’s Farm.
Perceptual qualities
Certain landscape characteristics may relate to perceptual qualities, for example tranquillity, wildness, sounds,
human activities or the presence and movement of wildlife.
According to tranquillity maps produced by Campaign to Protect Rural England (CPRE), updated in 2007. The
majority of the study area lies between ‘most tranquil’ and ‘least tranquil’ areas. The urban areas towards
Formby, Merseyside and Maghull are characterised by frequent vehicle movement (trains and road vehicles)
with noise and frequent visual detractors. By comparison the area around the application site feels
comparatively remote and relatively tranquil, although frequent man-made structures are visible in all
directions, reducing the scenic quality of the area.
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Figure 13.5: Altcar Moss, reclaimed wetland under extensive arable production
Landscape Sensitivity
‘Landscape Sensitivity’ is the degree to which a landscape can accommodate change without unacceptable
detrimental effect on its character.
In accordance with GLVIA 3 landscape sensitivity is determined by combining the value attributed to the
constituent components of the landscape (In this case, Mosslands LCT 16 / Martin Mere and South West LCA16c
in which the wellsite is located) with their susceptibility to change, taking into account the type of development
proposed (Appendix E1 , Tables A1 and A2).
Table 13.5 below sets out the value, susceptibility and sensitivity of the Mosslands LCT 16 / Martin Mere and
South West LCA, which extend across the flat, low-lying, drained farmland between the urban areas of Southport
and Formby to the west and Ormskirk and Chorley to the east. Refer Drawing 02.
Sensitivity of the Mosslands Character Type (LCT 16) / LCA 16c ‘Martin Mere and South West’
Influencing Factors
Landscape
Designations

Condition/Quality

Scenic Value

The landscape is not subject to any
statutory designations (it is not within a
National Park, or AONB). It is within Green
Belt and West Lancashire Area of
Landscape History - Policy EN2.6 (County
Importance).
An extensively modified arable landscape
with detracting man-made features
(pylons, disused railway line, drainage
ditches and wind turbines), with little
vegetation cover. Localised fly tipping
along country lanes/tracks.
A key characteristic of the LCA is the
distinctive extremely flat low-lying
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Value
(Table A1)
Medium/
Low

Susceptibility
(Table A1)
Medium

Sensitivity
(Table A2)
Medium

Low

Low

Low

Medium/

Medium

Medium
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farmland. The large scale Landscape lacks
variation in topography or landcover and
contains frequent detracting features
including overhead powerlines and wind
turbines.
Rarity
The expansive reclaimed ‘Mosses’ with
their geometric field patterns are fairly
distinctive.
The Grade 1 and 2 agricultural land (Best
and Most Versatile) are considered to be
valuable resources.
Representativeness The Mosses are a good example of a
drained
wetland,
although
the
surrounding urban areas are fairly nondescript.
Conservation
According to the LCA description “There
Interest
are several wetlands and meres which are
of great importance ecologically”
Although there are no meres or
waterbodies within the vicinity of the
wellsite.
Recreational Value Public
land/rights-of-way
are
comparatively sparse, although the
Cheshire Lines and Trans Pennine Trail
(combined) are important recreational
routes.
Perceptual Aspects Away from the urban areas the landscape
is relatively quiet and relatively tranquil.
Generally the roads are unlit and at night
the area is dark with few light sources.
Historic/ Cultural The centre of Great Altcar lies within a
Associations
Conservation Area and contains a number
of Listed Buildings.
Overall Landscape Sensitivity

Low
towards
the urban
areas
Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Table 13.5: Assessment of Landscape Sensitivity
Overall the landscape within which the wellsite is located is considered to be Medium Sensitivity.
The flat landscape is distinctive and reasonably attractive, although there are a number of detracting features,
including overhead line towers, wind turbines and pole mounted power and telecommunications lines, which
reduce its scenic quality.
The Lancashire Landscape Character Assessment identifies the areas susceptible to ‘new vertical elements in the
landscape which have the capacity to obscure the open views across the Mosslands’.
The Mosslands lie within Green Belt and is a ‘Natural Area of Landscape History Importance /County
Importance’. West Lancashire District Supplementary Planning Guidance 2007).
The key landscape attributes which collectively define the overall character and sensitivity of the Mosslands
landscape, in which the application site is located, are considered to be:


Flat, Low-lying landform;

Document No: AER-PA-AM-ES-01 Revision: 0

Page 195 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement



Geometric fields of various sizes reflecting organic growth of the reclaimed land;



Network of deep drainage ditches;



High Grade Agricultural land (‘Best and most versatile’);



Expansive open landscape and long-distance views in all directions; and



Quiet, secluded landscape away from habitation with dark skies.

Aurora
Energy
Resources

The potential effects on these attributes are considered in the assessment of landscape effects (Section 13.6.1).

Visual Baseline
Potential Visual Receptors
Due to the isolated location of the application site on Altcar Moss, there are comparatively few visual receptors
within the immediate vicinity of the wellsite.
The potential visual receptors included in the assessment include:


Residents in Great Altcar south of the wellsite;



Users of the Cheshire Lines Path /Trans Pennine Trail (Recreational routes) to the east of the wellsite;



Properties on the eastern edge of Formby and the A565;



Isolated properties off Causeway Lane to the east of the wellsite;



Local road users on Lord Sefton Way, Downholland Moss Lane, Moss Lane, Old Moss Lane, Sutton’s
Lane, Broad Lane, and Causeway Lane; and



Visitors, to the Grade II* Listed, St. Michael and All Angels Church, Great Altcar.

Representative Viewpoints
Thirteen (13) viewpoints were selected to represent ‘typical views’ from potential receptors, at varying distances
and orientations from the wellsite. These were used to assess the potential visual effects, (Refer Section 13.6.2).
The viewpoint locations are shown on Drawing 03, Appendix E2.
The viewpoints used in the assessment are:
Viewpoint 1: Sutton’s Lane, Great Altcar, 410m south west of the wellsite
The viewpoint represents views experienced by walkers and farm workers on Sutton’s Lane.
Viewpoint 2: Lord Sefton Way, adjacent to Tyrer’s Farm, Great Altcar, 1,015m southwest of the wellsite
The viewpoint represents views experienced by road users on Lord Sefton Way, Great Altcar.
Viewpoint 3: St. Michael and All Angels Church, Great Altcar, 1,200m southwest of the wellsite
The viewpoint represents views experienced by the church congregation and road users, Great Altcar.
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Viewpoint 4: Lord Sefton Way adjacent to the Great Altcar Village Hall, 1,120m south of the wellsite
The viewpoint represents views experienced by road users on Lord Sefton Way and visitors to Great
Altcar village hall.
Viewpoint 5: Broad Lane, Great Altcar 1,040 m south of the wellsite.
The viewpoint represents views experienced by road users and residents on Broad Lane.
Viewpoint 6: Junction of Middle Moss Lane with Causeway Lane, Great Altcar, 1,670m southeast of the
wellsite
The viewpoint represents views experienced road users at the junction of Middle Moss Lane with
Causeway Lane.
Viewpoint 7: Broad Lane, Great Altcar, 1,560m south of the wellsite
The viewpoint represents views experienced by drivers and pedestrians using Broad Lane, Great Altcar.
Viewpoint 8: Moss Bridge, Moss Lane 760m north of the wellsite
The viewpoint represents views experienced by pedestrians accessing the Cheshire Lines Path (Trans
Pennine Trail) at Moss Bridge (off Moss Lane).
Viewpoint 9: Moss Lane, 835m northwest of the wellsite
The viewpoint represents views experienced by drivers and pedestrians using Moss Lane.
Viewpoint 10: Cheshire Lines Path (Trans Pennine Trail), adjacent to pipeline, 855m east of the wellsite
The viewpoint represents views experienced by recreational users on the Cheshire Lines Path.
Viewpoint 11: Southern Heys Farm, Downholland Moss Lane, 1,350m west of the wellsite
The viewpoint represents views experienced by residents of Southern Heys Farm and users of
Downholland Moss Lane.
Viewpoint 12: Public footpath off the A565 Formby Bypass, 1,855m west of the wellsite
The viewpoint represents views experienced by footpath users heading northeast from the A565
(Formby Bypass).
Viewpoint 13: Footpath link across A565 Formby Bypass, 2,475m southwest of the wellsite
The viewpoint represents views experienced by footpath users and road users heading north along the
A565 (Formby Bypass) towards Little Altcar.
Detailed descriptions of the views are provided in the Viewpoint Assessment Tables (Appendix E5).
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Impact Assessment
Predicted Landscape Effects
The tables in Appendix E4 set out the changes to the key landscape attributes identified in the baseline
assessment, along with the predicted magnitude of effects resulting from the proposed development, taking
into account:


The scale or degree of change to the existing landscape resource;



The geographical extent of the change; and



The duration and reversibility of the change.

They should be read in conjunction with the methodology provided in Appendix E1.
Findings of Landscape Assessment
The proposals would have a temporary effect on some of the attributes which define the character of the
reclaimed wetland ‘The Mosslands’ within which the wellsite is located. These are summarised below:
Flat, Low-lying landform
The minor modification of the landform resulting from the wellsite and access road construction would result in
a localised increase in ground levels within the wellsite (up to 1m), although the ‘made ground’ would be
removed at the end of the proposed development and the changes to the topography as a whole would be
imperceptible during exploration phase and entirely revised following removal of the wellsite.
Geometric fields of various sizes reflecting organic growth of the reclaimed land
The proposed development would not physically affect the field patterns and the organic growth of the
reclaimed land would remain legible.
Network of deep drainage ditches
The proposed development would not physically affect the geometric network of drainage ditches.
High Grade Agricultural land
The development would temporarily sterilise approximately 1.72 ha of high-grade agricultural land, classed as
‘best and most versatile land’ for the duration of the proposed development, although the soils below the
application site would be retained in situ and the productive farmland would be fully reinstated at the end of
the development. Overall, there would be no long-term loss of ‘best and most versatile land’ agricultural land.
Expansive open landscape and long-distance views in all directions
The proposed development would temporarily introduce additional vertical structures into the flat landscape
which could potentially conflict with the objectives of The Lancashire County LCA and West Lancashire ‘Natural
Area of Landscape History Importance /County Importance’, both of which seek to avoid the introduction of
‘new vertical elements in the Mosslands landscape.
Quiet, secluded landscape away from habitation with dark skies.
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The development would introduce lighting, movement and activity into a relatively quiet and secluded
landscape. This would reduce the tranquillity of Altcar Moss throughout the duration of the proposed
development. The effects would be temporary and reversible.
The effects of the light could be minimised by orientating the lighting away from the areas of habitation to the
south (Refer Mitigation Section).
Planning Designations
The Mosslands lie within Green Belt and is a ‘Natural Area of Landscape History Importance /County
Importance’. West Lancashire District Supplementary Planning Guidance 2007).
Due to the temporary nature of the development the proposals would not conflict with the objectives of the
Green Belt, which seeks to prevent coalescence of settlements and maintain the openness of the landscape.

Predicted Visual Effects
ZTV Analysis
Drawing 04 illustrates the ZTV for a 60m high drilling rig, which would be present during Phases 2 and 3 (Drilling
of vertical and horizontal boreholes). This would be the largest piece of equipment and would be present for a
combined duration of up to 10 months.
The drilling rig would be theoretically visible from the majority of the flat low-lying farmland between the A565
Formby Bypass in the west and the A5147 to the east. Intermittent views would also be possible from the rising
land to the east of the A5147.
The drilling rig would not be visible from the settlements of Formby, Woodvale, or Downholland. In addition,
many of the scattered dwellings and farmsteads around the periphery of the Mosslands are surrounded by
plantations/woodland, which screen them from the development.
Drawing 05 illustrates the ZTV for a 25 m high coil tubing tower which would be present during Phases 4 and 5
(Hydraulic fracture stimulation and initial flow testing of vertical and horizontal boreholes) and would on the
wellsite for a combined duration up to 120 days.
The ZTV for the 25m coil tubing tower would be notably smaller than the 60m drilling rig. Views of the tower
would generally be limited to a maximum distance of 3 to 4 km and in most cases would not be possible from
land to the east of the A5147 (a notable exception being Clieves Hills towards Ormskirk).
Viewpoint Assessments
The viewpoint assessments are provided in Appendix E5. They are undertaken from the thirteen (13)
representative locations and quantify the sensitivity of the visual receptors, the predicted magnitude of visual
effects and the significance of the effects, based on the methodology provided in Appendix E1.
The assessments should be read in conjunction the viewpoint photographs and the corresponding
photomontages, (Appendix E3) which illustrate the appearance of the 60m drilling rig (the largest and most
visually intrusive structure).
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Findings of the Viewpoint Assessment
The findings of the viewpoint assessments (Appendix E5) are summarised below.
The appearance of the proposed development and the changes to the existing views would be similar from the
majority of viewpoints, i.e. the wellsite and drilling equipment would be prominent in a flat open landscape with
little or no vegetation or mounding to provide screening. From most viewpoints there would be an unrestricted
direct line-of-sight and obvious changes to the character and composition of the views.
Potentially the predicted magnitude of effect would be high. However, the duration of the effects would be
short (less than five years in total) and would be fully reversible. Consequently, the magnitude of effect from all
viewpoints would be substantially reduced compared to a permanent development of similar type and size.
Consequently, no significant adverse effects are predicted from the representative viewpoints assessed.
Given the open nature of the landscape and the lack of screening afforded by landform or vegetation the degree
of visual change would be largely influenced by the proximity of the viewpoint to the wellsite and by the
operations taking place at each phase of the development. The most notable visual effects are predicted to be
from viewers closest to the wellsite, particularly during Phases 2 and 3, when the 60m high drilling rig would be
present.
The development would be most prominent from Sutton’s Lane (Viewpoint 1), Moss Lane (Viewpoints 8 and 9)
and the Cheshire Lines Path/Trans Pennine Trail (Viewpoint 10). These are the closest viewpoints with
unrestricted views of the wellsite.
The photomontages indicate that from the close proximity viewpoints (typically those within 1.5 km) the wellsite
would become the primary focus of the view, whilst from viewpoints further afield the drilling rig, would be
visible, although the detail of the individual structures/equipment would not be discernible, and the wellsite as
a whole would be perceived as an additional vertical structure in the view.
Effects on Views from Residential Receptors
The Mosslands in which the application site is located is sparsely populated. Residential properties are generally
located in Great Altcar on a ridge of slightly higher ground to the south and south east of Altcar Moss.
Views of the proposed development would be limited to the following properties, all of which are located over
900m from the wellsite:


Sutton’s Farm off Lord Sefton Way, Great Altcar;



Houses and bungalows in Great Altcar on the eastern side of Lord Sefton Way and Broad Lane;



Southern Heys Farm on Downholland Moss Lane; and



Tickle’s Farm and Oliver’s Farm at the eastern end of Great Altcar.

Residents in some properties further afield may have partial views of the drilling rig, although at distances in
excess of 1.5km, the visual effects are predicted to be negligible.
The wellsite and the proposed infrastructure would not be visible from:
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Tyrer’s Farm, due to large agricultural buildings immediately north of the farmhouse (Refer Figure 13.6
and Viewpoint 2);



The Old Vicarage (1 Lord Sefton Way) adjacent to Sutton’s Farm would be screened by woodland
surrounding the property; and



Formby’s Farmstead to the south west of the wellsite (farmhouse is completely obscured by
outbuildings).

Due to the substantial separation distance between the wellsite and the receptors, the development is unlikely
to be perceived as ‘dominant’ or ‘over-bearing’ and there would be no ‘overshadowing’, or ‘loss of light’ to affect
residential amenity.

Figure 13.6: Tyrer’s Farm, Lord Sefton Way. Views of the wellsite would be obscured by intervening
vegetation and farm buildings

Figure 13.7: Properties on Lord Sefton Way, Great Altcar, orientated towards the wellsite
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Figure 13.8: Sutton’s Farm, Lord Sefton Way. One of the closest residential properties in Great Altcar.
Views from Formby
The proposed development would not be visible from properties in Formby to the west of the A565 (Formby
Bypass), due to screening afforded by topography, vegetation alongside the bypass and structures along the
edge of the town.
Theoretical views of the drilling rig, workover rig and coil tubing tower may be possible from some properties
immediately east of the bypass around Formby Garden Centre and the retail park at the junction of the A565
and Lord Sefton Way, although in reality any changes to residential views are likely to be minimal.
It is important to note that in planning terms the effects on views from private residential properties is not
normally a material consideration in the determination of a planning application.
Effects on Views from Public Paths
Local Footpaths
There are no public rights-of-way within the application site, although there are a number of unmade farm tracks
across Altcar Moss, which are used by local residents for dog walking and would allow open unrestricted close
proximity views of the wellsite. These include Sutton’s Lane, Livesley’s Lane, Burgess Lane, Middle Moss Lane
and High Moss Lane. The proposed development would have a notable change to the character and composition
of the views from these tracks, although the effects would short-term and fully reversible. (Refer Viewpoint 1).
Recreational Routes
The Cheshire Lines Path/ Trans Pennine Trail, long-distance recreational routes passes to the east of the
application site at a distance of around 750m affords users relatively close-range views of the wellsite.
Potentially, effects on the views from the Cheshire Lines Path/Trans Pennine Trail would be significant, if the
development was permanent. The slightly elevated path (former railway line) is a strategically important
recreational route, which allows open unrestricted close proximity views across Altcar Moss and the proposed
wellsite (Refer Figure 13.9). The proposed development would become the dominant focus of the views and
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would reduce the visual amenity value of the route for the ‘high sensitivity’ recreational users. However, due to
the limited duration of the proposed development and the total reversibility, the magnitude of visual effects is
predicted to be ‘Medium’.

Figure 13.9: Cheshire Lines Path/Trans Pennine Trail (Long distance Recreational Routes)
Effects on Views from Public Roads
The proposed development would be visible from a number of roads around the edge of Altcar Moss, including
the B5195 Lord Sefton Way/Broad Lane through Great Altcar to the south, Downholland Moss Lane/Moss Lane
to the north and Old Moss Lane to the east. These lanes tend to be raised above the surrounding land, allowing
uninterrupted views of the development (Refer Viewpoints 4 6, 7 and 8 and 9). The ZTVs, Drawings 04 and 05
(Appendix E6), indicate that the drilling rig and coil tubing tower would be visible from most locations on these
roads, although the visual exposure would be limited to a relatively short period of time.
Mature roadside hedgerows would screen the development from the A565 Formby bypass to the west of Great
Altcar. Refer Figure 13.10.
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Figure 13.10: A565 Formby bypass
Effects on the Visual Setting of Great Altcar Conservation Area
Great Altcar Conversation Area encompasses the majority of the village. At its closest point it is approximately
935m from the wellsite. The taller structures within the wellsite would be visible from properties on the eastern
edge of Great Altcar and intermittently from Lord Sefton Way, between gaps in the buildings. The intermittent
long-distance views across Altcar Moss are a defining characteristic of the Conservation Area. The proposals
would have a temporary adverse effect on some views between the buildings, although the magnitude of effect
would be lessened by distance, partial screening afforded by adjacent properties and by the short duration of
the development.
Effects on the Visual Setting of Listed Buildings
Views from and the effects on the setting of Listed Buildings, is dealt with in Chapter 10 of the ES.
Other Potential Visual Receptors
At the request of LCC the effects on views from Clieves Hills Lane, a popular vantage point on the edge of
Ormskirk with panoramic views towards the coast, have been considered, although due to the distance from
the application site (over 6km) a detailed viewpoint assessment was not undertaken (Refer Figures 13.14 and
13.15).
The viewpoint, which is identified on the 1:50,000 Scale OS maps, comprises an extended lay-by next to a minor
country lane, with a row of seats oriented to maximize the distant views.
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Clieves Hills Viewpoint

Figure 13.14: Clieves Hill Viewpoint Location

Wellsite

Figure 13.15: Clieves Hill Viewpoint: View towards the wellsite (Image from Google Street View)
The ZTV (Figures 04 and 05, Appendix E2) indicate that theoretical views of the proposed drilling rig (Phases 2
and 3) and the coil tubing tower (Phase 4 and 5) would be possible from this elevated location (Approximately
50m AOD), although it would appear as a very small feature on the skyline, and it is likely that the effects on the
character or composition of the view would be negligible. It is also unlikely the wellsite or associated
infrastructure during the ‘non-drilling’ phases would be discernable to the casual observer.

Likely Significant Effects
Due to the temporary nature of the proposed development, (up to five years), combined with the complete
reversibility of the effects no Significant Landscape or Visual Effects are predicted.
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Cumulative Effects
There are no other proposed developments within 5 km of Great Altcar that are considered to have any
cumulative landscape effects with the proposed development.

Interactive Effects
The proposals would increase the density and frequency of tall made-made structures within the study area,
including overhead line towers and commercial scale wind turbines which are prominent visual detractors,
although the effects would be temporary and fully reversible.

Mitigation
To minimise the prominence of the wellsite infrastructure, including the wellsite offices/welfare facilities,
perimeter fences, drilling equipment would typically be a recessive colour (to match the surroundings).
Due to the lack of close proximity receptors, combined with the temporary and reversible nature of the
proposals no additional measures to screen the wellsite development are proposed. Given the short-term
duration of the proposed development there would be insufficient time for screen planting to become
established before the wellsite and access track are restored to agricultural use. Furthermore, the West
Lancashire guidance for Area 1A – ‘The South Western Mosses’ advises against the introduction of earth
mounding, or landscaping which is considered inappropriate for Altcar Moss.
To maintain a dark landscape, the same guidance seeks to avoid the introduction of development requiring
lighting systems. The development proposals include mobile lighting masts, floodlights attached to cabins, and
dome lights below rig floor, which would introduce new lighting sources to a relatively dark landscape. To
minimise the effects from residential properties, the lights would be directed away from the inhabited areas to
the west and or angled downwards to minimise outward sources of illumination and glare, as described in
Chapter 14 Lighting.

Residual Effects
The landscape and visual effects of the proposed development would be temporary and short-term. Following
restoration of the wellsite and access track there would be no residual effects.

Summary
A detailed landscape and visual assessment of the proposed development has been undertaken by suitably
experienced, Chartered Landscape Architect, using current best practice guidance.
‘Guidelines for Landscape and Visual Impact Assessment’ stipulate that both landscape and visual effects should
be assessed in terms of size, extent, duration and reversibility of the effects.
In terms of size, some of the wellsite infrastructure would be up to 60m high, although due to the small footprint
of the wellsite the proposals would occupy a narrow field of view. The extent of the notable effects would be
generally limited to a distance of 2 to 3km. The duration of the proposed works would be approximately 24
months, spread over a five (5) year period and the effects would be reversible at the end of the proposed
development.
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Summary of Landscape Effects
The application site is located within Altcar Moss, a flat low-lying area of reclaimed wetland, reserves giving
rise to extensive arable production. The flat open landscape is fairly distinctive, with large geometric fields
divided by long straight drainage ditches and farm access tracks. There is very little habitation, or vegetation
cover within the Mosslands and the area is perceived as being quiet and fairly remote, although frequent
transmission line towers and other vertical structures detract from the semi-rural surroundings and reduce the
scenic quality of the expansive landscape.
The landscape is not subject to any statutory landscape designations (it is not within a National Park, or Area of
Outstanding Natural Beauty).
The landscape lies within Green Belt and West Lancashire Council’s ‘Natural Areas and Areas of Landscape
History Importance SPG’ identifying the Mosslands as being of ‘County Importance’.
The high-grade farmland within Altcar Moss is classed as ‘Best and Most Versatile agricultural land’.
Overall, the landscape is considered to be of ‘Medium Sensitivity’ i.e. It is an extensively modified landscape
which is fairly distinctive although has some detracting features.
The proposed development would temporarily introduce large ‘industrial’ type structures, lighting and activity
into a relatively attractive tranquil landscape, reducing the semi-rural qualities of Altcar Moss. The works would
also take approximately 1.72Ha of high-grade agricultural land out of production during the exploration phases.
However, the effects would be short-lived (less than five (5) years in duration) and would be fully reversible.
Following restoration of the wellsite and access track there would be no change to the character of the landscape
compared too existing. There would be no loss of high-grade agricultural land and no effect on the tranquillity
of the Mosses, the dark skies, or the distinctive field/drainage pattern.
Overall, due to the ‘Medium Sensitivity’ of the landscape, the short duration of the works and the full
reinstatement of the wellsite and access track no significant landscape effects have been identified.
Furthermore, there would be no permanent effect on the ‘openness’ of the Green Belt, or the ‘Natural Area/
Areas of Landscape History Importance: County Importance’.
Summary Visual Effects
A defining feature of Altcar Moss is the unrestricted long-distance views in all directions. Consequently, the
proposed development would be visible from a relatively wide area, particular during the drilling phases when
the 60m high drilling rig would be erected on the wellsite. However, apart from farm tracks and minor country
lanes across the Moss there are comparatively few visual receptors within the immediate vicinity.
The most notable visual effects are predicted to be from:


Sutton’s Lane
Due to proximity the proposed development would dominate the views from Sutton’s Lane and the
network of farm tracks which cross Altcar Moss, although the farm tracks are not ‘through routes’ and
appear to be only occasionally used by local residents.
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Cheshire Lines Path and the Trans Pennine Way (recreational routes)
The proposed development would be prominent and would have a notable effect on the character and
composition of the westerly views from the recreational routes.



The residential properties in Great Altcar
The wellsite, especially during the drilling phases would be prominent from properties in Great Altcar,
particularly those on the eastern edge of the settlement overlooking Altcar Moss. The development
would become the focus of the open views, although its prominence would be reduced by distance (over
900m).



Downholland Moss Lane/Moss Lane
Unrestricted close proximity views of the development would be afforded by users of Downholland
Moss Lane/Moss Lane to the north. The drilling rig, workover rig and coil tubing tower would be
prominent vertical structures, although the transient view would be less susceptible to change.
Overall, due to the short duration of the operations and the complete removal of the wellsite
infrastructure and equipment at the end of the proposed development, the temporary visual changes
experienced by these receptors would not be significant and there would be no residual effects.
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National Character area Profile: 32. Lancashire and Amounderness Plain, Natural England
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Appendices
Appendix E1:

Landscape and Visual Assessment Methodology

Appendix E2:

Drawings

Drawing 01: Landscape Planning Constraints
Drawing 02: Landscape Character
Drawing 03: Viewpoint Locations
Drawing 04: Zone of Theoretical Visibility 60 m High Drilling Rig (Phases 2 & 3)
Drawing 05: Zone of Theoretical Visibility 25 m High Coil Tubing Tower (Phases 4 & 5)
Appendix E3

Viewpoint Photographs and Photomontages

Viewpoint/Photomontage 1: Sutton’s Lane, Great Altcar
Viewpoint/Photomontage 2: Lord Sefton Way, Great Altcar
Viewpoint/Photomontage 3: St. Michael and All Angels Church, Great Altcar
Viewpoint/Photomontage 4: Lord Sefton Way adjacent to the Great Altcar Village Hall
Viewpoint/Photomontage 5: Broad Lane, Great Altcar
Viewpoint/Photomontage 6: Junction of Middle Moss Lane with Causeway Lane
Viewpoint/Photomontage 7: Broad Lane, Great Altcar
Viewpoint/Photomontage 8: Moss Bridge
Viewpoint/Photomontage 9: Moss Lane
Viewpoint/Photomontage 10: Cheshire Lines Path (Trans Pennine Trail)
Viewpoint/Photomontage 11: Southern Heys Farm, Downholland Moss Lane
Viewpoint/Photomontage 12: Public footpath off the A565 Formby Bypass
Viewpoint/Photomontage 13: Footpath link across A565 Formby Bypass
Appendix E4:

Landscape Assessment Tables

Appendix E5:

Viewpoint Assessment Tables
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14. LIGHTING
EXECUTIVE SUMMARY







Lighting will be required for all eight (8) phases of the proposed development, although 24 hour
lighting will only be required for the phases two (2) through to six (6), drilling, hydraulic fracture
stimulation and initial and extended well test phases.
Phases one (1), seven (7) and eight (8), site and access track construction and decommissioning,
abandonment and restoration, will be carried out during daylight hours with portable tower
lighting possibly required during the periods of early morning and dusk.
A baseline lighting assessment identified that the most significant light source was street lighting
rather than any existing land use.
Embedded mitigation is incorporated into the proposed development through the distance from
residential properties, temporary duration of the proposed development and lighting design, which
seeks to minimise light spill and sky glow.
Additional mitigation will be provided by way of a Lighting Management Plan, which will include
lighting audits immediately following installation and subsequent monitoring.
The residual effects from lighting with the mitigation in place are considered by the Assessment
Team to be Neutral with the potential for a temporary Negligible change in the baseline conditions.

Introduction
This report assesses the potential impacts and likely effects of the proposed development in respect of obtrusive
light (or light pollution), to light-sensitive residential / human receptors during the various work phases of the
proposed development.
This report describes the methods used to assess the proposed development’s potential impacts and likely
effects; the baseline conditions currently existing at the proposed development site and within the surrounding
study area; the potential light pollution impacts following the introduction of the proposed development; any
relevant mitigation measures to the proposed development; and the significance of the residual effects.
The assessment focuses on the scheme of lighting for the proposed development and how the lighting may
impact surrounding residential / human receptors.
The proposed development will require artificial lighting for the sake of safe passage / working (pedestrian &
vehicular), security and amenity. Such artificial lighting, particularly, if poorly designed, has the potential to
result in adverse environmental effects i.e. light pollution, or obtrusive light (interchangeable term).
Obtrusive light, in a most simplistic sense, can be defined as unwanted light, and is a form of pollution. Obtrusive
light can be of such a magnitude where it may be a nuisance in law or a breach of the Natural Environment and
Rural Communities Act 2006.
This Chapter of the Environmental Statement should be read in conjunction with supporting information
(Appendix F1) provided in the following drawings produced by Strenger Ltd:
DRG Ref: SK-01 Rev -, Light Monitoring Location Plan;
DRG Ref: SK-02 Rev -, Residential Receptor Location Plan;
DRG Ref: SK-03 Rev -, Pre-mitigation Scheme of Lighting Layout;
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DRG Ref: SK-04 Rev A, Pre-mitigation Scheme of Lighting Isolux Contours;
DRG Ref: SK-05 Rev -, Post-mitigation Scheme of Lighting Layout; and
DRG Ref: SK-06 Rev A, Post-mitigation Scheme of Lighting Isolux Contours.

Legislation and Policy Context
Clean Neighbourhoods and Environment Act (CNEA), 2005
Light pollution was introduced within the Clean Neighbourhoods and Environment Act 2005(CNEA 2005) as a
form of statutory nuisance under the Environmental Protection Act 1990 (EPA 1990) which was amended in
2006 to include the following nuisance definition:
“(fb) artificial light emitted from premises so as to be prejudicial to health or nuisance;”
Guidance produced in Sections 101 to 103 of the CNEA 2005 by the DEFRA in April 2006 extends the duty on
local authorities to ensure their areas are checked periodically for existing and potential sources of statutory
nuisances including nuisances arising from artificial lighting. Local authorities must take reasonable steps to
investigate complaints of such nuisances from artificial light. Once satisfied that a statutory nuisance exists or
may occur or recur, local authorities must issue an abatement notice (in accordance with section 80(2) of the
EPA 1990, requiring that the nuisance cease or be abated within a set timescale.
Although light was described as having the potential to cause statutory nuisance in CNEA 1990, no prescriptive
limits or rules were set for impact assessment purposes. The Guidance Notes for the Reduction of Obtrusive
Light produced by the Institute of Lighting Professionals (ILP) has, therefore, been referred to for the purposes
of this assessment.

National Planning Policy Context
National Planning Policy Framework 2019
The NPPF 2019 states that the purpose of the planning system is to contribute to the achievement of sustainable
development and constitutes the Government’s view on what sustainable development in England means in
practice for the planning system. A principal concept contained within the NPPF is the presumption in favour of
sustainable development and with regard to artificial lighting, the NPPF states inter alia:
‘…limit the impact of light pollution from artificial light on local amenity, intrinsically dark landscapes and nature
conservation.’
Planning Practice Guidance
The NPPF is currently supplemented by PPG with regard to light pollution. Having regard to this guidance, this
assessment has considered the following implications of the proposed lighting design:





‘does a new development proposal, or a major change to an existing one, materially alter light levels
outside the development and/or have the potential to adversely affect the use or enjoyment of nearby
buildings or open spaces?
does an existing lighting installation make the proposed location for a development unsuitable? For
example, this might be because:
the artificial light has a significant effect on the locality; or
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users of the proposed development (e.g. a hospital) may be particularly sensitive to light intrusion from
the existing light source.
does a proposal have a significant impact on a protected Site or species e.g. located on, or adjacent to,
a designated European Site or where there are designated European protected species that may be
affected?
is the development in a protected area of dark sky or an intrinsically dark landscape where it may be
desirable to minimise new light sources?
are forms of artificial light with a potentially high impact on wildlife (e.g. white or ultraviolet light) being
proposed close to sensitive wildlife receptors or areas, including where the light shines on water?
does the proposed development include smooth, reflective building materials, including large horizontal
expanses of glass, particularly near water bodies (because it may change natural light, creating polarised
light pollution that can affect wildlife behavior)?

If the answer to any of the above questions is ‘yes’, consideration should be made for:
-

where the light shines
when the light shines;
how much light shines; and
possible ecological impact.’

Local Planning Policy Context
Joint Lancashire Minerals and Waste Local Plan: Site Allocation and Development Management Policies – Part
One, 2013 (reviewed and saved, summer 2018)
This local plan sets out the following with regard to light pollution:
‘All plant and buildings should: where practicable be grouped to prevent the creation of an unsightly sprawl of
development and to facilitate screening; be kept as low as practicable to minimise visual intrusion; be of an
appropriate colour, cladding or suitable treatment to reduce visual impact; be satisfactorily maintained to
preserve their external appearance, exercise a restrained use of lighting to minimise light spill onto neighbouring
properties, and glare.’
Onshore Oil and Gas Exploration, Production and Distribution: Draft Supplementary Planning Document for
Consultation, 2014
This draft SPD sets out the following with regard to light pollution:
‘Developments should comprehensively and effectively mitigate all landscape and visual impacts arising from
the development, by means appropriate to the landscape character of the area, and appropriate to the relevant
stage of development. In particular, there should be a restrained use of lighting to eliminate glare and minimise
light pollution on local amenity and intrinsically dark landscapes.’

West Lancashire Borough Council Local Plan 2012-2027, Policy GN3, 2013
The WLBC Local Plan sets out the following with regard to light pollution:
‘Where floodlights are proposed, provide minimum levels of lighting whilst having regard to any potential
adverse impacts and ensuring any light spillage is minimal.’
West Lancashire Borough Council Local Plan Review: Preferred Options, August 2018
The WLBC Local Plan Review sets out the following with regard to light pollution:
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‘When considering planning proposals for change of use and new development, the impact on the amenity of
surrounding residents and businesses by virtue of light and noise pollution must not be such that it leads to
unacceptable harm, and any impacts must be adequately mitigated. Where a residential development is
proposed in proximity to a commercial or community use, the responsibility lies with the residential developer to
design their development such that the occupiers of the development will not be affected by the adjoining uses.
Justification 8.43
The NPPF lays great importance on protecting and enhancing the natural and built environment and puts forward
the minimisation of pollution as a suitable mitigation measure. Local Plan policies are required to prevent new
and existing development from contributing to, being put at unacceptable risk from, or being adversely affected
by, unacceptable levels of soil, air, light or noise pollution, or by land instability.’

International Guidance
Commission Internationale De L’Eclairage 150: Guide on the Limitation of the Effects of Obtrusive Light from
Outdoor Lighting Installations, 2003
The purpose of Commission Internationale De L’Eclairage 150: Guide on the Limitation of the Effects of Obtrusive
Light from Outdoor Lighting Installations, 2003 (CIE 150) is to aid in formulating guidelines for assessing the
environmental effects of exterior lighting and to provide limits for relevant lighting parameters to control the
obtrusive effects of exterior lighting to tolerable levels. CIE 150 refers to the potentially adverse effects of
exterior lighting on both natural and man-made environments.
Commission Internationale De L’Eclairage 126: Guidelines for Minimising Sky Glow, 1997
The Commission Internationale De L’Eclairage 126: Guidelines for Minimising Sky Glow, 1997 (CIE 126) gives
general guidance for lighting designers and policy makers on the reduction of sky glow. The report gives
recommendations about maximum permissible values for exterior lighting installations. These values are
regarded as limiting values. Lighting designers should strive to meet the lowest criteria for the design. Practical
implementation of the general guidance is left to national regulations.

National Guidance
Institute of Lighting Professionals (ILP) Guidance Notes for the Reduction of Obtrusive Light (ILP Guidance
Notes 2011)
The ILP has proposed obtrusive lighting guidance and criteria for local authorities with a recommendation that
these are incorporated at the local plan level. The ILP Guidance Notes 2011 define various forms of light pollution
and describe a series of environmental zones. It provides suitable criteria against which the effects of artificial
lighting can be assessed.
Institute of Lighting Professionals (ILP) PLG 04 - Guidance on Undertaking Environmental Lighting Impact
Assessments, 2013
The aim of the Guidance on Undertaking Environmental Lighting Impact Assessments (ILP PLG04:2013) is to
outline good practice in lighting design and provide practical guidance on production and assessment of lighting
impacts within new developments.
The document was produced following the publication of the NPPF in April 2012 and emphasises the importance
of lighting design as part of a planning application. This document aims to:
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provide an explanation of, and guidance on, the process for producing a lighting assessment;



prompt the lighting designer on important aspects of specific projects which should be used to
remove or minimise potential environmental problems; and



look at the overall processes and evaluation procedures regarding lighting which are considered to
be relevant.

Buglife - The Invertebrate Conservation Trust - A review of the Impact of Artificial Light on Invertebrates, 2011
A review of the Impact of Artificial Light on Invertebrates is a published literature review on how humans are
changing the light environment and the impact that this has on insects and other invertebrates. It makes various
recommendations and identifies several further research areas.
Bat Conservation Trust (BCT) – Interim Guidance: Artificial lighting and wildlife – Recommendations to help
minimise the impact of artificial lighting, 2014
BCT interim guidance document sets out recommendations to help minimise the impact of artificial lighting on
invertebrates, birds and mammals. The document makes recommendations for consideration with regard to
assessing the potential impacts of artificial lighting on wildlife. The document highlights the need to involve a
specialist Lighting Consultant and sets out general principles and design considerations.
The Royal Commission on Environmental Pollution (RCEP) – Artificial Light in the Environment, 2009
The RCEP document discusses the social benefits and drawbacks of outdoor lighting, the impacts of light
pollution on organisms and ecosystems, discusses road lighting technology, and makes various concluding
recommendations.

Consultation
Consideration has been given in this assessment to the formal EIA Scoping Opinion (Appendix A) comments in
respect to the proposed development at pre-approval stage. The key considerations are summarised in Table
14.1.
Consultee

LCC

Date

Comment

Paragraph Reference as to
where addressed within the
Environmental Statement

13
of
this
27th March The Lancashire County Council Scoping Opinion made Chapter
environmental
statement
is
2018
the following comments with regard to lighting:
concerned with Landscape.
Chapter 13 considers lighting
‘The landscape assessment should also include an
throughout the Chapter.
assessment of the impacts of any floodlighting that
would be required particularly during the drilling A lighting baseline is provided at
phase. The lighting assessment should include a paragraph 14.11 within this
baseline survey of current lighting conditions and an Chapter and the lighting impact
assessment of glare / lighting impact on sensitive assessment is set out from
paragraph 14.20.
receptors.’
Table 14.1: Summary of Consultation
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Scope
This Chapter of the Environmental Statement assesses the potential impacts and likely residual effects of the
proposed development due to artificial lighting during the various work phases of the proposed development.
The assessment considers the various lighting proposals associated with each phase of the proposed
development. However, only the lighting associated with the drilling phases has been modelled, as such phases
are considered to have the greatest potential for adverse lighting impacts. As similar luminaires to those used
for the drilling phases are used for other phases, it is possible to quantify the likely pre-mitigation effects and
residual effects following mitigation for non-drilling phases.
It is considered standard practice to develop the final scheme of lighting post planning consent. Accordingly,
the modelled scheme of lighting is indicative, designed to give an understanding of the order of obtrusive light
levels associated with the proposed development and to set the framework within which the detailed proposals
would be brought forward. The modelled scheme of lighting is considered to be representative of a reasonable
worst-case scenario and provides a benchmark for development of the final scheme of lighting.
Consideration has been given to the lighting impacts on residential / human receptors within this Chapter. It is
noted that the assessment of lighting impacts on ecological receptors are reported upon in Chapter 11 of this
Environmental Statement. The ecological impact assessment contained within Chapter 11, utilises the
quantitative outputs of this Chapter; specifically, the pre-mitigation and post-mitigation Isolux Contour
drawings. Furthermore, the landscape character impacts associated with the proposed development lighting
are reported upon in Chapter 13 of this Environmental Statement. The landscape character impact assessment
contained utilises the quantitative outputs of this Chapter; specifically, the predicted levels of pre-mitigation
and post-mitigation glare and sky-glow.

Technical Concepts
Light Spill
This is the spilling of artificial light beyond the boundary or the area intended to be lit and can also be referred
to as light trespass. It is assessed in terms of the amount of light falling on a surface i.e. illuminance (E) and is
measured in lux. Where the receptor is a residential window, the level of illuminance is measured in the vertical
plane parallel with the window, to give the vertical illuminance (Ev) lux.
Glare
This is the degree of discomfort or disability of a particular light source when viewed against a darker
background. It is assessed in terms of the intensity of the light i.e. viewed light source intensity (I) and is
measured in candelas (cd). In the context of this assessment, the luminance of the background against which
the intensity is assessed, is defined by means of the relevant ILP Environmental Zone, explained in more detail
below.
Sky-Glow
This is the diffuse luminance of the night sky. Although there is a naturally occurring glow to the night sky,
artificial lighting can potentially dominate the level of sky-glow. This occurs due to direct upward lighting and
reflected lighting off ground surfaces, buildings etc. reflecting off gaseous molecules in the atmosphere resulting
in luminosity of the night sky. The level of sky glow will vary depending on prevailing atmospheric conditions,
particularly metrological conditions i.e. cloud cover and precipitation. There are various potential means of
Document No: AER-PA-AM-ES-01 Revision: 0

Page 215 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Aurora
Energy
Resources

quantifying sky glow; however, in the case of new exterior lighting installations, sky-glow is addressed by means
of limiting the upward lighting ratio (ULR) of the installation i.e. the ratio between useful light downwards and
wasted light upwards towards the sky.

Effects Considered
The effects that have been considered in this assessment are as follows:
•
•
•

Light spill / light trespass (vertical illuminance) – lux, from exterior lighting affecting residential
receptors;
Glare (source intensity) – cd, from exterior lighting affecting residential receptors; and
Sky-glow (upward light ratio), from exterior lighting affecting human receptors.

Study Area
For light spill and glare, the study area covers any receptors that are likely to experience a measurable change
in the level of existing artificial lighting. This limits the main study area to the immediate surroundings of the
application site (‘immediate study area’), as a well-designed scheme of lighting should not result in wider
impacts.
Sky-glow does have the potential to affect a wider area. This is assessed by means of the upward lighting ratio
associated with the proposed development lighting installation. It is not possible to accurately define the
distance at which human receptors may be affected by sky-glow from the proposed development. However, as
a reasonable worst-case scenario, the assessment considers receptors beyond 1,000 m of the application site
boundary (‘wider study area’). At such a distance, other light presence factors are likely to be negligible and
therefore sky-glow has the potential to become more visible.

Baseline Conditions
The baseline conditions were initially characterised with the aid of aerial and street-view mapping in order to
gain an appreciation of the typical land uses of the study area and any associated artificial lighting in use. The
aerial mapping also provided a means of appreciating the context of the application site with respect to key
residential light-sensitive receptors.
A survey was undertaken during the daytime and also at night-time during hours of darkness. The daytime
survey comprised of a site walkover, including the light-sensitive receptors. The night-time survey comprised of
undertaking photography using long-exposure techniques. Photographs were generally taken with the camera
mounted on a tripod at local ground level +1.6m.
Additionally, the evening survey involved the measurement of existing light levels at light-sensitive receptors
and positions representative of light-sensitive receptors. The survey was conducted using a Minolta T-10A
illuminance meter, suitably calibrated in a UKAS accredited laboratory within one year.
Light measurements were recorded at a height of approximately 2.0 m with the meter lens held in the vertical
plane to give the vertical illuminance - Ev (lux). Measurements were recorded at 0.01 lux resolution.
Illuminance levels at a resolution of 0.01 lux will vary significantly over relatively small distances and even with
very slight changes in the plane of the lens. Therefore, generally, a range of measurements were recorded over
a linear monitoring extent in order to determine the average and range of minimum and maximum illuminances.
At one monitoring location (LGT-A), measurements of illuminance were undertaken at a fixed point only in
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various different viewing directions. This was due to the fact that the light level did not vary significantly due to
position but did vary according to viewing direction.
Site and Surroundings Photography
In order to give an impression of the night-time visual environment surrounding the application site,
photographs were undertaken at key locations, and are shown below (Figure 14.1 – Figure 14.7).

Figure 14.1: LED street lighting and high-pressure sodium floodlight to background viewed from Sutton’s
Farm Junction Mouth
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Figure 14.2: LED street lighting to Lord Sefton Way (B5195)
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Figure 14.3: High-pressure sodium road lighting viewed from Lord Sefton Way (B5195)
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Figure 14.4: Night-time view from Broad Lane / Sutton’s Lane junction facing east
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Figure 14.5: Night-time view from Broad Lane / Sutton’s Lane junction facing south-east with floodlight to
No.95 Lord Sefton Way operating
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Figure 14.6: Night-time view from Broad Lane / Sutton’s Lane junction facing north-west towards Formby’s
Farm
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Figure 14.7: High-pressure sodium floodlighting viewed from Sutton’s Lane facing west
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Baseline Light Survey Results
The results of the light survey are displayed in the form of minimum and maximum illuminances, along with the
average value and are summarised in (Table 14.2).
Monitoring Location
Reference

Minimum
Illuminance Ev (lux)

Location Details

Maximum
Illuminance Ev (lux)

Average Illuminance
Ev (lux)

North: 0.02
North-east: 0.02
East: 0.03
Broad Lane / Sutton’s
Lane Junction

LGT-A

South-east: 0.05
South: 0.05
South-west: 0.03
West: 0.02
North-west: 0.02

LGT-B

Sutton’s Farm Junction
Mouth

0.20

0.28

0.24

LGT-C

Doctors Lane

0.02

0.02

0.02

LGT-D

Broad
(eastern end)

0.02

0.03

0.02

Lane

Table 14.2: Baseline Light Survey Results

Assessment Methodology
In order to assess the potential impacts associated with the proposed development artificial lighting, the
following methodology has been used:












A Review of pertinent legislation, policy and guidance;
A review of the proposed development site and surrounding area using aerial photography and OS
mapping;
A proposed development site walkover and familiarisation at the immediate study area;
A characterisation of the prevailing baseline conditions;
An undertaking detailed 3D modelling of the scheme of lighting for the drilling phases;
Setting out the pre-mitigation potential obtrusive lighting impacts by quantitative means for the drilling
phases;
Setting out the pre-mitigation potential obtrusive lighting impacts by qualitative means (informed by
the quantitative assessment) for non-drilling phases;
An assessment of the proposed development’s pre-mitigation potential obtrusive lighting effects;
Specification of outline mitigation measures;
Setting out the post-mitigation obtrusive lighting impacts by quantitative means for drilling phases;
Setting out the post-mitigation obtrusive lighting impacts by qualitative means (informed by the
quantitative assessment) for non-drilling phases; and
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An assessment of the proposed development’s residual obtrusive lighting effects.

Classification of ILP Environmental Zone
The ILP has developed an Environmental Zone classification system for the categorisation of study areas to be
lit, which is summarised in Table 14.3. By selecting the appropriate environmental zone, the area to be lit should
fit in well with the local environment lighting and its wider surroundings.
Environmental Zone

Surrounding

Lighting Environment

Examples

E0

Dark

Dark

UNESCO Starlight Reserves

E1

Natural

Intrinsically Dark

E2

Rural

Low district brightness

National Parks, Areas of Outstanding Natural
Beauty
Village or relatively dark outer suburban locations

E3

Suburban

Medium district brightness

Small town centres or suburban locations

E4

Urban

High district brightness

Town/city centres with high levels of night-time
activity

Table 14.3: ILP Environmental Zone Classification
Criteria
For each ILP Environmental Zone, obtrusive light limits for exterior lighting installations affecting human
receptors have been determined. These are summarised in Table 14.4 and are intended to support decision
makers in establishing the effects of artificial lighting.
Environmental
Zone

Max Sky
Glow(a)

Light Trespass (into windows) Ev (lux)(b)

Source Intensity I
(kilo candelas – kcd)

(%)

Pre-curfew

Post-curfew

Pre-curfew

Post-curfew

E0

0

0

0

0

0

E1

0

2

1(c)

2.5

0

E2

2.5

5

1

7.5

0.5

E3

5.0

10

2

10

1.0

E4

15.0

25

5

25

2.5

Notes:
(a) Upward light ratio (ULR) of the installation - maximum permitted percentage of luminaire flux for the total installation that goes directly
into the sky.
(b) Vertical illuminance measured flat at the glazing at the centre of the window.
(c) From public road lighting installations only
There are no set time periods for lighting curfews; however, 23:00 is often adopted.

Table 14.4: ILP Environmental Zone Criteria
Pre-curfew and post-curfew limits are given in the ILP GN01:2011. Lighting curfews are more applicable to sites
where the lighting requirements will change significantly over the period of darkness i.e. the lighting can be
reduced or turned off entirely at a certain time e.g. a sports pitch lighting installation may have an entire switchoff at a 20:00 hours curfew, or a supermarket may switch from ‘operational’ lighting to ‘security & safe-passage’
only lighting at a 23:00 hours curfew. In the case of the proposed development, although it is anticipated there
will be fixed and regular significant changes in the lighting requirements for non-drilling phases, this would not
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be strictly applicable to the drilling phases. Therefore, only the post-curfew criteria would likely be applicable
for the purposes of assessing the proposed development drilling phase obtrusive light impacts.
Determination of ILP Environmental Zone
The application site and its surroundings are considered to be rural in nature and within a district of low to
medium brightness depending on viewing direction and vantage point. Therefore, ILP Environmental Zone E2 is
considered to be the most appropriate classification for the purposes of this assessment.
ILP Environmental Zone E2 Criteria
Based on ILP Environmental Zone E2, the ILP obtrusive light limits for the proposed development are as follows:


Pre-curfew light trespass limit of 5 Lux (Ev - vertical illuminance);



Post-curfew light trespass limit of 1 Lux (Ev - vertical illuminance);



Pre-curfew glare limit of 7,500 cd (I – viewed source intensity);



Post-curfew glare limit of 500 cd (I – viewed source intensity); and



‘Sky-glow’ limit of 2.5 % (Upward Light Ratio).

