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WATER RESOURCES REPORT
MALTON-B WELL SITE, GREAT HABTON, NORTH YORKSHIRE
Non – Technical Summary

Envireau Water has been commissioned by Third Energy UK Gas Limited (“Third Energy”) to prepare a Water
Resources Report comprising a hydrogeological risk assessment (HRA) and flood risk assessment (FRA) to support
an application to extend the lifetime of the Malton-B (MN-B) well site at Great Habton, North Yorkshire (“the site”).
The risk assessments are based on an established hydrogeological conceptual model. A hydrogeological risk
assessment (HRA) and flood risk assessment (FRA) has been carried out in accordance with technical guidance.
The HRA has identified risks to surface water and groundwater receptors from hazards associated with the
consented activities. With the high level of embedded mitigation measures which are in place and additional
mitigation measures that are also proposed, the residual risk to identified receptors for all the identified hazards
are reduced to either ‘low’, ‘very low’ or ‘none’.
It is important to note that additional mitigation proposed through the detailed environmental permit review
process that is currently underway are not required to make the site acceptable in planning and land use terms.
The FRA demonstrates that the site is wholly located within Environment Agency Flood Zone 1 (very low probability
of flooding from tidal and fluvial sources) and has a surface flood risk which is very low.
The HRA and FRA demonstrate that there are no significant impacts associated with extending the lifetime of the
site. There are no cumulative impacts to consider.
Envireau Water
10 May 2018
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Richmond, North Yorkshire, DL10 5HG
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WATER RESOURCES REPORT
MALTON-B WELL SITE, GREAT HABTON, NORTH YORKSHIRE

1

INTRODUCTION

Envireau Water has been commissioned by Third Energy UK Gas Limited (“Third Energy”) to prepare a Water
Resources Report comprising a hydrogeological risk assessment (HRA) and flood risk assessment (FRA) to support
a planning application to extend the lifetime of the existing Malton-B (MN-B) well site at Great Habton, North
Yorkshire (“the site”).
The background to the planning application is detailed in the Screening Request produced by Third Energy’s
planning consultants, MBH Environmental [Ref. 1] and in the supporting statement and environmental report
accompanying the planning application.
1.1

Gas Production & Generation in the Vale of Pickering

Third Energy produces gas from fields within the Ryedale Valley in the Vale of Pickering (VoP) on the southern side
of the North York Moors. The gas is piped back to Knapton Generating Station (KGS) and used to generate
electricity. The gas fields are referred to as “Pickering”, “Kirby Misperton”, “Malton” and “Marishes”. A summary
of the wells that have been developed at each of the well sites is presented in Appendix A.
The focus of this assessment is the MN-B well site (see Figures 1 and 2), which is located approximately 13km west
of KGS. The site was originally developed in 1976 and houses the MN-4 production well (formerly MN-2, MN-3).
1.2

Consented Works

The consented works at the site are detailed in Ref. 1 and are summarised in Table 1.
Table 1

Consented Works

Activity

Description

Gas production

Gas production from MN-4 although this well is currently suspended.

Separation of produced water

Separation of produced water from MN-4 in the separator unit

Workovers

Well maintenance, including wellbore treatments, tubing replacement and sidetrack
drilling.

Routine maintenance

Daily visits to inspect infrastructure and carry out routine maintenance where required.

Well abandonment

Decommissioning of existing wells.

Site restoration

Restoration of the site to its predevelopment condition.
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The planning application to extend the lifetime of the site does not include any proposed changes to the activities
that have already been consented.
1.3

Well Completions

Summary details for each of the wells at the site are presented in Table 2 below.
Table 2

Well Summary

Well

Year

Depth (TVD mbgl)

Construction Detail

MN-2

1976

1,587

Donor well for MN-3

MN-3

1980

1,716

Donor well for MN-4

2,073

Surface casing: 340mm from 0 –224m. Surface casing: 244mm from
0 – 739m. Production casing: 178mm from 683 – 1,567m. Openhole: 1,567 – 2,073m.

MN-4

1.4

1985

Purpose of This Report

This report has been prepared by Envireau Water and presents:
1. A hydrogeological conceptual model with background justification, and a hydrogeological risk assessment
(HRA) based on that conceptual model for the activities at the site. It should be noted that the conceptual
model is not “new” and is based on a significant body of work that has been carried out by Envireau Water
in considering other developments at Third Energy’s well sites in the VoP.
2. A HRA conducted in accordance with the methodology and framework for groundwater risk assessment
set out by DEFRA in Green Leaves III (GL III) [Ref. 2], and the Environment Agency’s approach to
groundwater protection [Ref. 3] and technical guidance [Ref. 4].
3. This report also presents a flood risk assessment (FRA) carried out in accordance with the National Planning
Policy Framework (NPPF) March 2012 [Ref. 5] and the accompanying online resource, National Planning
Practice Guidance (NPPG): Flood Risk and Coastal Change 2014 [Ref. 6].
This report has been prepared to support a planning application to extend the lifetime of the existing site. As such,
the report provides an overview rather than a detailed description of the consented activities at the site, which are
regulated under the Environmental Permitting Regulations (EPR) 2016. The consented activities are the subject of
a detailed environmental review process that is currently underway.