Modelling Methodology
A detailed 3D lighting model of the proposed development was created based on the Drilling Layout Plan,
supplied by Zetland Group Limited, Ref: ZG-AER-ALT-PA-08 Rev 0. The lighting model was produced, such as to
demonstrate the lighting principles and mitigation techniques that will be adopted across the proposed
development, in order to maintain suitable levels of obtrusive light during hours of darkness. In order to provide
an illustrative overview of the lighting model, ray-traced renderings for the post-mitigation scenario are set out
in Appendix F2.
Naturally, the exact degree and extents of obtrusive light will depend on final luminaire selection and positioning
etc. Therefore, as the scheme progresses, once the final scheme of lighting has been produced, the level of
obtrusive light will be reassessed, such as to achieve the obtrusive light criteria as set out in this assessment. It
is expected that the compliant final scheme of lighting would be secured by means of an appropriately worded
planning condition.
The modelled scheme of lighting should be considered as indicative and for the purposes of environmental
assessment only.
In order to represent a reasonable worst-case scenario, the maintenance factor within the lighting model was
set to 1.0, such that the effects of the lighting scheme were assessed based on 100 % of the capable lumen
output of the luminaires. Naturally, as time passes throughout the planned maintenance cycle for the lighting,
the lumen output of the luminaires will diminish, and the level of obtrusive light will reduce accordingly.
Lighting Overview
Artificial lighting will be required as part of security and health and safety requirements during periods of
darkness. The associated potential obtrusive light effects towards surrounding light-sensitive receptors would
be minimised through the controlled application of lighting in accordance with current best practice.
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Lighting Assumptions
The scheme of lighting as set out in planning application drawing, Drilling Layout Plan ZG-AER-ALT-PA-08 Rev 0,
has been adopted for the purposes of this lighting assessment. The following assumptions have been made:


In some instances, mounting heights are not provided for the luminaires, therefore, reasonable
assumptions with regard to mounting heights have been made;



No luminaire tilt angles (uplift) are provided for the luminaires, therefore, reasonable assumptions
with regard to uplift have been made; and



The exact specification of some luminaires is not provided / open to interpretation; therefore,
reasonable assumptions have been made with regard to their specification.

All assumptions made with regard to the scheme of lighting are set out in further detail in Strenger drawing ref:
SK-03 Pre-mitigation Scheme of Lighting. As mitigation measures are introduced in the ‘Mitigation’ section of
this Chapter, a further drawing has been produced setting out the post-mitigation scheme of lighting (Strenger
drawing ref: SK-05 Post-mitigation Scheme of Lighting).
Modelled Luminaires
As the specifications of the luminaires as set out in the provided drawings are open to interpretation, the
assumptions made with regard to the modelled luminaires are set out in Table 14.5. The modelled luminaires
are depicted in Figures 14.1 - 14.5. N.B. The Victor Titan luminaire is shown without the external reflector (as
modelled).
Modelled Luminaire
Reference

Provided Drawings Luminaire Description

LUM-A

External EX Linear Fluorescent (CEAG 2 x
36W)

Cooper CEAG eLLK 92036/36 CG-S (2 x 36W)

LUM-B

Victor Titan Dome Light

Victor Titan VL38 Well Glass with External Reflector

LUM-C

Security lighting mounted on cabins

Philips QVF415 1 x HAL-TDS500W WB*

LUM-D

Portable Lighting Tower (4 x 1000W Metal
Halide)

4No. per tower: Philips ComfortVision SNF111 1 x
HPI-T11000W/220V MB/56_643

Modelled Luminaire Description

*This luminaire fitted with a 500 W lamp was modelled with 30 % dimming in order to represent the lumen output from a 150 W lamp.

Table 14.5: Modelled Luminaires
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Cooper CEAG eLLk - LUM-A

Victor Titan - LUM-B

Philips QVF415 - LUM-C
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Philips ComfortVision - LUM-D

Significance Criteria
Receptor Sensitivity
In the absence of specific published artificial lighting significance criteria, professional judgement has been
applied to establish the sensitivity of receptors, the magnitude of change and the significance of residual effects.
The sensitivity of identified receptors has been classified as High, Medium, Low, or Very Low according to the
descriptions provided in Table 14.6.
Receptor Sensitivity

Description

High

The environment is fragile and an impact is likely to leave it in an altered state from which
recovery would be difficult or impossible.

Medium

The environment has a degree of adaptability and resilience and is likely to accommodate the
changes caused by an impact, although there may still be residual modification as a result.

Low

The environment is adaptable and is resilient to change. Nearly all impacts can be absorbed
within it without modifying the baseline conditions.
The environment is highly adaptable and is very resilient to change. All impacts can be
absorbed within it without modifying the baseline conditions.

Very Low

Table 14.6: Receptor Sensitivity Criteria

Impact Magnitude
The impact magnitude has been classified as High, Medium, Low, or Very Low according to the descriptions
provided in Table 14.7.
Impact Magnitude

Description

High

A large change compared to the prevailing background levels which is clearly noticeable and
/ or an exceedance in the ILP criteria for the next higher Environmental Zone.

Medium

A moderate change compared to the prevailing background levels which is noticeable and /
or an exceedance in the ILP criteria but within the criteria for the next higher Environmental
Zone.

Low

A small change compared to the prevailing background levels which is only just noticeable
and / or a small exceedance in the ILP criteria.

Very Low

A small change compared to the prevailing background levels which is only just noticeable
and / or compliance with the ILP criteria.

Table 14.7: Impact Magnitude Criteria
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Significance Rating
The significance of residual effects has been determined by reference to the sensitivity of the receptor, the
magnitude of impact (following consideration of mitigation measures integral to the development proposals)
and the duration of the residual effects. Associated significance ratings are provided in Table 14.8.
Receptor Sensitivity

Impact Magnitude
High

Medium

Low

Very Low

High

Major

Major

Moderate

Negligible

Medium

Major

Moderate

Minor

Negligible

Moderate

Minor

Negligible

Negligible

Minor

Negligible

Negligible

Negligible

Low
Very Low

Table 14.8: Significance Rating Matrix
Significance of Effects
Significance ratings are used to evaluate the likely effects of artificial light for identified residential receptors,
given their sensitivity to artificial light and the impact magnitude experienced by them. Examples of how
significance has been applied are described in Table 14.9. Significant effects in the context of the EIA Regulations
2017 are considered to be ‘Major’ and ‘Moderate’ effects.
Outcome

Potential Effects

Major Beneficial

Lighting conditions that present a significant beneficial effect and consist of major noticeable
improvements in area safety, appearance or lighting effects resulting from new artificial lighting.
The performance of a new lighting installation noticeably exceeds recommendations. This may
result in a substantially increased use of an area after dark, or increased diversity in local
wildlife/habitat.
Lighting conditions that present an intermediate beneficial effect and consist of moderate
perceptible improvements in area safety, appearance or lighting effects resulting from new
artificial lighting. The performance of a new lighting installation may noticeably exceed
recommendations. This may result in moderately increased use of an area after dark, or
increased diversity in local wildlife/habitat.
Lighting conditions that present a small beneficial effect and consist of minor improvements in
area safety, appearance or lighting effects resulting from new artificial lighting. Lighting
performance exceeds recommendations and may result in an increased use of an area after
dark, or a small increase in diversity in local wildlife/habitat.
Lighting conditions that present no significant effect or no noticeable effects. This may be
experienced as no perceptible change to the local area lighting condition, barely noticeable
increase or decrease in brightness, light spill, local area sky glow or glare. The lighting
performance meets good practice lighting criteria and is considered the equivalent of no change
to identified receptors.
Lighting conditions that present substantial adverse effect and is expected to result in a
substantial and noticeable deterioration in area safety, appearance or lighting effects resulting
from new artificial lighting. Increases or decreases to local are lighting are expected to be
extensive, and highly noticeable, likely to come across as intrusive. Effects may cause disruption,
abandonment or predation to local wildlife / habitat and disruption or discomfort to local
residents. The lighting performance on the whole does not meet good practice guidance
criteria.

Moderate Beneficial

Minor Beneficial

Negligible

Major Adverse
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Outcome

Potential Effects

Moderate Adverse

Lighting conditions that present an intermediate adverse effect and can consist of a moderate
perceptible deterioration in area safety, appearance or lighting effects resulting from new
artificial lighting. Increases or decreases to the local area lighting are expected to be noticeable
and distinct, and the lighting performance does not meet good practice guidance criteria.
Lighting conditions that present a small adverse effect and may be perceived as a small
deterioration in area safety, appearance or lighting effects resulting from new artificial lighting,
but not always an intrusive one. Small changes to an existing lighting condition, or new lighting
condition creating only a low level of change or new effects to identified resulting in an increase
or decrease in brightness, sky glow, light spill or glare is expected to be noticeable but not to a
high degree. The lighting performance is expected to meet good practice guidance criteria with
respect to the majority of identified receptors.

Minor Adverse

Table 14.9: Significance of Effects Description

Limitations
The following assumptions have been made in the modelling exercise:
•
•

All of the exterior lighting (in so far as modelled) would be operational; and
Existing sources of lighting have not been modelled.

Baseline Conditions
Current Baseline
A site visit was undertaken on Friday 27th May 2016 in order to gain an overall appreciation of the application
site and to establish the baseline lighting situation with regard to existing artificial lighting.
ILP Environmental Zone
Based on the site visit, the application site surroundings are considered to be rural in nature and within a low
brightness district. Therefore, the ILP Environmental Zone E2 is considered to be the most appropriate
classification for the purposes of this assessment.
Based on ILP Environmental Zone E2, the ILP obtrusive light limits would be as follows:
•
•
•
•
•

Pre-curfew lighting trespass limit of 5 Lux (Ev - lux) - vertical illuminance);
Post-curfew lighting trespass limit of 1 Lux (Ev - lux) - vertical illuminance);
Pre-curfew luminous intensity of 7,500 cd (I - cd) - viewed source intensity);
Post-curfew luminous intensity of 500 cd (I - cd) - viewed source intensity); and
Upward light ratio of 2.5 % (ULR - %).

Sensitive Receptors
In the context of this assessment, the term 'receptors' includes any, residential locations that may be susceptible
to changes in environmental factors as a consequence of the proposed development. The sensitivity of receptors
will vary depending on the adaptability of the receptor and resilience to change.
Residential
Existing residential receptors considered in this assessment are those within the immediate study area of the
proposed development.
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The residential receptors assessed are set out in Strenger drawing Ref: SK-02 Rev-, Residential Lighting
Receptors. The modelled residential receptors are also listed in Table 14.10.
All residential receptors are point receptors at local ground level +2.0 m high.
Receptor

Description

Height – local ground level (m)

RES-01

Formby’s Farm

2.0

RES -02

unknown dwelling

2.0

RES -03

Sutton’s Farm

2.0

RES -04

Tyrer’s Farm

2.0

RES -05

47/49 Lord Sefton Way

2.0

RES -06

51/53 Lord Sefton Way

2.0

RES -07

55/57 Lord Sefton Way

2.0

RES -08

59/61 Lord Sefton Way

2.0

RES -09

63/65 Lord Sefton Way

2.0

RES -10

67/69 Lord Sefton Way

2.0

RES -11

73/75 Lord Sefton Way

2.0

RES -12

81 Lord Sefton Way

2.0

RES -13

83 Lord Sefton Way

2.0

RES -14

85/87/89/91 Lord Sefton Way

2.0

RES -15

1/2 Aspinall Crescent

2.0

RES -16

3/4 Aspinall Crescent

2.0

RES -17

5/6/7/8 Aspinall Crescent

2.0

RES -18

9/10 Aspinall Crescent

2.0

RES -19

11/12 Aspinall Crescent

2.0

RES -20

93/95 Lord Sefton Way

2.0

Table 14.10: Residential Receptors
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Pre-Mitigation Impact Assessment
Phase 1
In the absence of mitigation measures, the potential significant effects during Phase 1 (Wellsite Construction)
of the proposed development would be as follows:
Light Spill
During the wellsite construction phase, proposed construction works would be undertaken between the hours
of 07:00 – 19:00 (Monday to Friday) and 07:00 – 13:00 (Saturday). There would therefore be a need for
construction lighting during the evening depending on seasonal daylight availability. The required construction
lighting would be in the form of mobile floodlighting towers and floodlighting attached to cabins, all as per the
luminaire types adopted in the Phase 2 and Phase 3 modelling.
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for construction lighting light spill associated with Phase 1 (Wellsite Construction) of the proposed development.
However, it is considered reasonable that such construction lighting operation would fall into a pre-curfew
period and, as such the ILP pre-curfew would be applicable. Therefore, the magnitude of impact aassociated
with construction lighting light spill for Phase 1 (Wellsite Construction) of the proposed development would be
significantly lower than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and
Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 1 (Wellsite Construction) construction lighting light spill, the potential effect at all residential
receptors would be ‘Negligible Adverse’.
There would also be a need for security lighting during hours of darkness. The required security lighting would
be in the form of floodlighting towers and floodlighting attached to cabins, all as per the luminaire types adopted
in the Phase 2 and Phase 3 modelling.
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for security lighting light spill associated with Phase 1 (Wellsite Construction) of the proposed development.
However, such security lighting would only be used as required and would be controlled by means of PIR motion
sensors. Therefore, the magnitude of impact associated with security lighting for Phase 1 (Wellsite Construction)
of the proposed development would be significantly lower than that associated with Phase 2 (Drilling of Vertical
Borehole) and Phase 3 (Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 1 (Wellsite Construction) security lighting light spill, the potential effect at all residential
receptors would be ‘Negligible Adverse’.
Glare
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘High’ magnitudes of impact can also be expected for
construction lighting glare associated with Phase 1 (Wellsite Construction) of the proposed development.
However, it is considered reasonable that such construction lighting operation would fall into a pre-curfew
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period and as such the ILP pre-curfew would be applicable. However, whilst the magnitude of impact associated
with construction lighting glare for Phase 1 (Wellsite Construction) of the proposed development would be lower
than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and Coring of a Horizontal
Borehole), it would still be in significant excess of the pre-curfew criterion.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 1 (Wellsite Construction) construction lighting glare, the potential effect at all residential receptors
would be ‘Major Adverse’.
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘High’ magnitudes of impact can also be expected for security
lighting glare associated with Phase 1 (Wellsite Construction) of the proposed development. However, such
security lighting would only be used as required and would be controlled by means of PIR motion sensors.
Therefore, the magnitude of impact associated with security lighting glare for Phase 1 (Wellsite Construction) of
the proposed development would be lower than that associated with Phase 2 (Drilling of Vertical Borehole) and
Phase 3 (Drilling and Coring of a Horizontal Borehole) but not to a degree where its magnitude impact category
would reduce.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 1 (Wellsite Construction) security lighting glare, the potential effect at all residential receptors would
be ‘Major Adverse’.
Sky-glow
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘High’ magnitudes of impact can also be expected for
construction and security lighting associated with Phase 1 (Wellsite Construction) of the proposed development.
As there will be significantly less lighting during Phase 1 (Wellsite Construction) of the proposed development,
the level of sky-glow per-se will be lower. However, as sky-glow is assessed with regard to the upward light ratio
of the lighting installation, there would be no actual change in the impact magnitude rating for sky-glow in
comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 1 (Wellsite Construction) construction and security lighting sky-glow, the potential effect at all
residential receptors would be ‘Major Adverse’.
Phase 2 and Phase 3
As Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and Coring of a Horizontal Borehole) would require
24-hour working to ensure hole stability and well control, this assessment adopts only the ILP post-curfew
criteria in order to provide a conservative assessment of obtrusive light. Naturally however, during pre-curfew
hours, the magnitudes of impact will be lower, which in-turn may reduce the potential effect. In the absence of
mitigation measures, the potential significant effects during Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) of the proposed development would be as follows:
Light Spill
There are potential significant light spill effects Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and
Coring of a Horizontal Borehole) for all residential receptors. The pre-mitigation levels of light spill from the
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proposed development scheme of lighting at residential receptor locations have been predicted by quantitative
means. The resultant levels of light spill are set out in Table 14.11 against the ILP post-curfew criterion along
with the associated magnitudes of impact.
Light Spill Criterion - Ev
(lux)

Predicted Light Spill - Ev
(lux)

Magnitude of Impact

RES-01

1

0.06

‘Very Low’

RES-02

1

0.06

‘Very Low’

RES-03

1

0.07

‘Very Low’

RES-04

1

0.10

‘Very Low’

RES-05

1

0.13

‘Very Low’

RES-06

1

0.12

‘Very Low’

RES-07

1

0.12

‘Very Low’

RES-08

1

0.11

‘Very Low’

RES-09

1

0.07

‘Very Low’

RES-10

1

0.09

‘Very Low’

RES-11

1

0.07

‘Very Low’

RES-12

1

0.09

‘Very Low’

RES-13

1

0.08

‘Very Low’

RES-14

1

0.08

‘Very Low’

RES-15

1

0.00

‘Very Low’

RES-16

1

0.01

‘Very Low’

RES-17

1

0.04

‘Very Low’

RES-18

1

0.06

‘Very Low’

RES-19

1

0.07

‘Very Low’

RES-20

1

0.06

‘Very Low’

Residential Receptor

Table 14.11: Pre-mitigation Light Spill at Residential Receptors
The pre-mitigation levels of light spill at residential receptors fall below the ILP post-curfew criterion. The
residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of impact
from light spill, the potential effect at all residential receptors would be ‘Negligible Adverse’.
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Glare
There are potential significant glare effects during Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling
and Coring of a Horizontal Borehole) for all residential receptors. The pre-mitigation levels of glare from the
proposed development scheme of lighting at residential receptor locations have been predicted by quantitative
means. The resultant levels of glare are set out in Table 14.12 against the ILP post-curfew criterion along with
the associated magnitudes of impact.
Glare Criterion – I (cd)

Predicted Glare – I
(cd)

Magnitude of
Impact

RES-01

500

49,687

‘High’

RES-02

500

50,338

‘High’

RES-03

500

45,247

‘High’

RES-04

500

38,159

‘High’

RES-05

500

47,063

‘High’

RES-06

500

47,132

‘High’

RES-07

500

47,050

‘High’

RES-08

500

47,168

‘High’

RES-09

500

47,415

‘High’

RES-10

500

47,539

‘High’

RES-11

500

47,403

‘High’

RES-12

500

47,117

‘High’

RES-13

500

47,001

‘High’

RES-14

500

46,755

‘High’

RES-15

500

46,668

‘High’

RES-16

500

46,655

‘High’

RES-17

500

46,636

‘High’

RES-18

500

46,535

‘High’

RES-19

500

46,460

‘High’

RES-20

500

46,509

‘High’

Residential Receptor

Table 14.12: Pre-mitigation Glare at Residential Receptors
The pre-mitigation levels of glare at residential receptors all exceed the ILP post-curfew criterion. The residential
receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact from glare, the
potential effect at all residential receptors would be ‘Major Adverse’.
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Sky-glow
There are potential significant sky-glow effects during Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling
and Coring of a Horizontal Borehole) for human receptors. The pre-mitigation levels of sky-glow from the
proposed development scheme of lighting to human receptors has been predicted by quantitative means. The
resultant level of sky-glow is set out in Table 14.13 against the ILP post-curfew criterion along with the associated
magnitude of impact.
Human Receptor
Proposed development site +1000m radius

Sky-glow Criterion –
ULR (%)

Predicted Sky-glow
– ULR (%)

Magnitude of
Impact

2.5

10.5

‘High’

Table 14.13: Pre-mitigation Sky-glow to Human Receptors
The pre-mitigation level of sky-glow at human receptors exceeds the ILP post-curfew criterion. The human
receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact from sky-glow,
the potential effect at human receptors would be ‘Major Adverse’.
Phase 4
As Phase 4 (Hydraulic Fracture Stimulation of the Vertical and Horizontal Boreholes) would require 24-hour
working, this assessment adopts only the ILP post-curfew criteria in order to provide a conservative assessment
of obtrusive light. Naturally however, during pre-curfew hours, the magnitudes of impact will be lower, which
in-turn may reduce the potential effects. In the absence of mitigation measures, the potential significant effects
during Phase 4 (Hydraulic Fracture Stimulation of the Vertical and Horizontal Boreholes) of the proposed
development would be as follows:
Light Spill
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for light spill associated with Phase 4 (Hydraulic Fracture Stimulation of the Vertical and Horizontal Boreholes)
of the proposed development. However, it is noted that less lighting would be required for this phase, and that
when a workover rig is present it would have a lower mast height than that for the drilling phases. Therefore,
the magnitude of impact associated with light spill for Phase 4 (Hydraulic Fracture Stimulation of the Vertical
and Horizontal Boreholes) of the proposed development would be lower than that associated with Phase 2
(Drilling of Vertical Borehole) and Phase 3 (Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 4 (Hydraulic Fracture Stimulation of the Vertical and Horizontal Boreholes) light spill, the
potential effect at all residential receptors would be ‘Negligible Adverse’.
Glare
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘High’ magnitudes of impact can also be expected for glare
associated with Phase 3 (Drilling and Coring of a Horizontal Borehole) of the proposed development. Although,
there would be less lighting required for this phase, glare is essentially a non-cumulative effect, therefore there
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is no expected reduction in magnitude of impact for Phase 3 (Drilling and Coring of a Horizontal Borehole) glare
in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 3 (Drilling and Coring of a Horizontal Borehole) glare, the potential effect at all residential receptors
would be ‘Major Adverse’.
Sky-glow
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘High’ magnitudes of impact can also be expected for
lighting associated with Phase 3 (Drilling and Coring of a Horizontal Borehole) of the proposed development. As
there will be less lighting during Phase 3 (Drilling and Coring of a Horizontal Borehole) of the proposed
development, the level of sky-glow per-se will be lower. However, as sky-glow is assessed with regard to the
upward light ratio of the lighting installation, there would be no actual change in the impact magnitude rating
for sky-glow in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 3 (Drilling and Coring of a Horizontal Borehole) sky-glow, the potential effect at all residential
receptors would be ‘Major Adverse’.
Phase 5
As Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) would require 24-hour working, this
assessment adopts only the ILP post-curfew criteria in order to provide a conservative assessment of obtrusive
light. Naturally however, during pre-curfew hours, the magnitudes of impact will be lower, which in-turn may
reduce the potential effects. In the absence of mitigation measures, assuming that a workover rig will be
required, the potential significant effects during Phase 5 (Initial Flow Testing of the Vertical and Horizontal
Boreholes) of the proposed development would be as follows:
Light Spill
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for light spill associated with Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) of the
proposed development. However, it is noted that less lighting would be required for this phase, and that if a
workover rig were present, it would have a lower mast height than that for the drilling phases. Therefore, the
magnitude of impact associated with light spill for Phase 5 (Initial Flow Testing of the Vertical and Horizontal
Boreholes) of the proposed development would be lower than that associated with Phase 2 (Drilling of Vertical
Borehole) and Phase 3 (Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) light spill, the potential effect
at all residential receptors would be ‘Negligible Adverse’.
Glare
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘High’ magnitudes of impact can also be expected for glare
associated with Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) of the proposed
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development. Although, there would be less lighting required for this phase, glare is essentially a noncumulative effect, therefore there is no expected reduction in magnitude of impact for Phase 5 (Initial Flow
Testing of the Vertical and Horizontal Boreholes) glare in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) glare, the potential effect at all
residential receptors would be ‘Major Adverse’.
Sky-glow
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘High’ magnitudes of impact can also be expected for
lighting associated with Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) of the proposed
development. As there will be less lighting during Phase 5 (Initial Flow Testing of the Vertical and Horizontal
Boreholes) of the proposed development, the level of sky-glow per-se will be lower. However, as sky-glow is
assessed with regard to the upward light ratio of the lighting installation, there would be no actual change in
the impact magnitude rating for sky-glow in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) sky-glow, the potential effect at all
residential receptors would be ‘Major Adverse’.
Phase 6
As Phase 6 (Extended Well Test of the Horizontal Borehole) would require 24-hour working, this assessment
adopts only the ILP post-curfew criteria in order to provide a conservative assessment of obtrusive light.
Naturally however, during pre-curfew hours, the magnitudes of impact will be lower, which in-turn may reduce
the potential effects. In the absence of mitigation measures, assuming that a workover rig will be required, the
potential significant effects during Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed
development would be as follows:
Light Spill
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for light spill associated with Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed
development. However, it is noted that less lighting would be required for this phase, and that if a workover rig
were present, it would have a lower mast height than that for the drilling phases. Therefore, the magnitude of
impact associated with light spill for Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed
development would be lower than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 6 (Extended Well Test of the Horizontal Borehole) light spill, the potential effect at all
residential receptors would be ‘Negligible Adverse’.
Glare
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘High’ magnitudes of impact can also be expected for glare
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associated with Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed development.
Although, there would be less lighting required for this phase, glare is essentially a non-cumulative effect,
therefore there is no expected reduction in magnitude of impact for Phase 6 (Extended Well Test of the
Horizontal Borehole) glare in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 6 (Extended Well Test of the Horizontal Borehole) glare, the potential effect at all residential
receptors would be ‘Major Adverse’.
Sky-glow
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘High’ magnitudes of impact can also be expected for
lighting associated with Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed development.
As there will be less lighting during Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed
development, the level of sky-glow per-se will be lower. However, as sky-glow is assessed with regard to the
upward light ratio of the lighting installation, there would be no actual change in the impact magnitude rating
for sky-glow in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 6 (Extended Well Test of the Horizontal Borehole) sky-glow, the potential effect at all residential
receptors would be ‘Major Adverse’.
Phase 7
As Phase 7 (Decommissioning and Well Abandonment) would require 24-hour working, this assessment adopts
only the ILP post-curfew criteria in order to provide a conservative assessment of obtrusive light. Naturally
however, during pre-curfew hours, the magnitudes of impact will be lower, which in-turn may reduce the
potential effects. In the absence of mitigation measures, assuming that a workover rig will be required, the
potential significant effects during Phase 7 (Decommissioning and Well Abandonment) of the proposed
development would be as follows:
Light Spill
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for light spill associated with Phase 7 (Decommissioning and Well Abandonment) of the proposed development.
However, it is noted that less lighting would be required for this phase, and that if a workover rig were present,
it would have a lower mast height than that for the drilling phases. Therefore, the magnitude of impact
associated with light spill for Phase 7 (Decommissioning and Well Abandonment) of the proposed development
would be lower than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and Coring
of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 6 (Extended Well Test of the Horizontal Borehole) light spill, the potential effect at all
residential receptors would be ‘Negligible Adverse’.
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Glare
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘High’ magnitudes of impact can also be expected for glare
associated with Phase 7 (Decommissioning and Well Abandonment) of the proposed development. Although,
there would be less lighting required for this phase, glare is essentially a non-cumulative effect, therefore there
is no expected reduction in magnitude of impact for Phase 7 (Decommissioning and Well Abandonment) glare
in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 7 (Decommissioning and Well Abandonment) glare, the potential effect at all residential receptors
would be ‘Major Adverse’.
Sky-glow
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘High’ magnitudes of impact can also be expected for
lighting associated with Phase 7 (Decommissioning and Well Abandonment) of the proposed development. As
there will be less lighting during Phase 7 (Decommissioning and Well Abandonment) of the proposed
development, the level of sky-glow per-se will be lower. However, as sky-glow is assessed with regard to the
upward light ratio of the lighting installation, there would be no actual change in the impact magnitude rating
for sky-glow in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 7 (Decommissioning and Well Abandonment) sky-glow, the potential effect at all residential
receptors would be ‘Major Adverse’.
Phase 8
In the absence of mitigation measures, the potential significant effects during Phase 8 (Wellsite Restoration) of
the proposed development would be as follows:
Light Spill
During the wellsite restoration phase, proposed restoration works would be undertaken between the hours of
07:00 – 19:00 (Monday to Friday) and 07:00 – 13:00 (Saturday). There would therefore be a need for
construction lighting during the evening depending on seasonal daylight availability. The required construction
lighting would be in the form of mobile floodlighting towers and floodlighting attached to cabins, all as per the
luminaire types adopted in the Phase 2 and Phase 3 modelling.
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for construction lighting light spill associated with Phase 8 (Wellsite Restoration) of the proposed development.
However, it is considered reasonable that such construction lighting operation would fall into a pre-curfew
period and as such the ILP pre-curfew would be applicable. Therefore, the magnitude of impact aassociated
with construction lighting light spill for Phase 8 (Wellsite Restoration) of the proposed development would be
significantly lower than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and
Coring of a Horizontal Borehole).
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The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 8 (Wellsite Restoration) construction lighting light spill, the potential effect at all residential
receptors would be ‘Negligible Adverse’.
There would also be a need for security lighting during hours of darkness. The required security lighting would
be in the form of mobile floodlighting towers and floodlighting attached to cabins, all as per the luminaire types
adopted in the Phase 2 and Phase 3 modelling.
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for security lighting light spill associated with Phase 8 (Wellsite Restoration) of the proposed development.
However, such security lighting would only be used as required and would be controlled by means of PIR motion
sensors. Therefore, the magnitude of impact associated with security lighting for Phase 8 (Wellsite Restoration)
of the proposed development would be significantly lower than that associated with Phase 2 (Drilling of Vertical
Borehole) and Phase 3 (Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 8 (Wellsite Restoration) security lighting light spill, the potential effect at all residential
receptors would be ‘Negligible Adverse’.
Glare
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘High’ magnitudes of impact can also be expected for
construction lighting glare associated with Phase 8 (Wellsite Restoration) of the proposed development.
However, it is considered reasonable that such construction lighting operation would fall into a pre-curfew
period and as such the ILP pre-curfew would be applicable. However, whilst the magnitude of impact associated
with construction lighting glare for Phase 8 (Wellsite Restoration) of the proposed development would be lower
than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and Coring of a Horizontal
Borehole), it would still be in significant excess of the pre-curfew criterion.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 8 (Wellsite Restoration) construction lighting glare, the potential effect at all residential receptors
would be ‘Major Adverse’.
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘High’ magnitudes of impact can also be expected for security
lighting glare associated with Phase 8 (Wellsite Restoration) of the proposed development. However, such
security lighting would only be used as required and would be controlled by means of PIR motion sensors.
Therefore, the magnitude of impact associated with security lighting glare for Phase 8 (Wellsite Restoration) of
the proposed development would be lower than that associated with Phase 2 (Drilling of Vertical Borehole) and
Phase 3 (Drilling and Coring of a Horizontal Borehole) but not to a degree where its magnitude impact category
would reduce.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 8 (Wellsite Restoration) security lighting glare, the potential effect at all residential receptors would
be ‘Major Adverse’.
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Sky-glow
In considering the modelled pre-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘High’ magnitudes of impact can also be expected for
construction and security lighting associated with Phase 8 (Wellsite Restoration) of the proposed development.
As there will be significantly less lighting during Phase 8 (Wellsite Restoration) of the proposed development,
the level of sky-glow per-se will be lower. However, as sky-glow is assessed with regard to the upward light ratio
of the lighting installation, there would be no actual change in the impact magnitude rating for sky-glow in
comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘High’ magnitude of impact
from Phase 8 (Wellsite Restoration) construction and security lighting sky-glow, the potential effect at all
residential receptors would be ‘Major Adverse’.

Cumulative Impacts
Due to the large distances involved and intervening screening between the application site and other planned
developments, no significant cumulative lighting impacts are expected at the assessed receptors. Equally, again,
due to the large distances involved and intervening screening, no significant cumulative lighting impacts are
expected at future light-sensitive receptors within the likely study areas of other planned developments.

Mitigation
Light Trespass (vertical illuminance)
Other than mitigation features inherent in the pre-mitigation lighting design, no specific mitigation measures
are necessary in order to achieve the required light trespass criterion of no more than 1 lux.
Glare (viewed source intensity) and Sky-glow (upward light ratio)
Specific mitigation measures are necessary in order to achieve the glare and sky-glow criteria of 500 cd and
2.5 % respectively.
Specifically:
All vertically orientated linear luminaires below rig floor level shall be reoriented such that they are horizontal
and aimed downwards;

Document No: AER-PA-AM-ES-01 Revision: 0

Page 243 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Aurora
Energy
Resources

Pre-mitigation

Post-mitigation
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each individual lighting tower shall have an average uplift angle not exceeding 5° above the horizontal
for all luminaires, along with a maximum uplift angle not exceeding 7.5° above the horizontal for each
individual luminaire;
dome lights above rig floor level shall be re-aimed directly downwards;
dome lights below rig floor level shall be re-aimed to have an uplift angle of no more than 30° above
the horizontal; and
all floodlights attached to cabins shall have an uplift angle of no more than 35° above the horizontal.

Post-mitigation Impact Assessment
Phase 1
With the implementation of mitigation measures, the residual effects during Phase 1 (Wellsite Construction) of
the proposed development would be as follows:
Light Spill
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for construction lighting light spill associated with Phase 1 (Wellsite Construction) of the proposed development.
However, it is considered reasonable that such construction lighting operation would fall into a pre-curfew
period and as such the ILP pre-curfew would be applicable. Therefore, the magnitude of impact aassociated
with construction lighting light spill for Phase 1 (Wellsite Construction) of the proposed development would be
significantly lower than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and
Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 1 (Wellsite Construction) construction lighting light spill, the residual effect at all residential
receptors would be ‘Negligible Adverse’.
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for security lighting light spill associated with Phase 1 (Wellsite Construction) of the proposed development.
However, such security lighting would only be used as required and would be controlled by means of PIR motion
sensors. Therefore, the magnitude of impact associated with security lighting for Phase 1 (Wellsite Construction)
of the proposed development would be significantly lower than that associated with Phase 2 (Drilling of Vertical
Borehole) and Phase 3 (Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 1 (Wellsite Construction) security lighting light spill, the residual effect at all residential
receptors would be ‘Negligible Adverse’.
Glare
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘Very Low’ magnitudes of impact can also be expected for
construction lighting glare associated with Phase 1 (Wellsite Construction) of the proposed development.
However, it is considered reasonable that such construction lighting operation would fall into a pre-curfew
period and as such the ILP pre-curfew would be applicable. Therefore, the magnitude of impact aassociated
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with construction lighting light spill for Phase 1 (Wellsite Construction) of the proposed development would be
significantly lower than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and
Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of
impact from Phase 1 (Wellsite Construction) construction lighting glare, the residual effect at all residential
receptors would be ‘Negligible Adverse’.
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘Low’ magnitudes of impact can also be expected for security
lighting glare associated with Phase 1 (Wellsite Construction) of the proposed development. However, such
security lighting would only be used as required and would be controlled by means of PIR motion sensors.
Therefore, the magnitude of impact associated with security lighting glare for Phase 1 (Wellsite Construction) of
the proposed development would be lower than that associated with Phase 2 (Drilling of Vertical Borehole) and
Phase 3 (Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 1 (Wellsite Construction) security lighting glare, the potential effect at all residential receptors would
be ‘Negligible Adverse’.
Sky-glow
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘Very Low’ magnitudes of impact can also be expected
for construction and security lighting associated with Phase 1 (Wellsite Construction) of the proposed
development. As there will be significantly less lighting during Phase 1 (Wellsite Construction) of the proposed
development, the level of sky-glow per-se will be lower. However, as sky-glow is assessed with regard to the
upward light ratio of the lighting installation, there would be no actual change in the impact magnitude rating
for sky-glow in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 1 (Wellsite Construction) construction and security lighting sky-glow, the residual effect at all
residential receptors would be ‘Negligible Adverse’.
Phase 2 and Phase 3
With the implementation of mitigation measures, the residual effects during Phase 2 (Drilling of Vertical
Borehole) and Phase 3 (Drilling and Coring of a Horizontal Borehole) of the proposed development would be as
follows:
Light Spill
There are residual light spill effects during the drilling phases for all residential receptors. The post-mitigation
levels of light spill from the proposed development scheme of lighting at residential receptor locations have
been predicted by quantitative means. The resultant levels of light spill are set out in Table 14.14 against the
ILP post-curfew criterion along with the associated magnitudes of impact.

Document No: AER-PA-AM-ES-01 Revision: 0

Page 246 of 411

Altcar Moss Wellsite
Planning Application

Aurora
Energy
Resources

Environmental Statement
Light Spill Criterion - Ev
(lux)

Predicted Light Spill
- Ev (lux)

Magnitude of
Impact

RES-01

1

0.00

‘Very Low’

RES-02

1

0.00

‘Very Low’

RES-03

1

0.01

‘Very Low’

RES-04

1

0.01

‘Very Low’

RES-05

1

0.01

‘Very Low’

RES-06

1

0.01

‘Very Low’

RES-07

1

0.01

‘Very Low’

RES-08

1

0.01

‘Very Low’

RES-09

1

0.01

‘Very Low’

RES-10

1

0.01

‘Very Low’

RES-11

1

0.00

‘Very Low’

RES-12

1

0.01

‘Very Low’

RES-13

1

0.01

‘Very Low’

RES-14

1

0.01

‘Very Low’

RES-15

1

0.00

‘Very Low’

RES-16

1

0.00

‘Very Low’

RES-17

1

0.00

‘Very Low’

RES-18

1

0.01

‘Very Low’

RES-19

1

0.01

‘Very Low’

RES-20

1

0.01

‘Very Low’

Residential Receptor

Table 14.14: Post-mitigation Light Spill at Residential Receptors
The post-mitigation levels of light spill at residential receptors fall below the ILP post-curfew criterion. The
residential receptors are of ‘Medium’ sensitivity. In the context of a ‘Very Low’ magnitude of impact from light
spill, the residual effect at all residential receptors would be ‘Negligible Adverse’.
Glare
There are residual glare effects during the drilling phases for all residential receptors. The post-mitigation levels
of glare from the proposed development scheme of lighting at residential receptor locations have been
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predicted by quantitative means. The resultant levels of glare are set out in Table 14.15 against the ILP postcurfew criterion along with the associated magnitudes of impact.
Glare Criterion – I (cd)

Predicted Glare – I
(cd)

Magnitude of
Impact

RES-01

500

435

‘Very Low’

RES-02

500

422

‘Very Low’

RES-03

500

414

‘Very Low’

RES-04

500

401

‘Very Low’

RES-05

500

382

‘Very Low’

RES-06

500

375

‘Very Low’

RES-07

500

363

‘Very Low’

RES-08

500

350

‘Very Low’

RES-09

500

339

‘Very Low’

RES-10

500

323

‘Very Low’

RES-11

500

308

‘Very Low’

RES-12

500

283

‘Very Low’

RES-13

500

283

‘Very Low’

RES-14

500

298

‘Very Low’

RES-15

500

311

‘Very Low’

RES-16

500

313

‘Very Low’

RES-17

500

316

‘Very Low’

RES-18

500

328

‘Very Low’

RES-19

500

338

‘Very Low’

RES-20

500

342

‘Very Low’

Residential Receptor

Table 14.15: Post-mitigation Glare at Residential Receptors
The post-mitigation levels of glare at residential receptors all fall below the ILP post-curfew criterion. The
residential receptors are of ‘Medium’ sensitivity. In the context of a ‘Very Low’ magnitude of impact from glare,
the residual effect at all residential receptors would be ‘Negligible Adverse’.
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Sky-glow
There are residual sky-glow effects during the drilling phases for human receptors. The post-mitigation levels
of sky-glow from the proposed development scheme of lighting to human receptors has been predicted by
quantitative means. The resultant level of sky-glow is set out in Table 14.16 against the ILP post-curfew criterion
along with the associated magnitude of impact.
Human Receptor
Proposed development site +1000m radius

Sky-glow Criterion – ULR
(%)

Predicted Skyglow – ULR (%)

Magnitude of
Impact

2.5

2.0

‘Very Low’

Table 14.16: Post-mitigation Sky-glow to Human Receptors
The post-mitigation level of sky-glow at human receptors falls below the ILP post-curfew criterion. The human
receptors are of ‘Medium’ sensitivity. In the context of a potential ‘Very Low’ magnitude of impact from skyglow, the potential effect at human receptors would be ‘Negligible Adverse’.
Phase 4
With the implementation of mitigation measures, the residual effects during Phase 4 (Hydraulic Fracture
Stimulation of the Vertical and Horizontal Boreholes) of the proposed development would be as follows:
Light Spill
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for light spill associated with Phase 4 (Hydraulic Fracture Stimulation of the Vertical and Horizontal Boreholes)
of the proposed development. However, it is noted that less lighting would be required for this phase, and that
when a workover rig is present it would have a lower mast height than that for the drilling phases. Therefore,
the magnitude of impact associated with light spill for Phase 4 (Hydraulic Fracture Stimulation of the Vertical
and Horizontal Boreholes) of the proposed development would be lower than that associated with Phase 2
(Drilling of Vertical Borehole) and Phase 3 (Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 4 (Hydraulic Fracture Stimulation of the Vertical and Horizontal Boreholes) light spill, the residual
effect at all residential receptors would be ‘Negligible Adverse’.
Glare
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘Very Low’ magnitudes of impact can also be expected for
glare associated with Phase 3 (Drilling and Coring of a Horizontal Borehole) of the proposed development.
Although, there would be less lighting required for this phase, glare is essentially a non-cumulative effect,
therefore there is no expected reduction in magnitude of impact for Phase 3 (Drilling and Coring of a Horizontal
Borehole) glare in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 3 (Drilling and Coring of a Horizontal Borehole) glare, the residual effect at all residential receptors
would be ‘Negligible Adverse’.
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Sky-glow
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘Very Low’ magnitudes of impact can also be expected
for lighting associated with Phase 3 (Drilling and Coring of a Horizontal Borehole) of the proposed development.
As there will be less lighting during Phase 3 (Drilling and Coring of a Horizontal Borehole) of the proposed
development, the level of sky-glow per-se will be lower.
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 3 (Drilling and Coring of a Horizontal Borehole) sky-glow, the residual effect at all residential
receptors would be ‘Negligible Adverse’.
Phase 5
With the implementation of mitigation measures, assuming that a workover rig will be required, the residual
effects during Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) of the proposed
development would be as follows:
Light Spill
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for light spill associated with Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) of the
proposed development. However, it is noted that less lighting would be required for this phase, and that if a
workover rig were present, it would have a lower mast height than that for the drilling phases. Therefore, the
magnitude of impact associated with light spill for Phase 5 (Initial Flow Testing of the Vertical and Horizontal
Boreholes) of the proposed development would be lower than that associated with Phase 2 (Drilling of Vertical
Borehole) and Phase 3 (Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) light spill, the residual effect at all
residential receptors would be ‘Negligible Adverse’.
Glare
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘Very Low’ magnitudes of impact can also be expected for
glare associated with Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) of the proposed
development. Although, there would be less lighting required for this phase, glare is essentially a noncumulative effect, therefore there is no expected reduction in magnitude of impact for Phase 5 (Initial Flow
Testing of the Vertical and Horizontal Boreholes) glare in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) glare, the residual effect at all
residential receptors would be ‘Negligible Adverse’.
Sky-glow
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘Very Low’ magnitudes of impact can also be expected
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for lighting associated with Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) of the proposed
development. As there will be less lighting during Phase 5 (Initial Flow Testing of the Vertical and Horizontal
Boreholes) of the proposed development, the level of sky-glow per-se will be lower.
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 5 (Initial Flow Testing of the Vertical and Horizontal Boreholes) sky-glow, the residual effect at all
residential receptors would be ‘Negligible Adverse’.
Phase 6
With the implementation of mitigation measures, assuming that a workover rig will be required, the residual
significant effects during Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed development
would be as follows:
Light Spill
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for light spill associated with Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed
development. However, it is noted that less lighting would be required for this phase, and that if a workover rig
were present, it would have a lower mast height than that for the drilling phases. Therefore, the magnitude of
impact associated with light spill for Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed
development would be lower than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 6 (Extended Well Test of the Horizontal Borehole) light spill, the residual effect at all residential
receptors would be ‘Negligible Adverse’.
Glare
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘Very Low’ magnitudes of impact can also be expected for
glare associated with Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed development.
Although, there would be less lighting required for this phase, glare is essentially a non-cumulative effect,
therefore there is no expected reduction in magnitude of impact for Phase 6 (Extended Well Test of the
Horizontal Borehole) glare in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘very low’ magnitude of impact
from Phase 6 (Extended Well Test of the Horizontal Borehole) glare, the residual effect at all residential receptors
would be ‘Negligible Adverse’.
Sky-glow
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘Very Low’ magnitudes of impact can also be expected
for lighting associated with Phase 6 (Extended Well Test of the Horizontal Borehole) of the proposed
development. As there will be less lighting during Phase 6 (Extended Well Test of the Horizontal Borehole) of
the proposed development, the level of sky-glow per-se will be lower.
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The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 6 (Extended Well Test of the Horizontal Borehole) sky-glow, the residual effect at all residential
receptors would be ‘Negligible Adverse’.
Phase 7
In the absence of mitigation measures, assuming that a workover rig will be required, the potential significant
effects during Phase 7 (Decommissioning and Well Abandonment) of the proposed development would be as
follows:
Light Spill
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for light spill associated with Phase 7 (Decommissioning and Well Abandonment) of the proposed development.
However, it is noted that less lighting would be required for this phase, and that if a workover rig were present,
it would have a lower mast height than that for the drilling phases. Therefore, the magnitude of impact
associated with light spill for Phase 7 (Decommissioning and Well Abandonment) of the proposed development
would be lower than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and Coring
of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 6 (Extended Well Test of the Horizontal Borehole) light spill, the residual effect at all residential
receptors would be ‘Negligible Adverse’.
Glare
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘Very Low’ magnitudes of impact can also be expected for
glare associated with Phase 7 (Decommissioning and Well Abandonment) of the proposed development.
Although, there would be less lighting required for this phase, glare is essentially a non-cumulative effect,
therefore there is no expected reduction in magnitude of impact for Phase 7 (Decommissioning and Well
Abandonment) glare in comparison to that experienced for the drilling phases.
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 7 (Decommissioning and Well Abandonment) glare, the residual effect at all residential receptors
would be ‘Negligible Adverse’.
Sky-glow
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘Very Low’ magnitudes of impact can also be expected
for lighting associated with Phase 7 (Decommissioning and Well Abandonment) of the proposed development.
As there will be less lighting during Phase 7 (Decommissioning and Well Abandonment) of the proposed
development, the level of sky-glow per-se will be lower. However, as sky-glow is assessed with regard to the
upward light ratio of the lighting installation, there would be no actual change in the impact magnitude rating
for sky-glow in comparison to that experienced for the drilling phases.
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The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 7 (Decommissioning and Well Abandonment) sky-glow, the residual effect at all residential receptors
would be ‘Negligible Adverse’.
Phase 8
With the implementation of mitigation measures, the residual effects during Phase 8 (Wellsite Restoration) of
the proposed development would be as follows:
Light Spill
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for construction lighting light spill associated with Phase 8 (Wellsite Restoration) of the proposed development.
However, it is considered reasonable that such construction lighting operation would fall into a pre-curfew
period and as such the ILP pre-curfew would be applicable. Therefore, the magnitude of impact aassociated
with construction lighting light spill for Phase 8 (Wellsite Restoration) of the proposed development would be
significantly lower than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and
Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 8 (Wellsite Restoration) construction lighting light spill, the residual effect at all residential receptors
would be ‘Negligible Adverse’.
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) light spill, ‘Very Low’ magnitudes of impact can also be expected
for security lighting light spill associated with Phase 8 (Wellsite Restoration) of the proposed development.
However, such security lighting would only be used as required and would be controlled by means of PIR motion
sensors. Therefore, the magnitude of impact associated with security lighting for Phase 8 (Wellsite Restoration)
of the proposed development would be significantly lower than that associated with Phase 2 (Drilling of Vertical
Borehole) and Phase 3 (Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 8 (Wellsite Restoration) security lighting light spill, the residual effect at all residential receptors
would be ‘Negligible Adverse’.
Glare
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘Very Low’ magnitudes of impact can also be expected for
construction lighting glare associated with Phase 8 (Wellsite Restoration) of the proposed development.
However, it is considered reasonable that such construction lighting operation would fall into a pre-curfew
period, and as such the ILP pre-curfew would be applicable. Therefore, the magnitude of impact associated with
security lighting glare for Phase 8 (Wellsite Restoration) of the proposed development would be significantly
lower than that associated with Phase 2 (Drilling of Vertical Borehole) and Phase 3 (Drilling and Coring of a
Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 8 (Wellsite Restoration) construction lighting glare, the residual effect at all residential receptors
would be ‘Negligible Adverse’.
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In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) glare, ‘Very Low’ magnitudes of impact can also be expected for
security lighting glare associated with Phase 8 (Wellsite Restoration) of the proposed development. However,
such security lighting would only be used as required and would be controlled by means of PIR motion sensors.
Therefore, the magnitude of impact associated with security lighting glare for Phase 8 (Wellsite Restoration) of
the proposed development would be lower than that associated with Phase 2 (Drilling of Vertical Borehole) and
Phase 3 (Drilling and Coring of a Horizontal Borehole).
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 8 (Wellsite Restoration) security lighting glare, the residual effect at all residential receptors would
be ‘Negligible Adverse’.
Sky-glow
In considering the modelled post-mitigation scenario for Phase 2 (Drilling of Vertical Borehole) and Phase 3
(Drilling and Coring of a Horizontal Borehole) sky-glow, ‘Very Low’ magnitudes of impact can also be expected
for construction and security lighting associated with Phase 8 (Wellsite Restoration) of the proposed
development. As there will be significantly less lighting during Phase 8 (Wellsite Restoration) of the proposed
development, the level of sky-glow per-se will be lower.
The residential receptors are of ‘Medium’ sensitivity. In the context of a residual ‘Very Low’ magnitude of impact
from Phase 8 (Wellsite Restoration) construction and security lighting sky-glow, the residual effect at all
residential receptors would be ‘Negligible Adverse’.

Summary
Based on the site visit and light survey, the application site surroundings are considered to be rural in nature
and within a district of low brightness. Therefore, the Institute of Lighting Professionals (ILP) Environmental
Zone ‘E2’ is considered to be the most suitable classification. By selecting the appropriate environmental zone,
the area to be lit should fit in well with the local environment lighting and its wider surroundings.
Table 14.17 provides a tabulated summary of the potential impacts and residual effects following mitigation for
the obtrusive light assessment of the proposed development.
Potential Impact

Mitigation Proposed

Means of Implementation

Adherence to the
mitigation measures
for the control of
obtrusive light in
developing the final
scheme of lighting
for Phase 1 of the
proposed
development

Final scheme of lighting for
all phases of the proposed
development to be secured
by means of an
appropriately worded
planning condition

Residual Effect

All Development Phases
Light spill to
residential
receptors
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Mitigation Proposed

Means of Implementation

Residual Effect

Glare to
residential
receptors

Adherence to the
mitigation measures
for the control of
obtrusive light in
developing the final
scheme of lighting
for Phase 1 of the
proposed
development

Final scheme of lighting for
all phases of the proposed
development to be secured
by means of an
appropriately worded
planning condition

Negligible
Adverse

Sky-glow to
human receptors

Adherence to the
mitigation measures
for the control of
obtrusive light in
developing the final
scheme of lighting
for Phase 1 of the
proposed
development

Final scheme of lighting for
all phases of the proposed
development to be secured
by means of an
appropriately worded
planning condition

Negligible
Adverse

Table 14.17: Summary of Potential Impacts of Proposed Development, Mitigation and Residual Effects
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15.NOISE
EXECUTIVE SUMMARY











This Chapter of the Environmental Statement is concerned with the potential impacts associated
with noise, as a result of the proposed development.
Background noise measurements were recorded during May and June 2018 at the agreed Noise
Sensitive Receptors to establish baseline noise. Background noise measurements have been used to
determine the change in noise level.
Traffic and source noise data for the various equipment to be used during the proposed
development was acquired and used to predict noise impacts.
The assessment methodology is consistent with, British Standard 4142, 5228, 8233, and World
Health Organisation (WHO) Guidelines.
Site construction and remediation noise will be well below the relevant criteria set out in BS 5228
and will not result in a significant impact on nearby noise sensitive receptors.
With respect to the drilling phases, noise modelling for the three representative rigs shows that
noise levels will be below the noise limits contained in the PPG-Minerals for the daytime, evening
and night-time periods for all three representative rigs.
Noise from hydraulic fracture well stimulation operations, will be below the noise limits contained
in the PPG-M. It is concluded that temporary noise from hydraulic fracture well stimulation
operations will not result in a significant noise impact at any of the noise sensitive receptors.
Noise due to initial flow testing and extended well testing will be well within the PPG-M noise
criteria during the daytime, evening and night and will not result in a noticeable change in ambient
noise during the daytime or evening. It is concluded that the temporary noise change will not be
significant.
The residual effects from noise, with the mitigation in place, are considered by the Assessment Team
to be Neutral/Slight with the potential for a temporary Negligible change in the baseline conditions.

Introduction
This Chapter addresses the impacts due to noise and vibration from the proposed development on residential
premises in the vicinity of the application Site. The assessment includes the effects of noise and vibration due
to:









Phase 1: Wellsite Construction;
Phase 2: Drilling and Coring of a Vertical Borehole (Borehole #1);
Phase 3: Drilling of a Horizontal Borehole (Borehole #2);
Phase 4: Hydraulic Fracture Stimulation of the Vertical and Horizontal Boreholes;
Phase 5: Initial Flow Testing;
Phase 6: Extended Well Test (Horizontal Borehole);
Phase 7: Decommissioning and Borehole Abandonment; and
Phase 8: Wellsite Restoration.

At this time, the exact rig type to be used for the drilling phase is unknown (this will depend upon rig availability).
Therefore, the assessment is based on three example rigs which exhibit different noise levels and characteristics
that are considered to provide a range of typical/maximum adverse noise impacts, representative of that which
may arise from any rig that is eventually selected. Although the rigs assessed within this report may not be
available at the time of drilling, they represent a typical range of rig noise characteristics and RPS’ experience in
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undertaking drilling rig noise assessments has been applied to specification of mitigation. It is therefore
anticipated that a similar degree of noise control can be applied to whichever rig is eventually deployed.
There are no anticipated impacts that would arise due to ground borne vibration resulting directly from the
operations. The drills are rotary bored only and therefore impart relatively small amounts of energy into the
ground, for example compared to percussive piling techniques. Data available for continuous flight augers
suggests that ground borne vibration would be imperceptible at distances of around 20 metres from source.
Vibration levels from the drilling operations are not expected to be significantly different in magnitude.
Consequently, at the nearest human/property receptors (typically over 850 metres from the rig) ground borne
vibration would be considerably lower and is highly unlikely to be perceptible. With respect to the hydraulic
fracturing activities, the mitigation for this would include a traffic light system to monitor seismic activities.
Consequently, levels of surface vibration that might cause even cosmetic damage to the most vulnerable
structures are highly unlikely to occur. Vibration has therefore been scoped out of this assessment.
The construction and restoration phases will be a daytime only operation (0700 to 1900 hours Monday to Friday
and 0700 to 1300 hours on Saturdays) and would take approximately 16 weeks to complete in the case of
wellsite construction and 8 weeks for site restoration.
Drilling activity for the exploratory wells, both vertical and horizontal boreholes, would be a 24 hour, seven day
per week process and will last for approximately ten months, including the installation and removal of the drilling
rig.
Whilst hydraulic fracture stimulation of the vertical and horizontal boreholes will require 24 hour working, the
operation of the pump units to perform the actual hydraulic fracture stimulation will only be carried out during
times to be agreed with the MPA and will typically last for a period of up to 4 hours per hydraulic fracture stage.
Initial flow testing of the boreholes is expected to take up to sixty (60) days followed by an extended well test
for a period of up to ninety (90) days. Both testing phases would be a 24 hour, seven day per week process.
The closest residential properties in the vicinity of the wellsite include:







Formby’s Farm – located approximately 950 m south-west of the proposed wellsite boundary;
Tyrer’s Farm – located approximately 900 m south-west of the proposed wellsite boundary;
Sutton’s Farm – located approximately 1 km south-west of the proposed wellsite boundary;
Properties on Lord Sefton Way (B5195) – located approximately 950 m to 1 km south-south-west of the
wellsite boundary;
Properties on Aspinall Crescent – located approximately 940 m to 1 km south of the proposed wellsite
boundary; and
Southern Heys Farm and Properties on Downholland Moss Lane – located approximately 1.3 km west of
the proposed wellsite boundary.

The above distances refer to the distance between the wellsite boundary and the noise sensitive receptor (NSR).
Distances to the access track are shorter for some of the NSRs. The location of the NSRs is shown in Figure 15.3.
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Figure 15.3: Noise Measurement Locations

Planning Policy Context
Noise Policy Statement for England
The Noise Policy Statement for England (NPSE) [i] sets out the long-term overarching vision of Government noise
policy, which is to promote good health and a good quality of life through the management of noise within the
context of Government policy on sustainable development. Whilst the NPSE does not seek to change preexisting policy, the document is intended to aid decision makers by making explicit the implicit underlying
principles and aims regarding noise management and control that are to be found in existing policy documents,
legislation and guidance.
Where existing policy and guidance does not provide adequate guidance then decision makers can go back to
the aims of the policy statement to provide overriding guidance. The “Noise Policy Vision” is to “promote good
health and good quality of life through the effective management of noise within the context of Government
policy on sustainable development”. This long-term vision is supported by the following aims, through effective
management and control of environmental, neighbour and neighbourhood noise within the context of
Government policy on sustainable development:
i. avoid significant adverse impacts of health and quality of life;
ii. mitigate and minimise adverse impacts on health and quality of life; and
iii. where possible, contribute to the improvement of health and quality of life.
The aims of the policy differentiate between noise impacts on health (e.g. sleep disturbance, hypertension,
stress etc.) and noise impacts on quality of life (e.g. amenity, enjoyment of property etc.). The aims also
differentiate between “significant adverse impacts” and “adverse impacts”. The explanatory note to the NPSE
clarifies that a significant adverse impact is deemed to have occurred if the “Significant Observed Adverse Effect
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Level” (SOAEL) is exceeded. An adverse effect, on the other hand, lies between the “Lowest Observed Adverse
Effect Level” (LOAEL) and the SOAEL.
In assessing whether a development should be permitted, there are therefore four questions that should be
answered, with reference to the principles of sustainable development, these questions are, will the
development result in:
a)
b)
c)
d)

a significant adverse impact to health;
a significant adverse impact to quality of life;
an adverse impact to health; or
an adverse impact to quality of life?

If the answer to question a) or b) is yes, then the NPSE provides a clear guidance that the development should
be viewed as being unacceptable (item i. above). If the answer to question c) or d) is yes, then the NPSE provides
a clear steer that the impact should be mitigated and minimised (item ii. above).

National Planning Policy Framework
The NPPF sets out the Government’s planning policies for England and how these are expected to be applied.
The emphasis of the Framework is to allow development to proceed where it can be demonstrated to be
sustainable. In relation to noise, Paragraph 180 of the Framework states:
“Planning policies and decisions should ensure that new development is appropriate for its location taking
into account the likely effects (including cumulative effects) of pollution on health, living conditions and
the natural environment, as well as the potential sensitivity of the site or the wider area to impacts that
could arise from the development. In doing so they should:
a)

mitigate and reduce to a minimum potential adverse impacts resulting from noise from the
development – and avoid noise giving rise to significant adverse impacts on health and the quality
of life;

b)

identify and protect tranquil areas which have remained relatively undisturbed by noise and are
prized for their recreational and amenity value for this reason; and

c)

limit the impact of light pollution from artificial light on local amenity, intrinsically dark landscapes
and nature conservation.”

Point ‘a)’ refers to ‘significant adverse impacts’ which relates to the ‘significant observed adverse effect level’
(SOAEL) in the Noise Policy Statement for England (NPSE), though the term ‘effect’ is used instead of ‘impact’
these are interchangeable in this context.
Paragraph 203 of the NPPF notes inter alia that “It is essential that there is a sufficient supply of minerals to
provide the infrastructure, buildings, energy and goods that the country needs. Since minerals are a finite natural
resource, and can only be worked where they are found, best use needs to be made of them to secure their longterm conservation.” Paragraph 204 goes on to state that “Planning policies should:… g) when developing noise
limits, recognise that some noisy short-term activities, which may otherwise be regarded as unacceptable, are
unavoidable to facilitate minerals extraction…”
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The NPPF therefore explicitly recognises that it may be necessary to allow noise levels due to minerals extraction
to give rise to higher short-term impacts than would otherwise be acceptable for other types of industry.

Planning Practice Guidance on Minerals (PPG-Minerals)
The PPG-Minerals provides guidance to local planning authorities to ensure effective implementation of the
planning policy set out in the NPPF. The PPG-M adopted the criteria from the Technical Guidance which initially
accompanied the NPPF (and was withdrawn on 7th March 2014) and this adopted the criteria previously set out
in the replaced Minerals Policy Statement 2, Annex 2 and the earlier Minerals Planning Guidance 11.
The PPG-Minerals suggests that minerals planning authorities should ensure that unavoidable noise emissions
are controlled, mitigated or removed at source and appropriate noise limits established for extraction in
proximity to noise sensitive properties.
The PPG-Minerals also suggests that development proposals should include a noise emissions assessment, to
include identification of all sources of noise and, for each source, consider the proposed operating locations,
procedures, schedules and duration of work for the life of the operation. The proposals for the control or
mitigation of noise emissions should consider:






the main characteristics of the production process and its environs, including the location of noisesensitive properties;
proposals to minimise, mitigate or remove noise emissions at source;
assessing the existing noise climate around the site of the proposed operations, including background
noise levels at nearby noise-sensitive properties;
estimating the likely future noise from the development and its impact on the neighbourhood of the
proposed operations;
monitoring noise emissions to ensure compliance with appropriate environmental standards.

The PPG-Minerals sets out noise level criteria to be achieved by mineral extraction operations:
“Mineral planning authorities should aim to establish a noise limit, through a planning condition, at the
noise-sensitive property that does not exceed the background noise level (LA90,1h) by more than 10 dBA
during normal working hours (0700 – 1900). Where it will be difficult not to exceed the background level
by more than 10 dBA [sic] without imposing unreasonable burdens on the mineral operator, the limit set
should be as near that level as practicable. In any event, the total noise from the operations should not
exceed 55 dB LAeq,1h (free field). For operations during the evening (1900-2200) the noise limits should
not exceed the background noise level (LA90,1h) by more than 10 dBA [sic] and should not exceed
55 dBA LAeq,1h (free field ). For any operations during the period 22.00 – 07.00 noise limits should be set
to reduce to a minimum any adverse impacts, without imposing unreasonable burdens on the mineral
operator. In any event the noise limit should not exceed 42 dBA L Aeq,1h (free field) at a noise sensitive
property.
Where the site noise has a significant tonal element, it may be appropriate to set specific limits to control
this aspect. Peak or impulsive noise, which may include some reversing bleepers, may also require
separate limits that are independent of background noise (e.g. Lmax in specific octave or third-octave
frequency bands – and that should not be allowed to occur regularly at night.)
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Care should be taken, however, to avoid any of these suggested values being implemented as fixed
thresholds as specific circumstances may justify some small variation being allowed.”

All mineral operations will have some particularly noisy short-term activities that cannot meet the limits set for
normal operations. Examples include soil-stripping, the construction and removal of baffle mounds, soil storage
mounds and spoil heaps, construction of new permanent landforms and aspects of site road construction and
maintenance. However, these activities can bring longer-term environmental benefits. In relation to this, the
PPG-Minerals states:
“Increased temporary daytime noise limits of up to 70 dBA LAeq,1h (free field) for periods of up to eight weeks in
a year at specified noise-sensitive properties should be considered to facilitate essential site preparation and
restoration work and construction of baffle mounds where it is clear that this will bring longer-term
environmental benefits to the site or its environs.
Where work is likely to take longer than eight weeks, a lower limit over a longer period should be considered.
In some wholly exceptional cases, where there is no viable alternative, a higher limit for a very limited period
may be appropriate in order to attain the environmental benefits. Within this framework, the 70 dBA LAeq,1h
(free field) limit referred to above should be regarded as the normal maximum.”
The noise limits in the guidance for minerals extraction sites is higher than would normally be tolerated for
permanent industrial development of the same scale for two reasons, namely:



the options for the location of minerals extraction sites is limited by the location of the natural resource;
and
minerals extraction activities are usually limited in duration due to the resources eventually running out.

Both of the above factors also apply to this development.

Local Policy
Joint Lancashire Minerals and Waste Local Plan – Site Allocation and Development Management Policies
Part 1
Policy DM2 Development Management sets out that minerals operations will be supported where it can be
demonstrated that impacts can be eliminated or reduced to acceptable levels. The written justification
associated with this policy sets out the potential for mitigation to reduce the effects of noise.
Review of the Joint Lancashire Minerals and Waste Local Plan Publication Consultation Version (Regulation
19), Autumn 2018
LCC is reviewing the adopted Minerals and Waste Local Plan. A draft revised local plan was consulted on 2018,
representations made are currently being considered.
The written justification associated with policy MW1 sets out under the Noise and Vibration heading how
developers should carry out detailed investigations and submit appropriate levels of mitigation.
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Onshore Oil and Gas Exploration, Production and Distribution Draft Supplementary Planning Document for
Consultation
This draft document was published in 2014, to date there has been no adoption of the document by the
Lancashire County Council.
With regards to noise the document sets out in paragraph 6.5 that Developers should carry out detailed
investigations and submit appropriate levels of mitigation including details of noise output, noise attenuated
equipment and other mitigation.
West Lancashire Local Plan 2012 - 2027
Policy GN3 sets out the criteria for sustainable development; this includes minimising the risk from pollution.
West Lancashire Local Plan Review Preferred Options August 2018
WLBC is currently reviewing its local plan. A preferred options document was published in August 2018 and
consultation on this ended in December 2018. Whilst adopted policy carries greatest weight in planning terms,
the emerging policy has been given relevant consideration within regards to Noise. Policy SD5 relates to
managing contamination and pollution. The policy sets out that when considering new development, the
amenity of surrounding residents must be adequately protected through mitigation.

Consultations
Consultation has been undertaken with LCC and a Scoping Request was submitted to Lancashire County Council
on 4th January 2018. A Scoping Opinion was subsequently issued by the Council on 27th March 2018. The
feedback from this consultation is summarised in Table 15.1.

Consultee
Lancashire
County
Council
Scoping
Opinion

Comments
The ES should include an assessment of noise impacts. The
noise assessment should be based upon background noise
levels undertaken at positions that are representative of the
nearest noise sensitive properties to the proposed site.
Given that drilling activities are proposed to be undertaken
on a 24hr 7 day per week basis, the background noise survey
should be undertaken over all periods over which drilling
activities would be undertaken.
The ES should also contain a prediction of the noise levels
that would be generated by the activities on the site. Given
the distinct phases of the development, information should
be provided on the noise levels that would be generated for
each phase of the development. The noise information
should cover both absolute noise levels and also any
development noise that would have particular tonal or
impulsive characteristics.
The predicted noise levels and measured background noise
levels should be incorporated into a noise model to predict
operational noise levels at the nearest sensitive receptors to
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Comments

Paragraph Reference as
to where addressed
within the Environmental
Statement

establish whether these would meet noise levels specified in
National Planning Practice Guidance for Minerals.
The noise chapter of the ES should include details of the
mitigation measures that will be required to reduce noise
levels to acceptable levels.
Table 15.1: Summary of Consultations

Section 15.8 of this
Environmental Statement

Consultee

Prior to undertaking the study, a conference call was held with Jill Antrobus of WLBC and Jonathan Haine of LCC
to discuss and agree the baseline survey and assessment methodology. It was agreed that:






Due to restrictions over land access, two unattended noise monitors would be used to log noise levels
over a period of 1 to 2 weeks at locations near Formby’s Farm and Aspinall Crescent;
If possible, it would be best to obtain noise measurements over a range of wind directions;
Supplementary measurements would be taken using short term attended monitoring during the
daytime and night at locations representative of Tyrer’s Farm, Southern Heys Farm and Downholland
Moss Lane; and
In terms of assessment, it was agreed that the PPG- minerals would be the most suitable standard.

Assessment Methodology
Review of Relevant Standards and Guidance
British Standard 4142
British Standard 4142:2014 [ii] describes a method for rating and assessing sound of an industrial and/or
commercial nature. The standard is applicable to the determination of the rating level of industrial or
commercial sound as well as the ambient, background and residual noise levels for the purposes of investigating
complaints, assessing sound from proposed new, modified or additional sources or assessing sound at proposed
new dwellings. The determination of whether a noise amounts to a nuisance is beyond the scope of the
standard, as is rating and assessment of indoor noise levels.
The standard compares the “rating level” of the noise (i.e. the specific noise level from the site under
investigation adjusted using penalties for acoustic character such as tonality or impulsiveness) with the preexisting background noise level.
The standard specifies that:





typically, the greater the difference between rating level and background noise, the greater the
magnitude of impact;
a difference of around +10 dB or more is likely to be an indication of a significant adverse impact,
depending on the context;
a difference of around +5 dB is likely to be an indication of an adverse impact, depending on the context;
and
the lower the rating level is relative to the measured background sound level, the less likely it is that the
specific sound source will have an adverse impact or a significant adverse impact. Where the rating level
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does not exceed the background sound level, this is an indication of the specific sound source having a
low impact, depending on the context.
The standard notes that where background sound levels and rating levels are both “low”, absolute noise levels
might be as, or more, relevant than the margin by which the rating level exceeds the background, especially at
night.
With regards to the rating correction, paragraph 9.2 of BS 4142:2014 states:
“Consider the subjective prominence of the character of the specific sound at the noise-sensitive locations
and the extent to which such acoustically distinguishing characteristics will attract attention.”

The commentary to paragraph 9.2 of BS 4142:2014 suggests the following subjective methods for the
determination of the rating penalty for tonal, impulsive and/or intermittent specific sounds:
“Tonality - For sound ranging from not tonal to prominently tonal the Joint Nordic Method gives a correction
of between 0 dB and +6 dB for tonality. Subjectively, this can be converted to a rating penalty of 2 dB for
a tone which is just perceptible at the noise receptor, 4 dB where it is clearly perceptible, and 6 dB where
it is highly perceptible.
Impulsivity – A correction of up to +9 dB can be applied for sound that is highly impulsive, considering
both the rapidity of the change in sound level and the overall change in sound level. Subjectively, this
can be converted to a penalty of 3 dB for impulsivity which is just perceptible at the noise receptor, 6 dB
where it is clearly perceptible, and 9 dB where it is highly perceptible.
Other sound characteristics - Where the specific sound features characteristics that are neither tonal nor
impulsive, though otherwise are readily distinctive against the residual acoustic environment, a penalty of
3 dB can be applied.
Intermittency - When the specific sound has identifiable on/off conditions, the specific sound level ought
to be representative of the time period of length equal to the reference time interval which contains the
greatest total amount of on time. … If the intermittency is readily distinctive against the residual acoustic
environment, a penalty of 3 dB can be applied.”

Paragraph 1.3 of BS 4142 states that “the standard is not intended to be applied to the rating and assessment
of sound from other sources falling within the scopes of other standards or guidance”. In this respect, BS 4142
is not applicable to noise from mineral operations, including oil and gas exploration and appraisal, because these
activities fall within the scope of other guidance; specifically, the PPG-M. Consequently, noise from the
proposed development fall outside the scope of BS 4142.
British Standard 5228
British Standard 5228: 2009+A1:2014 “Code of practice for noise and vibration control on construction and open
sites” [iii] is the most relevant standard relating to construction noise. The standard is split into two parts: Part
1 dealing with noise and Part 2 dealing with vibration.
The standard notes that for some large infrastructure projects that require an EIA, construction noise is
sometimes assessed by comparing the predicted construction noise (plus pre-construction ambient noise) with
the pre-construction ambient noise. However, it notes that a greater difference might be tolerated than for a
permanent industrial source.
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For dwellings, times of site activity outside of normal working hours will need special consideration. It suggests
that evening noise limits might have to be as much as 10 dBA below the daytime limit and that very strict noise
control targets might need to be applied for night-time working.
Annex E (informative) of the standard provides examples of criteria that can be used for the assessment of the
significance of effects due to construction noise. It notes three (3) main reasons for undertaking such an
assessment:




For Environmental Impact Assessments;
Assessments for developments that do not require EIA; and
Control of Pollution Act Section 61 applications.

Annex E describes two (2) main approaches for assessing the significance of effects, as follows:



Significance based upon fixed (absolute) limits and eligibility for noise insulation and temporary rehousing. This is primarily based on guidance given in Advisory Leaflet 72 and is described below; and
Significance based upon noise change. The standard notes that this assessment method reflects more
conventional EIA methodologies for noise.

With respect to noise change, the standard gives two (2) examples of assessment techniques; the first being the
“ABC” method and the latter being the 5 dB change method. The ABC method has been used in this assessment.
The ABC method criteria are based on a comparison of the predicted LAeq level due to construction works with
the pre-existing LAeq before the construction works, rounded to the nearest 5 dB. If the rounded pre-existing
LAeq level is less than the values listed in Category A, then the noise levels listed in the Category A column should
be used as the threshold level for significance of construction noise. If the pre-existing LAeq level is equal to the
values listed in Category A, then the noise levels listed in the Category B column should be used as the threshold
level for significance. Finally, if the pre-existing LAeq level is greater than the values listed in Category A, then the
noise levels listed in the Category C column should be used.
Assessment Category

Threshold Value (dB) LAeq,T
Category A a)
Category B b) Categor
y C c)

Night-time (23:00 – 07:00)

45

50

55

Evenings and Weekends d)

55

60

65

Daytime (07:00 – 19:00) and Saturdays (07:00 – 13:00)

65

70

75

Note 1: A potentially significant effect is indicated if the L Aeq,T noise level arising from the site exceeds the threshold
level for the category appropriate to the ambient noise level.
Note 2: If the ambient noise level exceeds the Category C threshold values given in the table (i.e. the ambient noise
level is higher than the above values) then a potentially significant effect is indicated if the total L Aeq,T noise level for the
period increases by more than 3 dB due to site noise.
Note 3: Applies to residential receptors only.
Category A: Threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are less than these
values.
Category B: Threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are the same as
Category A values.
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Category C: Threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are higher than
Category A values.
19:00 – 23:00 weekdays, 13:00 – 23:00 Saturdays, 07:00 – 23:00 Sundays.

Table 15.2: Construction noise threshold of potentially significant effect at dwellings
The 5 dB change method is based upon a significant effect being deemed to occur where noise from construction
activities exceeds pre-construction ambient levels by 5 dBA or more, subject to lower cut-off values of 65, 55
and 45 dB LAeq,period for the daytime, evening and night-time periods respectively.
Annex E also includes guidance on setting noise limits for construction activities which will involve long-term
earth moving activities (as is the case for the borrow pit and some construction aspects of the Project). It states
that this type of activity is more akin to surface mineral extraction sites and suggests that a limit of 55 dB LAeq,1h
is adopted for these types of activities but only where the works are likely to occur for a period in excess of six
(6) months.
The standard also includes criteria for assessing the requirement for provision of sound insulation or temporary
re-housing where, in spite of the mitigation measures applied and any Section 61 consents under the Control of
Pollution Act, noise levels at some properties exceed particular trigger levels.
According to the scope of the standard, it is intended to give “recommendations for basic methods of noise
control relating to construction sites, including sites where demolition, remediation, ground treatment or
related civil engineering works are being carried out, and open sites, where work activities/operations generate
significant noise levels”. The proposed activities at the wellsite (e.g. use of a drilling rig and flaring) do not fall
within the definition of an “open site” provided for in paragraph 3.11 of the standard, but the standard is
applicable to construction of the wellsite and access track.
British Standard 8233
British Standard 8233:2014 [iv] has been used for many years for general guidance on acceptable noise levels in
and around buildings. The latest revision to the standard, BS 8233:2014, provides guidance on design criteria
for internal ambient noise levels in new (or refurbished) buildings. The scope of the standard states that it does
it should not be used to assess the effects of changes in the external noise level to occupants of an existing
building.
In relation to external noise levels, the second paragraph of 7.7.3.2 states that:
"For traditional external areas that are used for amenity space, such as gardens and patios, it is desirable
that the external noise level does not exceed 50 dB L Aeq,T with an upper guideline value of 55 dB LAeq,T
which would be acceptable in noisier environments..."

World Health Organisation (WHO) Guidelines
In 2009, a report was published presenting the conclusions of a World Health Organisation (WHO) working group
responsible for preparing guidelines for exposure to noise during sleep entitled “Night Noise Guidelines for
Europe” [v]. The document can be seen as an extension to the original 1999 WHO Guidelines for Community
Noise. Various effects are described including biological effects, sleep quality, and well-being. The document
gives threshold levels for observed effects expressed as Lmax, inside and Lnight, outside. The Lnight is a yearlong average night-time noise level, not taking into account the façade effect of a building. In an exposed
population, a noise exposure of 40 dB Lnight, outside is stated as equivalent to the “lowest observed adverse effect
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level” for night noise. Above this level adverse health effects observed are self-reported sleep disturbance,
environmental insomnia and increased use of somnifacient drugs and sedatives. Above 55 dB Lnight, outside
cardiovascular effects become the major public health concern. Threshold levels for waking in the night, and/or
too early in the morning are given as 42 dB LAmax, inside. Lower thresholds are given that may change sleep
structure.
It is relevant to note that, taking into account the typical night to night variation in noise levels that will often
occur due to meteorological effects and the effects of a façade, the night noise guidelines are similar to those
previously given in the 1999 WHO report [vi] (an external façade noise level of 45 dB LAeq), although defined in
a different way.
The major concern in Europe is with respect to noise from transportation systems, and most of the studies on
which these guidelines are based relate to this type of noise source. There can be no certainty that the same
effects will be observed from noise of an industrial nature but in the absence of any more detailed information
some weight should be attached to the WHO guidance when assessing industrial noise as well.

Noise Modelling
The noise emissions from the wellsite have been modelled using the CadnaA environmental noise prediction
software. This model calculates the contribution from each noise source input as a specified source type (e.g.
point, line, area) octave band sound power levels at selected locations. It predicts noise levels under light downwind conditions based on hemispherical propagation, atmospheric absorption, ground effects, screening and
directivity based on the procedure detailed in ISO 9613.
The ground between the site and the receiver locations has been assumed to be soft although the site itself has
been modelled as hard ground. Terrain contour data has also been entered in the model based on OS land
contours, although the land is fairly flat. Buildings have been included and these provide some degree of
screening as well as reflecting surfaces.
The model has been run using a receiver height of 4m in order to investigate the noise impact from night-time
operations, i.e. at first floor bedroom window level.
The same noise modelling techniques have been used by RPS on several rigs in the UK and worldwide and there
is a high degree of confidence in the model.
Source sound levels and assumptions used in the assessment are described in the noise assessment report
provided at Appendix G.

Limitations
The assessment of effects of noise as a result of the proposed development is based on the development
description provided in Section 4 of this Environmental Statement.

Baseline Conditions
Noise Monitoring Dates and Locations
Noise monitoring was undertaken at a number of locations in order to characterise the baseline environment.
The noise monitoring locations and methodology were agreed with the MPA prior to undertaking the survey.
The survey comprised a combination of long-term unattended measurements at locations where agreement

Document No: AER-PA-AM-ES-01 Revision: 0

Page 268 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Aurora
Energy
Resources

could be obtained from the landowner to set up equipment, supplemented by short term attended surveys on
public land in order to determine representative noise levels at other locations.
These measurement locations are shown in Figure 15.2 and described in Table 15.3.
Location No
LT1

Survey type
Long-term / unattended

Description
East of Formby’s Farm

LT2

Long-term / unattended

East of Aspinall Crescent

LT1a

Long-term / unattended

East of Formby’s Farm (note – taken during hours of attended
surveying)

LT2a

Long-term / unattended

East of Aspinall Crescent (note – taken during hours of attended
surveying)

ST1

Short-term / Attended

Formby’s Farm

ST2/2a

Short-term / Attended

Tyrer’s Farm (note – survey location moved to 2a due to noise
from farm considered not to be representative of wider area)

ST3

Short-term / Attended

North of Aspinall Crescent

ST4

Short-term / Attended

Southern Heys Farm and Properties on Downholland Moss Lane

ST5

Short-term / Attended

Old Moss Lane

Table 15.3: Noise measurement locations

Figure 15.2: Noise measurement locations
Unattended long-term noise monitoring was undertaken from 17th May to 25th May 2018, and from 4th June to
6th June 2018. The noise surveys were undertaken using Rion type NL-52 sound level meters. The meters were
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programmed to measure various parameters including the LAeq, LAFmax and LA90 values, logging at contiguous
15 minute intervals throughout the monitoring period. Microphone positions were 1.5m above the ground and
at least 3.5m from any vertical reflecting surface. The equipment calibration level was checked prior to, and
after, the monitoring periods – no significant changes (±0.2 dB) were noted.
Attended measurements were also conducted over a period during the daytime and at night at locations
representative of the nearest noise sensitive premises on 4th and 5th June 2018. Overall A-weighted and octave
band sound pressure levels were recorded and a note was made by the surveyor of the sources of noise
contributing to the baseline noise environment for each measurement (including any events contributing to the
recorded levels). In addition, measurements and observations were made of meteorological conditions
including wind speed and direction, cloud cover (in octants), relative humidity and temperature.
The measurements conformed to the requirements of BS 7445:2003 [vii].
Weather conditions were monitored throughout the survey period using a metrological data logger. Winds
varied in direction throughout the monitoring period. Wind speeds were generally low (less than 5 m/s). Periods
of rain were noted during the nights of 21st May, and 25th May. Analysis of the results has determined that the
wind speed or rainfall did not significantly affect the baseline noise levels used in the assessment, therefore, no
data have been excluded due to meteorological conditions.

Summary of Baseline Noise Levels Used in the Assessment
BS 4142:2014 requires that the background sound levels adopted for the assessment be representative for the
period being assessed. However, the Standard states that there is no ‘single’ background sound level that can
be derived from such measurements. It is particularly difficult to determine what is ‘representative’ of the nighttime period because it can be subject to a wide variation in background sound level between the shoulder night
periods. The accompanying note to paragraph 8.1.4 states that “a representative level ought to account for the
range of background sounds levels and ought not automatically to be assumed to be either the minimum or
modal value”.
The 25th percentile value from the unattended monitoring was used as a starting point in order to characterise
the baseline noise environment. This value is not the lowest sound level encountered but is lower than obtained
using the average. It therefore represents somewhere in the range of lower sound levels that are likely to be
encountered and therefore represents a precautionary assessment. Use of the 25th percentile also ensures that
any periods during which higher wind speeds could have affected the measured baseline noise levels do not
unduly affect the analysis.
Baseline noise levels at other locations have been derived based on the typical difference in ambient and
background noise between the short-term and supplementary long-term locations. The baseline noise levels
used in the assessment for the nearest residential receptors are summarised in Table 15.4.
Noise levels at Formby’s Farm are significantly lower than those at the other receptors. This is mainly due to the
farm’s positioning at the end of a private track, with the only vehicle movements being tractors for the
surrounding fields. As the survey locations were located close to the main road, all receptors, other than
Formby’s Farm, have had values adjusted to reflect levels representative of the back gardens of the properties,
away from the road.
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Formby’s
Farm

Tyrer’s
Farm

Sutton’s
Farm

Lord Sefton
Way

Aspinall
Crescent

Baseline ambient noise level, dB LAeq

43

61

61

61

61

Southern
Heys
Farm
53

Background noise level, dB LA90

35

42

42

40

40

43

Baseline ambient noise level, dB LAeq

38

56

56

56

56

53

Background noise level, dB LA90

32

35

35

32

32

42

Night-

Baseline ambient noise level, dB LAeq

31

35

35

35

42

36

time

Background noise level, dB LA90

26

25

25

25

25

28

Daytime

Evening

Parameter

Table 15.4: Baseline noise levels used in assessment

Impact Assessment
Likely Significant Effects
Traffic Noise Assessment
Changes in traffic noise levels along Lord Sefton Way have been calculated using the methodology described in
Calculation of Road Traffic Noise (CRTN). The traffic noise assessment is presented in Table 15.5, including a
comparison against the Design Manual for Roads and Bridges (DMRB) classification of magnitude of noise
impacts in the short term. The resulting changes in road traffic noise levels indicates that, for receptors along
Lord Sefton Way, the resulting noise impacts are likely to be imperceptible and are considered to be negligible
and temporary in nature.
Phase

Duration

Noise change,

Assessment

dB
Access Track and Wellsite Construction

16 weeks

0.2

Negligible / temporary

Drilling and Coring of a vertical borehole

5 months

0.1

Negligible / temporary

Drilling and Coring of a horizontal borehole

5 Months

0.1

Hydraulic Fracture Stimulation of the vertical and horizontal

9 Weeks

0.5

Negligible / temporary

Initial Flow Testing of the vertical and horizontal boreholes

9 Weeks

0.5

No change

Extended Well Testing of horizontal boreholes

12 Weeks

0.1

No change

Decommissioning and Well Abandonment

4 weeks

0.1

No change

Wellsite Restoration

8 weeks

0.4

Negligible / temporary

boreholes

Table 15.5: Traffic noise assessment - Lord Sefton Way
Site traffic on the access road has been assessed, where relevant, as part of the on-site noise level predictions
for each phase.
Construction and Restoration Noise Assessment
The results of the construction noise assessment are summarised in Table 15.6. The table includes the baseline
ambient noise level for each location, the BS 5228 ABC method significance criteria, the specific noise due to
construction and an assessment of whether the BS 5228 criteria are exceeded. Construction hours will be
Monday to Friday 07:00 hrs to 19:00 hrs and Saturday 07:00 hrs to 13:00 hrs. No works will take place on
Sundays and Bank Holidays or at night. In order to produce a worst-case precautionary assessment, the lower
BS 4142 criteria has been used even where baseline noise levels would otherwise place it within a higher band.
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Baseline ambient
sound level, dB LAeq

BS 5228 criteria

Day

Evening

Day

Formby’s Farm

43

38

Tyrer's Farm

61

Aspinall Crescent

Specific sound level, dBA

Assessment

Access track
construction
39

Site
construction
37

Day

65

Evening /
weekends
55

OK

Evening /
Weekends
OK

56

65

55*

50

50

OK

OK

61

56

65

55*

43

43

OK

OK

Southern Heys Farm

53

53

65

55

36

38

OK

OK

Lord Sefton Way

61

56

65

55*

49

44

OK

OK

Sutton's Farm

61

56

65

55*

51

47

OK

OK

* The lower BS 5228 criterion of 55 dB LAeq has been used in order to represent a worst-case assessment

Table 15.6: Construction noise assessment
It should be noted that the construction noise predictions are based on all plant items working for 100% of the
time throughout the entire construction phase. In reality, this is an unrealistic scenario. Nevertheless, the
assessment shows that even if all plant was to operate at one time, noise due to construction will be well below
the BS 5228 criteria for significance. It should also be noted that construction and restoration will be temporary
operations, lasting for a total of 16 weeks. Consequently, it can be concluded that construction and remediation
noise will not result in a significant impact.
Drilling Noise Assessment
The PPG-M requires that “for any operations during the period 22.00 – 07.00 noise limits should be set to reduce
to a minimum any adverse impacts, without imposing unreasonable burdens on the mineral operator. In any
event the noise limit should not exceed 42 dBA LAeq,1h (free field) at a noise sensitive property.” The approach
taken for this assessment has been to utilise best available techniques to reduce noise from the drilling rigs to
as low as practicable without placing overly restrictive burdens on the operator. Consequently, the mitigation
measures developed as part of this assessment take into account various factors including practicability, safety
and technical constraints.
The drilling noise assessment is shown in Table 15.7 in comparison to the PPG-M noise limits.
Location

Background sound
level, dB LA90
Day
Eve
Night

PPG-M limit, dBA

Specific sound level, dBA

Assessment

Day

Eve

Night

B92

HH-220

VDD-370

Day

Eve

Night

Formby’s Farm

35

32

26

45

42

42

28

33

29

OK

OK

OK

Tyrer's Farm

42

35

25

52

45

42

33

35

33

OK

OK

OK

Aspinall Crescent

40

32

25

50

42

42

33

35

34

OK

OK

OK

Southern Heys Farm

43

42

28

53

52

42

29

33

28

OK

OK

OK

Lord Sefton Way

40

32

25

50

42

42

33

35

32

OK

OK

OK

Sutton's Farm

42

35

25

52

45

42

32

38

33

OK

OK

OK

Table 15.7: PPG-M noise assessment for drilling
Noise modelling for the three example rigs shows that noise levels will be below the 42 dB LAeq (free-field) noise
limit from the PPG-M for all three rigs considered. Noise levels are also below the PPG-M noise limits for the
daytime and evening periods for all three example rigs.
Table 15.8 shows the baseline ambient noise levels and predicted drilling noise levels for the rigs. With standard
mitigation measures in place, it is expected that noise levels will be below the WHO guideline limit for the onset
of sleep disturbance at all of the residential receptors. The assessment is based upon the maximum noise level
produced by any of the three example rigs at any receptor and therefore represents a worst-case scenario.
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Phase 2 and Phase 3 drilling activities will last for five (5) months each. Consequently, the noise impacts
presented in the table will be a temporary impact lasting for no longer than ten (10) months in total.
Location

Ambient sound level,
dB LAeq

Specific sound level, dBA

Maximum new ambient
sound level, dBA

Maximum change in
ambient noise, dB

Day

Eve

Night

B92

HH-220

VDD-370

Day

Eve

Night

Day

Eve

Night

Formby’s Farm

43

38

31

28

33

29

43

39

35

0

+1

+4

Tyrer's Farm

61

56

35

33

35

33

61

56

38

0

0

+3

Aspinall Crescent

61

56

35

33

35

34

61

56

38

0

0

+3

Southern Heys Farm

53

53

36

29

33

28

53

53

38

0

0

+2

Lord Sefton Way

61

56

35

33

35

32

61

56

38

0

0

+3

Sutton's Farm

61

56

35

32

38

33

61

56

40

0

0

+5

Table 15.8: Temporary ambient noise level change assessment – drilling
It is noted that there is potential for a temporary change in ambient noise levels whilst drilling is taking place.
Consequently, it is likely that noise from drilling will be audible at the nearest residential premises during the
night-time. However, it is not considered feasible to conduct drilling operations in such a quiet area without
introducing a temporary change in ambient noise. In this respect, it is important to note that the drilling rigs
will be fitted with high-specification mitigation measures in order to reduce noise levels to as low as reasonably
practicable. It is therefore concluded that whilst the proposed drilling activities will be audible at the closest
noise sensitive receptors, this will not result in a significant impact.
Hydraulic Fracture Stimulation Noise Assessment
The results of the assessment for hydraulic fracturing stimulation activities are presented in Table 15.9. It is
anticipated that well stimulation will occur for a maximum of 60 days and hydraulic fracturing will occur during
the daytime only.
Location

Background sound level,
dB LA90

PPG-M limit, dBA

Specific sound level, dBA

Assessment

Formby’s Farm

35

45

42

OK

Tyrer's Farm

42

52

48

OK

Aspinall Crescent

40

50

47

OK

Southern Heys Farm

43

53

43

OK

Lord Sefton Way

40

50

45

OK

Sutton's Farm

42

52

47

OK

Table 15.9: PPG-Minerals noise assessment for hydraulic fracture well stimulation (daytime only)
Location

Ambient sound level,
dB LAeq

Specific sound level, dBA

New ambient sound
level, dBA

Change, dB

Formby’s Farm

43

42

45

+2

Tyrer's Farm

61

48

61

0

Aspinall Crescent

61

47

61

0

Southern Heys Farm

53

43

53

0

Lord Sefton Way

61

45

61

0

Sutton's Farm

61

47

61

0

Table 15.10: Temporary ambient noise level change assessment – hydraulic fracture well stimulation
The results show that noise from hydraulic fracture well stimulation operations will be within the PPG-M noise
limits. Furthermore, the operations will not result in a change in ambient noise levels except at Formby’s farm,
where noise from hydraulic fracturing will be just perceptible. It is therefore concluded that noise from hydraulic

Document No: AER-PA-AM-ES-01 Revision: 0

Page 273 of 411

Altcar Moss Wellsite
Planning Application

Aurora
Energy
Resources

Environmental Statement

fracture well stimulation operations will not result in a significant noise impact at any of the noise sensitive
receptors.
There is also potential that a workover rig will be utilised during this phase. Noise levels produced by the
workover rig are likely to be similar in character but lower in level than those produced during the main drilling
phases, which have already been shown to be lower than the PPG-M noise limits. This is because well workover
operations will not require use of the rotating capability of the rig.
Initial Flow Testing and Extended Well Test Noise Assessment
Table 15.11 presents an assessment of noise due to flow testing in accordance with the PPG-M. From the table
it can be seen that noise levels during flow testing will be well within the PPG-M noise criteria during the daytime,
evening and night.
Location

Background sound level,
dB LA90

PPG-M limit, dBA

Day

Eve

Night

Day

Eve

Night

Formby’s Farm

35

32

26

45

42

42

Tyrer's Farm

42

35

25

55

55

42

Aspinall Crescent

40

32

25

50

42

Southern Heys Farm

43

42

28

55

Lord Sefton Way

40

32

25

Sutton's Farm

42

35

25

Specific sound
level, dBA

Assessment
Day

Eve

Night

29

OK

OK

OK

30

OK

OK

OK

42

35

OK

OK

OK

55

42

31

OK

OK

OK

55

55

42

35

OK

OK

OK

55

55

42

35

OK

OK

OK

Table 15.11: PPG-M noise assessment for initial flow testing and extended well test
An assessment of the temporary change in ambient noise levels during initial flow testing and the extended
well test is shown in Table 15.12.
Location

Ambient sound level,
dB LAeq
Day

Eve

Night

Formby’s Farm

43

38

31

Tyrer's Farm

61

56

35

Aspinall Crescent

61

56

Southern Heys Farm

53

Lord Sefton Way
Sutton's Farm

Table 15.12:

Specific sound
level, dBA

New ambient sound level,
dBA

Change, dB

Day

Eve

Night

Day

Eve

Night

29

43

39

33

0

+1

+2

30

61

56

36

0

0

+1

35

35

61

56

38

0

0

+3

53

36

31

53

53

37

0

0

+1

61

56

35

35

61

56

38

0

0

+3

61

56

35

35

61

56

38

0

0

+3

Temporary ambient noise level change assessment – initial flow testing and extended well
test

The assessment shows that sound due to initial flow testing and extended well testing (i.e. flaring) will not result
in a noticeable change in ambient noise during the daytime or evening. At night, it is likely that the change in
ambient noise would be perceptible, but ambient noise levels will still be lower than the WHO criteria for onset
of sleep disturbance of 42 dB LAeq (free-field). It is therefore concluded that noise from initial flow testing and
extended well testing will not result in a significant impact at any of the noise sensitive receptors.
Discussion and Summary of Potential Impacts
As discussed previously, there are four (4) key questions which need to be answered to determine whether the
Government’s noise policy aims have been met for a new development, these are.:
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is there a significant adverse impact to health;
is there a significant adverse impact to quality of life;
is there an adverse impact to health; or
is there an adverse impact to quality of life?

If the answer to question a) or b) is yes, then the NPSE provides a clear steer that the development should be
viewed as being unacceptable. If the answer to question c) or d) is yes, then the NPSE provides a clear steer that
the impact should be mitigated and minimised. It follows that if the answer to all four questions is “no” then
the development should normally be viewed as acceptable on noise grounds.
With respect to the impacts of noise on health, it is the effect on sleep that is likely to be the primary concern.
The absolute noise level assessment shows that noise from the proposed development can be mitigated in all
phases so that it falls below the WHO guideline levels for onset of sleep disturbance effects and the PPG-M
absolute noise limit of 45 dBA. It can therefore be concluded that there will be no adverse impact on health.
Although some residents living in close proximity to the application site could experience higher night-time noise
levels compared to what they are used to during the drilling and well testing phases, it is the daytime and evening
periods that are of greatest concern with respect to the impact on quality of life (amenity, enjoyment of property
etc.). This is because residents will tend to be indoors or asleep during the night, whereas during the day and
evening they are more likely to be using outdoor spaces for amenity purposes.
It has been established that the proposed development will result in, at most, a 2 dB increase in ambient noise
during the daytime (at Formby’s Farm during well stimulation). Although this change in noise level is likely to
be just perceptible at times, absolute noise levels will be significantly less than the noise limit criteria set out in
the PPG-M. Thus, taking into account the relatively low absolute level of noise due to the proposed activities, it
is unlikely that this would seriously affect the quality of life of even those living in close proximity to the site,
especially when the short-term nature of the impact is taken into consideration. It can therefore be concluded
that the proposed development will not result in a significant adverse impact on the quality of life.
It is an important consideration that any noise impact from the proposed development will be temporary in
nature. Furthermore, the impacts due to noise, modelled as part of this assessment, have been based on worst
case assumptions, such as the receiver location always being down-wind from the site and the site equipment
operating at its maximum capacity throughout the programme. In reality, this will not be the case and there will
be significant periods within the development programme when noise levels will be less than predicted and
assessed in this report.

Cumulative Effects
The assessment of potential significant effects has been undertaken on the basis that the phases will occur
sequentially. Consequently, it is not anticipated that there will be any in-project cumulative effects. There are
no other (known) noise generating schemes planned in the vicinity of the application site. Consequently, the
potential for cumulative effects with other projects is considered unlikely to occur.

Interactive Effects
Interactive effects are effects that result in changes to one environmental consideration (topic) giving rise to
changes in another. Chapter 8 of the Environmental Statement sets out the interactive impacts of the
development.
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With specific regard to noise, increase in levels as a result of the proposed development could have interactive
effects on ecology and public health. However, through mitigation and distance from sensitive receptors, the
likely significance of any noise effects from all phases of the proposed development is considered by the
Assessment Team using the criteria set out in Section 6.4.4 as Neutral/Slight, therefore the potential for
interactive effects from noise are low.

Mitigation
The approach taken for the proposed development has been to utilise best available technology to reduce noise
levels from the drilling rig and other equipment to as low as reasonably practicable. Notwithstanding this, it is
not known which equipment will be utilised. Consequently, it is difficult to specify the exact noise mitigation
measures that will be installed. Nevertheless, it is possible to provide recommendations for best practice.
Possible engineering noise control measures for the project have been based on specific noise measurements
on the example rigs and other equipment combined with experience of carrying out noise control for oil and gas
exploration activities. Possible mitigation measures which could be used for this project include:







Use of acoustically enclosed generators and HPU;
Use of screening or acoustic enclosures for mud pumps;
Acoustic screening of ground level noise sources using barriers, fences or screens;
Use of a top drive enclosure if available and if required;
Use of screening or acoustic enclosures for hydraulic fracturing pumps;
Use of low noise flare tips (where technically feasible) or screened ground flares.

These mitigation measures represent the range of typical techniques that could be applied. Mitigation measures
will be finalised once the rig has been chosen and a noise management plan will be prepared detailing the
specific mitigation measures to be installed and their effect on ambient noise levels in the vicinity.

Residual Effects
Mitigation measures have been incorporated into the design of the proposed development from the outset. It
is concluded that the proposed development will not result in a significant adverse impact on health or on the
quality of life for residents living even in close proximity of the application site.

Summary
This Chapter has assessed the impacts due to noise and vibration from the proposed wellsite on noise sensitive
receptors in the vicinity of the Application Site in line with relevant planning policy and guidance.
Based on the results of the study it is concluded that:





Site construction and remediation noise will be well below the relevant criteria set out in BS 5228 and
will not result in a significant impact on nearby noise sensitive receptors;
With respect to the drilling phases, noise modelling for the three (3) example rigs shows that noise levels
will be below the noise limits contained in the PPG-M for the daytime, evening and night-time periods
for all three example rigs;
It is recognised that the drilling operations will cause a temporary increase in ambient noise at the
nearest noise sensitive receptors at night, but noise levels will be well below the WHO criteria for onset
of sleep disturbance. It is therefore concluded that the temporary noise change will not be significant;
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Noise from hydraulic fracture well stimulation operations, which will only occur during the daytime, will
be below the noise limits contained in the PPG-M. Furthermore, the operations will not result in a
change in ambient noise levels except at Formby’s Farm, where noise from hydraulic fracturing will be
just perceptible. It is therefore concluded that temporary noise from hydraulic fracture well stimulation
operations will not result in a significant noise impact at any of the noise sensitive receptors; and
Noise due to initial flow testing and extended well testing will be well within the PPG-M noise criteria
during the daytime, evening and night and will not result in a noticeable change in ambient noise during
the daytime or evening. At night, it is possible that the change in ambient noise would be perceptible,
but ambient noise levels will still be lower than the WHO criteria for onset of sleep disturbance. It is
therefore concluded that the temporary noise change will not be significant.

On the basis of the above and in conclusion, noise from the proposed development will be mitigated such that
it does not cause a significant adverse impact, as defined by the NPSE, NPPF and PPG-Minerals. The potential
for noise having an adverse impact on human health, the natural environment or general amenity has been
minimised by use of best available techniques
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16. PUBLIC HEALTH
EXECUTIVE SUMMARY


This Public Health Chapter aims to address comments raised by Lancashire County Council during
scoping.



The Chapter examines possible impacts on public health arising from all phases of the proposed
development.



Key information and conclusions relating to public health impacts from: Chapter 9, Air Quality;
Chapter 14, Lighting; Chapter 15, Noise; Chapter 17, Seismicity; Chapter 19, Waste; and Chapter
20, Water and Flood Risk, are summarised.



The proposed development, which includes both the wellsite and access track, is located within a
sparsely populated area, the nearest residential receptors to the application site have been
identified, the closest to the wellsite is 900m away. The nearest settlement is the village of Great
Altcar. The closest property within the village to the wellsite is 950m away.



Baseline environmental monitoring has been undertaken for a range of factors with the potential
to influence/disrupt local communities, including noise, lighting, seismicity, flood risk, air quality,
and traffic.



Monitoring of noise, air quality, seismicity and water quality will be undertaken in accordance with
schemes to be agreed by the relevant regulator. Monitoring results will be made available for
public view.



A series of embedded mitigations, bespoke to the project and location were identified and
adopted as part of the project design to consider local circumstance and sensitivities for each stage
of the proposed development



Following an assessment of all credible environmental health pathways directly attributable to the
proposed development (Air quality, lighting, noise, seismicity, traffic and transport, waste and
water) , potential impacts are categorised in a range from Neutral to Neutral/Slight, as each
environmental health pathway addressed within the Environmental Statement (air quality, noise,
transport etc) complies with regulatory environmental standards set to protect health and do not
present a mode of concentration or exposure sufficient in quantity to result in any adverse
community health outcome.
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Introduction
This Chapter of the Environmental Statement is concerned with the potential impacts of the development on
public health. Public Health includes health protection, health promotion, and health care. Schedule 4 of the EIA
Regulations 2017 identifies population and human health as an aspect of the environment that has the potential
to be affected by development. In this instance the priority is protection.
This Chapter follows the scoping guidance from LCC applying an integrated approach to Public Health, drawing
upon key chapters within the Environmental Statement which investigate environmental health pathways
directly attributable to the proposed development.
Each chapter within the Environmental Statement has been developed in accordance with EIA Regulations and
outlines the relevant legislative requirements, policy and guidance applied to protect the environment and
health.
This Public Health Chapter draws upon the findings of the following chapters, where a potential environmental
health pathway may exist:









Chapter 9:
Chapter 12:
Chapter 14:
Chapter 15:
Chapter 17:
Chapter 18:
Chapter 19:
Chapter 20:

Air Quality;
Greenhouse Gases;
Lighting;
Noise;
Seismicity;
Traffic and Transport;
Waste; and
Water.

This Chapter has not sought to replicate the technical information from these chapters, but to present the key
findings, and where appropriate, provide additional information to aid transparency and set potential outcomes
into context. For more information, please refer to the individual chapters.
In addition to the Town and Country Planning regime, the Environmental Permitting regime provides an
integrated approach to pollution control from industrial and waste operations through preventing or, where this
is not possible, mitigating emissions to air, water or soil in order to achieve a high level of protection for the
environment.
Obtaining planning permission is only one step in the regulatory process associated within the exploration for
Petroleum in the UK. Other regulatory regimes also require the implementation of environmental safeguards to
ensure the protection of the environment and community health. The proposed development cannot proceed
without demonstrating compliance to the Regulatory Authorities, who have statutory powers to withdraw
licences and/or permits should environmental safeguards not be complied with.
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Planning Policy Context
National Policy
National Planning Policy Framework
The NPPF was enacted in February 2019 and revised the 2014 and 2018 NPPF. It sets out the Government’s
planning policies for England and how these are expected to be applied.
Health is a key feature throughout the NPPF. The NPPF highlights that the planning system must perform a
number of roles to lead to sustainable development, that is:
a) an economic objective – to help build a strong, responsive and competitive economy, by ensuring that
sufficient land of the right types is available in the right places and at the right time to support growth, innovation
and improved productivity; and by identifying and coordinating the provision of infrastructure;
b) a social objective – to support strong, vibrant and healthy communities, by ensuring that a sufficient number
and range of homes can be provided to meet the needs of present and future generations; and by fostering a
well-designed and safe built environment, with accessible services and open spaces that reflect current and
future needs and support communities’ health, social and cultural well-being; and
c) an environmental objective – to contribute to protecting and enhancing our natural, built and historic
environment; including making effective use of land, helping to improve biodiversity, using natural resources
prudently, minimising waste and pollution, and mitigating and adapting to climate change, including moving to
a low carbon economy. Section 8 of the NPPG is entitled ‘Promoting healthy and Safe Communities’.
Paragraph 91 states:
Planning policies and decisions should aim to achieve healthy, inclusive and safe places which:
a) promote social interaction, including opportunities for meetings between people who might not otherwise
come into contact with each other – for example through mixed-use developments, strong neighbourhood
centres, street layouts that allow for easy pedestrian and cycle connections within and between neighbourhoods,
and active street frontages;
b) are safe and accessible, so that crime and disorder, and the fear of crime, do not undermine the quality of life
or community cohesion – for example through the use of clear and legible pedestrian routes, and high quality
public space, which encourage the active and continual use of public areas; and
c) enable and support healthy lifestyles, especially where this would address identified local health and wellbeing needs – for example through the provision of safe and accessible green infrastructure, sports facilities, local
shops, access to healthier food, allotments and layouts that encourage walking and cycling.
In accordance with the NPPF, the applicant has taken into account environmental, social and economic factors,
balancing these alongside technical considerations in terms of the location of the mineral resource, the
suitability of local infrastructure and the potential for impact on the local community.
Planning Practice Guidance
The PPG was published in March 2014 and continues to be amended. The document provides additional
guidance reinforcing the NPPF.
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The chapter of particular relevance to Public Health is entitled ‘Health and Wellbeing’
Paragraph 002 sets out a range of issues that can be considered with regards to health, including:


‘potential pollution and other environmental hazards, which might lead to an adverse impact on
human health, are accounted for in the consideration of new development proposals’

Local Policy
Joint Lancashire Minerals and Waste Local Plan – Site Allocation and Development Management Policies Part
1, September 2013
Policy DM2 Development Management sets out that minerals operations will be supported where it can be
demonstrated that that all material, social, economic or environmental impacts that would cause demonstrable
harm can be eliminated or reduced to acceptable levels.
Review of the joint Lancashire Minerals and Waste Local Plan Publication Consultation Version (Regulation
19), Autumn 2018
Lancashire County Council is reviewing the adopted Minerals and Waste Local Plan. A draft revised local plan
was consulted on in 2018; representations made are currently being considered.
Policy MW1 sets out that minerals operations will be supported where it can be demonstrated the satisfaction
of the mineral planning authority that that all material social, economic and environmental impacts that would
cause demonstrable harm can be eliminated or reduced to acceptable levels
Onshore Oil and Gas Exploration, Production and Distribution Draft Supplementary Planning Document for
Consultation
This draft document was published in 2014, to date there has been no adoption of the document by Lancashire
County Council.
Section 6.11 sets out the guidance with regards to public health. It states that developers will need to consider
the positive and negative impacts of the proposed development on the health and wellbeing of local
communities close to the proposed development.
West Lancashire Local Plan 2012 - 2027
Policy GN3 sets out the criteria for sustainable development; this includes minimising the risk from pollution.
West Lancashire Local Plan Review Preferred Options August 2018
West Lancashire District Council is currently reviewing its local plan. A preferred options document was
published in August 2018 and consultation on this ended in December 2018. Whilst adopted policy carries
greatest weight in planning terms, the emerging policy has been given relevant consideration within regards to
Noise. Policy SD5 relates to managing contamination and pollution. The policy states that when considering
new development, the amenity of surrounding residents must be adequately protected through mitigation.
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Consultation
Consultation has been undertaken with LCC and a Scoping Request was submitted on 4th January 2018. A
Scoping Opinion was subsequently issued by the Council on 27th March 2018. This is summarised in Table
16.1.

Consultee

LCC
Scoping Opinion

Comments

Public Health: The ES should include a chapter to examine
possible impacts on
public health arising from the development. This section
should summarise key
information and conclusions relating to human health
impacts contained in other
sections of the ES such as air quality, waste, emissions to
air without undue
duplication. Sufficient information should be provided to
allow Public Health England
to fully assess the potential impacts of the development on
public health including
identification of offsite human receptors that may be
affected, summarising risk
assessments, proposed mitigation measures and residual
impacts. The range of
issues that Public Health England would expect to be
addressed are receptors,
impacts arising from construction and decommissioning,
emissions to air and water
during drilling, fracturing and testing phases and
contamination / waste.

Paragraph Reference
as to where
addressed within the
Environmental
Statement
Throughout the
Environmental
Statement and
brought together
within Chapter 16 as
requested in the
scoping opinion.

Table 16.1: Summary of Consultations

Assessment Methodology
The assessment methodology will follow the approach outlined within the Scoping Opinion.
As detailed below, the assessment methodology follows the following four (4) stages:
1. Community Profile: defining local community circumstance and sensitivity;
2. Project Profile: defining the potential health pathways associated with the proposed development and
signposting to the Chapters within the Environmental Statement that address them through the
regulatory assessment process and through Environmental Permitting;
3. Assessment: Using the assessment impact undertaken for each environmental health pathway based
on the established Community Profile and the thresholds set to protect public health, and to present
the findings in an easily understandable manner to address community concerns; and
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4. Mitigation/Community Action Plan: Identify methods for monitoring the environmental health
pathways and defining ongoing community and stakeholder engagement.
Assessment Criteria for Significance of Impact
The criterion for assessing the significance of impact on Public Health is based on the residual risk of change to
the environmental health pathways associated with each Environmental Statement topic, the individual
thresholds of which, measure the potential impacts against levels set to protect public health.
Criteria for Assessing Significance of Impact
Very Large

Very large residual impact (change) to the environmental health pathways.

Large

Large residual impact (change) to the environmental health pathways.

Moderate

Moderate residual impact (change) to the environmental health pathways.

Slight

Slight residual impact (change) to the environmental health pathways.

Neutral

Neutral residual impact (change) to the environmental health pathways.
Table 16.2: Criteria for Assessing Magnitude of Impact

Limitations
The assessment of impact on public health is based on the development description provided in Section 4 of this
Environmental Statement.
The assessment of impact on public health is dependent upon the accuracy of the supporting chapters and the
findings therein.
This Chapter of the statement has drawn upon baseline data at regional, sub-regional and local level with the
latter used wherever practicable and appropriate.
Information obtained during the course of the health assessment is the most up to date at the time of
preparation of this Environmental Statement (March 2019).

Baseline Conditions
Site Location and Setting
The proposed development is located within a sparsely populated rural area, with a particularly low population
density when compared against the wider Lancashire area.
The nearest occupied residential properties to the proposed wellsite are Formby’s Farm (950m from the wellsite
boundary), Tyrers Farm (900m form the wellsite boundary) and Sutton’s Farm (1km from the wellsite boundary).
The wellsite is approximately 950m from the village of Great Altcar (note: the access track is closer to the village
at approximately 250m) and 1.9km from the town of Formby. The location of the nearest residential receptors
is shown within the Chapter 9 Air Quality, Table 9.1 and Figure 9.1.
The application site comprises worked farmland, immediately to the northwest of Sutton’s Lane, Great Altcar.
The application site is located within Great Altcar Parish, in the district of West Lancashire.
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The application site is to be constructed lies within Flood Zone 3 and benefits from local flood defences.
Downholland Moss Site of Special Scientific Interest (SSSI) is located approximately 100m north of the
application site. The SSSI designation reflects the geological importance of the site for establishing relative sea
level changes in northwest England during the period from about 8,000 to 4,000 years before present (BP).
Community Profile
The Community Profile provides a baseline for the assessment, defining the local population, existing health
issues, local circumstances and their relative sensitivity to potential health outcomes. The purpose of the
Community Profile is to provide a basis to the assessment and to aid development of effective mitigation and
community support initiatives. The Community Profile for the proposed development has been established
using the Annual Report, Public Health Observatory Data maintained by Public Health England [Ref.10]
Population and Age
The 2016 mid-year population estimate for Lancashire was 1,485,042. Over the next 25 years the population of
Lancashire is projected to increase by 4.5%, this projected growth is slower than the north west (8.2%) and
England (16.5%). Lancashire is broken down into twelve (12) districts of which West Lancashire is one. In 2016
the population of the district was 113,401. The 2011 census has shown that West Lancashire has a generally
ageing population. There has been a 23% rise in those over 65 in a ten-year period. Over the next twenty five
(25) years the working age population in West Lancashire is predicted to start to decline, and the older
population will continue to increase. By 2039 people aged 85 and over will make up 5.5% of the population of
West Lancashire.
Population density
West Lancashire covers an area of 347km2, and in 2016 had a population of 113,401. The density of people per
square km is 327. The Lancashire 12 area (the areas comprising the twelve (12) county districts, including West
Lancashire), has a density of 413 per km2 , the North west 512 and England and Wales 387 per km2 . Population
density at district, region and national levels is shown in Table 16.3.
No. of Residents

Density (Per km2)

West Lancashire

113,401

327

Lancashire 12*

1,198,798

413

Lancashire 14*

1,485,042

483

North West

7,219,623

512

England and Wales

58,381,217

387

Area

Table 16.3: Number of Residents and Population Density (Mid-Year Population Estimates ONS)
*Note – ‘Lancashire 12’ denotes the areas comprising the 12 county districts (including West Lancashire). ‘Lancashire 14’ denotes the
area comprising the 12 county districts plus the two unitary authorities Blackburn with Darwen and Blackpool.
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Health
The Lancashire Joint Strategic Needs Assessment Annual Commentary (JSNA AC)2017/18 [Ref.9] provides a
summary of public health within the County of Lancashire:
Life expectancy and infant mortality
Life expectancy for males in Lancashire is 78.5 years which is slightly below the England life expectancy for males
which is 79.5 years. Similarly, female life expectancy in Lancashire is 82.1 years which is slightly below the
England average of 83.1 years.
Infant mortality rates in Lancashire are 4.7 per 1,000 live births which is slightly higher than that of England
which is currently 3.9.
Working age population
Figures for 2015 estimate that 61.8% of the population in Lancashire 12 are aged 16-64 [Ref 9}. This proportion
is predicted to fall in the future, as the population ages and fewer young people enter the workforce.
Economy
Manufacturing employment remains particularly strong in certain Lancashire districts between 2015 and 2016
the number of VAT/PAYE registered enterprises nationally grew by 6.1%, with lower levels of growth in
Lancashire of 3.3% [Ref 9]. Unemployment levels are inextricably linked with the strength of the local economy
and benefit changes. Average earnings in the county vary between authorities, but at the Lancashire level, it
remains noticeably below the national average. For the Lancashire-14 area, in 2017 the residence-based figure
for median gross annual earnings for all employees was £21,056, or 10.3% less than the UK average. For
workplace-based earnings, the gross annual figure for the Lancashire-14 area for all employees was £21,000,
which was 10.5% below the UK figure of £23,474.
Deprivation
The Lancashire-12 area is ranked 87 out of 152 upper tier local authorities in terms of indices of deprivation, and
between 2010-15 a trend of growing disparity between the most and least deprived parts of the county
continued to be displayed. Based upon 2015 data, some parts of Lancashire suffered among the highest level of
employment deprivation (people of working age involuntarily excluded from the labour market) in England.
Crime has been increasing in recent years, with a 30% increase from 2015/16 to 2017/18, with peak crime
categories including assault without injury, criminal damage, other theft and shoplifting – these account for over
half of all volume of crime.
The application site is located within the parish of Great Altcar. Deprivation statistics are provided by West
Lancashire District Council for the Western Parishes which include the parishes of Halsall, Scarisbrick, Great
Altcar and Downholland. Their assessment of deprivation used indicators based on four household
characteristics, these being: employment; education, health and disability, and housing.
The spatial evidence paper for the western parishes prepared by West Lancashire District Council to support the
local plan review contain the following chart to show deprivation:
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Figure 16.1: Deprivation in Western Parishes, West Lancashire District Council, Spatial Evidence Paper.
From Figure 16.1 Great Altcar has broadly similar levels of deprivation to those of the other wards which
together make up the Western Parishes.
Road Safety
Paragraph 18.6.2 within Chapter 18, traffic and transport states:
Personal Injury Collision (PIC) data for the highway network local to the application site for the most recent
available extended five-year study period (01/01/2012 to 30/09/2017) has been interrogated via a search of
the Department for Transport’s (DfT) road safety data (DfT, 2018); the 2017 PIC data is currently provisional
and therefore subject to change.
No PICs occurred during the study period on Sutton’s Lane, with 1 PIC on Lord Sefton Way within 400m to the
east of the Sutton’s Lane junction, and 2 PICs on Lord Sefton Way within 400m to the west of the junction. The
3 collisions occurring within the vicinity of the site all resulted in slight injuries to one casualty each. No
collisions occurred at the Lord Sefton Way/Sutton’s Lane junction. Based on the local road safety record, it is
therefore considered that there are not any existing road safety issues pertinent to the development of the
application site.
Project Profile
This section draws from the description of the proposed development outlined within Chapter 4 of this
Environmental Statement and sets the scope of potential health pathways to be investigated. For the sake of
brevity, this Public Health Chapter does not seek to repeat the full development description but outlines the key
aspects and the associated health pathways to be assessed. For further details of the proposed development,
please refer to Chapter 4 of this Environmental Statement.
In this instance, potential health pathways are limited to specific activities associated with the following phases
of the proposed development:
•
•
•
•

Site and Access track Construction
Drilling of Borehole#1
Drilling of Borehole#2
Hydraulic Fracture Stimulation
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Initial Well test
Extended Well Test
Decommissioning and Abandonment
Restoration

It is important to note that none of the stages are considered novel, or outside of the regulatory assessment or
environmental permitting regime, where the key health pathways are assessed and addressed within the
following Environmental Statement chapters:
•
•
•
•
•
•
•

Chapter 9: Air Quality;
Chapter 12: Greenhouse Gases
Chapter 14 : Lighting;
Chapter 15 : Noise;
Chapter 17: Seismicity;
Chapter 18: Traffic and Transport; and
Chapter 20: Water.

Each of these technical disciplines is assessed against environmental standards and guidance set to protect the
environment and health and have been defined through scoping with the appropriate Regulatory Authority. The
significance criteria used for these technical disciplines will be used to draw the conclusions of this Public Health
Chapter.
It is appreciated that whilst the outputs of these technical disciplines are inherently set to protect the
environment and health, they are by nature, technical, structured to meet the Regulatory Authority
requirements and are not particularly well suited to addressing community concerns.
To aid transparency and to more effectively address community concerns, the following assessment section
draws from and, where appropriate, builds upon the findings of each of these technical assessments to
demonstrate how public health has been addressed through the regulatory planning and permitting process,
and to set potential outcomes into context.
It is also recognised that a number of community concerns have been raised in relation to the potential public
health impacts of the proposed development. Where appropriate, the assessment section provides additional
information to aid local communities in managing risk perceptions, and signposts to authoritative, independent
expert information and positions.

Impact Assessment
This assessment investigates each of the previously identified potential health pathways associated with the
proposed development including:







the potential health risk from changes in emissions to air (dust, traffic / equipment emissions and
fugitive emissions including Radon);
the potential community disruption from light impacts;
the potential community disruption from noise impacts;
the potential health risk from additional road movements (risk of accident and injury);
the potential risk to community health from waste materials;
the potential impact on ground and surface water (risk of contamination) and risk perceptions.
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Air Quality
In this instance, and as detailed in Chapter 9 of this Environmental Statement, the Air Quality Impact Assessment
[Ref.13] considers all phases of the proposed development and assesses their impacts against UK Air Quality
Standards (AQS) [Ref.14]; these standards are set to be protective of health.
The proposed development involves a range of activities which will result in releases to atmosphere which
require assessment in terms of their potential effects on human health: These include:





Dust arising from operations during Phase 1 Wellsite and access track construction;
Emissions from additional traffic arising from the all phases of the proposed development;
Emissions from the equipment associated with the operation of the site Phase 2, 3 and 4 drilling and
hydraulic fracturing (e.g. generators, pumps, blenders);
Emissions from the flaring of natural gas during Phase 5 and 6, initial flow test and extended well test.

Generators, non-road engines, heavy duty vehicles and construction plant will be diesel fuelled and as such
pollutant releases will be characteristic of the combustion of diesel fuel. The main pollutants from the
combustion of diesel fuel are oxides of nitrogen, carbon monoxide, volatile organic compounds and fine
particulate matter. There will also be a release of sulphur dioxide which will be dependent on the sulphur
content of the fuel.
During the initial flow test and extended well test phases of the proposed development the natural gas produced
will be disposed of by flaring. This will give rise to similar pollutants as combustion of diesel fuel, although it is
not expected that there will be any significant releases of particulate matter.
Fugitive releases of natural gas, principally methane, are considered unlikely to be significant. Leakages from
associated transport pipework on the application site are likely to be minimal as the necessary surface pipework
during the flow testing phases will be temporary construction which will be pressure tested prior to use.
Deterioration of the integrity of the pipework over the relatively short period of operation (maximum 150 days)
is consider unlikely to be significant and as such fugitive releases and any associated odour are not considered
within the assessment.
The air quality assessment assesses impact on residential receptors and the Cheshire Lines Path. Table 9.19
compares the maximum process contributions over each group of receptors with the Environment Agency
screening criteria headroom.

Pollutant
Carbon monoxide
Nitrogen dioxide
Sulphur dioxide
PM10
PM2.5
Benzene

Averaging basis

Criteria headrooma
% standard

8 hour
1 hour
annual
15 min
1 hour
24-hour
24-hour
annual
annual
annual

17.1
18.1
46.8
19.7
19.8
19.7
13.6
36.5
13.9
65.2
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Maximum process contribution
(% standard)
Residential
Cheshire Lines
0.5
0.6
14.4
16.6
3.6
7.4
0.1
0.2
0.1
0.1
0.1
0.2
0.6
1.0
0.2
0.4
0.3
0.6
3.3
10.8
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Carbon monoxide
Benzene

1 hour
18.6
0.5
0.9
1 hour
19.9
6.2
9.8
1 hour
20.0
2.2
3.6
Nitrogen monoxide
annual
69.3
0.4
0.9
Table 16.4: Maximum Process Contributions at Locations of Human Exposure
a. Criteria headroom is the maximum process contribution, which meets the screening assessment
criteria (i.e. the short-term process contribution is less than 20% of the short-term environmental
standard less the corresponding background and/or the long-term predicted environmental
concentration is less than 70% of the long-term environmental standard).
For both the residential locations and the Cheshire Lines Path Trans Pennine Trail the maximum process
contributions for all pollutants considered are within the Environment Agency’s screening criteria (i.e. the shortterm process contribution is less than 20% of the short-term environmental standard less the corresponding
background and/or the long-term predicted environmental concentration is less than 70% of the long-term
environmental standard). In all cases the maximum process pollutant concentrations at these sensitive receptors
are considered to be insignificant in terms of air quality impact. Nitrogen dioxide and volatile organic
compounds, assessed as benzene, provide the largest process contributions relative to their air quality
standards.
At all residential locations the predicted environmental concentration is less than 75% of the long-term air
quality standard and the maximum process contribution is below 6% of the long-term air quality standard for
nitrogen dioxide, benzene, PM10, PM2.5 and nitrogen monoxide. Based on the EPUK and IAQM classification
(section 7, Table 9.6) the impact significance of these releases is considered to be ‘negligible’ in all cases.
It is considered that pollutant releases from the proposed development will not have a significant impact on air
quality at the nearest locations of human exposure and are unlikely to compromise continued attainment of
ambient air environmental standards. It is therefore concluded that the air quality impact relating to human
health of releases to atmosphere from site operations is not significant.

Vehicle and Equipment Emissions
The significant point source pollutant releases from the site during the proposed operation arise from the use
of diesel fuel in various engines.
Modelling predictions are provided in detail with the Air Quality Impact Assessment provided as Appendix B
within the Technical Appendices and are summarised in Table 16.5.
Pollutant

Predication Summary

Residential Locations as listed in Table 9.16 of Chapter 9, Air Quality
Carbon monoxide (CO)

Below the level of significance (10% of AQS).
It is not considered by the Assessment Team that the development will have
a significant impact on the nearest residential locations to the wellsite.

Sulphur dioxide (SO2)

Below the Environment Agency’s criteria for significance.
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It is not considered by the Assessment Team that the development will have
a significant impact on the nearest residential locations to the wellsite.
Particulate matter
(PM10)

Below the Environment Agency’s guideline for significance with the
exception of the hydraulic fracturing phase. As the hydraulic fracturing
phase is to be performed for a short period of up to 5 hours) on only 5
occasions during the overall operation, it is not considered by the
Assessment Team that the process contribution from this operation will
pose a significant threat to the attainment of the air quality standard over
the 24-hour average period.

VOCs

The background concentration of benzene is equivalent to around 5% of the
air quality standard. The maximum predicted environmental concentration
at each location (process contribution and background concentration) is
around 21% of the air quality standard. This is well below the level at which
the Environment Agency consider the process contribution might have a
significant impact on air quality. On this basis it is considered by the
Assessment Team that the process contribution of volatile organic
compounds is unlikely to have any significant impact on local air quality.

Nitrogen dioxide (NO2)

For the main high intensity operational phases the process contributions of
nitrogen dioxide at all residential locations exceed the Environment
Agency’s guideline level of significance. The predicted environmental
concentrations at the two locations closest to the wellsite indicate an
exceedance of the short-term air quality standard during fracturing
operations. However, these operations are of a short duration (5 hours with
a maximum total duration of 25 hours) whereas the assessment considers
the maximum concentration for full time operation over a period of one
year for each of five years’ meteorological conditions. On this basis the
Assessment Team consider it unlikely that all periods of hydraulic fracturing
will coincide with the meteorological conditions necessary to result in an
exceedance of the air quality standards.

Fugitive emissions

All process contributions are below the Environment Agency’s long-term
criteria for significance. It is therefore considered that the fugitive releases
do not have any significant impact on air quality in the vicinity of the
wellsite.
Table 16.5: Predicted Process Contributions Summary

Based on the assessment, as outlined above, emissions to air remain within long-term air quality standards set
to protect health and the worst-case change in emission concentrations and exposure is not of an order or
duration to quantify any measurable adverse health outcome.
Radon Dose
It is considered that releases of radon may arise from radon present in the natural gas produced and as a decay
product from radium present in produced waters which is subsequently released as a gas during phase
separation. In both cases, the gases will be released to atmosphere through the flares. The significance of these
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releases has been assessed using Environment Agency initial radiological assessment methodology., as described
in the Air Quality Impact Assessment a copy of which is provided in Appendix B. The Air Quality Impact
Assessment indicates a worst case dose rate which is well within both the Environment Agency screening criteria
and the statutory public dose. It is therefore considered in the Air Quality Impact Assessment that releases of
radon associated with proposed development are not significant.
Lighting
The impact of Lighting has been assessed within the Chapter 14. The chapter concludes that the effects of
lighting with mitigation in place will be neutral with the potential for a temporary negligible change in the
baseline conditions. Mitigation is incorporated into the development proposals through the distance from
residential properties, temporary duration of the development and lighting design which seeks to minimise light
spill and sky glow
Noise
As detailed in Chapter 15, Noise has been assessed for all eight (8) development phases. Site construction and
restoration noise will be well below the relevant criteria set out in BS 5228 and will not result in a significant
impact on nearby noise sensitive receptors, as defined in Chapter 15.
With respect to the drilling phases, noise modelling shows that noise levels will be below the noise limits
contained in the PPG-M for the daytime, evening and night-time periods.
Noise from hydraulic fracture well stimulation operations, will be below the noise limits contained in the PPGM. It is concluded that temporary noise from hydraulic fracture well stimulation operations will not result in a
significant noise impact at any of the noise sensitive receptors.
Noise due to initial flow testing and extended well testing will be well within the PPG-M noise criteria during the
daytime, evening and night and will not result in a noticeable change in ambient noise during the daytime or
evening. It is concluded, in Chapter 15, that the temporary noise change will not be significant.
Traffic and Transport
All HGV vehicles will access the site using a specified route, turning north east from Lord Sefton Way onto
Sutton’s Lane and after approximately 220m turning north west onto private land where a new access track will
be constructed.
A baseline condition was established by way of a Manual Classified Count on Lord Sefton Way. This was analysed
alongside the predicted vehicle movements for all eight (8) development phases
The capacity of the local highway network is such that the predicated vehicle movements associated with the
proposed development will not significantly impact on nearby residents or highway users including in the areas
of driver/pedestrian/cyclist delay, severance or road safety .
Waste
As detailed in Chapter 19, waste from each of the eight (8) development phases has been calculated. The criteria
for assessing the magnitude of impact of waste is based on the capacity of the receiving waste treatment and/or
disposal facilities within Lancashire and the neighbouring counties, all within a reasonable transport distance of
the proposed wellsite. Based on the assessment of significance, the volume of each waste generated during the
development has been determined as being well within the capacity of the receiving waste facilities.
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Through mitigation, both embedded and additional, including legislative requirement under the Environmental
Permitting (England and Wales) Regulations 2016, the residual effects from waste are considered by the
Assessment Team to be neutral/slight with the potential for a temporary negligible change in the baseline
conditions.
Water
As detailed in Chapter 20, the wellsite and boreholes will be constructed in accordance with applicable
regulations inherently set to protect health through design and construction of the boreholes to ensure integrity
throughout the lifecycle of the boreholes.
In accordance with applicable health and safety legislation, the Applicant will operate within a defined health
and safety management system. In addition, the Applicant is required to notify the Health and Safety Executive
in advance of a well operation commencing to allow sufficient time for the Health and Safety Executive to review
the well proposal and intervene should it be deemed necessary.
The wellsite will be constructed in accordance with best practice and will incorporate an impermeable
membrane. The impermeable membrane will prevent surface fluids infiltrating to the underlying soils and
bedrock. Surface fluids migrate along the surface of the impermeable membrane to a perimeter ditch, where it
will be removed by road tanker for subsequent disposal at an Environment Agency approved waste facility.
Daily inspections of the drainage ditch and bunds will be undertaken to ensure water levels do not exceed the
containment capacity. If the level is close to reaching the maximum containment, the surface fluids are removed
by road tanker for subsequent disposal at an approved waste facility.
A daily inspection of all tanks and other waste storage containers shall be undertaken to ensure they remain fit
for purpose. The inspections will aid early identification of any potential release to site from equipment which
deteriorates over time.
All hydraulic fracture fluid additives are required to be approved for use by the Environment Agency. Similarly,
all details of the proposed additives will be submitted to the Environment Agency for approval.
A scheme of groundwater monitoring has been developed, the scheme will be continually reviewed based on
an interpretation of the results obtained from sampling. Where changes are justified, these will be agreed with
the Environment Agency.
Perceived Risks and Fears
Risk perception or fear is a subjective intangible concept that varies between populations and individuals.
Subjective and intangible factors are generally not effectively addressed through the regulatory assessment
process, which concentrates on changes in environmental and socio-economic conditions directly attributed to
what is proposed and is structured to comply with planning requirements and expectations.
Perceived risks can be addressed through the dissemination of factual information.
Misinformation and negative experiences drawn from countries other than the UK contribute heavily to the
perception of risk associated with hydraulic fracturing operations. Public Health England (PHE) states within its
Review of the Potential Public Health Impacts of Exposure to Chemicals and Radioactive Pollutants as a Result of
Shale Gas Extraction [Ref.] that ‘caution is required when extrapolating experiences in other countries to the UK
since the mode of operation, underlying geology and regulatory environment are likely to be different’.
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The Applicant is committed to continue to provide information on the proposed development throughout the
life of the project and to address concerns raised by the local community.

Likely Significant Effects
Likely significant effects are effects (impacts) which have the potential to occur prior to mitigation being
incorporated into the design and construction of the proposed development.
As this Chapter draws upon the various chapters within the Environmental Statement where a credible
environmental health pathway may exist, a summary of the potential impacts is provided in Chapter 8 and in
Table 16.6 below.
Chapter where Credible
Environmental Health
Pathway Exists

Potential Impacts

Lighting







Noise





Air Quality

Seismicity

Releases around the site boundary;
Releases at the nearest residential locations;
Releases of fugitive emissions.
Releases from flaring
Light spill at windows of residential properties within the local
area;
Adverse impact on the local highway network; and
Adverse landscape impact.
Adverse impact on public health from loss of sleep/disturbance.









Adverse impact on buildings and civil infrastructure; and
Adverse impact on public health.
Traffic and Transport
Increased journey lengths;
Changes to local travel patterns;
Changes to amenity; and
Community severance.
Waste
Possible pollution of a traffic route if a vehicle carrying waste is
involved in an accident;
 Adverse impact on local waste facilities due to waste levels arising
from the development exceeding capacity of the site; and
 Adverse impact on regional waste facilities due to waste levels
arising from the development exceeding capacity of the site.
Water and Flood Risk
 Spillage and discharge to surface water or infiltration through the
base of the wellsite; and
 Loss of well integrity.
Table 16.6: Summary of Potential Impacts (Pre-Mitigation)

Cumulative Impacts
Cumulative effects have been considered by the Assessment Team with regards to any committed developments
and development plan allocations within the study area, as set out in Chapter 7. The cumulative effects on
public health have been assessed for all eight development phases.
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The Applicant is the licence holder of PEDL 164 and has overall control of the activities being undertaken therein.
No other activity of a similar nature is currently being undertaken by the Applicant.
It is considered by the Assessment Team that the potential cumulative effects of the existing and committed
developments with the eight (8) phases associated with the proposed development will not be significant.

Interactive Impacts
Interactive effects are effects that result in changes to one environmental consideration (topic) giving rise to
changes in another. Chapter 8 of the Environmental Statement sets out the interactive impacts of the
development.
The purpose of this Chapter is to draw together the credible environmental health pathways that are directly
attributable to the development from the various environmental topics.

Mitigation
There are two types of mitigation embedded and additional. Embedded mitigation is incorporated into the
development proposals which sought to minimise the impact of the development where a credible
environmental health pathway exists.

Embedded Mitigation
Embedded mitigation will be incorporated into the development proposals through the implementation of
operational plans, including a Noise Management Plan, a Hydraulic Fracturing Plan, a Waste Management Plan,
a Lighting Management Plan and a Traffic Management Plan, all of which incorporate the monitoring of the
effectiveness of mitigation.
Embedded mitigation is also incorporated into the development proposals through the distance from areas of
permanent human habitation, the design and construction of the proposed wellsite and the boreholes.
Embedded mitigation exists in European and English legislation, which is set to protect health by way of the
Environmental Permitting (England and Wales) Regulation 2016. Notwithstanding the granting of planning
permission for the proposed development, the development cannot be undertaken until all Environmental
Permits have been issued and any specific measures required by the permits implemented and approved by the
Regulator.
Embedded mitigation with respect to public health, draws upon mitigation set out in the various other chapters
within this Environmental Statement, where a credible environmental health pathway exists. A summary of this
mitigation is detailed in Table 16.7.
Chapter where Credible
Environmental Pathway Exists
Air Quality

Summary of Mitigation




Distance from nearest residence of permanent human
habitation;
Well designed, constructed and maintained in accordance with
regulation, including independent well examination;
Short term duration;
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Real-time monitoring for gas with alarms and shutdowns; and
Air quality monitoring.

Lighting



Noise






Distance from nearest residence of permanent human
habitation;
Short term duration;
Lighting switched off when not in use;
Tower lighting to be raised high, facing downward;
Where possible, equipment is selected to ensure it is
appropriately sound attenuated;
Hydraulic fracturing operations will be undertaken during
daytime only with only preparation activities being undertaken
at night;
A scheme of noise monitoring will be undertaken to monitor the
effectiveness of noise mitigation and confirm compliance with
predicted noise levels and/or planning condition.





Seismicity



Traffic and Transport






Waste

Water and Flood Risk

Hydraulic Fracture Plan (HFP) to be approved, incorporating all
the baseline and other research, geomechanical assessments,
stress analysis and fracture modelling results. together with the
well completion design and methodology for the hydraulic
fracture stimulation.
Short term duration;
Traffic Management Plan.
Impermeable membrane incorporated into site construction;
European and English legislation requiring waste activities to be
permitted; and



boreholes constructed in accordance with applicable regulations
inherently set to protect health;
 Wellsite construction incorporates an impermeable membrane
preventing surface runoff entering groundwater;
 Containment bunding of equipment preventing surface water
running off the wellsite into adjacent surface water features;
 Hydraulic fracture fluid additives to be approved by the
Environment Agency;
 Waste Management Plan approved as part of the Environmental
Permit regime; and
 Scheme of water quality monitoring.
Table 16.7: Summary of Mitigation

Additional Mitigation
Additional mitigation, by way of monitoring, measures the effectiveness of embedded mitigation and provides
public reassurance that the development is being undertaken in compliance with legislation, planning conditions
and regulatory permits.
Where a credible environmental health pathway may exist, environmental monitoring of environmental health
pathways will be undertaken. Whilst microseismic monitoring under the Hydraulic Fracturing Programme is
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embedded mitigation, other monitoring is generally considered additional mitigation, insofar as it measures the
effectiveness of embedded mitigation.

Monitoring
Monitoring during the proposed development includes:


Air Quality;



Water Quality;



Noise;



Microseismic monitoring in accordance with an agreed Hydraulic Fracture Plan;



Lighting;



Traffic; and



Waste (as per WMP).

Through monitoring any changes to agreed levels for the above topics can be swiftly identified and through
intervention any credible risk to health will be avoided.

Ongoing Community Engagement
It is proposed that, on grant of planning consent for the application site, a Community Liaison Group be
established, its members to be selected from residents living within 1.5km of the Site, and local politicians whose
ward contains or adjoins the application site along with representatives from the Applicant. The aim of the
Community Liaison Group is to provide a forum for dialogue between the Applicant and the local community
during the life of the project. The objective of the dialogue will be to engagement with the community on the
effectiveness of the mitigation and if required implement additional mitigation.
It is further proposed that a project newsletter will be produced to keep local residents informed about the
project. The local parish councils will be kept up to date with the project and all local stakeholders will be
informed in advance of any major project milestones e.g. commencement of site construction.
In addition to the above, a project website, telephone information and email contact point will be maintained
through the life of the project.

Residual Effects
The residual effects are those effects that remain following the implementation of mitigation.
Mitigation measures, as set out within those topic chapters that have a credible link to public health, have been
incorporated into the design of the proposed development from the outset as such the proposed development
will not result in a significant adverse impact on health or on the quality of life for residents living even in close
proximity of the application site.

Conclusion
Where a credible environmental health pathway may exist, environmental monitoring of environmental health
pathways will be undertaken. The relevant topic chapters referred to within this Public Health Chapter all
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conclude that there will be no significant impact as a result of the proposed development. It is therefore
concluded that the proposed development will not result in a significant impact on public health.

Summary
This Chapter follows an integrated approach to Public Health, drawing upon various chapters within the
Environmental Statement where credible environmental health pathways are directly attributable to the
development.
A Community Profile has been established using the Annual Report, Public Health Observatory Data maintained
by Public Health England [Ref.10].
A review of the various chapters within this Environmental Statement has identified where credible
environmental health pathways are directly attributable to the development. These credible health pathways
have then been assessed, together with embedded and additional mitigation, from which a residual impact can
be drawn.
The Applicant is committed to continue to provide information on the proposed development throughout the
life of the project and to address any concerns raised by the local community.
Through mitigation, both embedded and additional, including legislative requirement under the Environmental
Permitting (England and Wales) Regulations 2016 which is set to protect health, the residual impacts of the
development, in particular changes in environmental health pathways to range from Neutral to Neutral/Slight,
do not present a concentration or exposure sufficient in quantity to result in any adverse public health effects

References
The Lancashire Joint Strategic Needs Assessment Annual Commentary 2017/18
Schedule 4 of Town and Country Planning (Environmental Impact Assessment) Regulations 2017
Department of Communities and Local Government National Planning Policy Framework, 2019
Department of Communities and Local Government Planning Practice Guidance, 2014
Public Health England Review of the Potential Public Health Impacts of Exposure to Chemicals and Radioactive
Pollutants as a Result of Shale Gas Extraction
Public Health England Public Health Observatory Data
Department of Environment Food and Rural Affairs Air UK Air Quality Standards (AQS)
Institute of Air Quality Management Guidance on the assessment of dust from demolition and construction, 2104
International Commission on Radiological Protection (ICRP)
UKOOG Community Engagement Charter
Institute of Environmental Management Guidelines for Environmental Assessment of Road Traffic
Institute of Environmental Management Guidelines for the Design Manual for Roads and Bridges
Environmental Permitting (England and Wales) Regulations 2016
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17. SEISMICITY
EXECUTIVE SUMMARY


The hydraulic fracture stimulation phase (Phase 4) is assessed as having the potential to cause
induced seismicity, although embedded mitigations both prior to and during the operations are
designed to ensure that any negative impact on receptors at the surface or on well integrity would
be Negligible to Slight.



The Applicant has utilised all relevant subsurface information to inform this assessment. This
information along with the details of the embedded mitigation to be employed during operations,
principally comprising a traffic light monitoring system, will be included in the HFP to be approved
by the OGA prior to the commencement of hydraulic fracture stimulation.



There is no mechanism to cause surface subsidence as a result of the proposed hydraulic fracture
stimulation operations.

Introduction
This Chapter of the Environmental Statement assesses the direct and indirect significant effects of seismicity
arising as a result of the proposed development. The Chapter sets out the existing baseline of seismicity in the
vicinity of the proposed development and the assesses the risk and impact of mitigation of any additional
induced seismicity that may result from the planned operations – principally as a result of hydraulic fracture
stimulation of the proposed vertical and horizontal boreholes.
Seismic events result from the movement of faults and the size of the event (termed the magnitude) is a function
of (i) the amount of natural stress built up within the rock, itself a function of rock strength, and (ii) the area of
the fault that slips, which in the case of induced seismicity from hydraulic fracture stimulation is often
determined by the amount of the injected fluid that enters the fault (e.g., Verdon and Budge, 2018).
Faults can be any scale from features a few centimetres in length with displacements of millimetres to regional
faults 10’s or even 100’s km in length with cumulative displacements of 100’s metres to several kilometres. Fault
sizes typically follow power-law distributions, with there being many orders of magnitude more small faults than
there are large faults.
One of the most important characteristics of a seismic event is its magnitude. A variety of magnitude scales exist,
of which the two most significant are moment magnitude, Mw, and local magnitude, ML. Moment magnitudes
are derived via an inversion of the observed data for the spatial dimensions of the fault, and how much it slipped.
Local magnitudes are a simpler measurement based on the observed ground motions from an event. Thus, while
MW is the more precise representation of earthquake size, seismologists often use ML scales, since these are a
much simpler and more robust measurement to make.
The two scales are devised such that, in most cases, they produce the same result, within the bounds of error,
for a given event. In the following, when discussing magnitudes, we imply an ML scale, since this scale has been
suggested for use in the UK Traffic Light System (UKTLS).
It should be noted that the magnitude scale for seismic events (including both natural earthquakes and induced
seismic events) is both logarithmic and related to the recorded response (amplitude) on a standardised
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instrument. A 1-unit increase in magnitude on the scale corresponds to a 10-fold increase in amplitude of the
response, which would be produced by an event with an energy release a factor of 32 times stronger. An increase
of two units of magnitude corresponds to an increase in seismic energy release of 1000 times. An event with an
amplitude 100 times smaller than a magnitude 1.0 event would have a magnitude of -1.0 ML.
As hydraulic fracture stimulation involves fracturing the rock this process during normal operations generates
very small induced seismic events of magnitudes approximately -3.0 to 0.0. These events can be monitored using
a sensitive microseismic array to provide useful information as to the extent and complexity of the fracture
network created. Induced seismicity relating to the reactivation of existing faults can be distinguished from the
events related to the creation of new fractures during normal operations by their larger magnitude, typically
greater than magnitude 0.0.
Within an area there may be many generations of faults with different orientations related to the geological
history of the region. Many faults will be inactive under the current stress regime, although some may still be
capable of reactivation as a result of anthropomorphic activity. Faults considered able to undergo such
reactivation are termed critically stressed faults. Natural background seismicity is an indicator of the existence
of critically stressed faults (Maxwell, 2013).
A study of the risk and potential impacts of induced seismicity and the design and monitoring of mitigations
requires the characterisation of the area’s geological setting, including the location of both regional and, to the
level of resolution possible, of minor faults. The depth of the proposed operations is also an important factor as
the potential impact of an event is not only dependent upon the event’s magnitude but also its distance from a
receptor, which in most cases will be at the surface.
A considerable body of scientific work has been conducted since a series of induced seismic events resulting
from hydraulic fracture stimulation of the Preese Hall-1 well in Lancashire in 2011 were recorded. Whilst most
of the events were only capable of being recorded on seismographs there were a small number of felt seismic
events with magnitudes up to a magnitude of 2.3 ML.
The main studies into the Preese Hall events are:
De Pater, C.J., Baisch, S. (2011). Geomechanical study of Bowland Shale seismicity. Synthesis Report
and
Green, C.A., Styles, P., and Baptie, B.J., (2012), Preese Hall Shale Gas Fracturing Review and Recommendations
for Induced Seismic Mitigation
The latter study concluded that (based largely on a review of coal mining induced seismicity in the UK - in rocks
of similar strength to those in which the Preese Hall events occurred) the likely largest induced event from
hydraulic fracture stimulation of Carboniferous-age rocks in the UK would be ~ 3.0 ML.
As such an event would be capable of being felt at the surface and given that the larger Preese Hall events were
preceded by detectible smaller events, Green et al recommended a traffic light monitoring system (UKTLS) be
established such that mitigating actions should be implemented once small events were detected to minimise
the likelihood of later larger events. The recommended threshold for action (red light event) in this report was
revised downwards to 0.5 ML from the previously proposed 1.7 ML and this lower threshold was incorporated
into the UKTLS mandated by the OGA. A commitment to review the threshold limits once further data was
available was made in the Written Ministerial Statement of 2012 and reiterated in the OGA Onshore Oil and Gas
Guidelines.
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A subsequent modification of the UKTLS has added mandatory monitoring of ground motion (peak particle
velocity (PPV)) to ensure that ground motion at the surface as a result of induced seismicity is within British
Standards limits below which no damage to property is expected. It should be noted that normal hydraulic
fracture stimulation operations, in the absence of induced seismicity from the reactivation of existing critically
stressed faults, will not result in any measurable ground motion at the surface.

Planning Policy Context
National Policy
National Planning Policy Framework
NPPF 2019 sets out the Government’s planning policies for England and how these are expected to be applied.
Paragraph 209 states with regard to oil, gas and coal exploration and extraction that:
Minerals planning authorities should:
b) when planning for on-shore oil and gas development, clearly distinguish between, and plan positively for, the
three phases of development (exploration, appraisal and production), whilst ensuring appropriate monitoring
and site restoration is provided for;
Planning Practice Guidance
PPG was published in March 2014. The document which includes a chapter on ‘Planning for Hydrocarbon
Extraction’ provides additional guidance in support of the NPPF.
Paragraph 112 states inter alia:
‘There exist a number of issues which are covered by other regulatory regimes and mineral planning authorities
should assume that these regimes will operate effectively. Whilst these issues may be put before mineral
planning authorities, they should not need to carry out their own assessment as they can rely on the assessment
of other regulatory bodies. However, before granting planning permission they will need to be satisfied that these
issues can or will be adequately addressed by taking the advice from the relevant regulatory body:
Mitigation of seismic risks –the Department of Energy and Climate Change is responsible for controls, usually
through the licence consent regime, to mitigate seismic risks. Seismic assessment of the geology of the area to
establish the geological conditions, risk of seismic activity and mitigation measures to put in place is required by
the Department of Energy and Climate Change for all hydraulic fracturing processes.’
The responsibility for controls to mitigate seismic risks has now passed to the OGA.

Local Policy
At the local level, relevant policies and plans include:


The Joint Lancashire Minerals and Waste Development Framework Core Strategy Development Plan
Document, 2009:
o

No direct reference to induced seismicity.
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Policy CS5 of the Development Plan Document refers to the economic well-being and safety of
the population by the introduction of high operating standards, sensitive working practices and
environmental management systems that minimise harm and nuisance to the environment and
local communities throughout the life of the development.

No direct reference to induced seismicity.

The Lancashire Minerals and Waste Local Plan, Draft Supplementary Planning Document: Onshore Oil
and Gas Exploration, Production and Distribution 2014
o
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Energy
Resources

The Lancashire Minerals and Waste Local Plan, 2006
o



Environmental Statement

Section 6.27 Developers will need to consider the proposed developments impact on land
stability. Notwithstanding that DECC are responsible for controls to mitigate seismic risk,
developers should provide details of any seismic monitoring and risk assessments carried out so
as to be able to assess any land use planning implications.

Review of the joint Lancashire Minerals and Waste Local Plan Publication Consultation Version
(Regulation 19), Autumn 2018.

LCC are reviewing the adopted Minerals and Waste Local Plan. A draft revised local plan was consulted on 2018,
representations made are currently being considered. The written justification associated with policy MW1 sets
out under the ‘High Operating Standards’ heading that
‘Developments should implement high operating standards, sensitive working practices
and environmental management systems to minimise harm and nuisance to the environment and
to local communities throughout the operational life of the site. Sites should be developed in the
least intrusive way to minimise disturbance. Where relevant they should be developed in such a
way so as to ensure slope stability, and that any rock faces or excavations created do not result
in uncontrolled hazards within the site or land instability beyond the boundary of the site. Operators
should work co-operatively with regulatory agencies and other stakeholders to promote best
practice(s), and improve communication with local communities’


The West Lancashire Local Plan 2012 – 2027
o



No direct reference to induced seismicity.

West Lancashire Local Plan Review Preferred Options August 2018

West Lancashire Borough Council is currently reviewing its local plan. A preferred options document was
published in August 2018 and consultation on this ended in December 2018. Whilst adopted policy carries
greatest weight in planning terms, the emerging policy has been given relevant consideration within regards to
seismicity. Policy G15 relates to Landscape Character and Land Resources. Under Land resources reference is
made to land instability, the protection of water quality and ground water resources.
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Consultation
Consultation has been undertaken with LCC and a Scoping Request was submitted to Lancashire county council
on 4th January 2018, a Scoping Opinion was subsequently issued by the Council on 27th March 2018. The feedback
from these consultations is summarised in Table 17.1.

Consultee

Lancashire County
Council
Scoping Opinion

Comments












include an assessment of the probability and likely
significance of any seismic events that might be
triggered by hydraulic fracturing operations on this
site.
include sufficient local and regional geological
information to enable the subsurface geology
including structure in the area to be explored to be
adequately characterised
include the relevant information that was gathered
from the 3D seismic survey that has previously been
undertaken over this area. This information should:
o include details of geological structures
including faulting which may have
implications for the drilling operations and
induced seismicity from fracking operations.
o should seek to characterise the existing
stresses on such faults and the risks that
may result through the undertaking of
hydraulic fracturing operations in proximity
to such fault planes.
should contain information on existing natural
seismicity in the area having regard to historical
information and monitoring carried out pre
development.
should include a description of the measures that will
be employed to monitor seismic impacts during the
fracturing operations and how such monitoring will
be used to control fracturing operations in a manner
to reduce seismic impacts to acceptable levels
including details of the methodology of monitoring.
Details of how the proposed traffic light system
would operate should be provided.
should examine the risks to the integrity of the
boreholes and associated casings / environmental
protection measures from any seismicity that may be
triggered by hydraulic fracturing operations.

Paragraph Reference
as to where
addressed within the
Environmental
Statement
Chapter 17 of this
Environmental
Statement

Although not directly related to seismicity the response also
requested the ES should address the risk of subsidence:
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Although the risk of subsidence from fracturing and
gas extraction operations is acknowledged to be low,
it is considered that the ES should demonstrate how
and why the risk is concluded to be low.
Table 17.1: Summary of Consultations

Assessment Methodology
Baseline Assessment Methodology
In order to assess the potential risk of induced seismicity stemming from the proposed development, it is
necessary to understand the geological history of the area and the sequence of rocks (stratigraphy) present in
the vicinity of the site, the extent, orientation and history of faults in the area and recorded levels of historical
natural and induced seismicity. This work has relied upon a range of geological and geophysical data including:


Published geological maps including BGS 1:50,000 Sheet 83 Formby;



Results of historical drilling activity in the area – there are approximately 70 (predominantly oil and gas)
wells within 1.5 km of the application site;



Results of more recent shale gas exploration drilling – notably from Becconsall-1z



Geophysical data including Aurora 2016 3D geophysical survey and older 2D geophysical surveys;



Gravity and magnetic data;



Published papers and memoirs on the local and regional geology;



Published papers and reports on induced seismicity in general and including those relating to the Preese
Hall events;



Published papers and reports on the regional stress regime;



Fieldtrips in Lancashire and Yorkshire where the target rocks are at outcrop;



BGS catalogue of UK earthquakes; and



Fault criticality modelling.

Assessment Methodology of Potential Receptors
Potential receptors that may be impacted by induced seismicity include industrial, commercial and residential
buildings, listed buildings and monuments, infrastructure including roads, bridges, railways, pylons, pipelines
etc. The impact on people must also be considered as they may be capable of noticing and being upset by
smaller events that are below the threshold that could cause damage to infrastructure.
Various British Standards and Mineral Planning Guidance exist for the assessment of likely significant impact on
a range of receptors based upon ground motion limits (PPV measured at the ground surface). These range from,
at the lower end, a PPV limit of 12mm/s for vibration sensitive buildings (being the limit above which such
buildings may suffer cosmetic damage) to limits of 50 mm/s for bridges, high pressure pipelines and reinforced
industrial and heavy commercial buildings.
People may detect ground motion as low as 0.5mm/s and may complain about ground motions in excess 1
mm/s. Clearly the sensitivity of individuals will vary, and their response will also be conditioned by the level of
baseline ground motions in the environment.
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Ground motions associated with road traffic may vary between 0.1 and 0.8 mm/s. The vibration from a passing
train may reach 1.5 mm/s (New B.M. 1986).
Rather than map out categories of receptor with varying sensitivity to ground motion it is aimed to demonstrate
that the ground motion from any induced seismic event resulting from the proposed development with the
embedded mitigations will be below the ground motion limit set in guidance for the most sensitive buildings
(12mm/s PPV).
The likelihood of this being achieved is supported by the extensive work by the extensive work provided by ARUP
on behalf of the applicant at the Preston New Road shale gas exploration site, which shares many similarities to
the proposed development including geology, depth of subsurface operations, hydraulic fracturing method and
regulatory regime.

Assessment Methodology for Proposed Development
The main phase of the development to be assessed for induced seismicity risk is Phase 4 (hydraulic fracture
stimulation). The potential for induced seismicity as a result of Phases 2-3 (drilling), Phases 5-6 (initial flow
testing and extended well testing) are also considered.
The site construction, decommissioning and abandonment and site restoration phases are not considered to
carry a risk of causing induced seismicity.
The approach taken is to assess available relevant information to determine the likelihood of the proposed
development resulting in induced seismicity and the potential maximum size of any such event.
The impact of any embedded mitigation (including those required under legislation) on potentially reducing the
maximum size of any event will then be considered.
Previous work on the likely surface impact (ground motion) resulting from any induced seismic event will be
considered and the results compared with ground motion limits contained within standards and guidance.
The potential impact of induced seismicity on well integrity and on the integrity of previous wells drilled in the
area will be considered.
In order to assess the impact of such events at the surface, the potential impact of the expected largest induced
event and the largest expected event taking into account the embedded mitigations will be compared with the
European Macroseismic Scale (EMS). The EMS classifies earthquakes based not on their absolute magnitude
but on the intensity of the observed effects at a particular surface location.
EMS
Intensity Definition

Description of typical observed effects

I

Not felt

Not felt.

II

Scarcely felt

Felt only by very few individual people at rest in houses.

III

Weak

Felt indoors by a few people. People at rest feel a
swaying or light trembling.

Document No: AER-PA-AM-ES-01 Revision: 0

Page 304 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Aurora
Energy
Resources

Largely observed

Felt indoors by many people, outdoors by very few. A
few people are awakened. Windows, doors and dishes rattle.

Strong

Felt indoors by most, outdoors by few. Many sleeping
people awake. A few are frightened. Buildings tremble throughout. Hanging
objects swing considerably. Small objects are shifted. Doors and windows
swing open or shut.

Slightly Damaging

Many people are frightened and run outdoors. Some
objects fall. Many houses suffer slight non-structural damage like hair-line
cracks and fall of small pieces of plaster.

VII

Damaging

Most people are frightened and run outdoors. Furniture is shifted, and
objects fall from shelves in large numbers. Many well-built ordinary
buildings suffer moderate damage: small cracks in walls, fall of plaster, parts
of chimneys fall down; older buildings may show large cracks in walls and
failure of fill-in walls.

VIII

Many people find it difficult to stand. Many houses have
Heavily Damaging large cracks in walls. A few well-built ordinary buildings show serious failure
of walls while weak older structures may collapse.

IV

V

VI

IX

Destructive

General panic. Many weak constructions collapse. Even
well-built ordinary buildings show very heavy damage: serious failure of
walls and partial structural failure.

X

Very Destructive

Many ordinary well-built buildings collapse.

XI

Devastating

Most ordinary well-built buildings collapse, even some
with good earthquake resistant design are destroyed.

XII

Completely
Devastating

Almost all buildings are destroyed.
Table 17.2 European Macroseismic Scale (EMS)

It should be noted with regard to the EMS that the largest UK earthquake for which an EMS intensity can be
assumed with confidence was the 1884 Colchester earthquake, a 4.6 ML event that had a local EMS intensity of
VIII. In contrast, the largest of the 2011 Preese Hall events recorded EMS intensity values of between II and IV.

Limitations
Induced seismicity resulting from hydraulic fracture stimulation remains a rare event and as such there is little
direct evidence for the magnitude of resultant ground motions from such activity and therefore predicted
ground motions rely on modelling.
The predicted largest potential induced seismic event from the proposed activity used in the above modelling is
based upon consideration of the measured magnitude of induced seismicity resulting from historic coal mining
activities in the area (Green et al, 2012). This assumption is considered reasonable.
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The assessment of the likely effects of induced seismicity in this application are based on previous modelling
work conducted for a similar project some 25 km to the north (Cuadrilla, 2014). This is considered reasonable
given the similarities in geology, depth of subsurface operations, hydraulic fracturing method and regulatory
regime.
It is recognised that not all faults that may result in induced seismicity can be imaged by the available geophysical
data due to their small size. As a result, some small-scale faults might not be avoided by the hydraulic fracture
stimulations. Should these faults be critically stressed the embedded mitigation (UKTLS) is aimed to minimise
any resultant seismicity to acceptable levels.

Baseline Conditions
The key elements of establishing the baseline conditions and hence the likelihood of induced seismicity as a
result of the proposed development are an understanding of the geological history of the area and the sequence
of rocks (stratigraphy) present in the vicinity of the site, the extent, orientation and history of faults in the area
and recorded levels of historical natural and induced seismicity.

Geological Setting
The expected stratigraphy at the application site is detailed in Section 3.1.
Based on an analysis of all the available geological (historical well data) and geophysical data (comprising a 3D
geophysical survey acquired by the Applicant in 2016 and a number of 2D geophysical survey lines of various
vintages that have been reprocessed by the Applicant) the location of, and the relationship between, the various
generations of regional and local fault sets has been established.
The region has undergone multiple phases of fault movement in the last 350 million years. Initially, a series of
extensional fault-bounded basins were formed, which coalesced as subsidence continued, throughout the time
period when the majority of the Bowland/Hodder Unit rocks were deposited. It is likely that these faults had
become inactive by the time that the upper portion of the Upper Bowland shale was deposited.
Regionally, these Carboniferous faults predominantly trend NE-SW. In the 3D geophysical survey area, the most
important local Carboniferous-age fault trends ENE-WSW. Some small-scale discontinuities on a NW-SE trend
that are confined within the Carboniferous section are also interpreted. These may be related to small scale
faulting or possibly to syn-sedimentary slumping.
Many of the Carboniferous-age faults were inverted (i.e. the direction of movement on the fault was reversed)
at the end of the Carboniferous Period during the Variscan Orogeny (mountain-building event). To the north of
the mapped local ENE-WSW fault, much of the Millstone Grit Formation is interpreted to have been removed at
this time whilst to the south of this fault the majority of the Millstone Grit Formation section is preserved.
The overlying Permian and Triassic section is cut by a series of N-S trending extensional faults. The age of these
faults is not known with certainty as the thickness variations in this section may in part be the result of the
infilling of irregularities in the end-Carboniferous unconformity surface rather than as a result of syndepositional faulting.
It is clear from the geophysical data that, in most areas, there is little or no linkage between these N-S-orientated
faults in the shallow section and the deeper Carboniferous-age faults with a different orientation. The later NS faults appear for the most part to die out within the Permian Manchester Marls section where more ductile,
anhydrite-bearing, rocks have been recorded.
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Figure 17.1: Representative line from 3D geophysical survey
A further period of uplift, thought to be early Tertiary in age, resulted in some reactivation of both the N-S fault
set and the deeper Carboniferous-age faults.
It should be noted that the BGS 1:50,000 Solid Geology Sheet #83 shows a NW-SE trending fault (the Hillhouse
Fault) passing close to the application site. This area was last surveyed in 1937 prior to the extensive oil-related
drilling in the area. The results of these predominantly shallow wells and the more recent results of a resistivity
tomography survey, conducted by the Applicant in 2010, show that the Hillhouse fault is not present in this area
with the mapped orientation. It is likely that, if present, the fault has more of a N-S orientation in this area
similar to the orientation of the Ince Blundell fault to the west, the northerly extension of which forms the
bounding fault of the Formby shallow oilfield.
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Figure 17.2: Excerpt from BGS Solid Geology Map
The result of the above geological baseline assessment is that the risk of induced seismicity is confined to those
faults that are present within the Carboniferous section that will be the target of the proposed hydraulic fracture
stimulation operations and that the shallower faulting in the Permian and Triassic section does not constitute a
risk of induced seismicity because of the lack of linkage between the two fault sets.

Baseline Stress Regime
The likelihood of an existing fault to be reactivated either naturally or as a result of anthropomorphic activity is
linked to the orientation of the fault and the current in-situ stress regime.
The in-situ stress field in an area is related to often long-range forces such as those imparted by plate tectonic
movements such as the collision of Africa and Eurasia.
The in-situ stress field may be defined by the three(3) mutually perpendicular compressive stresses, the vertical
stress (σv) and two horizontal components, the maximum (σh max) and minimum (σh min) horizontal stresses.
Sources of data to determine the orientation of the principle stresses in the area include borehole breakout data
from historic wells which measures the orientation of small drilling induced fractures around the borehole.
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Compilations of stress data such as the World Stress Map (2016) or Baptie (2010) or the results of nearby wells
may be used to assess the likely stress regime. A determination of the actual stress regime at the application
site will be made once the initial vertical well has been drilled.
Regional data pertinent to the site is presented in Table 17.2 below.
Source

Orientation of Maximum
Horizontal Stress

Distance from Site (km)

World Stress Map (2008)
Sellafield

155֯

100

Conwy

143֯

64

Wray, Lancs

135֯

64

Baptie (2010)
England

139֯

Preese Hall-1

173֯ ± 7֯

30

Becconsall-1z

145֯

17

PNR-1

141֯

26

Table 17.3: Orientation of Maximum Horizontal Stress
The result from nearest measurement at the Becconsall-1z well (145֯ ) is taken as indicative of the likely
orientation of maximum horizontal stress at the site although the possibility of a locally more N-S orientation,
as seen at Preese Hall-1, cannot be discounted at this stage given the apparent swing in the orientation of local
faults that cut the shallower Triassic section from a NW-SE to a more N-S orientation in the vicinity of the
application site.
The true orientation of maximum horizontal stress will be determined in the vertical well and will be used to
orientate the horizontal well (approximately perpendicular to the maximum horizontal stress) and to provide
input to the final HFP.
The likely magnitude of the horizontal stresses was determined at the Preese Hall-1 well location by De Pater &
Baisch (2011). In this study σh max was determined to range between 0.0283 and 0.0294 MPa/m and σh min
between 0.0170 and 0.0181 MPa/m with σv of 0.0235 MPa/m. Comparable numbers are reported from the more
recent Preston New Road-1 well.
Assuming the above stress regime, the expected orientations of critically stress faults are vertical, with strikes
of either 175o (i.e. c. N-S) and/or 115o (i.e. c. ESE-WNW). Faults striking ENE-WSW, as observed locally in the
Carboniferous section, will not be critically stressed. In the assumed stress regime, a pore pressure increase of
approximately 24 MPa above the hydrostatic gradient would be required to induce slip on such faults, which is
well above the pressure changes that are expected at the hydraulic fracture tips.
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Baseline Seismicity
The BGS maintain a catalogue of historic seismicity (both natural and induced) dating back to the 17 th Century.
The early records are more anecdotal with modern seismic recording beginning in the 1970s when a national
seismic monitoring array was established.
The sensitivity of the array is dependent upon the number and location of the monitoring stations. The current
array is expected to be able to characterise all seismic events above magnitude 2.5 M L. The catalogue does
record smaller events, but the record is not complete for events smaller than 2.5 ML.
Figure 17.3 shows all the seismic events in the BGS catalogue within a 100 km radius of the application site over
the last 100 years (to 21 July 2018) coloured and scaled by magnitude range.

Figure 17.3: Seismic events in the BGS catalogue within a 100 km radius of the Site (to July 2018)
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Figure 17.4: Events in the BGS Catalogue within 20 km of the Site
It can be seen from Figure 17.4 that the application site is in an area of low historic seismicity with only two
earthquakes in the BGS Catalogue within 20 km of the site.
The applicant has contracted a specialist company to undertake a seismic baseline monitoring study of the area
which will involve the installation of a seismic monitoring array. Whilst this array, comprising a number of 3component short period seismometers, will be able to detect smaller local events than the BGS national
monitoring array that is not the purpose of the baseline study.
The baseline study is aimed at verifying that the array, as modelled, has the required sensitivity in practice to
monitor the proposed hydraulic fracture stimulation programme as part of the UKTLS, as required by the HFP to
be approved by the OGA before hydraulic fracture stimulation operations can commence.

Impact Assessment
The drilling of the vertical and horizontal boreholes is not considered to present a risk of induced seismicity. It
is normal practice in deep borehole drilling to cross faults in the subsurface and there is no evidence of this
resulting in induced seismicity. This is thought to be because of the small volumes of fluid and the low pressures
used during drilling operation in contrast with hydraulic fracture stimulation.
Minor levels of presumed induced seismicity (three events of magnitude less than -0.5ML) were recorded during
the flow testing period of the Preese Hall-1 well. These events were interpreted (De Pater & Baisch 2011) as
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either aftershocks of the earlier induced seismic events or events induced by the drawdown (the difference
between the average reservoir pressure and the flowing bottomhole pressure) during flow testing.
Flow testing of low porosity and permeability shale reservoirs is not considered to constitute a risk of largerscale induced seismicity such as is seen in some higher porosity and permeability reservoirs e.g. at Groningen in
the Netherlands where pressure reduction from gas production has resulted in reservoir compaction,
subsidence and induced seismic events. In shale reservoirs their low porosity and low Biot’s parameter means
that compaction effects are negligible and hence subsidence and subsidence-related induced seismicity will not
occur.
On the basis of the above, Phases 2 and 3 (drilling of the vertical and horizontal boreholes) and Phase 5 and 6
(initial flow testing and extended well testing) are not considered to carry a risk of generating induced seismicity
of a magnitude that could be felt at the surface.
Extensive studies have been undertaken on the possibility of induced seismicity resulting from hydraulic fracture
stimulation of the Bowland/Hodder Unit, the maximum expected magnitude of such events and their potential
mitigation since the Preese Hall events of 2010.
Green et al (2012) concluded that (based largely on a review of coal mining induced seismicity in the UK - in
rocks of similar strength to those in which the Preese Hall events occurred) the likely largest induced event from
hydraulic fracture stimulation of Carboniferous-age rocks in the UK would be ~ 3.0 ML.
The main recommended embedded mitigation stemming from the above studies is the UKTLS discussed in detail
in section 17.8.1 below. This mechanism is predicated on the observation that the larger induced seismic events
that may have the potential to be felt at the surface are preceded by small precursor events that are themselves
distinguishable from the low-level (generally < 0.0ML) events generated by normal hydraulic fracture stimulation
i.e. those related to the formation of the fractures themselves.
By setting the threshold level at the current level of 0.5ML it is expected, even given the observed potential for
an increase in event magnitude once pumping has stopped (the so-called trailing effect or post-injection
magnitude increase), that the maximum observed event will have a magnitude of no more than 1.5M L as
opposed to a maximum ~3.0ML without mitigation.
Whilst the magnitude of an event is important it is more important to gain an understanding of the impact of
any such event at the surface. Therefore, models utilising established ground motion prediction equations have
previously been conducted in support of the Preston New Road shale gas project to model the likely ground
motion at the surface resulting from events of 0.5ML (threshold event), 1.5 ML (maximum event size assuming
0.5ML threshold and observed maximum post-injection magnitude increase) and 3.1ML representing the
maximum expected induced seismic event. The source of the events was modelled at depths between 1750m
and 2200m.
The predicted ground motion (PPV mm/s) results (95th percentile) from the Preston New Road Study are given
in Table 17.4 for varying horizontal distances from the epicentre.
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Predicted Ground Motion PPV (mm/s)

0.5 ML
1.5 ML
0 km
0.21
1.88
3 km
0.17
1.58
5 km
0.13
1.22
10 km
0.05
0.55
Table 17.4: Predicted Ground Motion PPV (mm/s)
The results of the Preston New Road Study are reproduced here as the project shares many similarities to the
proposed development including geology, depth of subsurface operations, hydraulic fracturing method and
regulatory regime.
The above modelling results can be compared to publicly available ground motion data from Cuadrilla
Resources’ Preston New Road site in which nine microseismic events with magnitude greater than 0.0 ML have
measured ground motions (at an epicentral distance of 0 km) of between 0.04 and 0.68 mm/s. The largest of
these events (1.5 ML) had a measured PPV of 0.68 mm/s compared to the modelled 1.88 mm/s suggesting that
the modelling results are conservative.
To recap, people may detect ground motion as low as 0.5mm/s and may complain about ground motions in
excess 1 mm/s. Clearly the sensitivity of individuals will vary, and their response will also be conditioned by the
level of baseline ground motions in the environment.
For comparison, ground motions associated with road traffic may vary between 0.1 and 0.8 mm/s and vibration
from a passing train may reach 1.5 mm/s.
A PPV limit of 12mm/s is set in Mineral Planning Guidance 14 for vibration sensitive building (being the limit
above which such buildings may suffer cosmetic damage).
The results of this work conclusively demonstrate that assuming the embedded mitigation of the UKTLS that the
ground motion at the surface from a 0.5ML or 1.5ML event is well below the level that may cause cosmetic
damage to even the most sensitive structures at the surface.
In order to assess the Impact Significance of possible induced seismicity from the proposed development the
potential Receptor Sensitivity and the potential Magnitude of Impact of three scenarios with induced seismic
events of varying size have been assessed as shown in Table 17.5:
Event
Size

Justification for Scenario

0.5 ML

Event equating to the current threshold level of the UKTLS

1.5 ML

Maximum predicted event size with embedded mitigation

3.1 ML

Estimated maximum event size without mitigation
Table 17.5: Impact Significance Scenarios

For all scenarios, receptor sensitivity is considered to be Low for residential receptors and Medium for both
local infrastructure receptors and the proposed boreholes based on the criteria in Table 17.6 below.
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Criteria for Receptor Value (Sensitivity)
Very High

Receptor has very high importance and rarity, international scale and very limited capacity
to accommodate change. Not easy to replace or substitute.

High

Receptor has high importance and rarity, national scale, limited capacity to accommodate
change. Limited potential for replacement or substitution.

Medium

Receptor has high or medium importance and rarity, regional scale, limited capacity to
accommodate change.

Low

Receptor has medium to low importance and rarity, local scale, moderate capacity to
accommodate change. Has potential to be replaced or substituted.

Negligible

Receptor has very low importance and rarity, local scale, can accommodate change. Could
be replaced or substituted.
Table 17.6: Receptor Sensitivity

The Magnitude of Impact has been assessed for each scenario according to the maximum expected EMS
intensity at the surface.
Magnitude of Impact
Major

Equating to EMS Intensity VIII.
A few well-built ordinary buildings show serious failure. Weaker older structures may
collapse.
People have difficulty standing.

Moderate

Equating to EMS Intensity VII.

Minor

Many buildings show moderate damage. Small cracks, fall of plaster, parts of chimneys
may fall down. Older buildings may show large cracks.
Most
people
frightened
and
runVI.outdoors.
Equating
to EMS
Intensity
V to
Cosmetic non-structural damage to property.

Negligible

Felt by most. Many may be frightened. Objects may fall and hanging objects sway
considerably.
Equating to EMS Intensity II-IV.
No damage to property or infrastructure. Felt by a few up to many people indoors depending
on intensity. Felt by very few outdoors

No Change

Equating to EMS Intensity I.
Windows
Not
felt. doors and dishes rattle.
Table 17.7: Table relating EMS Intensity to Magnitude of Impact

The modelled ground motion for the 0.5ML scenario has a maximum value of 0.21 mm/s, which is below the
level at which an event would be expected to be perceptible to people equating to EMS Intensity I. The
Magnitude of Impact has correspondingly been set at No Change.
The modelled ground motion for the 1.5ML scenario has a maximum value of 1.88 mm/s which is above the
expected level at which an event would be perceptible to people but well below the level that may cause
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cosmetic damage to even the most sensitive structures. Such an event would have a maximum EMS Intensity
between II and IV, hence the Magnitude of Impact has been classed as Negligible.
In order to assess the Magnitude of Impact for a possible 3.1ML event the BGS Earthquake Catalogue has been
consulted.
The recorded EMS Intensity for all events with a magnitude between 2.8ML and 3.5ML within 100 km of the site
in the last 100 years (41 events) have been considered. The range of EMS Intensity for these events is between
III and V.
To account for the fact that the majority of these events are recorded as having originated at greater depth than
the proposed hydraulic fracture stimulation will take place, which may have reduced the observed intensity at
the surface, the predicted maximum EMS Intensity for a 3.1ML event has been raised from V to VI. This is
consistent with the modelling conducted at Preston New Road, which concluded that a 3.1ML event may result
in minor cosmetic damage to sensitive structures. The Magnitude of Impact has therefore been classed as
Minor.
Event Size

Estimated EMS Intensity

Magnitude of Impact

0.5 ML

I

No Change

1.5 ML

II

Negligible

3.1 ML

VI

Minor

Table 17.8: Magnitude of Impact of Assessed Scenarios
The predicted Impact Significance of the three scenarios is given in the table below.
Event Size

Receptor
Sensitivity

Magnitude of Impact Impact Significance

0.5 ML

Low to
Medium

No Change

Neutral

1.5 ML

Low to
Medium

Negligible

Neutral/Slight

3.1 ML

Low to
Medium

Minor

Neutral/Slight to
Slight

Table 17.9: Impact Significance of Assessed Scenarios
The above analysis does not take into account the likelihood of an induced seismic event of the above
magnitudes occurring during the proposed development or the impact of embedded mitigation which is aimed
at limiting the magnitude of any induced seismic event.
Part of the embedded mitigation is aimed at ensuring that hydraulic fractures do not interact with mapped
regional faults. However, it is not possible to avoid all of the smaller faults, many of which may be below the
resolution of the geophysical data.
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Based on the above and taking in to account the typical size of events associated with hydraulic fracture
stimulation and the predicted level of faulting in the Bowland/Hodder, the following likelihoods are assigned to
the three (3) scenarios.
Event Size Likelihood
0.5 ML

Medium to Low – reactivation of small faults possible with
expected events between 0.0 – 0.5ML

1.5 ML

Low

3.1 ML

Very Low – not expected due to embedded mitigation
Table 17.10: Likelihood of Assessed Scenarios

All onshore wells in the UK are designed and constructed in accordance with the following main regulations and
guidance:
•
•

The Offshore Installations and Wells (Design and Construction etc) Regulations, 1996 (DCR 1995);
and
The Borehole Site and Operations Regulations, 1995 (BSOR 1995)

In accordance with Regulation 18 of DCR 1996, Well designs are subject to independent well examination and
must be notified to the Health and Safety Executive under Regulation 6 of BSOR 1995. Borehole operations are
regulated by the Health and Safety Executive and the OGA
The proposed boreholes will be designed in accordance with the above regulations and guidance and
constructed following good industry practices. The main principle of borehole design is that there should be
multiple barriers in place to prevent unwanted release of contaminants to the environment, either at the surface
or in the subsurface. This is principally achieved through the borehole construction, using multiple strings of
steel casing, each separately cemented in place, through the use of pressure control equipment during the
operational life of the well and cement plugs on final well abandonment.
Incidences of the loss of well integrity resulting in releases to the environment are very rare as they require the
failure of multiple barriers Davies et al (2014)
Failures of a single barrier (e.g. a casing leak) may occur during the operational life of a well but do not result in
releases to the environment. Such leaks, which are more common in producing wells, as these may contain
corrosive fluids, are detected by routine monitoring and can be repaired.
There are considered to be no borehole integrity issues associated with the low levels of induced seismicity
associated with normal hydraulic fracture stimulation operations for which the boreholes have been designed.
The fractures produced will propagate way from the wellbore and the events initiated are considered to be of
sufficiently low magnitude as to not cause damage to the borehole construction.
The subsurface paths of the two boreholes drilled from the application site have been designed such that there
is expected to be no interference from the hydraulic fractures created in the vertical borehole with the
horizontal borehole and vice versa. Thus, so called frac hits, in which pressure transmitted from the borehole
undergoing hydraulic fracture stimulation is transmitted to a second borehole via the fractures created, will be
avoided. As a further precaution, the borehole not currently undergoing hydraulic fracture stimulation will be
pressure contained.
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Larger induced seismic events, those up to the maximum expected unmitigated magnitude (3.1ML), occurring in
the vicinity of the borehole undergoing hydraulic fracturing have the potential to impact either the borehole
undergoing hydraulic fracture stimulation or an adjacent borehole.
Deformation of a portion of the casing in the Preese Hall-1 well was recorded resulting from the induced seismic
events in 2010. Whilst this is evidence that induced seismicity can have an impact on borehole undergoing
hydraulic fracture stimulation, it should be noted that the deformation of the casing did not result in a loss of
borehole integrity.
The HFP which is required to be approved by the OGA will detail the procedure for the verification of ongoing
borehole integrity during the proposed hydraulic fracture stimulation following any recorded induced seismic
event above an agreed level.
The likelihood of induced seismic events of magnitude 0.0ML - 0.5ML is assessed as medium to low with the
likelihood of larger events assessed as low (0.5ML - 1.5 ML) or very low (>1.5ML).
By limiting the maximum expected magnitude of any induced seismic event through the embedded mitigation
it is not considered that the integrity of the boreholes will be compromised by any such event.

Mitigation
Embedded Mitigation
A range of embedded mitigation measures have or will be implemented to ensure that induced seismicity
related to operations at the application site is minimised. Some of these measures are required under legislation
or to comply with environmental permits, whilst others represent good industry practice, as interaction with
faults reduces the effectiveness of the hydraulic fracture stage in addition to introducing a risk of induced
seismicity.
Embedded mitigations can be divided into those employed prior to the hydraulic fracture stimulation and, those
employed during hydraulic fracture stimulation.
Embedded mitigations employed prior to hydraulic fracture stimulation include:


Detailed interpretation of geological and geophysical data near the proposed site to ensure that the well
path can be designed to avoid interaction of the proposed hydraulic fractures with identified, potentially
critical-stressed, regional faults;



Baseline seismic monitoring to confirm that the seismic monitoring array to be deployed has the
necessary sensitivity to comply with the required UKTLS;



Review of historic seismicity;



Review of previous hydraulic fracture stimulations in the area and any previous incidents of induced
seismicity; and



Fracture modelling of proposed hydraulic fracture stimulation stages to estimate fracture height and
fracture half-length.

Embedded Mitigations to be employed during hydraulic fracture stimulation include:


Implementation of all mitigations contained in the Hydraulic Fracture Plan (HFP) approved by the OGA;
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Mini-Fractures as required ahead of the main hydraulic fracture stimulation to obtain geomechanical
data to fine-tune the parameter for the main hydraulic fracture stimulation;



Monitor seismicity (natural and induced) via a surface array;



Monitor microseismicity events to track fracture growth via a downhole microseismic array; and



Continual review of the results of prior stages to enable modification of later stages (stage size or
pumping rates) to minimise induced seismicity.

The OGA’s current guidance on what is required to be addressed by the HFP is given below:


A map and seismic lines showing faults near the well and along the well path, with a summary
assessment of faulting and formation stresses in the area and the risk that the operations could
reactivate existing faults;



Information on the local background seismicity and assessment of the risk posed by induced seismicity;



A comparison of proposed activity to any previous operations and relationship to historical seismicity;



Summary of the planned operations, including the techniques to be used, the location of monitoring
points, stages, pumping pressures, volumes and the predicted extent of each proposed fracturing event;



Proposed measures to mitigate the risk of inducing an earthquake and a description of decision tree for
a real-time traffic light scheme for monitoring local seismicity;



The processes and procedures that will be put in place during hydraulic fracturing for fracture height
monitoring to identify where the fractures are within the target formation and ensure that they are not
near the permitted boundary (as defined by the environmental permit);



In the event that the fractures extend beyond the EA permit boundary, the steps that would be taken
to assess and if necessary, mitigate the effect and limit further propagation outside the target rocks;



The type and duration of monitoring and reporting during and/or after hydraulic fracturing has taken
place and the geologic data to be published;



Procedure for post fracturing reporting of the location, orientation and extent of the induced fractures
to demonstrate that the environmental permit has been complied with. This will need to include
provision for reporting on proposed mitigation measures to prevent propagation should fractures
extend to within a short distance of the permitted boundary; and



Proposed level of seismic event above which fracturing cannot resume without consent after evidence
is provided that the boreholes are not damaged, and the groundwater remains protected by such
boreholes.

17.8.1.1. UK Traffic Light System (UKTLS)
The current UKTLS combines real-time monitoring of both seismicity and ground motion with a series of
threshold levels and actions that are used to regulate the Operators’ (the Applicant) response to induced
seismicity recorded either during or as a result of hydraulic fracture stimulation operations.
The currently employed threshold levels are detailed below although the relevant regulatory body, the OGA,
has indicted that these levels may be modified upwards if actual experience shows this can be done without
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compromising the effectiveness of the controls. The actual threshold levels to be used at Altcar Moss will be
agreed in advance with the Oil and Gas Authority.
Green Level <0.0 ML: If measured levels of induced seismicity remain below this level, then the hydraulic
fracture stage can continue as planned.
Amber Level 0.0ML - 0.5ML: An event in this range during a hydraulic fracture stimulation stage may be indicative
of the reactivation of a pre-existing fault. The stage may continue with caution, possibly at reduced rates. A
review of the microseismic monitoring data will be undertaken and any modifications to the parameters for
future stages considered.
Red Level >0.5ML: If an event greater than 0.5ML is observed then the pumping of the stage will be stopped and
the ground motion (PPV) associated with any events analysed. Provided that the measured ground motion is
less that the limit set in the HFP the further stages may be completed as planned. If the ground motion limit is
exceeded, then additional measures, such as a further pressure reduction will be implemented, and the location,
volume and pressure of subsequent stages may be required to be modified before operations recommence.
Such modifications will be based upon an assessment of the induced seismicity that is performed during the
post-red-light pause in operations.
The final details of the embedded mitigation scheme to be used at Altcar Moss will be agreed in advance with
the Oil and Gas Authority as part of the Hydraulic Fracture Plan.
In addition to the UKTLS, a downhole microseismic array will be deployed in the adjacent well to monitor fracture
height growth during normal operations.
The downhole microseismic array differs from the broadband seismometers deployed as part of the UKTLS,
comprising an agreed number of higher frequency 3-component seismometers capable of detecting events as
small as magnitude -1.0ML to -3.0ML.
Principally used to monitor the extent of the stimulated rock volume, the downhole microseimic array may be
used to check compliance with any environmental permit conditions such as assuring the fractures created stay
within the agreed target zone. The data collected during this monitoring can also be used to recognise the
reactivation of pre-existing faults.

Additional Mitigation
The requirements of the HFP that needs to be agreed by the OGA ensures that all necessary mitigations are in
place or are capable of being implemented prior to hydraulic fracture stimulation operations commencing.
All these mitigations are therefore embedded mitigations and hence there are no further additional mitigations
to consider with respect to induced seismicity.

Residual Effects
With the embedded mitigations in place the Impact Significance of induced seismicity from the proposed
development on the identified receptors is assessed as Neutral to Neutral/Slight. No significant residual effects
remain.
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Summary
The environmental assessment set out in this Chapter shows that in the event of the proposed development
causing induced seismicity, the likely Impact Significance on surface structures would be Neutral to Slight with
the proposed embedded mitigation, rising to Moderate/Slight without such mitigation. Similarly, with the
embedded mitigation it is not considered that any induced seismicity would compromise borehole integrity.
There is no mechanism for surface subsidence from the proposed development.
Therefore, it is considered that induced seismicity will not have a significant effect in the context of this
environmental assessment.
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18. TRAFFIC AND TRANSPORT
EXECUTIVE SUMMARY


The proposed development is being undertaken on a greenfield site accessed from the public
highway, Sutton’s Lane.



All HGV vehicles will access the site using a specified route, turning north east from Lord Sefton Way
onto Sutton’s Lane and after approximately 220m turning north west onto private land where a new
access track will be constructed



A baseline condition was established by way of a Manual Classified Count on Lord Sefton Way



Existing 7-day average daily two-way vehicle flow (24 hours) on Lord Sefton Way is 4,106, of which
127 were HGVs



Peak daily HGV movements associated with the hydraulic fracture simulation phase equates to an
average of approximately 55 HGV trips per day



Additional mitigation may be provided by any Traffic Management Plan, which would be subject to
agreement with LCC.



The development will not significantly impact on nearby residents and highway users



The residual effects from traffic and transport with the mitigation in place are considered by the
Assessment Team is Neutral/Slight with the potential for a temporary Negligible change in the
baseline conditions

Introduction
This Chapter has been produced by Local Transport Projects Ltd (LTP) and considers the likely environmental
effects of the traffic and transport associated with the proposed development at Altcar Moss.
LTP has produced a Transport Statement (TS) that provides an appraisal of the impact of the development in
terms of transport infrastructure, considering factors such as the suitability of the access arrangements,
congestion and delay, and traffic management measures. A copy of the TS is provided at Appendix G within the
technical appendices). Reference to the findings of the TS is included within this Chapter of the Environmental
Statement. As such, the reports should be read in conjunction with each other.
The scope of the TS and this Chapter of the Environmental Statement has been based on the latest local and
national guidance, particularly the Government’s ‘Planning Practice Guidance’ (DCLG, 2014), and ‘Guidelines for
the Environmental Assessment of Road Traffic’ (IEA, 1993) produced by the Institute of Environment Assessment
(IEA) (now the Institute of Environmental Management & Assessment (IEMA). The scope of this Chapter has
been agreed with LCC and is summarised below:






Introduction to the assessment and the scope;
Planning policy context and legislation;
Assessment methodology;
Study area;
Baseline conditions;
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Proposed daily traffic generation;
Assessment criteria;
Assignment of significance;
Receptor sensitivity/value;
Assess significance of effects and the magnitude of impact for development traffic, to consider potential
impacts including (some areas are assessed in other ES chapters):
o Severance;
o Driver Delay;
o Pedestrian/Cyclist Delay & Amenity;
o Accidents & Safety;
o Ecological Impact;
o Hazardous Loads;
o Noise & Vibration;
o Air Pollution/Dust & Dirt; And
o Visual Impact.
Mitigation measures and cumulative effects; and
Assessment summary.

Transport Statement Summary
The TS is provided as Appendix H within the technical appendices, although for ease of reference, key elements
of the TS have been reproduced in this section.
The proposed HGV (Heavy Goods Vehicle)/AILV (Abnormal Indivisible Load Vehicle) route to the site is:
•
•

HGVs travelling towards the site: A565 – Altcar Road (B5195) – Lord Sefton Way (B5195) – Sutton’s
Lane – Access Track.
There are no access or egress specific requirements. The egress route from the site is a reverse of
the route to the site.

A map detailing the proposed AILV/HGV routeing can be found in Figure 18.1 below:
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Figure 18.1: Proposed AILV/HGV Routeing
Source Imagery: Copyright Google Earth Pro (License Key-JCPMR5M58LXF2GE)

An assessment of the route has been undertaken in the TS and consists of two-stages:
1. A desk study using CAD swept path analysis software on Ordnance Survey base plans to confirm that locations
along the route can physically accommodate the assumed AILV; and
2. Site work to identify any potential obstructions to the AILV progress (including traffic islands and street
furniture within parts of footways and verges that may need to be overhung by the AILV).
Key locations of the proposed access route have been identified as part of the route identification assessment
process with the potential issues having been identified along with the suggested enabling works. A desk-study
using CAD swept path analysis software on a topographical survey and an Ordnance Survey base plan has been
carried out to identify any areas of the route which require further consideration.
The swept paths indicate that the most onerous vehicle, the Active Mud Tank Transport, would be able to
manoeuvre around the Altcar Road (B5195)/Stephenson Way roundabout, the Lord Sefton Way/Sutton’s Lane
junction, the widened southern section of Sutton’s Lane, and the private access track, with only minor overhang
(not overrun) on the private access track section of the route.

Planning Policy Context
The TS and this Environmental Statement Chapter have been prepared with reference to the following
documents where appropriate:
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National Planning Policy Framework (MHCLG, 2018);
Planning Practice Guidance (DCLG, 2014);
Central Lancashire Highways & Transport Masterplan (LCC, 2013);
Lancashire County Council Local Transport Plan 2011-2021 (LCC, 2011);
Assessment and Management of Environmental Effects – Design Manual for Roads and Bridges (DMRB)
(HA, 2008);
Guidance on Transport Assessment (DfT, 2007); and
Guidelines for the Environmental Assessment of Road Traffic (IEA, 1993).

The NPPF 2019 outlines the overarching principles of national planning policy, with a “presumption in favour of
sustainable development” representing a golden thread running through the framework.
In relation to the promotion of sustainable transport, the framework states that all developments that are
expected to generate a significant amount of movement should be supported by a Transport
Statement/Assessment, and should take account of whether:
“appropriate opportunities to promote sustainable transport modes can be – or have been – taken up, given the
type of development and its location;
safe and suitable access to the site can be achieved for all users; and
any significant impacts from the development on the transport network (in terms of capacity and congestion),
or on highway safety, can be cost effectively mitigated to an acceptable degree” (MHCLG, 2018).
The NPPF and its accompanying PPG require that transport assessment is undertaken for “developments that
generate significant amounts of movement”, although what constitutes significant is not defined.
Based on the assessments detailed in the TS, it is considered that the projected trip generation associated with
the proposed development does not represent a significant amount of movement, with a maximum of 97 daily
two-way trips generated by the proposed development, as summarised in Table 18.1:
Phase

Average Daily Twoway HGV Trips

Average Daily Twoway Staff Trips

1) Access Track & Wellsite Construction
24
14
2) Drilling & Coring of a Vertical Borehole
8
50
3) Drilling & Coring of a Horizontal Borehole
7
50
4) Hydraulic Fracture Stimulation of the
55
42
Vertical
5)
Initial& Horizontal
Flow Testing
Boreholes
of the Vertical &
14
40
Horizontal
6)
Extended
Boreholes
Well Test of the Horizontal
3
36
Borehole
7)
Decommissioning & Well Abandonment
13
30
8) Wellsite & Access Track Restoration
44
14
Table 18.1: Development Traffic Generation by Phase

ALL TWOWAY VEHICLE
TRIPS
38
58
57
97
54
39
43
58

The maximum number of daily vehicle movements is expected to occur in Phase 4 of the development. Given
that the development is projected to generate a significantly lower number of trips than the Department for
Transport’s threshold for assessment of 30 two-way peak hour vehicle trips (DfT, 2007), the development should
not have a detrimental impact on the operation of the local highway network, as concluded within the TS.
Therefore, as the impact of the proposals is not expected to be severe, the proposals are considered to be in
accordance with the NPPF, which states that “[d]evelopment should only be prevented or refused on highways
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grounds if there would be an unacceptable impact on highway safety, or the residual cumulative impacts on the
road network would be severe” (MHCLG, 2018).
This Environmental Statement Chapter utilises some of the projections and assessments within the TS, in order
to provide an appraisal of the development’s transport impact on the environment.

Consultation
The scope of the TS was agreed with LCC Highways (Ref: Neil Stephens) as part of pre-application discussions.
This Environmental Statement Chapter also considers the feedback provided by LCC within the ES Scoping
Opinion dated 27th March 2018, as outlined below, with reference to where these points are addressed:

Consultee

LCC
Scoping Opinion

Comments

Paragraph Reference as to
where addressed within
the Environmental
Statement

The ES should include a breakdown of the numbers of Addressed in Section 18.3
vehicles associated with each stage of the operation and in Section 3 of the TS.
together with the size of vehicles to be used. The
information should include details of any abnormal loads
that might be required”
“The ES should include information on the background
traffic levels on the highways that are proposed to be used Addressed in Section 18.7.1
to access the development site. This should include motor below and in Section 4 of
vehicles and vulnerable road users (pedestrians, cyclists
the TS.
and horse riders)” –
“The ES should include information on existing highway
conditions (road dimensions, accident records, swept path
analysis of any significantly constrained sections of
highway) and demonstrate that all sections of highway
and affected junctions can operate effectively and safely”

Addressed in Sections 1.2
(swept paths) and 1.6.2
(road safety) and in Section
5 of the TS.

“Sutton’s Lane to be used to access the site is part of an
adopted highway. However, no carriageway or footway is
constructed and therefore the ES should demonstrate that Addressed in Section 1.8
this road will be of a suitable standard to be used as an below and in Section 5 of
access to the site”
the TS.
“If Broad Lane is to be used as a secondary access to the
site, the suitability of this road and its junction with the
B5193 should also be assessed”
Broad Lane is no longer
proposed to provide access
to the site.
Table 18.2 Summary of Consultation
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Assessment Methodology
Potential Impacts
The IEA guidance (1993) outlines a number of potential environmental impacts of increased traffic flow that
should be considered as part of an Environmental Statement, as outlined below:
Severance
Increased traffic flows on a road can create a perception of severance in communities, associated with
difficulties in crossing the road and the subsequent social effects of separating people and places. The potential
severance impact of the proposals has been assessed with reference to the increase in traffic flows on the
highway links local to the application site.
Driver Delay
Delay to vehicle journeys is defined as either geometric delay, which is related to the layout of junctions and the
highway network, or queuing delay, which is related to the presence of other traffic on the highway network.
Changes to junctions could have an impact in terms of geometric delay, with the additional traffic generated by
the development potentially impacting upon driver journeys through a contribution to queuing delay.
Pedestrian/Cyclist Delay & Amenity
This impact relates to journeys made by pedestrians and cyclists, with increased traffic on the network
potentially leading to increased crossing delay for these modes, as well as possible detrimental effects on the
amenity of walking/cycling routes due to traffic noise, vibration, pollution, fear and intimidation.
Accidents & Safety
Collision records for the existing highway network have been analysed in order to determine the likely impact
of the proposed development in terms of road collisions (previously referred to as accidents).
Ecological Impact
The IEA guidance (1993) states that the two most important possible traffic factors in relation to ecology are
chemical spills and the removal of habitats, neither of which is expected to occur as a result of the proposed
development. Therefore, this potential impact has not been considered within this Environmental Statement
Chapter.
Hazardous Loads
The proposed development will at times involve the transportation of hazardous loads e.g. diesel fuel. All drivers
transporting hazardous goods will be trained and certified to transport hazardous goods in accordance with
current regulation, therefore this potential impact has been considered within this Environmental Statement
Chapter.
Noise & Vibration
Noise and vibration issues have been considered within Chapter 15 of this Environmental Statement.
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Air Pollution/Dust & Dirt
Air quality issues have been considered within Chapter 9 of this Environmental Statement .
Visual Impact
Visual impact issues have been considered within Chapter 13 of this Environmental Statement.

Receptor Sensitivity/Value
The IEA guidance (1993) highlights particular user groups and locations that may be sensitive to changes in traffic
conditions, as reproduced below:
•
•
•
•
•
•
•
•
•

“People at home;
People in work places;
Sensitive groups including children, elderly and disabled;
Sensitive locations (e.g. hospitals, churches, schools, historical buildings);
People walking;
People cycling;
Open spaces, recreational sites, shopping areas;
Sites of ecological/nature conservation value; and/or
Sites of tourist/visitor attraction” (IEA, 1993).

Utilising the IEA guidance (1993), the following classification of sensitivity for different types of road link (i.e. the
type of receptor that has been assessed) has been adopted for the purposes of this Environmental Statement
Chapter:
Sensitivity

Receptor Type

Negligible

Receptors with low sensitivity to traffic flows and those distant from the affected roads.

Low

Receptors with some sensitivity to traffic flows, such as places of worship, public open spaces,
listed buildings, tourist/visitor attractions and residential/workplace areas with adequate
footway provision.

Medium

Receptors with medium levels of sensitivity to traffic flows, such as congested junctions,
doctors’ surgeries, hospitals, shopping/recreational areas with roadside frontage, and roads
with narrow footways or restricted width for on-road cyclists.

High

Receptors with the greatest sensitivity to traffic flows, such as schools, colleges, playgrounds,
locations with road safety issues, retirement/care homes, and roads with no footway
provision where there is pedestrian demand.
Table 18.3: Definitions of Receptor Sensitivity

Magnitude of Impact
The IEA guidance (1993) outlines two “broad rules-of-thumb” for establishing the study area, based on
proportionate increases in traffic flow. It is worth noting that guidance on Transport Assessments and Transport
Statements has moved away from an assessment-based approach considering the proportionate increase in
traffic flows. This methodology favoured sites adjacent to roads that were already busy, therefore the
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proportionate impact of the proposed development would be relatively low. Irrespective, this assessment has
been based on the relevant IEA guidelines (1993) and has considered the environmental effects of traffic, taking
into account receptor sensitivity and the magnitude of the predicted impact based on the DMRB (Design Manual
for Roads & Bridges) guidelines (HA, 2008).
Where the screening test outlined in the IEA guidelines identifies that transport impacts may occur, the
magnitude of the impact has been assessed. Table 18.4 sets out the criteria for determining the magnitude of
impacts, based on the principles set out in Table 2.2 of the DMRB guidance (HA, 2008):
Magnitude

Typical Descriptors
Very minor loss of capability for movement along and across transport corridors, Very minor
loss of access to key facilities and very minor loss of highway safety. Very minor increase in
delays to travellers (Adverse).

Negligible
Very minor increase in capability for movement along and across transport corridors, very
minor increase in access to key facilities and very minor increase in highway safety. Very minor
decreases in delays to travellers (Beneficial).
Some measurable loss of capability for movement along and across transport corridors, some
measurable loss of access to key facilities and some measurable loss of highway safety. Some
measurable increase in delays to travellers (Adverse).
Low

Some measurable increase in the capability for movement along and across transport
corridors, some measurable increase in access to key facilities and some measurable increase
in highway safety. Some measurable increase in delays to travellers. Reduced risk of negative
impacts occurring (Beneficial).
Moderate loss of capability for movement along or across transport corridors, loss of access to
key facilities and loss of highway safety. Severe delays to travellers (Adverse).

Medium

Moderate improvement in the capability for movement along and across transport corridors,
major improvement in access to key facilities, in highway safety and in delays to travellers
(Beneficial).
Substantial or total loss of capability for movement along or across transport corridors, loss of
access to key facilities and loss of highway safety. Severe delays to travellers (Adverse).

High

Large scale improvement in the capability for movement along and across transport corridors,
major improvement in access to key facilities, in highway safety and in delays to travellers
(Beneficial).
Table 18.4: Magnitude of Transport Environmental Impacts

With particular reference to traffic flows on highway links and the effects of severance, the above categories of
magnitude can be defined by the percentage change ranges set out in Table 18.5, which are based on thresholds
recommended in the IEA guidance (1993). This table specifically identifies the extent of the change, although
transport environmental impacts are also assessed in terms of their duration, their frequency and in terms of
their reversibility, and all of these factors are also taken into account in identifying the magnitude of transport
impacts.
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Magnitude

Change in Traffic Flow

Negligible

Change in total traffic or HGV flows of less than 30%

Low

Change in total traffic or HGV flows over 30 - 60%

Medium

Change in total traffic or HGV flows over 60 - 90%

High

Change in total traffic or HGV flows over 90%
Table 18.5: Magnitude of Severance Impact

Significance of Effects
The assessment of significance has been based on the matrix set out in Table 18.6 and professional judgement,
to consider both the sensitivity of the receptor and the magnitude of impact.
Magnitude of Impact
Sensitivity
Negligible
Negligible

Negligible

Low

Negligible or
minor
Negligible or
minor
Minor

Medium
High

Low
Negligible or
minor
Negligible or
minor
Minor

Medium

High

Negligible or
minor
Minor

Minor

Moderate

Moderate or major

Minor or
Moderate or
moderate
major
Table 18.6: Assessment Matrix

Minor or moderate

Major

The following provides a definition for the different levels of effect referenced in Table 18.6:
Major: These beneficial or adverse effects are considered to be very important considerations and are likely to
be material in the decision-making process.
Moderate: These beneficial or adverse effects may be important but are not likely to be key decision-making
factors. The cumulative effects of such factors may influence decision-making if they lead to an increase in the
overall adverse effect on a particular resource or receptor.
Minor: These beneficial or adverse effects may be raised as local factors. They are unlikely to be critical in the
decision-making process but are important in enhancing the subsequent design of the project.
Negligible: No effects or those that are beneath levels of perception, within normal bounds of variation or within
the margin of forecasting error.
It is noted that impacts that are either major or moderate are considered to be significant in EIA terms.
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Baseline Conditions
Traffic Flows
A manual classified count was undertaken by video on Lord Sefton Way just east of the application site access
for a 24-hour period on a neutral weekday (Wednesday 21st November 2018). This survey established the
baseline level of traffic on Lord Sefton Way, against which the impact of the proposed development can be
compared. The results of the manual classified count are set out in Table 18.7:
Category

Eastbound

Westbound

TOTAL

AM Peak (08:00-09:00) Total Vehicles

228

216

444

PM Peak (16:45-17:45) Total Vehicles

200

242

442

24-Hour Total Vehicles

2,041

2,065

4,106

24-Hour Car/LGV

1,961

1,976

3,937

24-Hour OGV1

52

52

104

24-Hour OGV2

10

13

23

24-Hour BUS

4

3

7

24-Hour HGV/BUS TOTAL

66

68

134

Table 18.7: Lord Sefton Way Vehicle Flow Data
In addition to the Lord Sefton Way survey above, a manual classified count was undertaken on Sutton’s Lane by
video survey for a week-long period from Wednesday 28th March 2018 to Tuesday 3rd April 2018 during the
spring term school holiday, in order to record the level of pedestrian, cycle and equestrian movements during a
period with flows that were expected to be higher than average. The survey established the baseline level of
movements by all modes on Sutton’s Lane. The results of the manual classified count are set out in Table 18.8.
7-day average daily flow

Mode of Travel

Northbound
Car
LGV (Light Goods Vehicle)
HGV (Heavy Goods Vehicle)
Public Transport
Motorcycle
Cyclist
Pedestrian
Equestrian
ALL MODES

5
6
1
0
1
1
0
0
0
0
0
0
3
3
0
0
10
10
Table18.8: Sutton’s Lane Flow Data
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Collision Record
Personal Injury Collision (PIC) data for the highway network local to the application site for the most recent
available extended five-year study period (01/01/2012 to 30/09/2017) has been interrogated via a search of the
Department for Transport’s (DfT) road safety data (DfT, 2018); the 2017 PIC data is currently provisional and
therefore subject to change.
No PICs occurred during the study period on Sutton’s Lane, with one (1) occurred on Lord Sefton Way, within
400m to the east of the Sutton’s Lane junction, and two (2) PICs occurred on Lord Sefton Way within 400m to
the west of the junction. Each of the PICs referred to above resulted in slight injuries being sustained to one
casualty. No collisions occurred at the Lord Sefton Way/Sutton’s Lane junction. Based on the local road safety
record, it is therefore considered that there are not any existing road safety issues pertinent to the development
of the application site.

Impact Assessment
Study Area
The IEA guidance (1993) outlines two “broad rules-of-thumb” for establishing the study area, as outlined below:
“Rule 1: Include highway links where traffic flows will increase by more than 30% (or the number of heavy goods
vehicles will increase by more than 30%).
Rule 2: Include any other specifically sensitive areas where traffic flows have increased by 10% or more” (IEA,
1993).
With reference to the above guidance, and based on the two-way daily traffic flow projections for the proposed
development (a maximum of 97 two-way daily movements) and the recorded baseline traffic flow levels (see
Section 1.6 above), the links included in the study area of this Environmental Statement are outlined below:




Sutton’s Lane;
Lord Sefton Way, immediately east of the Sutton’s Lane junction; and
Lord Sefton Way, immediately west of the Sutton’s Lane junction.

It is acknowledged that the proportionate increase in traffic associated with the proposed development on
Sutton’s Lane is significant, given the very low existing traffic flow level. The predicted traffic increase on Lord
Sefton Way is likely to be lower than 10% in both locations (the maximum daily increases would be circa 1.8%),
although to ensure that this Environmental Statement Chapter is robust, the environmental impact of the
proposals on Lord Sefton Way has been assessed, to both the east and west of the Sutton’s Lane junction.
With reference to the criteria discussed in Section 18.6.2, all of the above links are considered to be either
negligible or low in terms of sensitivity. There is agricultural land adjacent to Sutton’s Lane and very low existing
usage by Non-Motorised Users (NMUs), such as pedestrians, cyclists and equestrians, therefore, the receptor
sensitivity is considered to be negligible. There is some limited setback frontage from residential/farm properties
onto Lord Sefton Way, within the vicinity of the Sutton’s Lane junction on both sides, with access to St Michael
and All Angels Church approximately 150m to the south-west, therefore the receptor sensitivity is considered
to be low for both of the assessed sections of the route.
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Likely Significant Effects
The impact of the proposed development in terms of the maximum daily two-way traffic increase projected in
the TS, with the two-way traffic flows on the assessed links/receptors both with and without the development
compared in Table 18.9 :
Without
Development
(Existing 2018)

With
Development

Maximum
Change

14

111

+97
(+693%)

Lord Sefton Way, immediately east of the Sutton’s Lane
junction

4,106

4,127

+21
(+0.5%)

Lord Sefton Way, immediately west of the Sutton’s Lane
junction

4,106

4,182

+76
(+1.9%)

Highway Link

Sutton’s Lane

Table 18.9: Projected Change in Daily Traffic Flows
As highlighted in the TS, all larger vehicles are to access/egress the application site via the designated route to
the west of the site on Lord Sefton Way, which is to be enforced amongst all drivers, although smaller vehicles,
such as cars and Light Goods Vehicles (LGVs), would be expected to spread across the different available routes
to the east and west. The maximum daily traffic generation of 97 two-way trips (in Phase 4, as detailed in the
TS) comprises 55 movements of larger vehicles and 42 from cars/LGVs associated with staff. Based on the HGV
routing, all 55 two-way HGV trips would travel to/from the western section of Lord Sefton Way, with no spread
of traffic across other routes. However, the staff trips are likely to be spread across the available routes,
therefore a 50/50 east/west split has been assumed at the Sutton’s Lane junction with Lord Sefton Way, with
21 two-way car/LGV trips on the eastern section of Lord Sefton Way, and 21 on the western section. In total,
there are therefore expected to be 76 two-way additional vehicle trips per day on the eastern section of Lord
Sefton Way (55 HGV trips and 21 cars/LGVs), and 21 on the western section (all cars/LGVs).
Severance
It is predicted that the increase in traffic flows and HGVs associated with the proposed development on Lord
Sefton Way would be less than 30%, relative to baseline network traffic, therefore the magnitude of the impact
in terms of severance is considered to be negligible. The increase in traffic flows and HGVs on Sutton’s Lane
would be over 100% due to the very low existing levels, although the projected level of increase is not expected
to have a notable adverse effect, therefore, the magnitude of impact in terms of severance is considered to be
low as shown in Table 18.10.
Highway Link Receptor

Sensitivity

Magnitude of
Impact

Significance of
Effect

Sutton’s Lane

Negligible

Low

Negligible

Low

Negligible

Negligible

Lord Sefton Way, immediately east of the
Sutton’s Lane junction

Lord Sefton Way, immediately west of the
Low
Negligible
Sutton’s Lane junction
Table 18.10: Development Traffic Assessment – Severance
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Based on the above assessment, the overall significance of the effect would be negligible adverse (i.e. not
significant).
Driver Delay
With a relatively small increase in traffic flows (see severance section above), it is expected that the increase in
driver delay associated with proposed development traffic on the key local highway will be either negligible or
low, reflecting the severance magnitude of impact as shown in table 18.11.
Highway Link Receptor

Sensitivity

Magnitude of
Impact

Sutton’s Lane
Negligible
Low
Lord Sefton Way, immediately east of the
Low
Negligible
Sutton’s Lane junction
Lord Sefton Way, immediately west of the
Low
Negligible
Sutton’s Lane junction
Table 18.11: Development Traffic Assessment – Driver Delay

Significance of
Effect
Negligible
Negligible
Negligible

Based on the above assessment, the overall significance of the effect would be negligible adverse (i.e. not
significant).
Pedestrian/Cyclist Delay & Amenity
With a relatively small increase in traffic flows (see severance section above), it is expected that the increase in
crossing delays for pedestrians associated with proposed development traffic on the key local highway links
would be negligible. However, it is acknowledged that large vehicles on a route can be detrimental to
pedestrian/cycle amenity, even though the increase in HGV traffic is expected to be relatively low. Therefore, a
low magnitude impact has been assumed on all links.
Highway Link Receptor

Sensitivity

Magnitude of
Impact

Significance of
Effect

Sutton’s Lane
Negligible
Low
Negligible
Lord Sefton Way, immediately east of the
Low
Low
Negligible
Sutton’s Lane junction
Lord Sefton Way, immediately west of the
Low
Low
Negligible
Sutton’s Lane junction
Table 18.12: Development Traffic Assessment – Pedestrian/Cyclist Delay & Amenity
Based on the above assessment, the overall significance of the effect would be negligible adverse (i.e. not
significant).
Accidents & Safety
As outlined earlier, 3 Personal Injury Collisions (PICs) occurred within the vicinity of the site during the extended
five-year study period (01/01/2012 to 30/09/2017), therefore it is considered that there are not any existing
road safety issues pertinent to the proposed development, and as such the impact of proposed development
traffic on all highway links in terms of road safety would be negligible as shownb in table 18.13.
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Highway Link Receptor

Sensitivity

Magnitude of
Impact

Sutton’s Lane
Negligible
Negligible
Lord Sefton Way, immediately east of the
Low
Negligible
Sutton’s Lane junction
Lord Sefton Way, immediately west of the
Low
Negligible
Sutton’s Lane junction
Table 18.13: Development Traffic Assessment – Accidents & Safety

Aurora
Energy
Resources
Significance of
Effect
Negligible
Negligible
Negligible

Based on the above assessment, the overall significance of the effect would be negligible adverse (i.e. not
significant).

Cumulative Effects
No committed developments with a notable impact on the highway network within the vicinity of the application
site have been raised by LCC during scoping or identified as part of the TS or this Environmental Statement
Chapter, therefore the assessment of cumulative development effects reflects the findings outlined in Section
18.7.1.
It is understood that there are no committed changes to highway infrastructure that should be taken into
account within this Environmental Statement Chapter.

Interactive Effects
Interactive effects are effects that result in changes to one environmental consideration (topic) giving rise to
changes in another. Chapter 8 of this Environmental Statement sets out the interactive effects of the
development.
Two other environmental topics considered as part of this Environmental Statement have the potential to
interact with Traffic and Transport, these are air quality, and public health.
Changes in traffic movements as a result of the proposed development could have interactive effects on the
amenity of nearby residents in terms of air quality and public health. However, through mitigation, both
embedded and additional, the likely significance of any impact as a result of the development is considered,
using the criteria set out in Section 6.4.4.3, as Slight, therefore the potential for interactive effects from traffic
and transport are low.

Mitigation
As identified through the TS, the proposed development includes a number of measures in order to mitigate
against the impact of the development.
As identified through swept path analysis of large vehicles accessing/egressing the application site, potential
infrastructure improvement measures that could be implemented to reduce the impact of the proposed
development include the provision of a passing place(s) along the Sutton’s Lane access route between the site
and Lord Sefton Way.
The traffic management strategy for the project is one of minimising the interface wherever possible between
the public and site traffic, and reducing the number of deliveries where practicable, including the staging of
deliveries such that the volume of traffic is kept as even as possible avoiding peaks, and controlling vehicular
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movements on the project. There are a number of traffic management measures proposed to help reduce the
impact of the proposed development, including:


Route enforcement;



Route condition monitoring;



Provision of internal parking and manoeuvring areas;



Implementation of a temporary signing strategy;



Scheduling of vehicle arrivals and departures;



Restrictions on delivery timings;



Communication strategy for large vehicle drivers;



Highway cleaning regime;



Abnormal load notification and management;



Worksite security; and



Promotion of car sharing amongst staff.

It is noted that the above mitigation has not been identified in order to address issues identified by this
Environmental Statement appraisal, they have been identified as part of the TS.
Residual Effects
The results of the environmental assessments of this Environmental Statement are summarised in 18.14
below:
Sensitivity

Magnitude of
Impact

Effect Significance

Significant

Severance

Negligible or Low

Negligible or Low

Negligible adverse

Not significant

Driver Delay

Negligible or Low

Negligible or Low

Negligible adverse

Not significant

Pedestrian/Cyclist Delay
& Amenity

Negligible or Low

Low

Negligible adverse

Not significant

Accidents & Safety

Negligible or Low

Negligible

Negligible adverse

Not significant

Impact

Table 18.14: Summary of Impacts

Summary
The environmental assessment set out in this Chapter indicates that traffic associated with the proposed
development would only be expected to have a negligible adverse effect in terms of the assessed potential
environmental impacts of severance, driver delay, pedestrian/cyclist delay and amenity, and accidents and
safety, with other factors such as ecology, noise, air quality and visual impact considered in separate chapters
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of this Environmental Statement. Therefore, it is considered that proposed development traffic will not have a
significant effect in the context of this environmental assessment.
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19. WASTE
EXECUTIVE SUMMARY


The Phases 2 through 7 of the proposed development generate extractive waste, although the
volume of waste in not considered by the Assessment Team to be significant.



The criteria for assessing the magnitude of impact of waste is based on the capacity of the receiving
waste treatment and/or disposal facilities within Lancashire and the neighbouring counties, all
within a reasonable transport distance of the application site.



The volume of each waste generated during the proposed development has been determined as
being well within the capacity of the receiving waste facilities, in the order of ~1.56% or less of the
total available capacities for each waste stream.



Should NORM be present within the Flowback Fluid, the resultant waste will represent ~3.2% of the
available UK treatment capacity, the magnitude of impact being assessed as Minor. It is considered
that in all cases the proposed development in the context of waste impact is not significant.



Through mitigation, both embedded and additional, including legislative requirements under the
EPR 2016, the residual effects from waste are considered by the Assessment Team to be
Neutral/Slight with the potential for a temporary Negligible change in the baseline conditions.

Introduction
This Chapter of the Environmental Statement is concerned with waste and the potential for likely significant
impacts from all eight (8) operational phases of the proposed development. The impacts are assessed in the
context of the relevant waste management legislation and the relevant policies both on a national level and
local level.

Planning Policy Context
National Policy
National Planning Policy Framework
The NPPF was published in February 2019 and sets out the Government’s planning policies for England and how
these are expected to be applied.
The relevant generic policies of the NPPF are set out in Chapter 6 of this Environmental Statement.
National Planning Policy for Waste
The National Planning Policy for Waste [Ref.2] was published in 2014 and sets out the Governments Policy for
waste. The guidance is intended to be read alongside the NPPF.
The purpose of this guidance is ‘to work towards a more sustainable and efficient approach to resource use and
management.’
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Paragraph 1 of the guidance states inter alia that planning plays a role in delivering the Government’s waste
ambitions through:
‘helping to secure the re-use, recovery or disposal of waste without endangering human health and without
harming the environment’.

Figure 19.1: Waste Hierarchy
The waste hierarchy sets out that the most preferable solution to waste is prevention, with the least preferable
solution being disposal.
Planning Practice Guidance
Whilst the development proposal is not for a waste treatment and disposal facility, the guidance contained
within the PPG is considered relevant.
Paragraph 10 of the Waste Chapter within PPG sets out how non-waste planning authorities can deal with the
waste hierarchy. Whilst the MPA, in this case LCC, is also the waste authority, this application is not a waste
application. The following guidance, despite not being directly applicable, is of relevance to the proposal:
Paragraph 10 of PPG states inter alia:


considering, where relevant, the likely impact of proposed, non-waste related development on existing
waste management sites and on sites and areas allocated for waste management;



promoting sound management of waste from any proposed development, such as encouraging on-site
management of waste where this is appropriate, or including a planning condition to encourage or
require the developer to set out how waste arising from the development is to be dealt with;



including a planning condition promoting sustainable design of any proposed development through the
use of recycled products, recovery of on-site material and the provision of facilities for the storage and
regular collection of waste;

Local Policy
The development plan relevant to the application site comprises:




Joint Lancashire Minerals and Waste Development Framework Core Strategy DPD, February 2009;
Joint Lancashire Site Allocations and Development Management Policies DPD, September 2013;
West Lancashire Local Plan 2012-2027, adopted October 2013.
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The Core Strategy is the strategic document for future minerals and waste development in Lancashire until 2021.
It was adopted in 2009 and comprises the following documents:


Core Strategy Development Plan (Part 1);



Core Strategy Development Plan (Part 2); and



Key Diagram illustrating the planning policies.

19.2.2.1. Lancashire Minerals and Waste Development Framework, Core Strategy DPD (Part 1) , February
2009.
Policy CS7 states:
An integrated waste management strategy will be planned for that relies on the ‘top end’ of the waste hierarchy,
to improve waste prevention and maximise re-use, recycling and composting, supported by a network of facilities
providing flexibility for different technologies.
Lancashire’s Municipal Waste Management Strategy will be delivered through the identification and release of
sites for waste management facilities.
Proposals for all new development, including commercial and industrial development, will be required to provide
suitable facilities for the handling, storage and collection of segregated wastes arising from the permanent use
of the development.
The following recycling, composting and recovery targets will be planned for in the Plan period.
(i) recycle and compost 46% of MSW by 2010, to reach 56% by 2015 and 61% by 2020
(ii) additionally recover value from 18% of MSW by 2015
(iii) recycle 35% of I&C waste by 2010, 40% by 2015 and 45% by 2020
(iv) additionally recover value from 30% of I&C waste by 2010, falling to 25% by 2020
(v) recycle 50% of C&D waste by 2010, 55% by 2015 and 60% by 2020
(vi) additionally recover value from 42 % of C&D waste by 2010, falling to 35% by 2020
Provision will be made for the minimal amount of new landfill capacity for the disposal of residues from the
treatment of all wastes where no further value can be recovered.
19.2.2.2. Joint Lancashire Site Allocations and Development Management Policies DPD, September 2013
Policy DM2 states, interalia:
Development for minerals or waste management operations will be supported where it can be demonstrated to
the satisfaction of the mineral and waste planning authority, by the provision of appropriate information, that
all material, social, economic or environmental impacts that would cause demonstrable harm can be eliminated
or reduced to acceptable levels. In assessing proposals account will be taken of the proposal's setting, baseline
environmental conditions and neighbouring land uses, together with the extent to which its impacts can be
controlled in accordance with current best practice and recognised standards.
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19.2.2.3. West Lancashire Local Plan 2012-2027, adopted October 2013
Policy GN3 Criteria for Sustainable Development
Development will be assessed against the following criteria, in addition to meeting other policy requirements
within the Local Plan.
1. Design/ Setting
Proposals for development should, inter alia:


be of a high quality design and have regard to the West Lancashire Design Guide SPD;



have regard to the historic character of the local landscape and/or townscape;



incorporate suitable and safe access and road layout design;



take account of the Council’s FRA, advice from LLFA, EA and NPPF, be located away from flood zones 2
and 3;



maintain or enhance the distinctive character and visual quality of any landscape character areas in
which they are located;



provide sufficient landscaped buffer zones and appropriate levels of open space/green space to limit the
impact of development on any adjoining sensitive users or the open countryside;



minimise the removal of trees, hedgerows, and areas of ecological value, or, where removal is
unavoidable, provide for their like for like replacement or provide enhancement of features of ecological
value;



where floodlights are proposed, provide minimum levels of lighting whilst having regard to any potential
adverse impacts and ensuring any light spillage in minimal



minimise the risk from all types of pollution and contamination;



Ensure the protection of water quality and ground water resources and, where possible, seek
improvement; and



Seek to remediate and restore contaminated land.

Consultation
Consultation has been undertaken with key stakeholders including LCC and the Environment Agency. Feedback
from these consultations is summarised in Table 19.1.
Consultee

Comments

Paragraph Reference as to where addressed
within the Environmental Statement

The following information should be provided to address this requirement.
LCC
Scoping Opinion

‘Methods to be employed for the storage
and treatment of intercepted surface
water.’

Addressed within Section 19.7.2.

‘The measures to be used to manage
flowback fluid including details of

Addressed within Section 19.7.2
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storage, treatment and disposal including
measures to manage any chemical or
NORM contamination.’
‘The ES should also include information
on the various solids and liquid wastes
that would be generated during the
phases of the development including
details of each waste stream, methods of
management / storage and details of
treatment / disposal.’

Addressed within Section 19.7.2

‘The ES should explain the methods to be
used to store, treat and dispose of all
water that is captured within the site
compound.’

Addressed within Section 19.7.2

Table 19.1: Summary of Consultations

Applicable European and English Legislation
The following European and English legislation is applicable to the proposed development and is referenced
within this Waste Chapter.
Legislation

Purpose

Water Resources Act
1991 (as amended by the
Water Act 2003) [Ref.6]

The purpose of this legislation was to consolidate previous water legislation
concerning water resources. Defining responsibilities of the Environment
Agency to prevent pollution of water courses and groundwater. The aim of the
act is to prevent and minimise pollution to water resources.

European Water
Framework Directive
2000/60/EC

The purpose of this Directive is to establish a framework for the protection of
inland surface waters, transitional waters, coastal waters and groundwater. It
ensures the progressive reduction of groundwater pollution.

European Groundwater
Daughter Directive
2006/118/EC

The purpose of this Directive is to prevent and combat groundwater pollution.
Its provisions include criteria for assessing the chemical status of groundwater,
criteria for identifying significant and sustained upward trends in groundwater
pollution levels, and for defining starting points for reversing these trends and
for the prevention and limiting of indirect discharges (after percolation through
soil or subsoil) of pollutants into groundwater.

European Mining Waste
Directive 2006/21/EC

The purpose of this Directive is to set out the management of waste from
extractive industries.

European Waste
Framework Directive
2008

The purpose of this Directive is to set out the basic concepts and definitions
related to waste management, such as definitions of waste, recycling and
recovery.
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Environmental Permitting
(England and Wales)
Regulations 2016

The purpose of this Regulation is to set out the structure for permitting
industrial and waste installations which have the potential to cause harm to
human health or the environment. The Regulation combined the Pollution
Prevention and Control (PPC) and Waste Management Licensing (WML)
Regulations and includes water discharge and groundwater activities,
radioactive substances and provision for a number of Directives, including the
Mining Waste Directive.

Waste (England and
Wales) Regulations 2011

These regulations implement the revised Waste Framework Directive and
include the requirement for businesses to confirm that they have applied the
waste management hierarchy, include a declaration on their waste transfer
note or consignment note and make amendments to hazardous waste controls
and definition.

The Radioactive
Substances Act 1993

The purpose of this legislation is the control of radioactive material and any
subsequent accumulation and disposal of radioactive waste. The conditions
attached to the authorisation are concerned with the control and security of
the accumulated radioactive waste and its subsequent disposal.
Table 19.2: Applicable Legislation

Environmental Permitting (England and Wales) Regulations 2016
In addition to the requirement of planning permissions, activities associated with the exploration for oil and gas
onshore England falls to be considered within the scope of a number of pieces of environmental legislation. A
review of the proposed operations against environmental legislation has identified the following legislation as
being applicable:


Water Resources Act 1991 (as amended by the Water Act 2003) [Ref.6]; and



Environmental Permitting (England and Wales) Regulations 2016 [Ref.11]

Under the EPR 2016 [Ref.11], activities associated with the proposed operations require environmental permits.
The permits required for the proposed operations are:


A Groundwater Activity Permit;



A Radioactive Substances Activity Permit;



An Installation Permit for the Incineration of Natural Gas;



An Installation Permit for the Storage of Crude Oil; and



A Mining Waste Activity Permit;

In support of environmental permit applications, the Applicant has prepared a suite of documents, which
includes a Waste Management Plan, Site Condition Report and an Environmental Risk Assessment.
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Classification of Waste Operation
As detailed in the Waste Management Plan, which will accompany the Environmental Permit application, a
review of the proposed operations against applicable environmental legislation has identified the following
classifications as being applicable to the Altcar Moss development.
19.3.3.1. A Groundwater Activity
The EPR 2016 [Ref.11], which transposes the requirements of the Water Framework Directive 2000/60/EC
[Ref.7], requires groundwater activities to be authorised. A groundwater activity is defined in schedule 22
Paragraph 3 (1) (c) any other discharge that might lead to the direct or indirect input of a pollutant to
groundwater.
For the purposes of the Environmental Permit Application, the proposed operations are classified as a
groundwater activity, namely, any other discharge that might lead to the direct or indirect input of a pollutant
to groundwater.
19.3.3.2. A Radioactive Substances Activity
The proposed development has the potential to produce Naturally Occurring Radioactive Material (NORM). The
Environmental Permitting (England and Wales) Regulations 2016 [Ref.11] provide for this activity within
Schedule 23.
The proposed operations will involve the circulating back to surface of hydraulic fracture fluid (flowback fluid),
which is exposed to the target formations being stimulated. The fluid returning to surface may or may not
contain NORM at levels exceeding those set out in Table 1 of Schedule 23, therefore, until such time as the
concentration of NORM can be established a Radioactive Substances Activity Permit is required.
The Environment Agency has published a suite of standard rules permits including SR2014 No 4 for the
accumulation and disposal of NORM. It is the intention of the Applicant to acquire a standard rules permit.
19.3.3.3. Industrial Emissions Activity
The Industrial Emissions Directive 2010/75/EU lays down rules on integrated prevention of pollution arising from
industrial activities, whilst also laying down rules designed to prevent or, where that is not practicable, to reduce
emissions into the air, water and land and to prevent the generation of waste, in order to achieve a high level
of protection of the environment taken as a whole.
Schedule 1, Part 2 of the permitting regulations details a number of activities that are classified as an Industrial
Emissions Activity including Energy Activities (Chapter 1) and Waste Management (Chapter 5). Energy Activities
include the storage of crude oil, whilst waste management includes the incineration of waste, a description of
both have been provided below.
19.3.3.4. Incineration of Natural Gas
Schedule 1, Part 2 of the regulations transposes the requirements of the Industrial Emissions Directive, which
requires an environmental permit to authorise an installation operation for Incineration and co-incineration of
waste, as detailed within Section 5.1, Part A(1), which includes the incineration of hazardous waste in a waste
incineration plant or waste co-incineration plant with a capacity exceeding 10 tonnes per day states:
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Part A(1)
(a)
The incineration of hazardous waste in a waste incineration plant or waste co-incineration plant with a
capacity exceeding 10 tonnes per day;
The proposed development will involve the incineration of natural gas exceeding 10 tonnes per day and,
therefore, an Industrial Emissions Permit is being applied for.
19.3.3.5. Storage of Crude Oil
Schedule 1, Part 2, of regulations transposes the requirements of the Industrial Emissions Directive, which
requires an environmental permit to authorise an installation for gasification, liquefaction and refining activities,
as detailed within Section 1.2, Part A(1) including the loading, unloading, handling or storage of, or the physical,
chemical or thermal treatment of crude oil.
Part A(1)
(e)

The loading, unloading, handling or storage of, or the physical, chemical or thermal treatment of—

(i)

crude oil;

For clarity, crude oil means crude oil, gas condensate, gas condensate and mixtures of crude oil and water that
contain more than 25% by weight crude oil.
The proposed development has the potential to involve the handling and storage of crude oil (gas condensate)
within the application site and therefore an Oil Storage permit will be applied for.
19.3.3.6. Mining Waste Activity
The Mining Waste Directive 2006/21/EC [Ref.9] requires that extractive wastes are managed in such a way that
it minimises harm to human health and the impact on the environment. It applies to the management of waste
resulting from the prospecting, extracting, treatment and storage of mineral resources and working quarries,
which the Mining Waste Directive refers to as extractive waste. The waste can take the form of a solid, liquid or
gas.
Schedule 20 of EPR2016 defines a mining waste operation as being the management of extractive waste,
whether or not it involves a waste facility. Under EPR2016, an environmental permit is required to authorise a
mining waste operation.
The proposed development will involve the management of extractive waste including the management of a
non-hazardous extractive waste including a mining waste facility and, therefore, a Mining Waste Permit is being
applied for.
For the purpose of the Environmental Permit Application, the proposed development is classified as:


A Non-Hazardous Mining Waste Operation for the extraction of non-hazardous waste during Phase 2
through Phase 7 of the proposed development; and



A Non-Hazardous Mining Waste Facility for the accumulation of hydraulic fracture fluid which will not
return to the surface and will remain within the formation being stimulated. A Waste Facility is defined
as ‘any area designated for the accumulation or deposit of extractive waste, whether in a solid or liquid
state or in solution or suspension for the following time-periods:
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a period of more than one year for facilities for non-hazardous non-inert waste’.

Waste Treatment and Disposal Facilities
To ensure that waste produced onsite will be accepted by each treatment facility, and where required as part
of the environmental permitting process, a Letter of Agreement in Principal (LAIP) will be obtained from the
receiving waste treatment facilities prior to the commencement of the proposed development.
The Applicant has reviewed a number of waste treatment and/or disposal facilities, which are authorised and
capable of receiving, treating and/or disposing of waste generated during the proposed development. The
review included the identification of accepted waste streams of each facility, giving regards to the European
Waste Catalogue Codes (EWC Codes) and the capacity of each facility.

Assessment Methodology
In the absence of an established methodology for the assessment of the environmental effects of waste
generation, the Applicant adopted the following approach, which is closely linked to the Waste Management
Plan and the Environmental Risk Assessment, both a requirement of the Environmental Permitting consenting
regime.
The assessment methodology follows the following four (4) stages:
1. Identification and quantification of waste streams associated with all eight (8) phases of the proposed
development;
2. Outline mitigation measures to minimise and reduce the impact utilising the giving consideration to the
Waste Hierarchy;
3. Assessment of impacts and predicted impacts and check they are acceptable; and
4. Present the impact assessment.
The eight (8) operational phases of the proposed development are described in detail in Chapter 4 of the
Environmental Statement. The waste stream for each phase of the development have been identified and are
presented within the impact assessment, together with details of their waste classification provided.
Where the identification and quantification stage of the assessment indicates that any non-hazardous waste
streams, has an aggregate total quantity of less than 5 tonnes, it has been considered negligible and screened
out of any further assessment. Hazardous waste streams irrespective of an aggregated total quantity, are
considered within the impact assessment.
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Assessment Criteria for Magnitude of Impact
The criteria for assessing the magnitude of impact of waste is based on the annual capacity of the receiving
waste treatment and/or disposal facilities available to the Applicant, all within a reasonable transport distance
of the application site.
The criteria for assessing the magnitude of the impact is provided in Table 19.3, detailing the percentage capacity
of the receiving waste facility.
Criteria for Assessing Magnitude of Impact
Major

Waste generated on site will be greater than 10% capacity of the receiving waste facility.

Moderate

Waste generated on site will be between 5% and 10% capacity of the receiving waste facility.

Minor

Waste generated on site will be between 2% and 5% capacity of the receiving waste facility.

Negligible

Waste generated on site will be less than 2% capacity of the receiving waste facility.

No Change

No waste generated.
Table 19.3: Criteria for Assessing Magnitude of Impact

Limitations and Assumptions
The assessment of impact of waste as a result of the proposed development is based on the development
description provided in Section 4 of this Environmental Statement.
The capacity of the potentially receiving licenced waste facilities has been established following a desktop review
of each licensed waste facilities environmental permit, issued by the Environment Agency.
Assumptions have been made with regards to waste quantities onsite and have been calculated on a worst-case
basis. Not all waste streams will be the subject of recycling or disposal as they will be considered suitable for reuse, without the need for treatment.
Due to the wellsite being designed with embedded mitigation, to prevent environmental contamination, some
waste materials such as stone aggregates, HDPE membrane, concrete and plastic pipes may come in to contact
with hazardous substances. As such, it is assumed that 5% of the total volume of restoration waste will be
contaminated and, therefore, classified as hazardous waste.

Baseline Conditions
The application site is currently undeveloped, and no waste is generated. Therefore, the current baseline
condition (volume of waste produced) is zero.

Impact Assessment
The environmental impact of waste has been considered for all eight (8) operational phases of the proposed
development.
To assess the impact of waste upon environmental receptors, waste streams have been identified and the likely
significant impacts considered alongside mitigation. The criteria for assessing the value of the receptors, the
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sensitivity of receptors, the magnitude of the effects and the impact of significance are all described in detail
within Section 6.4.4 of this Environmental Statement.
Using the criteria set out in Section 6.4.4 of this Environmental Statement, the significance of the impact has
been assessed and is shown in Table 19.23 at the end of this Chapter.

Identification and Quantification of Waste Streams
Waste will be generated during all eight (8) phases of the proposed development. Each phase of the
development is listed below in chronological order with the identification of waste streams for each phase also
provided below.
1. Phase 1 - Wellsite and Access Track Construction;
2. Phase 2 - Drilling and Coring of a Vertical Borehole;
3. Phase 3 - Drilling of a Horizontal Borehole;
4. Phase 4 - Hydraulic Fracture Stimulation of Vertical and Horizontal Boreholes;
5. Phase 5 - Initial Flow Testing;
6. Phase 6 - Extended Well Test;
7. Phase 7 - Decommissioning and Borehole Abandonment; and
8. Phase 8 - Wellsite Restoration.
Where a European Waste Catalogue code (EWC Code) is presented with a *, it is to be considered a hazardous
waste stream.
Description of Waste Stream – Phase 1
EWC Code

Quantity Produced

Equivalent Amount
Produced (Tonne)

Vegetation

02 01 03

500kg

0.5

Hydraulic Oils

13 01 01*

1000 litres

1

Engine Oil and Lubricants

13 02 06*

1000 litres

1

Wood

15 01 03

50kg

0.05

Oil Filters

16 01 07*

5kg

0.005

Surface Run-off Water

16 10 02

280m3

280

Metal Cuttings

17 04 07

50kg

0.05

Mixed Municipal Waste

20 03 01

4,000kg

4

Foul Effluent

20 03 04

4,000 litres

4

Wellsite and Access Track Construction

Table 19.4: Phase 1 Waste Streams and Quantities by EWC Code
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Description of Waste Stream – Phase 2
EWC Code

Quantity Produced

Equivalent Amount
Produced (Tonne)

Clays and Sand

01 04 09

32m3

49

Oil Based Drilling Fluid

01 05 05*

686m3

735

Oil Based Rock Cuttings

01 05 05*

141m3

318

Water Based Drilling Fluid

01 05 08

1,526m3

1629

Water Based Rock Cuttings

01 05 08

254m3

572

Hydraulic Oils

13 01 01*

2000 litres

2

Engine Oil and Lubricants

13 02 06*

2000 litres

2

Wood

15 01 03

50kg

0.05

Oil Filters

16 01 07*

5kg

0.005

Surface Run-off Water

16 10 02

1520m3

1520

Concrete / Cement

17 01 01

500kg

0.5

Metal Cuttings

17 04 07

50kg

0.05

Mixed Municipal Waste

20 03 01

11,000kg

11

Foul Effluent

20 03 04

11,000 litres

11

Drilling and Coring of Vertical Borehole

Table 19.5: Phase 2 Waste Streams and Quantities by EWC Code
Description of Waste Stream – Phase 3
EWC Code

Quantity Produced

Equivalent Amount
Produced (Tonne)

Clays and Sand

01 04 09

32m3

49

Oil Based Drilling Fluid

01 05 05*

690m3

740

Oil Based Rock Cuttings

01 05 05*

142m3

320

Water Based Drilling Fluid

01 05 08

1,453m3

1,550

Water Based Rock Cuttings

01 05 08

242m3

545

Hydraulic Oils

13 01 01*

2000 litres

2

Engine Oil and Lubricants

13 02 06*

2000 litres

2

Wood

15 01 03

50kg

0.05

Drilling of Horizontal Borehole
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Oil Filters

16 01 07*

5kg

0.005

Surface Run-off Water

16 10 02

1520m3

1520

Concrete / Cement

17 01 01

500kg

0.5

Metal Cuttings

17 04 07

50kg

0.05

Mixed Municipal Waste

20 03 01

11,000kg

11

Foul Effluent

20 03 04

11,000 litres

11

Table 19.6: Phase 3 Waste Streams and Quantities by EWC Code
Description of Waste Stream – Phase 4
EWC Code

Quantity Produced

Equivalent Amount
Produced (Tonne)

Hydraulic Fracture Fluid (Retained Fluid)

01 01 02

21,465m3

21,465

Flowback Fluid

01 01 02

1,800m3

1,800

Proppant

01 04 09

13.5T

13.5

Hydraulic Oils

13 01 01*

1000 litres

1

Engine Oil and Lubricants

13 02 06*

1000 litres

1

Surface Run-off Water

16 10 02

600m3

600

Mixed Municipal Waste

20 03 01

4,000kg

4

Foul Effluent

20 03 04

4,000 litres

4

Hydraulic Fracture Stimulation of Vertical
and Horizontal Boreholes;

Table 19.7: Phase 4 Waste Streams and Quantities by EWC Code
Description of Waste Stream – Phase 5
EWC Code

Quantity Produced

Equivalent Amount
Produced (Tonne)

Flowback Fluid

01 01 02

10,770m3

10,770

Proppant

01 04 09

142T

142

Hydraulic Oils

13 01 01*

1000 litres

1

Engine Oil and Lubricants

13 02 06*

1000 litres

1

Wood

15 01 03

50kg

0.05

Oil Filters

16 01 07*

5kg

0.005

Natural Gas

16 05 04*

10,920,000m3

7,410

Initial Flow Testing
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Surface Run-off Water

16 10 02

600m3

600

Metal Cuttings

17 04 07

50kg

0.05

Mixed Municipal Waste

20 03 01

4,000kg

4

Foul Effluent

20 03 04

4,000 litres

4

N/A

-

-

Nitrogen

Table 19.8: Phase 5 Waste Streams and Quantities by EWC Code
Description of Waste Stream – Phase 6
EWC Code

Quantity Produced

Equivalent Amount
Produced (Tonne)

Flowback Fluid

01 01 02

1,200m3

1,200

Proppant

01 04 09

9T

9

Hydraulic Oils

13 01 01*

1000 litres

1

Engine Oil and Lubricants

13 02 06*

1000 litres

1

Wood

15 01 03

50kg

0.05

Oil Filters

16 01 07*

5kg

0.005

Natural Gas

16 05 04*

11,289,600m3

7,702

Surface Run-off Water

16 10 02

900m3

900

Metal Cuttings

17 04 07

50kg

0.05

Mixed Municipal Waste

20 03 01

6,000kg

6

Foul Effluent

20 03 04

6,000 litres

6

Extended Well Test

Table 19.9: Phase 6 Waste Streams and Quantities by EWC Code
Description of Waste Stream – Phase 7
EWC Code

Quantity Produced

Equivalent Amount
Produced (Tonne)

Well Suspension Brine

01 05 08

50m3

50

Hydraulic Oils

13 01 01*

1000 litres

1

Engine Oil and Lubricants

13 02 06*

1000 litres

1

Wood

15 01 03

50kg

0.05

Oil Filters

16 01 07*

5kg

0.005

Decommissioning and Borehole
Abandonment
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Surface Run-off Water

16 10 02

280m3

280

Concrete / Cement

17 01 01

500kg

0.5

Metal Cuttings

17 04 07

50kg

0.05

Metal Cuttings (Contaminated)

17 04 09*

1,500kg

1.5

Mixed Municipal Waste

20 03 01

2,000kg

2

Foul Effluent

20 03 04

2,000 litres

2

Table 19.10: Phase 7 Waste Streams and Quantities by EWC Code
Description of Waste Stream – Phase 8
EWC Code

Quantity Produced

Equivalent Amount
Produced (Tonne)

Hydraulic Oils

13 01 01*

1000 litres

1

Engine Oil and Lubricants

13 02 06*

1000 litres

1

Wood

15 01 03

50kg

0.05

Oil Filters

16 01 07*

5kg

0.005

Surface Run-off Water

16 10 02

140m3

140

Concrete / Cement

17 01 01

1,406,000kg

1406

GeoGrid

17 02 03

12,100m2

6.42

HDPE Membrane

17 02 03

4,750m2

23.75

Plastic Pipes

17 02 03

285m

0.95

PolyStorm Cell

17 02 03

15T

15

GeoGrid (Contaminated)

17 02 04*

636.5m2

0.338

Oil-Water Separator

17 02 04*

750kg

0.75

Plastic Pipes (Contaminated)

17 02 04*

15m

0.05

Fencing

17 04 05

450m

7.5

Steel (Concrete Mesh)

17 04 05

64T

64

Metal Cuttings

17 04 07

50kg

0.05

Stone Aggregates (Contaminated)

17 05 03*

351m3

673

Stone Aggregates

17 05 04

6,667m3

12,802

Wellsite Restoration
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Concrete / Cement (Contaminated)

17 09 03*

74,000kg

74

Geotextile Liner (Contaminated)

17 09 03*

882m2

0.5

HDPE Membrane (Contaminated)

17 09 03*

250m2

1.25

Geotextile Liner

20 01 11

16,752m2

9.5

Mixed Municipal Waste

20 03 01

4,000kg

4

Foul Effluent

20 03 04

4,000 litres

4

Table 19.11: Phase 8 Waste Streams and Quantities by EWC Code
Table 19.12 below provides the total waste quantities for each waste stream throughout the duration of the
proposed development. As stated within Section 19.4, Non-Hazardous waste with a total aggregated quantity
of less than 5 tonnes has been screened out of the Impact Assessment.
Certain waste streams identified will not be the subject of waste treatment for recycling or disposal. They will
be readily re-useable and as such will not be considered a waste.
Waste Stream – Totals

EWC Code

Tonnes

Retained Hydraulic Fracture
Fluid

01 01 02

22,005

Flowback Fluid

01 01 02

13,770

Clays and Sand

01 04 09

98

Proppant (Sand)

01 04 09

165

Oil Based Drilling Fluid

01 05 05*

1,475

Oil Based Rock Cuttings

01 05 05*

638

Water Based Drilling Fluid

01 05 08

3,179

Water Based Rock Cuttings

01 05 08

1,117

Well Suspension Brine

01 05 08

50

Vegetation

02 01 03

0.5

Hydraulic Oils

13 01 01*

10

Engine Oils and Lubricants

13 02 06*

10

Wood

15 01 03

0.35

Oil Filters

16 01 07*

0.035
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Natural Gas

16 05 04*

15,112

Surface Run-Off Water

16 10 02

5840

Concrete / Cement

17 01 01

1,407.5

GeoGrid

17 02 03

6.42

HDPE Membrane

17 02 03

23.75

Plastic Pipes

17 02 03

0.95

Polystorm Cells

17 02 03

15

GeoGrid (Contaminated)

17 02 04*

0.338

Oil-Water Separator

17 02 04*

0.75

Plastic Pipes (Contaminated)

17 02 04*

0.05

Fencing

17 04 05

7.5

Steel Mesh

17 04 05

64

Metal Cuttings

17 04 07

0.35

Metal Cuttings
(Contaminated)

17 04 09*

1.5

Stone Aggregates
(Contaminated)

17 05 03*

673

Stone Aggregates

17 05 04

12,802

Concrete / Cement
(Contaminated)

17 09 03*

74

Geotextile Liner
(Contaminated)

17 09 03*

0.5

HDPE Membrane
(Contaminated)

17 09 03*

1.25

Geotextile Liner

20 01 11

9.5

Mixed Municipal Waste

20 03 01

46

Foul Effluent

20 03 04

46

N/A

-

Nitrogen

Aurora
Energy
Resources

<5 Tonnes Non-Hazardous– Screened Out

Ready for Re-use – Screened Out

<5 Tonnes Non-Hazardous – Screened Out

Table 19.12: Phase 1-8 Combined Waste Streams and Quantities by EWC Code
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Mitigation Measures for the Reduction of Waste
19.7.2.1. Phase 1 - Wellsite and Access Track Construction
Vegetation
Vegetation will be uprooted as part of the construction work. The ability to reduce vegetation waste is limited,
however the proposed site location is expected not to yield crop growth as a result of the proposed development
ensuring that vegetation in the form of crops is limited. Vegetation insofar as peat moss or any residual crop
growth is foreseeable and as such any vegetation will be stored during the construction phase and will be
collected via a licensed haulier to an Environment Agency permitted waste treatment facility where it will be
blended into compost.
Vegetation has been screened out of further assessment.
19.7.2.2. Phase 2 - Drilling and Coring of Vertical Borehole
Clays and Sand, Oil Based Rock Cuttings and Water Based Rock Cuttings
The ability to reduce the waste quantities produced as part of the drilling operation remain limited to hole size
selection, due to the requirement to remove rock cuttings (Clay and Sand, Water Based Rock Cuttings and Oil
Based Rock Cuttings) from the formations. The volume of drill cuttings has been estimated based on each hole
size diameter and depth of each hole section. All waste streams shall be stored separately according to their
respective EWC Code and will not be mixed.
Clays and Sand, should they be encountered will be stored onsite within an open top cuttings skip prior to being
collected by a licenced haulier to an Environment Agency permitted waste treatment facility where it will be
treated and used as part of a composting process or used for the production of building materials.
Similarly, with Clays and Sand, Water Based Rock Cuttings will be stored onsite within an open-top cuttings skip
prior to being collected by a licenced haulier to an Environment Agency permitted waste treatment facility
where it will be treated and used as part of a composting process or used for the production of building
materials.
Oil Based Rock Cuttings will follow a similar process to the Water Based Rock Cuttings, however, as they will be
contaminated with an oil-based mud they will be classified as hazardous and, as such, will require additional
treatment before being used as part of compost or building materials. Oil recovery will take place at an
Environment Agency permitted waste treatment facility. It is expected that only a residual amount of hazardous
waste will be disposed to landfill.
Water Based Drilling Fluid and Oil Based Drilling Fluid
Both Water Based Drilling Fluids and Oil Based Drilling Fluids will be used for the construction of the vertical and
horizontal boreholes. However, the exact composition of the drilling fluids cannot be confirmed until the they
have been assessed by the Environment Agency for use. As such, the exact composition of both the Water Based
Drilling Fluid and Oil Based Drilling Fluid cannot be confirmed. However, the EWC Code for each fluid is accurate
and applicable.
Drilling fluids are designed to ensure that they minimise losses to the formation during the drilling process by
building up a filter cake on the face of the formation, thereby preventing groundwater ingress and losses to
formation. Losses to the formation have not been assessed against the availability of the receiving waste
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facilities as they will remain within the formation. However, the quantity of lost drilling fluids is expected to be
negligible.
Drilling fluid, as a waste, is minimised by continually reusing the fluid in a closed loop system and sustained by
way of filtering out rock cuttings and finer particles of rock. The rock cuttings tank is a fluid separator tank
(perforated false floor), which allows drilling fluid coating the rock cuttings to percolate down through the false
floor where it is collected and pumped back into the closed loop fluid system. Whenever the drilling fluid weight
exceeds the prescribed fluid weight, due to finer particles of rock cuttings in the fluid, the drilling fluid needs to
be diluted. Dilution may require the removal of a prescribed volume of active drilling fluid and diluting the
remaining volume with new drilling fluid.
Periodically, the drilling fluid system may be completely changed, which is dependent on the formation being
drilled.
Following use, both Oil Based Drilling Fluid and Water Based Drilling Fluid may be reclaimed by the manufacturer
for reconditioning for further use. The applicant has assumed a worst-case basis that the fluid will not be
reclaimed by the supplier(s) and further assessment of impact is required.
In the event that drilling fluid cannot be reconditioned it will be the subject of treatment at an Environment
Agency permitted waste treatment facility. Both Oil and Water Based Drilling Fluid will be stored separately
onsite.
19.7.2.3. Phase 3 - Drilling of a Horizontal Borehole
For clarity, the anticipated waste streams associated with the drilling of the horizontal borehole will be the same
as those associated within Phase 2 of the proposed development. The waste mitigation techniques will also
remain the same.
19.7.2.4. Phase 4 - Hydraulic Fracture Stimulation of Vertical and Horizontal Boreholes
Well Suspension Brine
Well Suspension Brine is used to provide adequate hydrostatic weight to ensure good well control when the well
is suspended, similar to that of the drilling fluid when drilling the well. The ability to reduce the waste volumes
is limited, again due to the requirement of the borehole due to formation pressures.
Well Suspension Brine will be stored onsite in storage tanks when not in use. Well Suspension Brine will be used
during a period of suspension and is only considered a waste once it has served its purposed and is permanently
removed from the borehole(s). Well Suspension Brine will be collected from the wellsite via a licenced haulier
to an Environment Agency Permitted waste treatment facility where it will be treated and used either as an aid
to composting or be returned to the water cycle once desalinated.
Retained Hydraulic Fracture Fluid
Hydraulic Fracture Fluid will be injected into the formation to fracture the formation, thus aiding in the flow of
hydrocarbons to the wellbore. It is anticipated circa 22,005 Tonnes of Hydraulic Fracture Fluid will remain within
the formation indefinitely. Due to Hydraulic Fracture Fluid remaining in the formation the Environment Agency
will classify the formation holding the retained fluid as a Mining Waste Facility. The Applicant is, therefore,
seeking an environmental permit for a Mining Waste Facility in parallel with the planning application.
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Hydraulic Fracture Fluid will remain within the formation and will forgo no treatment at a waste facility.
Therefore, only the recovered circa 13,770 will be the subject of impact assessment.
Flowback Fluid
It is expected that circa 13,770 of the hydraulic fracture fluid, now referred to as flowback fluid, will return to
surface across Phase 4, Phase 5 and Phase 6, with the majority being flowed to surface during Phase 5. Reuse of
the flowback fluid in subsequent zones being hydraulically fractured will minimise the volume of waste
generated; however, the reuse of flowback fluid will also be dependent on flow back rates and suitability. If
flowback rates are slow, the time required accumulating sufficient flowback fluid for treatment and reuse will
increase significantly, extended the overall duration of hydraulic fracturing operations. For the purpose of this
Chapter of the Environmental Statement, a worst-case scenario of no flowback fluid being re-used has been
assumed and assessed.
All returning flowback fluid will be stored onsite in storage tanks and collected via a licenced haulier to an
Environment Agency Permitted waste treatment facility where it will be treated and used either as an aid to
composting or be returned to the water cycle once desalinated.
In the event the flowback fluid which returns to the surface is contaminated NORM, it is not expected to exceed
the levels detailed within the Environment Agency Standard Rules Permit. Once returned to surface, flowback
fluid will be the subject of monitoring and analysis to confirm that the waste stream, in the event it is
contaminated with low level NORM, will be sent to an authorised licenced waste facility who are capable of
treating low level NORM waste.
The treatment process includes the removal of NORM from the fluid through a mixing process where it will
become a slurry. The slurry will then be pressed and form a solid filter cake. The NORM within the fluid is then
bound to the filter cake will be the subject of disposal at either a hazardous or non-hazardous licenced waste
facility, depending on the concentration of NORM within the filter cake. Fluid will be sent for further treatment
to ensure it is suitable and clean, before being discharged and returned to the water cycle.
Proppant
Proppant (sand) will be recovered to surface within the flowback fluid. It is anticipated that circa 5% (165-169
Tonnes) of the proppant will return to surface across Phase 4, Phase 5 and Phase 6, with the majority flowed to
surface during Phase 5. The remaining 95% of Proppant being held within the formation which was the subject
of fracturing.
As the proppant is sand based it will be stored onsite in such a way that is minimises dust, most likely in an
enclosed storage unit and collected and transported via a licenced haulier to an Environment Agency permitted
waste treatment facility where it will be treated and used either as part of a compositing process or for building
materials.
19.7.2.5. Phase 5 – Initial Flow Testing
Flowback Fluid
For waste volumes and description, see Phase 4
Proppant
For waste volumes and description, see Phase 4.
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Nitrogen
Nitrogen may be injected into the wellbore to aid the initial lifting of wellbore fluids, thus reducing the
hydrostatic pressure and allowing hydrocarbons to flow to surface. The use of nitrogen can be classified as a
closed loop system, having first been extracted from the atmosphere during its manufacturing process (cooling)
and subsequently released to atmosphere. The quantities of Nitrogen are unknown until the well(s) have been
developed.
Natural Gas
Natural Gas from each of the boreholes will not be flow tested in parallel but rather in a linear manner (i.e. the
vertical borehole flowing followed by the horizontal borehole). The ability to prevent or minimise the
incineration of natural gas is extremely limited during this operation, as its flow is required to enable the
Applicant to determine the condition and state of the reservoir. Given that the operation is exploratory, no
means of capturing the gas for sale and transportation for reuse as a fuel or other means of generating energy
is included within the planning application. However, it has been considered as part of a Gas Management Plan,
submitted in support of the environmental permit application. The Gas Management Plan considered a
hierarchy of waste management, namely:




Harnessing of natural gas for alternative use (green completions);
Incineration of natural gas by flare; and
Cold venting of natural gas direct to atmosphere.

The Gas Management Plan sets out an assessment against the hierarchy of waste management in order to
determine Best Available Technique (BAT). The assessment concluded that BAT for Phase 5 and Phase 6 of the
Proposed Development was incineration of natural gas by flare, as green completions are not suitable for this
phase of works.
Green completions are not suitable for Phases 5 and 6 of the Proposed Development, due to the unknown
composition, quantity and pressure of any natural gas that may be encountered. Until such information is
available (the purpose of Phases 5 and 6), it is not possible to specify suitable equipment to harness the natural
gas. Furthermore, any unplanned interruption to the flow of natural gas under test, is not conducive with
obtaining suitable and sufficient data in order to effectively characterise and assess the commerciality of the
natural gas within the formation being tested.
Initial Flow Testing will include the use of a shrouded ground flare to ensure that natural gas is efficiently burnt
during the initial flow testing. Having established that BAT for the management of was gases during Phases 5
and 6 of the Proposed Development is incineration by flare, the Gas Management Plan then considers which
type of flare system is BAT.
During the initial flow testing phase, the composition of the gas, its pressure and flow rate is unknown. To ensure
the safe destruction of the natural gas, the flare system used must be capable of operating across a wide range
of pressures and flow rates. Fundamentally, this is a health and safety matter, which has the potential to
compromise combustion efficiency.
The Gas Management Plan sets out an assessment of Best Available Technique (BAT) for flare systems and
concluded that BAT for Phase 5 of the Proposed Development is a shrouded ground flare system.
The incineration of natural by flare is an activity which is regulated by the Environment Agency under EPR 2016.

Document No: AER-PA-AM-ES-01 Revision: 0

Page 357 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Aurora
Energy
Resources

19.7.2.6. Phase 6 – Extended Well Test
Flowback Fluid & Proppant
Flowback fluid and Proppant are anticipated waste streams during Phase 6 of the Proposed Development,
however, the quantities generated are expected to be much less than Phase 5.
Natural Gas
Following the completion of the Initial Flow Test (Phase 5), the Applicant is expecting to have sufficient
confidence in the flow rates and pressures, such that it can change out the shrouded gas flare for two (2)
enclosed ground flare, which in accordance with the Gas Management Plan, is considered BAT for extended well
testing. It is generally considered that enclosed ground flares provide an improved environmental performance
over the shrouded ground flare but can only be operated across a known flow rate and pressure range.
Scale
As set out in Phase 4, Flowback Fluid returning from the formation following hydraulic fracture stimulation may
contain NORM, which over a prolonged period of flow, may result in NORM Scale build up within the pipework,
which is considered a potential waste stream. The Proposed Development is for exploration only and is
temporary. As such, Scale is not expected at this stage, however, the Applicant is taking a precautionary
approach by having sourced a number of waste facilities permitted to dispose of Scale.
The Applicant will appoint a Radioactive Waste Supervisor and Radioactive Waste Advisor prior to the
commencement of the Proposed Development to advise on the specific waste treatment and disposal route,
following analysis. Solid NORM waste such as Scale will be the subject of disposal at either a hazardous or nonhazardous licenced waste facility, depending on the concentration of NORM.
Due to NORM Scale being only anticipated during any long-term production of hydrocarbons, NORM Scale has
not been considered within this Waste Chapter. However, in the unlikely event that NORM Scale is encountered,
it will be assigned EWC Code 01 05 06*.
19.7.2.7. Phase 7 - Decommissioning and Borehole Abandonment
The expected waste streams encountered during Decommissioning and Borehole Abandonment are expected
to be minimal. The waste streams and quantities have been identified within Table 19.12. A description of waste
mitigation has been provided with Section 19.7.2.
19.7.2.8. Phase 8 – Wellsite Restoration
Concrete and Cement
Concrete and cement will be calculated to ensure that only the required quantities will be delivered as part of
the Phase 1 construction operations to ensure no unnecessary waste is produced.
The bulk of all Concrete and Cement waste will be produced as part of Phase 8 (wellsite restoration). The
concrete drilling cellar and well pad will be broken up and stored within an open top skip pending collection via
a licenced waste haulier. Concrete and Cement will then be treated at an Environment Agency permitted waste
treatment facility in preparation for recycling.
The Applicant assumes that a small portion (circa 5%) of Concrete and Cement will be contaminated with oil and
will therefore be classified hazardous. Contaminated Concrete and Cement will be segregated pending collection
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via a licenced waste haulier. It will be subject to oil recover treatment at an Environment Agency permitted
waste treatment facility, with any residual amounts of contaminated waste being the subject of hazardous
landfill.
Stone Aggregate
The Applicant will ensure that only the required amount of Stone Aggregate will be delivered as part of the
wellsite construction works, ensuring that no unnecessary waste is produced.
During restoration of the wellsite and access track, Stone Aggregates will be removed offsite for re-use as part
of another construction project where possible. It cannot be confirmed at this time whether the Stone Aggregate
will be contaminated, whether the Applicant will re-use the Stone Aggregate or whether it will be put to use at
another construction project. If the Stone Aggregate is contaminated it will be removed from the site for cleaning
and treatment in preparation for re-use.
Similarly, with Concrete and Cement, the Applicant assumes a worst case that circa 5% of the Stone Aggregate
will be contaminated and classified as hazardous. The ability to recover hazardous substance (most likely oil) is
limited and as such it is likely that the small quantities of contaminated Stone Aggregate may be disposed of to
hazardous landfill if oil recovery cannot take place.
Security fencing around the wellsite will be removed during the restoration phase. The fencing may be used
elsewhere by the Applicant or sold back to the manufacturer or another organisation.
Fencing is readily reusable and not considered a waste. It has therefore been excluded from the assessment.
High Density Polyethylene (HDPE) Membrane
Once the Stone Aggregate has been removed and the HDPE membrane exposed, the it will be checked for
contamination prior to being cut up and stored within waste skips. The HDPE membrane will be collected and
transported via a licenced haulier to an Environment Agency permitted waste treatment facility where it will be
treated prior to being recycled.
The purpose of the HDPE impermeable membrane is to provide wellsite containment, preventing any potential
hazardous substances from penetrating the underlying soils and groundwater systems. As such, the HDPE
membrane has the potential to be contaminated with hazardous substances, such as oils. The Applicant assumes
as a worst case that 5% of the HDPE membrane will be contaminated. Any contaminated HDPE membrane will
be cut and stored separately and will be assigned a hazardous waste code prior to collection. The contaminated
HDPE membrane will be treated by the receiving Environment Agency permitted waste treatment facility,
removing contamination prior to it being recycled.
Geotextile Membrane
Geotextile Membranes will be installed above and below the HDPE Membrane, providing protection from
underlying sub soils and rock formations below the membrane and the stone aggregate above. The Geotextile
Membrane will be cut up and removed from site for cleaning and re-use or recycled as a textile. In the event
that any of the Geotextile Membrane is contaminated, the contaminated areas will cut out and separated from
the uncontaminated areas, which will be disposed of to hazardous landfill.
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Oil-Water Separator
The discharge of clean surface water from the Wellsite during non-operational phases will be via a Full Retention
Separator. Due to the potential for the separator to have exposure to oil during its use, the separator will be
classified as hazardous, taking a precautionary approach.
Following its removal during the restoration phase, the separator will be transported offsite for recycling at an
Environment Agency permitted waste treatment facility.
Plastic Pipes
Plastic pipes used to divert surface run-off water to the Full Retention Separator will be removed during wellsite
restoration. They too may be been exposed to oil during their use, therefore, the pipes will be classified as
hazardous, taking a precautionary approach, and removed from site via a licenced haulier to an Environment
Agency permitted waste facility where they will be cleaned prior to being re-used or recycled. Plastic pipes which
remain uncontaminated has been screened out of further assessment.
The applicant has assumed that 5% of the plastic pipe will be contaminated and as such will be stored separately,
classified with a hazardous waste code, assuming the contamination is oil. The Waste treatment facility will
remove contamination prior to being re-used or recycled.
Polystorm Cells
To aid in the storage of surface run-off water from the non-active area of the wellsite, a series of Polystorm cells
will be installed at the wellsite during its construction to create an underground storage container. The
Polystorm cells will be removed during restoration and transported offsite for recycling at an Environment
Agency approved recycling facility.
Generic Waste Streams Across the Development
Foul Effluent
Foul Effluent will be produced during all phases of the development. Effluent waste will be stored within septic
tanks positioned under the accommodation welfare units and collected periodically by a licenced haulier for
offsite transfer to an Environment Agency water treatment works (sewage works) for treatment.
Engine Oils and Lubricant, Hydraulic Oils
Although difficult to accurately predict the required amount of refined oils that will be used during the Proposed
Development, it is anticipated that the drilling phase (Phase 2 and 3) will produce the most refined oil waste,
due to the number of combustion engines in operation at the wellsite associated with the drilling rig, together
with the requirement for drilling to continue 24 hours per day.
Refined oil wastes such as Engine Oil and Hydraulic Oils are the subject of different EWC Codes, as set out in
Table 19.12. As such, refined oi waste will be stored and collected separately.
In order to minimise waste volumes, all service providers are asked to ensure that their machinery is maintained
correctly, thus reducing the amount of non-preventative maintenance during the Proposed Development.

Document No: AER-PA-AM-ES-01 Revision: 0

Page 360 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Aurora
Energy
Resources

Whilst refined oil waste is subject to different EWC Codes, the treatment of oil is similar, in that, the waste oil is
sent to an Environment Agency permitted recovery facility, where it is filtered, treated and re-refined in
preparation for subsequent re-use (recycling).
Oil Filters
Similarly, with refined oil waste, in order to minimise waste volumes, all service providers are asked to ensure
that their machinery is maintained correctly, thus reducing the amount of non-preventative maintenance. Waste
Oil Filters are not expected to be significant in quantity. They will be stored separately on site prior to offsite
transfer to an Environment Agency approved treatment facility for oil recovery and treatment (recycling).
Surface Run-Off Water – Offsite Treatment
The ability to minimise surface run-off water from the wellsite is limited, given that it is rainfall dependent.
During periods of operation, rainwater falling within the active area of the Wellsite will be contained within the
perimeter containment system (drainage ditches), for subsequent collection and offsite transfer via a licensed
waste carrier to an Environment Agency permitted waste water treatment facility, before being discharged into
a water course, returning it to the water cycle. Rainwater falling within the active area of the wellsite may come
into contact with contaminated aggregate from minor spills, which the containment system is there to contain.
Rainwater that has come into contact with contaminated stone is also likely to be contaminated and therefore
requires treatment before it can re-entry water cycle. Contaminated rainwater will be assigned an alternative
EWC Code and transferred offsite for treatment at an Environment Agency permitted waste water treatment
facility before being released as clean water.
During periods where no operations are taking place within the wellsite, surface run-off water will be discharged
to the adjacent water course via the Full Retention Separator. Only surface run-off water that is confirmed to be
clean will be discharged to the adjacent water course and will be subject to agreement with the Environment
Agency.
The volume of surface run-off water per Phase needing to be discharged or disposed of has been calculated,
based on the average daily rainfall of the local area. The average runoff across the active area of the wellsite
(the containment area) is circa 10m3 per day. 10m3 has then been multiplied by the number of days it is expected
to take to complete each phase. For clarity, only 25% has been considered for Phase 1 and Phase 8 due to the
containment ditches only being constructed for part of the development.
Surface Run-off Water – Onsite Treatment,
Surface run-off water will be subject to physical treatment by means of a Full Retention (oil-water) Separator
prior to being discharged to surface. For clarity, surface run-off water is expected to be clean prior to discharge,
however, the oil-water separator acts as an additional mitigation measure to ensure any water is not
contaminated with oil.
Physical treatment (separation) relies on the natural density of oil and water. Oil is less dense than water,
therefore, it naturally sits on top of the water. As the water level increased within the first chamber of the Full
Retention Separator, the oil sitting above the water flows over into a second chamber at the same time, the
water in the first chamber is released from an outlet in the bottom of the first chamber. A filter will be in place
to remove any solid compounds within the oil-water prior to entering the first chamber of the Full Retention
Separator.
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Rainfall landing within the non-active area of the wellsite will not be subject to full containment, as is the case
with the active area of the wellsite. The non-active area will incorporate a HDPE impermeable membrane.
Nevertheless, the non-active area will be constructed with a series of French drains around its perimeter, which
will channel surface run-off water to a series of Polystorm cells for retention and subsequent discharge via the
Full Retention Separator.
Both the active and non-active areas have isolation valves fitted to their respective drainage systems, such that
both systems can be discharged independently of each other.
The discharge of surface run-off water is subject to EPR 2016. As such, the Applicant will be applying to the
Environment Agency for consent to undertake a surface water discharge activity.
Metal Cuttings
During the Proposed Development there may be a requirement to undertake small engineering works. This will
result in metal waste. Metal waste will be stored in a dedicated skip, prior to offsite transfer to metal recycling
facility. Uncontaminated metal cuttings have been screened out of further assessment.
Wood
Wooden materials, such as delivery pallets, will be collected for subsequent offsite transfer and reuse or
recycling.
Waste wood will be reduced by preventing the over ordering of materials, reducing the number of pallets
required at one time. Whenever possible, pallets will be returned to the company or passed on for re-use
elsewhere. In the event pallets cannot be returned, they will be the subject of recycling at an Environment
Agency permitted waste treatment facility. Wood has been screened out of further assessment.
Mixed Municipal Waste
Mixed Municipal Waste is waste typically produced as a result of habitation on site (i.e. food waste and office
waste). The volume of Mixed Municipal Waste generated on site is dictated by the number of personnel on site
at any one time. In order to reduce waste, personnel will be encouraged to segregate waste for recycling.
Municipal waste not suitable for recycling will be stored on site in enclosed skips for subsequent offsite transfer
and disposal at an Environment Agency permitted landfill site.

Assessment of Impacts and Predicted Impacts
In order to assess the impacts of the waste produced during the proposed development it is necessary to
calculate the annual capacities for each of the identified waste facilities within Lancashire and surrounding
counties, to ensure that any waste produced onsite can be recycled, or where this is not feasible disposed of,
without having a significant impact on the environment. Section 19.4.1 provides the assessment criteria with
regards to the magnitude of impact on the receiving waste treatment facilities.
The treatment and disposal processes have been sourced from each facility’s environmental permit. Recovery
and Disposal Codes have been used to describe the treatment and disposal process in line with Annex I and
Annex II of the European Waste Framework Directive [Ref.7].
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E

F

R3: Recycling/reclamation of organic substances which are not used as
solvents.

250,000

20 03 04

250,000

01 05 05*

100,000

13 01 01*

100,000

13 02 06*

100,000

16 01 07*

120

16 10 02

250,000

R3: Recycling/reclamation of organic substances which are not used as
solvents.

16 10 02

450,000

R3: Recycling/reclamation of organic substances which are not used as
solvents.

01 01 02

75,000

01 04 09

75,000

17 01 01

75,000

17 02 03

75,000

R5: Recycling/reclamation of other inorganic materials.

17 04 05

75,000

20 01 11

75,000

D9: Physico-chemical treatment not specified elsewhere in Annex IIA
which results in final compounds or mixtures which are discarded by
means of any of the operations numbered D1 to D8 and D10 to D12.

20 03 01

75,000

01 04 09

109,500

01 05 05*

109,500

01 05 06*

109,500

01 05 08

109,500

13 02 06

36,500

16 01 07*

18,250

16 10 02

109,500

17 01 01

7,300

17 02 03

36,500

B

D

Treatment Processes at Facility

16 10 02
A

C

Aurora
Energy
Resources

R5: Recycling/Reclamation of other inorganic materials.

R3: Recycling/reclamation of organic substances which are not used as
solvents.
R9: Oil re-refining or other reuses of oil.

R3: Recycling/reclamation of organic substances which are not used as
solvents.
R4: Recycling/reclamation of metals and metal compounds.

D9: Physico-chemical treatment resulting in final compounds or mixtures
which are discarded by any of the operations numbered D1 to D12, e.g.
evaporation, drying, calcination.
D13: Blending or mixing prior to submission to any of the operations
numbered D1 to D12, most likely D6: Release into a water body, except
seas/oceans.
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17 02 04*

36,500

17 04 05

36,500

17 04 09*

36,500

17 05 03*

7,300

17 05 04

7,300

17 09 03*

36,500

20 01 11

18,250

20 03 04

18,250

01 04 09

109,500

01 05 05*

109,500

01 05 06*

109,500

01 05 08

109,500

13 02 06

36,500

16 01 07*

18,250

16 10 02

109,500

20 03 04

18,250

01 01 02

90,000

01 04 09

90,000

17 01 01

90,000

17 02 03

90,000

17 04 05

90,000

17 05 04

90,000

20 01 11

90,000

20 03 01

90,000

01 04 09

120,000

01 05 05*

100,000

G

H

I

Aurora
Energy
Resources

Treatment Processes at Facility

D9: Physico-chemical treatment resulting in final compounds or mixtures
which are discarded by any of the operations numbered D1 to D12, e.g.
evaporation, drying, calcination.
D13: Blending or mixing prior to submission to any of the operations
numbered D1 to D12, most likely D6: Release into a water body, except
seas/oceans.
Aqueous waste once treated is transferred via pipeline to the nearby
sewage treatment for further treatment and disposal via, D6: Release
into a water body, except seas/oceans.

R3: Recycling/reclamation of organic substances which are not used as
solvents
R4: Recycling/reclamation of metals and metal compounds
R5: Recycling/reclamation of other inorganic materials
D9: Physico-chemical treatment not specified elsewhere in Annex IIA
which results in final compounds or mixtures which are discarded by
means of any of the operations numbered D1 to D8 and D10 to D12.

R3: Recycling/reclamation of organic substances which are not used as
solvents.
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Treatment Processes at Facility

01 05 06*

100,000

R4: Recycling/reclamation of metals and metal compounds.

01 05 08

100,000

R5: Recycling/reclamation of other inorganic materials.

16 10 02

100,000

17 01 01

100,000

D9: Physico-chemical treatment not specified elsewhere in Annex IIA
which results in final compounds or mixtures which are discarded by
means of any of the operations numbered D1 to D8 and D10 to D12.

17 05 03*

220,000

17 05 04

120,000

17 09 03*

200,000

01 01 02

200,000

01 04 09

200,000

17 01 01

200,000

17 02 03

200,000

17 04 05

200,000

17 05 04

200,000

20 01 11

200,000

20 03 01

200,000

01 05 05*

500,000

01 05 06*

500,000

17 01 01

100,000

17 02 04*

500,000

17 05 03*

500,000

17 05 04

100,000

17 09 03*

500,000

01 05 08

995,000

17 02 03

995,000

17 04 05

995,000

20 01 11

995,000

J

K

Aurora
Energy
Resources

D9: Physico-chemical treatment not specified elsewhere in Annex IIA
which results in final compounds or mixtures which are discarded by
means of any of the operations numbered D1 to D8 and D10 to D12.

R10: Land treatment resulting in benefit to agriculture or ecological
improvement.
D5: Specially engineered landfill, e.g. placement into lined discrete cells
which are capped and isolated from one another and the environment.

R10: Land treatment resulting in benefit to agriculture or ecological
improvement.

L
D5: Specially engineered landfill, e.g. placement into lined discrete cells
which are capped and isolated from one another and the environment.
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20 03 01

995,000

20 03 04

995,000

01 04 09

350,000

01 05 05*

200,000

01 05 06*

200,000

01 05 08

200,000

17 01 01

250,000

17 05 03*

450,000

17 05 04

350,000

17 09 03*

250,000

01 04 09

75,000

17 01 01

75,000

17 05 04

75,000

20 03 04

250,000

01 01 02

550,000

01 04 09

550,000

R3: Recycling/reclamation of organic substances which are not used as
solvents.

17 01 01

550,000

R4: Recycling/reclamation of metals and metal compounds.

17 05 04

550,000

M

N

O

R3: Recycling/reclamation of organic substances which are not used as
solvents.
R4: Recycling/reclamation of metals and metal compounds.
R5: Recycling/reclamation of other inorganic materials.
D9: Physico-chemical treatment not specified elsewhere in Annex IIA
which results in final compounds or mixtures which are discarded by
means of any of the operations numbered D1 to D8 and D10 to D12.

R3: Recycling/reclamation of organic substances which are not used as
solvents.
R5: Recycling/reclamation of other inorganic materials.

R5: Recycling/reclamation of other inorganic materials.

Table 19.13: Facility Capacities for Solid and Liquid Waste
Gaseous Waste Streams
Facility

EWC

Capacity
(Tonnes)

Treatment Process at Site

Onsite

16 05
04*

7,410

D10: Incineration on land (Incineration by Shrouded Flare)

Onsite

16 05
04*

7,702

D10: Incineration on land (Incineration by Enclosed Flare)

Table 19.14: Facility Capacities for Gaseous Waste
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In the context of natural gas as a waste, there is no receiving waste facility. The receiving waste facility is
effectively the air, the assessment of which is set out in Chapter90 of this Environmental Statement.
Tables 19.15 to Table 19.22 provides the anticipated volumes of waste generated during each phase of the
Proposed Development, from which a percentage capacity of the receiving waste treatment and/or disposal
facilities has been drawn. A combined table is presented as Table 19.23.
Hydraulic Fracture Fluid, which is retained within the formation during Phase 4 of the Proposed Development
will not be the subject of treatment or disposal at a licenced waste facility and has, therefore, been excluded
from this assessment. The retained hydraulic fracture fluid is regulated under EPR 2016 and is classified as a
non-hazardous mining waste facility.
Flowback fluid returning to surface during Phases 4, 5 and 6 has been considered for treatment and/or disposal.
Phase 1 - Wellsite and Access Track Construction
EWC
Code

Anticipated
Waste
(Tonnes)

Treatment Capacity from
Selected Facilities
(Tonnes)

% of Capacity at
the Receiving
Waste Facility

Hydraulic Oils

13 01 01*

1

100,000

0.001000%

Engine Oil and Lubricants

13 02 06*

1

173,000

0.000578%

Oil Filters

16 01 07*

0.005

18,370

0.000027%

Surface Run-off Water

16 10 02

280

1,269,000

0.022065%

Mixed Municipal Waste

20 03 01

4

1,315,000

0.000304%

Foul Effluent

20 03 04

4

1,486,500

0.000269%

Waste Stream

Table 19.15: Phase 1 - Waste Impact Percentage
Phase 2 - Drilling and Coring of a Vertical Borehole

Waste Stream

EWC
Code

Anticipated
Waste
(Tonnes)

Treatment Capacity from
Selected Facilities
(Tonnes)

% of Capacity at
the Receiving
Waste Facility

Clays and Sand

01 04 09

49

1,679,000

0.002918%

Oil Based Drilling Fluid

01 05 05*

735

1,119,000

0.065684%

Oil Based Rock Cuttings

01 05 05*

318

1,119,000

0.028418%

Water Based Drilling Fluid

01 05 08

1,629

1,514,000

0.107596%

Water Based Rock Cuttings

01 05 08

572

1,514,000

0.037781%

Hydraulic Oils

13 01 01*

2

100,000

0.002000%
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Engine Oil and Lubricants

13 02 06*

2

173,000

0.001156%

Oil Filters

16 01 07*

0.005

18,370

0.000027%

Surface Run-off Water

16 10 02

1,520

1,269,000

0.119779%

Concrete / Cement

17 01 01

0.5

1,447,300

0.000035%

Mixed Municipal Waste

20 03 01

11

1,315,000

0.000837%

Foul Effluent

20 03 04

11

1,486,500

0.000740%

Table 19.16: Phase 2 - Waste Impact Percentage
Phase 3 - Drilling of a Horizontal Borehole;

Waste Stream

EWC
Code

Anticipated
Waste
(Tonnes)

Treatment Capacity from
Selected Facilities
(Tonnes)

% of Capacity at
the Receiving
Waste Facility

Clays and Sand

01 04 09

49

1,679,000

0.002918%

Oil Based Drilling Fluid

01 05 05*

740

1,119,000

0.066130%

Oil Based Rock Cuttings

01 05 05*

320

1,119,000

0.028597%

Water Based Drilling Fluid

01 05 08

1,550

1,514,000

0.102378%

Water Based Rock Cuttings

01 05 08

545

1,514,000

0.035997%

Hydraulic Oils

13 01 01*

2

100,000

0.002000%

Engine Oil and Lubricants

13 02 06*

2

173,000

0.001156%

Oil Filters

16 01 07*

0.005

18,370

0.000027%

Surface Run-off Water

16 10 02

1520

1,269,000

0.119779%

Concrete / Cement

17 01 01

0.5

1,447,300

0.000035%

Mixed Municipal Waste

20 03 01

11

1,315,000

0.000837%

Foul Effluent

20 03 04

11

1,486,500

0.000740%

Table 19.17: Phase 3 - Waste Impact Percentage
Phase 4 - Hydraulic Fracture Stimulation of Vertical and Horizontal Boreholes
Waste Stream

EWC
Code
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Flowback Fluid

01 01 02

1,800

915,000

0.196721%

Proppant

01 04 09

13.5

1,679,000

0.000804%

Hydraulic Oils

13 01 01*

1

100,000

0.001000%

Engine Oil and Lubricants

13 02 06*

1

173,000

0.000578%

Surface Run-off Water

16 10 02

600

1,269,000

0.047281%

Mixed Municipal Waste

20 03 01

4

1,315,000

0.000304%

Foul Effluent

20 03 04

4

1,486,500

0.000269%

Bq Volume
Derived from
Waste Tonnage

Treatment Capacity
from Selected
Facilities (Bq)

% of Capacity at
the Receiving
Waste Facility

Flowback Fluid (Ra-226) at 29Bq/l

52,200,000

12,920,000,000

0.404025%

Flowback Fluid (Ra-228) at 7Bq/l

12,600,000

3,504,000,000

0.359589%

Waste Stream

Table 19.18: Phase 4 - Waste Impact Percentage
Phase 5 – Initial Flow Testing

Waste Stream

EWC Code

Anticipated
Waste
(Tonnes)

Treatment Capacity
from Selected
Facilities (Tonnes)

% of Capacity at
the Receiving
Waste Facility

Flowback Fluid

01 01 02

10,770

915,000

1.177049%

Proppant

01 04 09

142

1,679,000

0.008457%

Hydraulic Oils

13 01 01*

1

100,000

0.001000%

Engine Oil and Lubricants

13 02 06*

1

173,000

0.000578%

Oil Filters

16 01 07*

0.005

18,370

0.000027%

Surface Run-off Water

16 10 02

600

1,269,000

0.047281%

Mixed Municipal Waste

20 03 01

4

1,315,000

0.000304%

Foul Effluent

20 03 04

4

1,486,500

0.000269%

Bq Volume
Derived from

Treatment Capacity
from Selected
Facilities (Bq)

% of Capacity at
the Receiving
Waste Facility

Waste Stream

Waste Tonnage
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Flowback Fluid (Ra-226) at 29Bq/l

312,330,000

12,920,000,000

2.417415%

Flowback Fluid (Ra-228) at 7Bq/l

75,390,000

3,504,000,000

2.151541%

Table 19.19: Phase 5 - Waste Impact Percentage
Phase 6 – Extended Well Testing

(Tonnes)

Treatment Capacity
from Selected
Facilities (Tonnes)

% of Capacity at
the Receiving
Waste Facility

Anticipated Waste
Waste Stream

EWC Code

Flowback Fluid

01 01 02

1,200

915,000

0.131148%

Proppant

01 04 09

9

1,679,000

0.000536%

Hydraulic Oils

13 01 01*

1

100,000

0.001000%

Engine Oil and Lubricants

13 02 06*

1

173,000

0.000578%

Oil Filters

16 01 07*

0.005

18,370

0.000027%

Surface Run-off Water

16 10 02

900

1,269,000

0.070922%

Mixed Municipal Waste

20 03 01

6

1,315,000

0.000456%

6

1,486,500

0.000404%

Waste Tonnage

Treatment Capacity
from Selected
Facilities (Bq)

% of Capacity at
the Receiving
Waste Facility

Flowback Fluid (Ra-226) at 29Bq/l

34,800,000

12,920,000,000

0.269350%

Flowback Fluid (Ra-228) at 7Bq/l

8,400,000

3,504,000,000

0.239726%

Foul Effluent

20 03 04

Bq Volume Derived from
Waste Stream

Table 19.20: Phase 6 - Waste Impact Percentage
Phase 7 – Decommissioning and Borehole Abandonment

(Tonnes)

Treatment Capacity
from Selected
Facilities (Tonnes)

% of Capacity at
the Receiving
Waste Facility

Anticipated Waste
Waste Stream

EWC Code

Well Suspension Brine

01 05 08

50

1,514,000

0.003303%

Hydraulic Oils

13 01 01*

1

100,000

0.001000%

Engine Oil and Lubricants

13 02 06*

1

173,000

0.000578%

Oil Filters

16 01 07*

0.005

18,370

0.000027%
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Surface Run-off Water

16 10 02

280

1,269,000

0.022065%

Concrete / Cement

17 01 01

0.5

1,447,300

0.000035%

Metal Cuttings
(Contaminated)

17 04 09*

1.5

36,500

0.004110%

Mixed Municipal Waste

20 03 01

2

1,315,000

0.000152%

Foul Effluent

20 03 04

2

1,486,500

0.000135%

Table 19.21: Phase 7 - Waste Impact Percentage
Phase 8 – Wellsite Restoration

Waste Stream

EWC Code

Anticipated
Waste
(Tonnes)

Treatment Capacity
from Selected
Facilities (Tonnes)

% of Capacity at
the Receiving
Waste Facility

Hydraulic Oils

13 01 01*

1

100,000

0.001000%

Engine Oil and Lubricants

13 02 06*

1

173,000

0.000578%

Oil Filters

16 01 07*

0.005

18,370

0.000027%

Surface Run-off Water

16 10 02

140

1,269,000

0.011032%

Concrete / Cement

17 01 01

1,406

1,447,300

0.097146%

GeoGrid

17 02 03

6.42

1,396,500

0.000460%

HDPE Membrane

17 02 03

23.75

1,396,500

0.001701%

PolyStorm Cell

17 02 03

15

1,396,500

0.001074%

GeoGrid (Contaminated)

17 02 04*

0.338

536,500

0.000063%

Oil-Water Separator

17 02 04*

0.75

536,500

0.000140%

Plastic Pipes (Contaminated)

17 02 04*

0.05

536,500

0.000009%

Steel (Concrete Mesh)

17 04 05

64

1,396,500

0.004583%

Stone Aggregates
(Contaminated)

17 05 03*

673

1,177,300

0.057165%

Stone Aggregates

17 05 04

12,802

1,492,300

0.857870%

Concrete / Cement
(Contaminated)

17 09 03*

74

986,500

0.007501%
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Geotextile Liner
(Contaminated)

17 09 03*

0.5

986,500

0.000051%

HDPE Membrane
(Contaminated)

17 09 03*

1.25

986,500

0.000127%

Geotextile Liner

20 01 11

9.5

1,333,250

0.000713%

Mixed Municipal Waste

20 03 01

4

1,315,000

0.000304%

Foul Effluent

20 03 04

4

1,486,500

0.000269%

Table 19.22: Phase 8 - Waste Impact Percentage

(Tonnes)

Treatment
Capacity from
Selected Facilities
(Tonnes)

Combined % of
Capacity at the
Receiving Waste
Facility by Waste
Code

01 01 02

13,770

915,000

1.504918%

01 04 09

262.5

1,679,000

0.015634%

01 05 05*

2,113

1,119,000

0.188829%

01 05 08

4,346

1,514,000

0.287054%

Hydraulic Oils

13 01 01*

10

100,000

0.010000%

Engine Oils and Lubricants

13 02 06*

10

173,000

0.005780%

Oil Filters

16 01 07*

0.035

18,370

0.000191%

Surface Run-Off Water

16 10 02

5,840

1,269,000

0.460205%

Concrete / Cement

17 01 01

1,407.5

1,447,300

0.097250%

HDPE Membrane

17 02 03

45.17

1,396,500

0.003235%

Polystorm Cells
GeoGrid (Contaminated)

17 02 04*

1.138

536,500

0.000212%

Waste Streams
EWC Code
(Combined by EWC Code)

Hydraulic Fracture Fluid

Combined
Anticipated
Waste

Clays and Sand
Proppant (Sand)
Oil Based Drilling Fluid
Oil Based Rock Cuttings
Water Based Drilling Fluid
Water Based Rock Cuttings
Well Suspension Brine

GeoGrid
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Oil-Water Separator
Plastic Pipes (Contaminated)
Steel Mesh

17 04 05

64

1,396,500

0.004583%

Metal Cuttings
(Contaminated)

17 04 09*

1.5

36,500

0.004110%

Stone Aggregates
(Contaminated)

17 05 03*

673

1,177,300

0.057165%

Stone Aggregates

17 05 04

12,802

1,492,300

0.857870%

17 09 03*

75.75

986,500

0.007679%

Geotextile Liner

20 01 11

9.5

1,333,250

0.000713%

Mixed Municipal Waste

20 03 01

46

1,315,000

0.003498%

Foul Effluent

20 03 04

46

1,486,500

0.003095%

Bq Volume
Derived from
Total

% of Capacity at
the Receiving
Waste Facility

Waste Tonnage

Treatment
Capacity from
Selected Facilities
(Bq)

Hydraulic Fracture Fluid (Ra-226) at 29Bq/l

414,990,000

12,920,000,000

3.211997%

Hydraulic Fracture Fluid (Ra-228) at 7Bq/l

100,170,000

3,504,000,000

2.858733%

Geotextile Liner
(Contaminated)
HDPE Membrane
(Contaminated)
Concrete / Cement
(Contaminated)

Waste Stream

Table 19.23: Phase 1-8 – Combined Waste Impact Percentage by EWC Code
Tables 19.15 to 19.22 provide an assessment of the volumes of the waste produced during the proposed
development against the capacity of the receiving waste facilities. From the assessment, it is clearly evident that
the likely volumes of waste produced by the proposed development can easily be accommodated within the
capacity of the receiving facilities.
Based on the results provided within Table 19.23, weighing this against the criteria for assessing the magnitude
of impact in Table 19.3, all waste streams have been assessed to have a Negligible impact, with the highest
volume waste stream (returned hydraulic fracture fluid) being ~1.50% of the aggregate capacity of the receiving
waste treatment facilities.
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Where NORM is present within the flowback fluid at levels above that set out in Table 1 of Schedule 23 of
EPR2016, it will be transported to alternative facilities, which hold the necessary radioactive substances activity
permit , necessary to treat and discharge fluid contaminated with NORM. Table 19.23 illustrates that, should
this be the case, the operational impact on the aggregate treatment capacity will be ~3.2%, the magnitude of
impact being Minor.

Likely Significant Effects
Likely significant effects are effects which have the potential to occur prior to mitigation being incorporated into
the proposed design and construction of the wellsite, proposed well and/or the proposed drilling, hydraulic
fracturing and well testing programmes.
Following an assessment of waste from all stages of the proposed development, the conclusions drawn to assess
the likely significant effects prior to mitigation with regard to waste include:


Possible pollution of a traffic route if a vehicle carrying waste is involved in an accident;



Adverse impact on local waste facilities due to waste levels arising from the development exceeding
capacity of the site; and



Adverse impact on regional waste facilities due to waste levels arising from the development exceeding
capacity of the site.

Cumulative Effects
Generic cumulative effects applicable to all chapters are as set out in Chapter 7 of this Environmental Statement.
The cumulative effects of waste associated with the capacity of the receiving waste facilities identified by the
Applicant as being suitable to receive the waste.
It is anticipated that any gas produced will be dry with any moisture removed as part of the routine testing
activities, which includes phase separation and liquid storage on site for subsequent off-site treatment and/or
disposal at an Environment Agency permitted waste treatment facility.
All waste generated by the proposed development will, after mitigation, be Negligible. In the event NORM is
present within the flowback fluid then it will be the only waste stream to provide a Minor impact and therefore
any cumulative waste effects will still not be considered significant.

Interactive Effects
Interactive effects are effects that result in changes to one environmental consideration (topic) giving rise to
changes in another. Chapter 8 of this Environmental Statement sets out the interactive effects of the proposed
development.
Several other environmental topics considered by the Assessment Team as part of this Environmental Statement
have the potential to interact with Waste as a result of the handling and temporary storage of waste at the
wellsite. These include air quality, traffic and transport, public health and water.
The environmental risks associated with the handling and storage of waste, together with detailed mitigation
are included within Chapter 20 of this Environmental Statement which covers Water.
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Mitigation
There are two types of mitigation embedded and additional. Embedded mitigation is incorporated into the
development proposals or has already been incorporated into the proposed wellsite design and/or the proposed
well. Embedded mitigation is incorporated into the design of the development, which sought from the outset to
minimise waste, which in turn reduces the impact of development with respect to traffic and transport.
Additional mitigation includes additional measures, in this case the implementation of a Waste Management
Plan, which sets out the arrangements for the management, supervision, storage and disposal of waste during
the proposed development.

Embedded Mitigation
Embedded mitigation with respect to waste handling and storage has been incorporated into the design of the
active area of the wellsite, specifically an impermeable membrane constructed using fully welded HDPE,
protected above and below by non-needle punch geotextile. The impermeable membrane prevents surface
fluids (mainly rainwater) penetrating the underlying subsoils. Surface fluids migrate along the surface of the
impermeable membrane to a perimeter ditch, where it is contained for subsequent reuse in the operation or
removed by road tanker for subsequent treatment and/or disposal at an Environment Agency permitted waste
treatment facility. During periods of inactivity at the wellsite, surface run-off water will be discharged to an
adjacent water course, via a Full Retention Separator and can only be discharged if clean.
All equipment associated with the proposed development, insofar as well construction, hydraulic fracturing,
initial flow testing, extended well testing and well abandonment is to be located within the active area of the
wellsite sited upon an impermeable membrane with bunded walls.
Provision for embedded mitigation also exists in European and English legislation. The management of extractive
waste from the prospecting for oil and gas is subject to environmental permitting Under EPR 2016 and approved
by the Environment Agency. An Environmental Permit is required in addition to planning permission and any
specific measures required by the permit must be implemented and approved by the Environment Agency.

Additional Mitigation
The management of waste will be undertaken in accordance with a Waste Management Plan, which sets out
the arrangements for the management, supervision, storage, monitoring and disposal of waste during the
proposed development. The Waste Management Plan is the principal document used to support an application
to the Environment Agency EPR 2016.
Where necessary, Letters of Agreement in Principle (LAIP) will be obtained from the receiving waste facilities
prior to the commencement of the proposed development. Following commencement of the development, the
receiving waste facilities will be monitored and audited to ensure compliance with the agreed waste
management arrangements.
Waste carriers appointed to transfer waste from the wellsite to the receiving waste facilities will be audited and
approved in advance of the development commencing. Thereafter, the waste carriers will be monitored and
audited to ensure compliance with the agreed waste management arrangements and Traffic Management Plan.
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Residual Effects
The residual effects are those effects that remain following the implementation of mitigation. Embedded
mitigation is incorporated into the design of the wellsite, which sought from the outset to minimise waste, which
in turn reduces the impact of development.
Additional mitigation includes additional measures, in this case the implementation of a Waste Management
Plan, which sets out the arrangements for the management, supervision, storage and disposal of waste during
the proposed development.
Waste generated during the proposed development is not considered by the Assessment Team to be significant
and well within the receiving capacity of the receiving waste treatment facilities.
The residual effects from waste with the mitigation in place are considered by the Assessment Team to be
Neutral/Slight with the potential for a temporary Negligible change in the baseline conditions, as described in
Section 19.6 above.

Summary
The Environmental Impact of waste has been considered for all eight (8) operational phases of the development.
The Phases 2 through 7 of the proposed development generate extractive waste, although the volume of waste
in not considered by the Assessment Team to be significant.
The criteria for assessing the magnitude of impact of waste is based on the capacity of the receiving waste
treatment and/or disposal facilities within Lancashire and the neighbouring counties, all within a reasonable
transport distance of the proposed wellsite. Based on the assessment of significance, the volume of each waste
generated during the development has been determined as being well within the capacity of the receiving waste
facilities, in the order of ~1.56% or less of the total available capacities available to the development.
However, should NORM be encountered within the Flowback Fluid, the operational impact of the aggregate
treatment capacity will be ~3.2%, the magnitude of impact being Minor. It is considered that in either event the
impact of waste from the proposed development is not significant.
Through mitigation, both embedded and additional, including legislative requirement under the EPR 2016, the
residual effects from waste are considered by the Assessment Team to be Neutral/Slight with the potential for
a temporary Negligible change in the baseline conditions.
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WATER RESOURCES AND FLOOD RISK

EXECUTIVE SUMMARY


This Chapter details the hydrology and hydrogeology of the application siteite and the potential
flood risk and hydrogeological risks associated with the proposed development



Risks have been assessed with reference to established methodologies based on Environment
Agency technical guidance. The assessment takes account of comments made by the Environment
Agency in the Scoping Opinion to the MPA.



With the implementation of the proposed surface water management, it is considered that there is
no significant risk of flooding to or from the wellsite during the development.



The wellsite will be constructed within an enclosed compound, with a very low permeability
geotextile membrane / HDPE liner, bunds, perimeter ditches and cellular storage. Rainfall-runoff at
the application site will be controlled and managed within the enclosed wellsite. Clean surface water
will be discharged from the Site at the greenfield runoff rate and any contaminated water from
bunded areas of the Site removed by tanker to an Environment Agency approved facility.



Impacts are mitigated by adopting the best practice approach to well and wellsite construction, and
management of the operations.



The residual effects on water with the mitigation in place are considered by the Assessment Team
to range from Neutral/Slight to Slight with the potential for a temporary Negligible change in the
baseline conditions

Introduction
This Chapter of the Environmental Statement (ES) assesses the likely significant effects of the proposed
development on the environment in respect of water resources and flood risk.
This Chapter details the local hydrology, geology and hydrogeology of the application site and identifies potential
hydrological and hydrogeological impacts, including flood risk, associated with the proposed development and
discusses appropriate mitigation measures to reduce possible risk to the environment.
This Chapter draws on information from technical reports including a Flood Risk Assessment (FRA) (Appendix
I1), a Contaminated Land Risk Assessment (CLRA) (Appendix I2) and a Hydrogeological Risk Assessment (HRA)
(Appendix I3). A detailed description of the proposed development is provided in Chapter 4.
Competence
The Town and Country Planning (Environmental Impact Assessment) Regulations 2017 require Environmental
Statements to be prepared by competent experts. This Chapter has been prepared by Envireau Water, a water
resources consultancy specialising in natural water systems. The Envireau Water team comprises technical
specialists in the fields of hydrology, geology, hydrogeology, hydrochemistry and water resources management.
Senior, Principal and Director level staff hold at least a Master’s degree in a relevant discipline. All staff hold
memberships of professional institutions and all senior staff are working towards or are chartered with their
respective professional institutions.
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Envireau Water specialises in the assessment and regulation of groundwater and surface water resources. This
includes hydrogeological, contaminated land and flood risk assessments. These assessments are undertaken on
a regular basis, for a wide range of industries and settings. Envireau Water is currently providing technical
support to a number of UK onshore oil and gas operators and is experienced in providing water related risk
assessments that fulfil the requirements of planning applications and the environmental permitting process.

Planning Policy Context
National Planning Policy Framework
The National Planning Policy Framework (NPPF), was published on 27 March 2012 and was updated in February
2019.
The NPPF sets out the Government’s planning policies for England and how they are expected to be applied. In
terms of Water Resources and Flood Risk, the NPPF sets strict tests to protect people and property from flooding,
which all local planning authorities are expected to follow, with a view to achieving sustainable development.

The NPPF makes specific reference to flood risk and water supply in Section 14, Paragraph 155 of the NPPF states
that:
“Inappropriate development in areas at risk of flooding should be avoided by directing development away from
areas at highest risk (whether existing or future). Where development is necessary in such areas, the
development should be made safe for its lifetime without increasing flood risk elsewhere.”
Footnote 50 to Paragraph 164 of the NPPF states that a site-specific FRA is required for proposals of 1 hectare
or greater in Flood Zone 1; and all proposals for new development in Flood Zones 2 and 3, or in an area within
Flood Zone 1 which has critical drainage problems (as notified to the local planning authority by the Environment
Agency); and where proposed development or a change of use to a more vulnerable class may be subject to
other sources of flooding.
Section 15 of the NPPF also recognises potential land contamination as a material planning consideration and
advocates a ‘suitable for use’ approach when considering new developments. This means that risks to health
and the environment take account of the intended end use.
Paragraph 170 of NPPF states that the planning system should contribute to and enhance the natural and local
environment by preventing both new and existing development from contributing to or being put at
unacceptable risk from, or being adversely affected by unacceptable levels of soil, air, water or noise pollution
or land instability. Paragraph 178(b) states that land should not be capable of being determined as contaminated
land under Part IIA of the Environmental Protection Act 1990.
Section 17 of the NPPF exclusively deals with minerals under the title of ‘Facilitating the sustainable use of
minerals’. This includes oil, gas and coal exploration and extraction. Paragraph 205(b) states that when
determining planning applications, mineral planning authorities should:
“ensure that there are no unacceptable adverse impacts on the natural and historic environment, human health
or aviation safety, and take into account the cumulative effect of multiple impacts from individual sites and/or
from a number of sites in a locality.”
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Planning Practice Guidance
Flood Risk and Coastal Change
Paragraph 001 (Reference ID: 7-001-20140306) of the Planning Practice Guidance for Flood Risk and Coastal
Change requires that all proposed development should be assessed in the following three-step sequence:
1. Assess Flood Risk
In areas at risk of flooding or sites of 1 hectare or more, developers (should) undertake a site-specific flood risk
assessment.
2. Avoid Flood Risk
A Sequential Test should be applied to specific development proposals with an Exception Test applied to steer
development to areas with the lowest probability of flooding.
3. Manage and Mitigate Flood Risk
Where development needs to be in locations where there is a risk of flooding as alternative sites are not
available, local planning authorities and developers ensure development is appropriately flood resilient and
resistant, safe for its users for the development’s lifetime, and will not increase flood risk overall.
Potential causes of flooding of the Site listed in Paragraph 002 of the Planning Practice Guidance (PPG) (reference
ID: 7-002-20140306) include:
•

Rivers and the sea;

•

Directly from rainfall on the ground surface;

•

Rising groundwater;

•

Overwhelmed sewers and drainage systems; and

•

Reservoirs, canals, lakes and other artificial sources.

Paragraph 018 (Reference ID: 7-018-20140306) places emphasis on the need to ensure that:
“areas at little or no risk of flooding from any source are developed in preference to areas at higher risk. The aim
should be to keep development out of medium and high flood risk areas (Flood Zones 2 and 3) and other areas
affected by other sources of flooding where possible.”
Paragraph 030 (Reference ID: 7-030-20140306) places emphasis on the need for a site-specific flood risk
assessment to be carried out to establish:
•

Whether a proposed development is likely to be affected by current or future flooding from any
source;

•

Whether it will increase flood risk elsewhere;

•

Whether the measures proposed to deal with these effects and risks are appropriate;

•

The evidence for the local planning authority to apply (if necessary) the Sequential Test, and;
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Whether the development will be safe and pass the Exception Test, if applicable.

Paragraph 035 (reference ID:7-035-20140306) confirms that an Exception Test should only be applied as set out
in Table 3 following the application of the Sequential Test, as set out in paragraph 157 of the NPPF.
The potential of the proposed development to increase flood risk arises from:
•

The addition of relatively impermeable hard surfaces; and

•

The effect of the new development on surface water run-off from the area surrounding the
application site.

To assess the vulnerability of an assessment area to flooding from watercourses or the sea, Paragraph 003
(Reference ID: 7-003-20140306) the PPG separates areas into Flood Zones having different levels of risk, with
reference to Table 1 of the PPG reproduced as Table 20.1 as follows:
Flood Zone

Definition

Zone 1
Low
Probability

Land having a less than 1 in 1,000 annual probability of river or sea flooding.
(Shown as ‘clear’ on the Flood Map – all land outside Zones 2 and 3)

Zone 2
Medium
Probability

Land having between a 1 in 100 and 1 in 1,000 annual probability of river flooding; or

Zone 3a
High
Probability

Land having a 1 in 100 or greater annual probability of river flooding; or
Land having a 1 in 200 or greater annual probability of sea flooding.
(Land shown in dark blue on the Flood Map)

Zone 3b
The Functional
Floodplain

This zone comprises land where water has to flow or be stored in times of flood.
Local planning authorities should identify in their Strategic Flood Risk Assessments areas of
functional floodplain and its boundaries accordingly, in agreement with the Environment
Agency.

Land having between a 1 in 200 and 1 in 1,000 annual probability of sea flooding.
(Land shown in light blue on the Flood Map)

(Not separately distinguished from Zone 3a on the Flood Map)
Table 20.1: Flood Zone Definitions
The sequential test stipulated by the PPG is intended to guide development towards sites within Flood Zone 1
first, and then Zone 2, before sites in Zone 3 can be considered. The appropriateness of any development within
or near Flood Zones 2 and 3 is determined by using Table 3 of paragraph 035 of the PPG, reproduced as Table
20.2:
Flood Risk Vulnerability
Classification (see Table 2)

Essential
Infrastructure

Water
Compatible

Highly
Vulnerable

More
Vulnerable

Less
Vulnerable











Flood zone (see Table 20.1)
Zone 1

Document No: AER-PA-AM-ES-01 Revision: 0

Page 381 of 411

Altcar Moss Wellsite
Planning Application

Aurora
Energy
Resources

Environmental Statement

Zone 2





Exception Test
Required





Zone 3a

Exception Test
Required





Exception
Test
Required



Zone 3b Functional Flood
Plain

Exception Test
Required









Table 20.2: Flood Risk Vulnerability and Flood Zone ‘Compatibility’
The flood risk vulnerability of different developments is categorised in Table 2, paragraph 066 of the PPG, where
mineral workings are considered to be less vulnerable.
Land Affected by Contamination
Paragraph 001 (Reference ID: 33-001-20140306) of the PPG for land affected by contamination states that failing
to deal adequately with contamination could cause harm to human health, property and the wider environment;
and also undermine compliance with the European Water Framework Directive.
Water Supply and Quality
Paragraph: 016 (Reference ID: 34-016-20140306) of the PPG for water supply, wastewater and water quality
considers that where water quality is likely to be impacted by, for example, land that may be affected by
contamination or mineral workings, applications should explain how the proposed development would affect
water bodies and how they propose to mitigate the impacts.
Local Planning Policy
The Joint Lancashire Minerals and Waste Development Framework Core Strategy DPD (February 2009) sets out
(amongst other matters) the strategy for managing waste and natural resources in the areas covered by the
Councils of Lancashire, Blackpool and Blackburn with Darwen. There is no specific reference to groundwater or
contamination however, Policy CS5 sets out that in achieving sustainable minerals production:
‘Criteria will be developed for the site identification process, and also for considering other proposals brought
forward outside the plan-making process, to ensure that: (i) our natural resources including water, air, soil and
biodiversity are protected from harm and opportunities are taken to enhance them; and (iii) workings will not
adversely contribute to fluvial flood risks or surface water flooding.
The Joint Lancashire Minerals and Waste Local Plan (September 2013) provides site specific policies and
allocations, and detailed development management policies for minerals and waste planning. The Plan makes
reference to water resource protection and flood risk within the context of the national planning policies
described above and advocates early engagement with the Environment Agency prior to submission of mineral
planning applications.
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Water Framework Directive
The European Water Framework Directive (2000/60/EC) (WFD) came into force in December 2000 and became
part of UK law in December 2003. Groundwater issues are addressed by the Groundwater Daughter Directive
(2006/118/EC) (GWDD) and the Groundwater Directive (80/68/EEC) (GWD).
The Environment Agency has used the various European Directives and WFD to inform River Basin Management
Plans (RBMPs). RBMPs are specific to each river basin. The application site falls within the North West RBMP and
the proposed development must meet the objectives of the RBMP for achieving good status in water bodies.
The Environment Agency’s approach to groundwater protection (March 2017) and associated technical guidance
sets out a risk-based approach for developers to consider the potential impacts of new developments on the
water environment.
Furthermore, the Environment Agency’s ‘Model Procedures for the Management of Land Contamination’ CLR11,
2004 provides a technical framework for applying a risk management process when dealing with land affected
by contamination. The process involves identifying, making decisions on, and taking appropriate action to deal
with land contamination in a way that is consistent with the government’s policies and legislation.

Consultations
The Environment Agency is a statutory consultee on all mineral planning applications and has provided
Lancashire County Council with a scoping opinion in response to an EIA Scoping Request for the proposed
development.
The Environment Agency has provided the following comments with respect to the requirements for a FRA:
“The FRA should be appropriate to the nature and scale of the proposed development and demonstrate that the
development would be safe without increasing risk elsewhere. The FRA should also have regard to the Sequential
Test and, where applicable, the Exception Test. It will be for the Local Planning Authority (LPA) to determine
whether to not the site satisfies the Sequential Test and we will consider whether or not the development will be
safe based on the conclusion of the FRA.
As already stated within the Scoping Report, a topographic survey of the site should be used to establish the
existing ground levels on the site relative to metres Above Ordnance Datum (AOD). Where available, site levels
can be compared to the predicted flood levels for the site. A topographic survey will also help determine potential
flood flow paths.
Any mitigation necessary to protect the site from flooding should not increase the risk of flooding elsewhere.”
The Environment Agency’s comments with respect to the requirements for a HRA include:
“the applicant intends to undertake a hydrogeological risk assessment to inform the EIA. This should address any
existing contamination present on the site and any sources of potential contamination from emissions from the
site. This will need to identify all potential pathways for the migration of contamination and all of the potential
groundwater and surface water receptors. This will enable any potential impacts to be identified and appropriate
mitigation measures to be proposed. As a minimum, sensitive groundwater and surface water receptors shall
include:
-

any aquifers, including the underlying principal aquifer and all groundwater bearing strata found
at depth
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The borehole must be drilled, constructed, operated and decommissioned in such a way as to prevent the transfer
of fluids between different geological formations, and to prevent uncontrolled discharge of groundwater to
surface. We would expect the EIA to assess the risk of the transfer of fluids and propose how this can be mitigated.
Groundwater in the Singleton Mudstones may contain significant pollutants such as chlorides, sulphides or
hydrocarbons which have the potential to pollute the Permo-Triassic aquifer if allowed to discharge into it. It is
therefore essential to ensure that the borehole is drilled and cased throughout the Singleton Mudstones and is
permanently sealed against the transmission of fluids upon abandonment. (The term ‘fluids’ includes any water,
liquids and gasses).
The drilling method employed should not allow the pollution of sensitive aquifers by the use of inappropriate
drilling fluids, or by allowing poor quality water to discharge from one aquifer into another.
Full details of the proposed construction method of the site should be included in the Environmental Method
Statement to be submitted in support of the full planning application. We would recommend that this includes
the type and specification of impermeable liner to be installed, protection geotextiles and type and thickness of
cover material considering the results of the ground investigation. This is a key mitigation measure to prevent
soil and water contamination.”
The Environment Agency comments have been considered in the preparation of the technical reports that
support this Chapter of the ES.

Assessment Methodology
The approach to the assessment has involved a desk study including a review of current and historical Ordnance
Survey mapping data, British Geological Survey (BGS) mapping and other data sets, data held by Natural England
and accessible through the MAGiC database, Flood Estimation Handbook (FEH) Web Service, data from the
Environment Agency, local authority, the client and their consultants. An Envirocheck report was also obtained
for the application site.
The desk study has been supported by a site walkover focussing on the hydrological features at and close to the
application site to validate surface flows.
Flood Risk Assessment
A Flood Risk Assessment (FRA) has been carried out taking account of the guidelines for the assessment
presented in the NPPF and the associated technical guidance, as described in Section 20.3 above.
Hydrogeological Risk Assessment
A hydrogeological risk assessment (HRA) has been carried out taking account of Environment Agency technical
guidance and considers existing contamination present at the application site and any sources of potential
contamination from the proposed development. Potential pathways for the migration of contamination to
potential groundwater and surface water receptors have been identified to enable any potential impacts to be
identified and appropriate mitigation measures to be proposed.
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The desk study draws on findings from the FRA and a separate CLRA prepared taking account of Part 2A of The
Environmental Protection Act (EPA) 1990; the Environment Agency’s ‘Model Procedures for the Management
of Land Contamination’ CLR11; CIRIA C552; and the NPPF.
The desk study has established pre-development (baseline) conditions and presents a conceptual model to
assess the different phases of the proposed development and their potential impact on baseline conditions.
Hazards associated with each phase of the proposed development have been identified. A hazard is anything
that has the potential to cause harm. In the context of the proposed development, this includes for example,
the hydrocarbons, chemicals and produced water associated with the various activities that will be carried out
at the application site and may be stored and/or transported to/from the application site.
Some hazards are applicable to more than one phase of the proposed development and in these cases the
phases have been assessed collectively.
A qualitative risk assessment has been carried out based on the guidelines for the assessment and management
of environmental risks presented in Green Leaves III to establish Source-Pathway-Receptor (S-P-R) linkages. S-PR linkages exist where the following are present:


Sources: substances that have the potential to cause harm



Pathways: a plausible mechanism by which the source could affect a receptor



Receptors: identified surface water and groundwater features that could be affected.

Where S-P-R linkages exist, hazards need to be risk assessed. The basis of the risk assessment is the methodology
described in the Environment Agency’s approach to groundwater protection and technical guidance. The
Environment Agency technical guidance proposes three tiers of assessment from Tier 1 to Tier 3, where Tier 1 is
qualitative, and Tier 3 is highly quantitative. The selection of the appropriate tier requires an iterative approach
based on an initial assessment and consideration of the outcome using a Tier 1 system. If that approach shows
that the system is too complex, or outcomes cannot be fully mitigated then a more detailed or quantitative
approach should be undertaken.
The construction and restoration of onshore oil and gas well sites and the construction, testing and
decommissioning of oil and gas wells is well understood. There is a good understanding of the geology, hydrology
and hydrogeology at the application site. Mitigation measures are clearly defined, tested and known to work.
Therefore, a semi-qualitative (Tier 1/2) assessment is deemed appropriate to assess the hydrogeological risks
associated with the proposed development.
Assessment Criteria
Assessing the significance of an effect/hazard requires consideration of the sensitivity of a receptor, the
magnitude of an impact on that receptor, and the likelihood of an impact occurring, as follows:
Receptor Sensitivity
The sensitivity of water resource receptors has been defined based on their status and resource value, as
described in Table 20.3:
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Receptor Sensitivity

Description

Very High

Water resource with an importance and rarity at an international level with
limited potential for substitution.

High

Water resource with a high quality and rarity at a national or regional level and
limited potential for substitution.

Medium

Water resource with a high quality and rarity at a local scale; or water resource
with a medium quality and rarity at a regional or national scale.

Low

Water resource with a low quality and rarity at a local scale.
Table 20.3: Receptor Sensitivity

Magnitude of Impact
The magnitude of a potential impact on a receptor depends on the nature and extent of the proposed
development, and is independent of the sensitivity of the water resource, as described in Table 20.4:
Magnitude of
Impact

Description

High

Results in a major change to attributes.

Medium

Results in impact on integrity of attribute or loss of part of attribute.

Low

Results in minor impact to attributes.

Very Low

Results in an impact on attribute but of insignificant magnitude to affect use and/or
integrity.
Table 20.4: Magnitude of Impact

Significance of Effect
The preliminary significance of effect is derived by combining both the sensitivity of the receptor and the
magnitude of the impact in a simple matrix, as presented in Table 20.5. This provides an initial assessment of
the potential significance of the effect/hazard. This judgement is made prior to considering the likelihood of the
effect occurring, which may be influenced to a large extent by the incorporated mitigation put in place as part
of the project design.
Receptor
Sensitivity

Magnitude of Impact
High

Medium

Low

Very Low

Very High

Major

Major

Moderate

Moderate

High

Major

Moderate

Moderate

Minor

Moderate

Moderate

Minor

Negligible

Medium
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Low

Moderate

Minor

Negligible

Negligible

Table 20.5: Preliminary Significance of Effect
Likelihood of Occurrence
The qualitative likelihood of occurrence of a potential impact on a receptor is defined as described in Table 20.6.
The likelihood of occurrence takes account of any embedded or additional mitigation measures.
Qualitative Likelihood of Occurrence

Description

Highly Likely

High probability of
occurrence

Likely

On balance could occur

Moderate

Equally likely/unlikely

Unlikely

On balance wouldn’t occur

Very Unlikely

Very low probability of
occurrence

Table 20.6: Qualitative Likelihood of Occurrence
Risk
The qualitative risk is derived by combining the likelihood of occurrence and the preliminary assessment of
significance in a simple matrix, as presented in Table 20.7. Risks which are assessed to be very high, high or
medium are considered to be significant in EIA terms, whilst those that are low, very low or none are not
significant.
Limitations and Assumptions
The assessment is based on the development description provided in Chapter 4 of this ES. Baseline conditions
at the application site have been assessed using information from third party data sources, as described in the
Assessment Methodology above.
Qualitative
Likelihood of
Occurrence
Highly Likely
Likely
Moderate
Unlikely

Preliminary Significance of Effect
Major

Moderate

Minor

Negligible

Very High

High

Medium

Low

High

Medium

Low

Very Low

Medium

Low

Very Low

None

Low

Very Low

None

None

Table 20.7: Qualitative Risk Analysis
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Baseline Conditions
Ground conditions and the expected geological, hydrological and hydrogeological baseline conditions have been
defined through a desk-based assessment. The assessment is based primarily on a HRA completed in 2018. As
part of that exercise, a walkover visit at the application site and surrounding area was undertaken in April 2018
to validate the baseline conditions.
The baseline conditions are described in detail in the technical appendices (Appendix I1 – I3) that support this
Chapter of the ES and are summarised in the subsections below.

Application Site Location and Description
A description of the application site and surrounding area is presented in Chapter 3 of this ES.
The above ground Site for the exploratory well site is 1.72ha in area and comprises a new well site and an access
track.
The Site is located at NGR SD 32685 07530 (approximate centre) at an elevation of approximately 2m above
Ordnance Datum (AOD). The surrounding land is relatively flat lying, rising to 10mAOD approximately 2km
southeast of the Site.
Based on 1:25,000 scale Ordnance Survey mapping, the Site and immediate surrounding area is predominately
agricultural farmland or forestry land, interspersed with farms and rural properties.
The dominant soil types are described as “naturally wet fen peat soils” and “naturally wet loamy and sandy soils”
(see Section 2.3 of Appendix I3).
The historical land use at the application site has been agricultural and the application site has been
undeveloped. The findings of a CLRA (Appendix I3) shows that there is a potential for sources of contamination
to impact surface waters and shallow groundwater systems at and in the vicinity of the application site. The
sources of contamination are associated with naturally occurring hydrocarbons from the Formby Oilfield, natural
ground gases from superficial deposits, and contaminated soils associated with a discussed railway corridor and
diffuse contamination from surrounding agricultural land.

Hydrology
The application site is situated in the relatively flat, low lying, floodplain of a sub-catchment of the larger River
Alt catchment. The catchment is drained by a network of arterial drainage dykes and pumping stations managed
by the Environment Agency (see Figure 2, Appendix I3).
The overall direction of drainage within the local drainage network is northeast towards Cheshire Lines Brook
(the main drain). The local network drains to a larger dyke known as the New Cut, which drains north-eastwards
to the New Cut Pumping Station, approximately 0.6km northeast of the application site, where water is
transferred into a main drain, the Cheshire Lines Brook.
The Cheshire Lines Brook flows to the northwest where it joins the Downholland Brook, which flows in a
predominately southwest direction past Little Altcar to its confluence with the River Alt. Both watercourses are
canalised and act as fluvial flood defences.
The hydrological catchment descriptors relating to the application site and adjacent land have been derived
from the Flood Estimation Handbook (FEH) Web Service (see Section 4.2, Appendix I3). The standard average
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annual rainfall (SAAR) value is 834mm. The standard percentage runoff (SPRHOST) value indicates that the
proportion of runoff within the catchment is 18%, which is a relatively low value. The base flow index (BFIHOST)
value of 74% indicates that there is a high groundwater component in the river discharge.
Flood Risk
Flood risk is considered in detail in Appendix I1. The application site lies within Flood Zone 3a, where the annual
probability of fluvial flooding is considered to be 1 in 100 (1% Annual Exceedance Probability (AEP)). However,
the flood extent map does not take into account the presence of flood defences which are located to the north
and east of the application site along Downholland Brook and Cheshire Lines Brook.
Under technical guidelines laid out in the PPG, the proposed development is considered Less Vulnerable
development and appropriate for Flood Zone 3a.
District-wide information on flood risk obtained from West Lancashire Borough Council Strategic Flood Risk
Assessment (SFRA) Level 1 published in 2016 shows the application site is situated in an area at low flood risk.
This is based on the presence of flood defences (levees and pumping stations) that protect 330ha of land from
flooding. The application site is protected by defences along the Downholland Brook and Cheshire Lines Brook.
The SFRA also indicates that tidal effects do not impact the risk of flooding at the application site.
As the application site is afforded protection from up to and including an extreme fluvial flood event, the risk of
flooding is a residual risk of breach, failure or overtopping of the defences and/or failure of the pumping station.
The pumping station, drain network, and defences are inspected and maintained by the Environment Agency
and therefore the likelihood of a total pumping station failure and/or breach of the defences is considered very
low.
Other potential sources of flooding include:


Pluvial flooding. Environment Agency data shows the application site and surrounding area is shown to
be at a very low risk of surface water flooding. This is consistent with the flat, low-lying topography and
extensive land drainage network that has been developed to manage surface water.



Groundwater flooding. The managed drainage network provides groundwater level control, which
means that the risk of groundwater flooding is very low.



Flooding to/from sewers. There are no public sewers at or in the vicinity of the application site therefore
the there is no risk of flooding.



Flooding from artificial waterbodies. The Environment Agency’s Risk of Reservoir Failure map shows that
there is no residual risk of flooding to the application site from a large, raised reservoir in the event of a
structural failure or breach. There are no small reservoirs upstream or downstream of the application
site and therefore there is no risk of flooding.



Flooding to / from roads. The application site is located away from any minor or major highways.
Therefore, there is no risk of flooding.

Rainfall-runoff at the application site will be controlled and managed. Clean surface water will be discharged
from the Site at the greenfield runoff rate and any contaminated water removed by tanker to an Environment
Agency approved facility. The risk of flooding from the application site is therefore considered very low provided
that surface water is managed appropriately.
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With the appropriate surface water management systems, and a flood warning system, the proposed
development will remain operational and safe during times of flood.
Given the small land allocation within the wider context of the defended floodplain, it is considered that the
impact of any potential loss of floodplain storage at the application site on flood water levels would be negligible.
Any potential impact of the proposed development on flood flow conveyance and displacement across the
floodplain and around the application site would also be negligible given the size of the development and flat
topography of the floodplain, generating low flood flow velocities.
Geology
The geology has been characterised using BGS 1:50,000 scale mapping data (see Figure 3a and 3b, Appendix I3),
associated memoirs, ground investigation data, and geological and geophysical data obtained during historic oil
and gas exploration.
The superficial deposits at the application site consist of varying thicknesses of Alluvium, Peat, Downholland Silt
(a silt and clay dominated deposit) and Shirdley Hill Sand Formation above Glacial Till. The superficial deposits
are expected to be approximately 18m thick; comprising 1.5m Alluvium, 0.5m Peat, 5m Downholland
Silt/Shirdley Hill Sand Formation and 11m Glacial Till (see Section 5 of Appendix I3).
The bedrock geology at the application site comprises Triassic-age strata overlying Permian and Carboniferousage strata. The top of the sequence is marked by approximately 300m of the Triassic Mercia Mudstone Group,
which includes the Sidmouth Mudstone Formation (around 250m thick) and the Tarporley Siltstone Formation
(around 47m thick). The Sidmouth Mudstone Formation comprises predominantly silty mudstones, siltstones
and some sandstones, and the Tarporley Siltstone Formation comprises micaceous siltstones and mudstones
interbedded with fine sandstones.
Underlying the Mercia Mudstone Group is the Triassic-age Sherwood Sandstone Group, which comprises the
Helsby Sandstone Formation (sandstone with occasional siltstone and mudstone), the Wilmslow Sandstone
Formation (sandstone with mudstone interbeds) and the Chester Formation (sandstone with pebbles). The
Sherwood Sandstone Group is approximately 670m thick with the top being around 315mbgl.
The Sherwood Sandstone Group is underlain by Permian strata comprising approximately 90m of the
Manchester Marls Formation (silty calcareous mudstones with sandstones and dolomite) of the Cumbrian Coast
Group and approximately 575m of the Collyhurst Sandstone Formation (sandstone) of the Appleby Group.
Beneath the Permian strata, the Carboniferous strata comprises around 380m of the Millstone Grit Group
(sandstones, siltstones, dolomitic limestone, gritstones); around 880m of the Craven Group (including the
Bowland Shale Formation and the Hodder Mudstone Formation – mudstone with some sandstone); and the
Bowland High Group (packstone and wackestone).
Resistivity tomography data shows a fault with a normal displacement approximately 600m west of the
application site, which is consistent with a northern extension of the Ince Blundell Fault. The fault is steeply
dipping to the east (~70°) with a throw of around 60m in the near-surface Triassic strata. Interpretation of
existing borehole and geophysical data by the Applicant indicates that a BGS mapped fault (the Hillhouse Fault)
is not present in close proximity to the application site (see Section 5.2 in Appendix I3).
Bedrock in the area dip to the northwest from 10° to near horizontal.
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Hydrogeology
Superficial Deposits
The superficial deposits at the application site and the local area predominantly comprise soils, peat, silt, clay
and sand and are classed by the Environment Agency as Unproductive strata. The more permeable horizons
within the superficial deposits, e.g. the sands, are however likely to support a shallow groundwater system that
is connected to and supports field drainage channels. The superficial deposits are therefore considered to have
a resource value locally.
There may be varying potentiometric surfaces and perched groundwaters in the superficial deposits on account
of their variable nature. Water level information indicates that the groundwater level is between 1 and 3mbgl
(see Section 6.2.1 in Appendix I3). Overall, groundwater flow within the superficial deposits is expected to be
limited and largely controlled by the pumped drainage system.
Recharge to the more permeable horizons within the superficial deposits will be via direct infiltration from
surface, however recharge is expected to be limited as the permeable horizons are of limited lateral extent and
surrounded by lower permeability deposits.
Mercia Mudstone Group
The Mercia Mudstone is classed by the Environment Agency as a Secondary B aquifer and comprises
approximately 250m of the Sidmouth Mudstone Formation underlain by approximately 47m of the Tarporley
Siltstone Formation at this location.
The Mercia Mudstone is a multi-layered aquifer with thin impersistent siltstones and sandstones (skerries)
interbedded with low permeability mudstones. The skerries are often less than 1m thick and very well cemented,
however they may contain and transmit limited quantities of groundwater through fractures. Thicker sandstone
horizons are more common in the basal part of the sequence (Tarporley Siltstone Formation “Waterstones”),
where the groundwater is sometimes in hydraulic continuity with the underlying Sherwood Sandstone aquifer.
The groundwater within the Mercia Mudstone Group is likely to contain elevated concentrations of sulphate,
sodium, chloride and locally may contain hydrocarbons, e.g. at the nearby Formby Oilfield. (see Section 6.4.2 in
Appendix I3).
The Sidmouth Mudstone Formation is predominantly argillaceous and essentially separates groundwater
present in the superficial deposits from deeper, water bearing formations.
Permo-Triassic Sandstones
The Permo-Triassic sandstones beneath the application site comprise the Triassic Sherwood Sandstone Group
and the Permian Appleby Group, which collectively form a Principal aquifer with a widely recognised resource
value. In this setting, the Permo-Triassic sandstones are all considered to be in hydraulic continuity.
The Sherwood Sandstone aquifer provides a significant source for public water supplies at a regional and
national scale and is a groundwater body with a major resource value. However, the Sherwood Sandstone is not
targeted for abstraction locally due to its depth beneath the application site. Locally, the Helsby Sandstone
Formation is a hydrocarbon reservoir of the shallow Formby Oilfield (see Section 1.1.2 in Appendix I3). At the
application site, the top of the Sherwood Sandstone Group is in excess of 300mbgl and therefore the majority
of the aquifer is greater than 400mbgl, the depth at which groundwater is generally defined by UKTAG as losing
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its value as a resource. At depth, the groundwater is highly mineralised and may be two to three times the
salinity of seawater. These brines are present mainly in parts of the Sherwood Sandstone that are consequently
not used as an aquifer for potable supply.
A public water supply is located approximately 4.5km east of the application site at Blundell House Pumping
Station (see Section 7.2.1 in Appendix I3) and abstracts water from the Sherwood Sandstone Group (Helsby
Sandstone Formation). At this location, the Sherwood Sandstone subcrops beneath the superficial deposits and
the pumping station is located within the middle of a faulted block being approximately 1.8km east of the Halsall
Fault and approximately 1.5km west of the Croxteth Fault. There is no driving head to connect poor quality water
within the Permo-Triassic sandstones present at depth at the application site with fresh, recent-recharge water
in the Permo-Triassic sandstones subcropping beneath the superficial deposits east of the application site, which
are targeted by the United Utilities public water supply at Blundell House Pumping Station.
Carboniferous Strata
The Carboniferous strata underlying the application site are greater than 2,000m in thickness. The Carboniferous
strata may have the potential to form aquifers containing groundwater at other locations in the region, however
the strata at the application site are present at depths in excess of 1,650mbgl and will act as Unproductive strata
at this location.
There is unlikely to be any active recharge to any of the Carboniferous formations and water that is present is
likely to be saline formation water (see Section 6.4.4 in Appendix I3). In line with UKTAG guidance, these
formations are likely to contain formation water with very limited or no resource value and can be classed as
‘permanently unsuitable’ at this location.
Source Protection Zones
The application site is not located within any mapped Source Protection Zone (SPZ). Data obtained from the
Environment Agency indicate that the application site lies approximately 2.5km west of an SPZ 3 zone (Total
Catchment) associated with the public water abstraction undertaken by United Utilities at Blundell House
Pumping Station (see Figure 8a and 8b, Appendix I3).
Sites of Special Interest
There are no groundwater dependent Sites of Special Scientific Interest (SSSI), Special Areas of Conservation
(SAC), Ramsar or other designated areas within a 2km radius of the application site. Downholland Moss SSSI is
located approximately 100m north of the application site and is purely designated due to its geological
significance. The closest Groundwater Dependent Terrestrial Ecosystems (GWDTEs) are more than 3.5km to the
west of the application site, comprising the Ribble & Alt Estuaries (Ramsar), Sefton Coast (SAC/SSSI), and
Ainsdale Sand Dunes (NNR). Further details are provided in Section 7.5 of Appendix I3.
Abstractions
There are four licensed surface water abstractions within a 2km radius of the application site, all associated with
agricultural (spray irrigation) use.
The closest licensed groundwater abstraction is from a ‘groundwater fed pond’ located approximately 2.5km
northwest of the application site and is associated with agricultural (spray irrigation) use. A United Utilities public
water supply is approximately 4.5km east of the application site at Blundell House Pumping Station abstracting
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water from boreholes targeting the Sherwood Sandstone Group (Helsby Sandstone Formation) where it is
present much closer to surface than at the application site.
There are no deregulated licences or recorded private water supplies within a 2km radius of the application site.
Further details are provided in Sections 7.2 – 7 .4 of Appendix I3.
Conceptual Model
Based on the preceding data review, a hydrogeological conceptual model for the application site has been
developed (see Figure 6a and 6b, Appendix I3). The model is based on grouping geological formations with
similar hydrogeological and hydrochemical properties into ‘hydrostratigraphic’ units.
There are four hydrostratigraphic units – namely:


The Superficial Deposits above the Glacial Till (Layer 1)



The Glacial Till and Sidmouth Mudstone Formation (Layer 2)



The Tarporley Siltstone Formation and underlying Permo-Triassic Sandstones (Layer 3)



The Carboniferous strata (Layer 4)

Hydraulic properties of the layers have been defined by literature search, but broadly:


Layer 1 contains groundwater with a resource value. Recharge to this layer is via direct infiltration of
rainfall at surface and downwards leakage.



Layer 2 is poorly permeable (very low hydraulic conductivity). Layer 2 provides an ~250m barrier to
prevent vertical movement of highly mineralised/saline and formation waters from Layers 3 and 4 into
Layer 1.



Layer 3 has useful hydraulic conductivity and storage but contains water that is highly mineralised with
an elevated salinity at this location. There is no active recharge to this layer and water is likely to have
limited/no resource value.



Layer 4 has limited hydraulic conductivity and limited storage. Water bearing formations contain
hydrocarbons and highly mineralised formation water with no resource value; that are permanently
unsuitable for other uses. There is no active recharge to this layer.

Within the conceptual model, there is no driving head to connect poor quality water within the Permo-Triassic
sandstones present at depth at the application site with fresh water in the Permo-Triassic sandstones
subcropping beneath the superficial deposits west of the application site, which are targeted by the United
Utilities public water supply at Blundell House Pumping Station.
Future Baseline
No changes are anticipated to the baseline conditions at the application site and study area as a result of natural
changes within the timescale of the proposed development.
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Impact Assessment
Likely Significant Effects
Incorporated Mitigation
The assessment of effects has taken account of the embedded mitigation measures summarised in Table 20.8.
Embedded mitigation is described in greater detail in Chapter 6 of this ES. These measures have been specifically
incorporated into the development proposals to reduce effects of the project on the water environment.
The mitigation measures are presented in the context that:


Each phase of the proposed development will be carefully planned. Detailed designs for construction
works will be prepared by competent consultant engineers and construction works will be supervised
by an experienced construction manager.



All works will be undertaken in accordance with an Environmental Management Plan.



An environmental permit will be required from the Environment Agency prior to the commencement of
operational activities at the application site. This will ensure that there are strict controls in place for the
drilling, hydraulic fracturing and testing of the exploratory wells. Detailed descriptions of these aspects
of the proposed development will be submitted to the Environment Agency as part of the environmental
permitting process.

Development Phase

Embedded Mitigation

Phase 1 Construction

The wellsite compound comprises a ‘sealed’ and ‘unsealed’ area. The sealed area
will form the drilling platform for the exploratory borehole whilst the unsealed area
will comprise hardstanding for offices and vehicles.
The construction method does not involve significant excavation. Instead, granular
material will be used to level the wellsite and the wellsite compound will be
constructed above this. Earth bunds and a cut off land drain will be installed around
the perimeter of the wellsite to prevent surface runoff to/from the wellsiteite.
The sealed area of the wellsite will be constructed taking account of the
methodologies for containment in CIRIA 736; using reinforced concrete and
incorporates a very low permeability welded high density polyethylene (HDPE) liner.
The HDPE liner has an extremely low permeability and it allows any fluid spillage on
the sealed part of the wellsite to be cleaned up before it migrates downwards
through the liner.
The sealed area will be constructed with a containment kerb and subterranean
drainage system to keep potentially contaminated runoff from the drilling platform
separate from runoff generated from the unsealed area. A drilling cellar will be
constructed from reinforced concrete, tied into the HDPE liner. The ground around
the cellar will be piled to provide structural support. The excavation for the cellar
will be approximately 5m in depth.

Document No: AER-PA-AM-ES-01 Revision: 0

Page 394 of 411

Altcar Moss Wellsite
Planning Application
Development Phase

Environmental Statement

Aurora
Energy
Resources

Embedded Mitigation
The unsealed part of the wellsite will be constructed using a geotextile and
compacted hardstanding above that will drain surface runoff to an open drainage
channel that connects to an underground storage tank.
Oil, fuel and chemicals will be stored in specific storage areas within the sealed part
of the wellsite, in bunded containers with a capacity of at least 110% capacity of the
storage tanks to prevent spills and leaks entering the drainage system. Where more
than one tank is situated in a single bund the bund volume would provide at least
25% of the aggregate tank contents.
The pathway between the operational activities at the surface of the wellsite and
water receptors is broken once the geotextile liner is in place.
The wellsite has been designed to fully contain a 1:100 year (plus climate change)
storm event. Clean runoff would be discharged to the surface water drainage system
adjacent to the wellsite. Any water from the sealed area that is not suitable for
discharge (e.g. during drilling and testing operations) would be contained and
removed from the wellsite by tanker to an Environment Agency authorised
treatment facility.
Monitoring boreholes will be constructed within the unsealed part of the wellsite in
accordance with Environment Agency good practice and BS EN ISO 5667.
Welfare facilities would be self-contained and domestic sewage and waste water will
be removed by tanker.

Phase 2 - Vertical
Drilling

Drilling will take place in accordance with The Offshore Installations and Wells
(Design and Construction, etc.) Regulations (DCR) 1996 and The Borehole Sites and
Operations Regulations (BSOR) 1995.
The drilling works involve the installation of a series of cemented steel casings to a
depth of 2000m TVD bgl, which prevent migration of water between the different
geological layers and prevent uncontrolled migration of fluids laterally from the
wellbore. The integrity of each casing will be tested during the drilling programme.
The installation of a conductor casing to a depth of 40m TVD bgl (into the Sidmouth
Mudstone Formation) will be carried out using a conventional water well drilling rig
and water-based muds. Deeper drilling will utilise an oil field drilling rig and would
use either water or oil-based drilling muds depending on the stability of the
borehole. The use of oil-based muds would be acceptable in this case given the very
poor quality of the water contained in the geological formations at the wellsite.
There will be no discharge of surface water from the sealed area of the wellsite
during drilling operations. All runoff will be contained and tankered from the
wellsite.

Document No: AER-PA-AM-ES-01 Revision: 0

Page 395 of 411

Altcar Moss Wellsite
Planning Application

Environmental Statement

Aurora
Energy
Resources

Development Phase

Embedded Mitigation

Phase 3 - Horizontal
Drilling

Drilling will incorporate the same mitigation measures as Phase 2.

Phase 4 – Hydraulic
Fracturing

Hydraulic fracturing will not extend beyond the formations in which the fracturing
take place. All hydraulic fracture fluid additives will be non-hazardous to
groundwater and approved for use by the Environment Agency as part of the
environmental permitting process.
There will be no discharge of surface water from the sealed area of the wellsite
during hydraulic fracturing operations. All surface runoff will be contained and
tankered from the wellsite.

Phase 5 - Flow Test

Pipework and equipment used during flow testing will be bunded and regularly
inspected for spills and leakage. There will be no discharge of surface water from the
sealed area of the wellsite during testing operations. All runoff will be contained and
tankered from the wellsite.

Phase 6 - Extended
Well Test

As Phase 5.

Phase 7 Decommissioning
and Borehole
Abandonment

The wells will be suspended in accordance with OGUK Guidelines for the
Abandonment of Wells.

Phase 8 - Site
Restoration and
Aftercare

All the surface equipment will be removed from the wellsite. Hardstanding materials
would be removed and disposed of at an Environment Agency approved facility.

There will be no discharge of surface water from the sealed area of the wellsite
during these operations. All runoff will be contained and tankered from the wellsite.

Table 20.8 Embedded Mitigation
Assessment of Effects
The assessment takes account of the hydrogeological conceptual model, embedded mitigation summarised in
Table 20.8, and reasonably assumes that the necessary environmental permit(s) will be obtained from the
Environment Agency to authorise the activities associated with the proposed development.
The hazards associated with the proposed development include:


Mobilisation of contaminated soils/shallow groundwater during the construction and decommissioning
of the wellsite;



Spillage of fuels and lubricants and other materials used by plant and equipment required to carry out
the activities associated with the development;



Loss of drilling muds, additives, cement grout during drilling operations;
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Spillage/leakage of recovered hydrocarbons, Flowback Fluid and chemicals stored at or transported
to/from the wellsite;



Migration of well treatment/stimulation fluids, gases and produced/formation water containing
naturally occurring radioactive material (NORM) from the wellbore during drilling and production
operations;



Leakage of domestic sewage and waste water from welfare facilities.

The hazards reflect the use of potential pollutants, or potential to encounter pollutants, during the various
phases of development, including:


Contaminants within the soils at or close to the wellsite;



Fuels and lubricants in the plant and machinery used during landforming, construction of the wellsite
compound, and well construction, hydraulic stimulation and testing activities;



Chemicals and additives used during drilling and stimulation activities;



Hydrocarbons and produced water or Flowback Fluid containing NORM that are likely to be encountered
when drilling, stimulating or testing deep geological formations;



Domestic sewage and waste water from welfare facilities located at the wellsite.

An assessment of S-P-R linkages associated with the identified hazards shows that there are plausible pollutant
linkages between the potential hazards at the wellsite and the following receptors:


The local surface water (field) drainage system adjacent to the wellsite.



Licensed surface water abstractions, which abstract water from the drainage system surrounding the
wellsite.



Superficial deposits aquifer, which provides baseflow to the surface water drainage system.



Mercia Mudstone Group (Secondary aquifer).



Permo-Triassic sandstones (Principal Aquifer). At the wellsite the aquifer is likely to contain poor quality
groundwater as a result of its depth at this location.



Potential (unrecorded) private water supplies (PWS) targeting the superficial deposits and Mercia
Mudstone Group (Secondary aquifers).



Public Water Supply at Blundell House targeting the Sherwood Sandstone Group (Principal aquifer).



Ribble & Alt Estuaries (Ramsar), Sefton Coast (SAC/SSSI), and Ainsdale Sand Dunes (NNR)



Groundwater bearing strata in the Carboniferous with no resource value.

Where linkages exist, an assessment of effects has been carried out following the methodology presented in
Section 20.4. Due to the similar nature of the planned activities across multiple phases of the development, they
have been considered collectively as follows:
Construction Phase
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Construction of the wellsite could cause the mobilisation of contaminated soils during rainfall events potentially
altering the quality of the surrounding surface water drainage system and shallow groundwater system in the
superficial deposits (Secondary aquifer), causing increased sediment deposition.
The creation of vertical pathways through the construction of the drilling cellar, conductor casing, underground
structures and groundwater monitoring boreholes could have similar effects to the surface water drainage
system, shallow groundwater system and the Mercia Mudstone Group (Secondary aquifer).
There is also potential for spillage of fuel and lubricants used by equipment constructing the wellsite to occur at
surface and to runoff or infiltrate downwards potentially altering the quality of the surrounding surface water
drainage system and shallow groundwater system.
Leakage of sewage and waste water from welfare facilities installed at the wellsite also have the potential to
affect surface water and/or shallow groundwater during all phases of the development.
The construction hazards have the potential to cause a temporary deterioration in surface water and
groundwater quality. However, given the very high level of embedded mitigation incorporated into the proposed
development, the risks associated with construction are very low - none and are not significant in EIA terms.
Drilling Phase
The wells at the wellsite will all be constructed with cemented steel casings to ensure that groundwater systems
with a resource value are protected. The design and construction of the wells means there is unlikely to be
leakage through well casings and annuli.
Drilling muds, additives and cement grout will be used during exploratory drilling and there is potential that spilt
materials at surface could lead to a deterioration in the quality of the surrounding surface water drainage system
or shallow groundwater system, if there was an uncontrolled discharge or leakage through the base of the
wellsite.
Following the installation of conductor casing into the Mercia Mudstone Group, there is no direct pathway
between the exploratory drilling activities inside the well bore and the shallow groundwater system in the
Superficial deposits (Secondary aquifer). The potential loss of drilling muds to deeper water bearing formations
during drilling operations will not affect any groundwater systems with a resource value.
The exploratory drilling hazards have the potential to temporarily impact surface water and groundwater
quality. However, given the very high level of embedded mitigation incorporated into the proposed
development, the risks associated with drilling are low – none and are not significant in EIA terms.
Hydraulic Fracturing & Testing Phase
Hydraulic fracturing will involve the injection of non-hazardous fluids into the wellbore to fracture the target
rock formations. The hydraulic fracturing operations will be carried out at depths greater than ~1700m below
ground level within the target Carboniferous formations and will be designed to prevent indirect discharge to
overlying formations. Well testing of the fractured formations will produce hydrocarbons and Flowback Fluid
from deep geological formations. Any produced liquid hydrocarbons and Flowback Fluid will be stored in tanks
at the wellsite and, where necessary, transported away by tanker. Natural gas will be diverted from the
separator to a flare located on the wellsite for incineration.
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Spillages of recovered hydrocarbons or Flowback Fluid stored at surface could occur, which may runoff into the
surrounding surface water drainage system or leak through the base of the wellsite infiltrating groundwater
causing a deterioration in quality of the surface water drainage system or shallow groundwater system. Any
leakage from the wellsite would require multiple concurrent failures of the embedded mitigation incorporated
within the proposed development including maintenance and operating procedures, tank bunding, very low
permeable membrane or the water discharge separator.
Theoretically, there is the potential that formation water and hydrocarbons from the target formations could
migrate through transmissive geological faults within the Carboniferous bedrock to the overlying Permo-Triassic
sandstones however, there would not be a significant impact to water quality because the Permo-Triassic
sandstones contain very poor water quality at this location, with no resource value. The presence of trapped
hydrocarbons throughout the Carboniferous section and the moderate overpressure of this section compared
to the overlying Permo-Triassic section suggests that transmissibility between these sections is very limited at
most.
The likelihood for vertical migration to shallow groundwater systems with a resource value is further reduced
due to the presence of around 300m of low permeability Mercia Mudstone that separates the Permo-Triassic
sandstones from the shallow groundwater system. Migration of formation water and hydrocarbons laterally,
e.g. through the Permo- Triassic sandstones, towards the United Utilities Blundell Pumping Station is highly
unlikely because there is no ‘driving head’ and the pumping station is up hydraulic gradient of the wellsite.
The hazards associated with hydraulic fracturing and well testing have the potential to temporarily impact
surface water and groundwater quality. However, given the very high level of embedded mitigation
incorporated into the proposed development, and the nature of the geology at depth, the risks associated with
hydraulic fracturing and testing are very low - none and are not significant in EIA terms.
Decommissioning and Restoration Phases
Decommissioning the surface equipment, abandonment of the well and removal of the geotextile membrane /
HDPE liner laid during the construction phase could potentially mobilise contaminated soils which could runoff
to the surrounding surface water drainage system or leak into the shallow groundwater system, temporarily
impacting surface water and/or groundwater quality.
Given the very high level of embedded mitigation incorporated into the Proposed Development, the risks
associated with decommissioning are negligible and are not significant in EIA terms.

Cumulative Effects
With the exception of the proposed development at the application site, there are no other committed
developments located in close proximity to the application site which need to be considered.

Interactive Effects
With the exception of the proposed development at the application site, there are no other known
developments located in close proximity to the application site which need to be considered.
Interactive effects are effects that result in changes to one environmental consideration (topic) giving rise to
changes in another. Chapter 8 of the Environmental Statement sets out the interactive impacts of the
development.
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With specific regard to water resources and flood risk, any impact as a result of the proposed development could
have interactive effects on ecology and public health. However, through mitigation and distance from sensitive
receptors, the likely significance of any water resource and flood risk effects from all phases of the proposed
development is considered by the Assessment Team to be low.

Mitigation
The following additional mitigation measures are also proposed as part of the proposed development.
Construction Phase
Earthworks and excavations would not be carried out during heavy rainfall and temporary bunds will be formed
to prevent uncontrolled runoff to surface water.
Drilling, Hydraulic Fracturing and Testing Phases
Drilling fluids will be thickened where necessary to prevent fluid losses in water bearing formations.
Plant and equipment, road tankers and permanent storage tanks will be regularly inspected for leakage. Spill
kits will be available on the wellsite to deal with any unexpected leakage.
Traffic management will be implemented to minimise potential for vehicle collisions.
Decommissioning and Restoration Phase
Earthworks and excavations would not be carried out during heavy rainfall and temporary bunds will prevent
uncontrolled runoff to surface water.

Residual Effects
The additional mitigation measures ensure the risks associated with all the phases of the proposed development
are reduced to the lowest levels practically possible and the residual risks for all the identified hazards reduce
to very low to none and are not significant in EIA terms.
The effectiveness of the mitigation measures will be assessed through the implementation of a scheme of
surface water and groundwater monitoring that will be agreed with the Environment Agency and confirmed as
part of the environmental permitting process.

Summary
This Chapter details the hydrology and hydrogeology of the application site and the potential flood risk and
hydrogeological risks associated with the construction of a hydrocarbon exploration wellsite compound.
Risks have been assessed with reference to established methodologies based on Environment Agency technical
guidance. The assessment takes account of comments made by the Environment Agency in the Scoping Opinion
to the MPA.
The wellsite will be constructed within an enclosed compound, with a very low permeability geotextile
membrane / HDPE liner, bunds, perimeter ditches and cellular storage. Rainfall-runoff at the wellsite will be
controlled and managed within the enclosed wellsite. Clean surface water will be discharged from the wellsite
at the greenfield runoff rate and any contaminated water from bunded areas of the wellsite removed by tanker
to an Environment Agency approved facility. Flood risk from surface water is considered very low provided that
surface water is managed appropriately.
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Once the wellsite is constructed and drilling cellar, conductor casing, underground storage tanks and
groundwater monitoring boreholes are installed, there are very low hydrogeological risks to shallow
groundwater and surface water receptors with a resource value during the drilling, hydraulic fracturing and
testing phases of the proposed development.
The overall level of risk is a reflection of embedded mitigation within the proposed development. Risks are
mitigated by adopting a best practice approach to wellsite and well construction as described in the planning
application documentation.
The effectiveness of the mitigation measures will be assessed through the implementation of a scheme of
surface water and groundwater monitoring that will be agreed with the Environment Agency and confirmed as
part of the environmental permitting process.

Significance of Impact
Table 20.9 contains a summary of the risk assessment for the proposed development.
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Table 20.9: Qualitative Risk Assessment
Hazard

Mobilisation of contaminated soils
1

Phase

Construction

2
Vertical Drilling

3
Hydrualic Fracture (vertical)

4
Flow Test

5
Horizontal Drilling

6
Acid Stimulation

7
Flow Test

x
Source
Pathway (P)

x

Made ground and contaminated soils and shallow groundwater at the wellsite
Receptors (R)

S-P-R Linkage

Receptor Sensitivity

Magnitude of Impact

Preliminary Significance Likelihood of
of Effect
Occurrence

Risk Analysis (with
embedded mitigation)

Additional Mitigation

Likelihood of
Occurrence After
Additional Mitigation

Residual Risk

SW drainage system

Y

Medium

Low

Minor

Moderate

Very Low

Unlikely

None

Licensed surface water abstractions

Y

Medium

Low

Minor

Moderate

Very Low

Unlikely

None

Superficial Deposits (Unproductive)

Y

Medium

Low

Minor

Moderate

Very Low

Unlikely

None

Mercia Mudstone Group (Secondary
aquifer)
Runoff to surface waters; Permo-Triassic Sandstones
downwards leakage through (Principal aquifer)
liner and underlying
Potential PWS targetting superficial
soils/rock
deposits or the Mercia Mudstone

Creation of vertical pathways
through construction of
drilling cellar, underground
water storage tank,
groundwater monitoring
boreholes, conductor casing

8
Suspend Well

N
N

A layer of low permeability glacial Till at the base of the superficial deposits provides a hydraulic break
between shallow groundwater and the Mercia Mudstone.
Approximately 300m of low permeability Mercia Mudstone provides a hydraulic break between shallow
groundwater and the Permo-Triassic Sandstones.

N
The local surface water (field) drainage system will intercept/prevent surface water runoff or shallow
groundwater migrating to these receptors. Effectively, these receptors are upgradient of the wellsite
activites.

Public Water Supply at Blundell
House
Ribble & Alt Estuaries (Ramsar),
Sefton Coast (SAC/SSSI), and
Ainsdale Sand Dunes (NNR)
Groundwater bearing strata in the
Carboniferous (no resource value)

N

SW drainage system

Y

Medium

Low

Minor

Moderate

Very Low

Licensed surface water abstractions

Y

Medium

Low

Minor

Moderate

Very Low

Superficial Deposits (Unproductive)

Y

Medium

Low

Minor

Moderate

Very Low

Y

Medium

Low

Minor

Unlikely

Mercia Mudstone Group (Secondary
aquifer)
Permo-Triassic Sandstones
(Principal aquifer)
Potential PWS targetting superficial
deposits or the Mercia Mudstone
Public Water Supply at Blundell
House
Ribble & Alt Estuaries (Ramsar),
Sefton Coast (SAC/SSSI), and
Ainsdale Sand Dunes (NNR)
Groundwater bearing strata in the
Carboniferous (no resource value)
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N

N

N

Approximately 300m of low permeability Mercia Mudstone provides a hydraulic break between shallow
groundwater and the Permo-Triassic Sandstones.

None

Earthworks and
excavations will not
be carried out during
heavy rainfall.
Temporary bunds
Unlikely
formed to prevent
uncontrolled runoff to Unlikely
surface water.

None
None

Unlikely

None

Very Unlikely

None

Approximately 300m of low permeability Mercia Mudstone provides a hydraulic break between shallow
groundwater and the Permo-Triassic Sandstones.

N
N

The local surface water (field) drainage system will intercept/prevent surface water runoff or shallow
groundwater migrating to these receptors. Effectively, these receptors are upgradient of the wellsite
activites.

N
N

Approximately 300m of low permeability Mercia Mudstone provides a hydraulic break between shallow
groundwater and the Permo-Triassic Sandstones.
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Appendix A: Scoping Opinion
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Appendix B: Air Quality Impact Assessment
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Appendix C: Archaeological Assessment
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Appendix D: Ecology Appendices
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Appendix E: Landscape Appendices
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Appendix F: Lighting Appendices
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Appendix G: Noise Impact Assessment
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Appendix H: Transport Assessment
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Appendix I: Water Resources and Flood Risk Appendices
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