Ref: P:\TE Reg Support 2018 (2332)\40 - Reporting\6 - Malton B\MNB_HRA_v3.docx
Rev: 10/05/18

Page 2 of 26

Envireau Water
2

SITE SETTING

The site setting is described in the following sections and presented on Figures 1 and 2.
2.1

Description

The site covers approximately 0.6 Ha of land and is located approximately 0.3km north of the village of Great
Habton and approximately 5km northwest of the market town of Malton. The centre of the site is approximately
at NGR SE 761 767.
The site is located on a low-lying area approximately 1km north of the River Rye, with a ground elevation of
approximately 23mAOD. The ground level around the site falls gently towards the south towards the River Rye,
which has an elevation of approximately 20mAOD.
2.2

Land Use

The site is located in a rural location, with surrounding land predominantly used for agriculture. The closest
residential dwelling is an unnamed property located 0.3km south of the site on the perimeter of Great Habton.
2.3

Soils

The soil type at the site (taken from the LandIS Soilscapes website, developed by Cranfield University accessed on
22/02/2018 [Ref. 7]) is classified as ‘Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey
soils’.
2.4

Layout

The site covers approximately 0.7 Ha and houses the MN-4 (formerly MN-3, MN-2) well and targets gas reserves
within the Permian Kirkham Abbey Limestone Formation (“KAF”). Poor gas recovery on account of an increasing
‘water cut’ has led to the existing well being suspended and taken out of production.
The layout and construction of the site is discussed in Ref. 1, is illustrated on the site plans in Appendix B, and
summarised as follows:
•

The site was constructed in accordance with best practice at the time. Top soil was removed from the site
during construction and used to create a screen to the south and a further bund in the north-east. Trees
and shrubs were planted to create screening. Further screening was carried out in 1995 and now the
northern, western and southern sides are screened whilst the eastern side remains un-screened. The
eastern boundary is marked by fencing.

•

The site was covered in a low permeability clay layer to prevent infiltration of water from above and a
geotextile layer was placed over the clay to provide a physical barrier between the site and underlaying
subsoils. A 300mm layer of Type 1 stone overlays the geotextile layer acting as a hardstanding base.

•

A drilling cellar was constructed using pre-cast concrete slabs at the centre of the site. The cellar houses
the MN-4 well, which was suspended in 2016.

•

There is no on site dedicated drainage around the site perimeter. A field drain is present to the west and
north of the site which prevents overland flow to the site.
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2.5

•

During routine operations surface water from the operational areas passes through an interceptor and into
the field drain running to the west of the site. This is checked daily for contamination and should any
contamination be detected the water is removed from site by a licensed waste operator. Production
equipment (not currently in use) is individually contained.

•

During periods of non-routine operations the interceptor valve is shut and, water is contained within the
interceptor and/or temporary bunding, and is removed by a licensed waste operator.

•

There are no permanent welfare provisions on site. Temporary facilities are put in place during non-routine
operations (e.g. workovers).

•

Natural gas and liquid pipelines are present in the site to transport gas and produced water from the site
to the KM-A well site and from there to KGS. The natural gas pipeline is constructed from 152 mm (6”)
nominal diameter steel whilst the produced water pipeline is constructed from 76 mm (3”) nominal
diameter steel.

•

A control room is located on the eastern boundary of the site.
Surface Water Management

Surface water management is also discussed in Ref. 1 and also in Chapter 2 of the environmental report
accompanying the planning application.
Surface water runoff from operational areas drains into the adjacent field drain via an interceptor. During routine
operations the interceptor is checked daily for oil and grease. Production equipment (not currently in use) located
on the site is individually contained. Any contaminated water is removed from site by a licensed operator.
During periods of non-routine operations the interceptor valve is closed and water is collected on site within the
interceptor or temporary bunding surrounding equipment, and is removed from site by a licensed waste contractor.
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3.1

HYDROLOGY
Catchment Characterisation

The River Rye is located approximately 1km south of the site and flows to the southeast.
The ground around the site drains to the east following local topography and the majority of surface water runoff
in the area is intercepted by a series of field drains draining towards the Ackland Beck, which is located
approximately 0.5km northeast of the site at its closest. Ackland Beck confluences with the Costa Beck
approximately 3.3km east of the site, with Costa Beck flowing into the River Rye approximately 4.7km southeast of
the site.
The hydrological catchment descriptors relating to the site and adjacent land have been derived from the Flood
Estimation Handbook (FEH) CD-ROM 3 [Ref. 8] and are provided in Table 3. The hydrological setting of the area is
presented on Figure 1.
Table 3

Hydrological Catchment Descriptors
Descriptor

Abbreviation

Value

Catchment Area

AREA

1.98km2

Mean Catchment Altitude

ALTBAR

24m

Mean direction of all drainage path slopes

ASPBAR

140 degrees

Base Flow Index associated with each HOST soil class

BFIHOST

34.3%

Proportion of time when soil moisture deficit was equal to, or below, 6mm
during 1961-1990

PROPWET

0.32 (i.e. 32% of the
time)

Average Annual Rainfall (1961 – 1990)

SAAR

653mm

Extent of urban and suburban land within catchment

URBEXT2000

0.0107

Description of location of urban / suburban areas within catchment

URBLOC2000

1.823

Concentration of catchment urbanisation (quantification of connectivity of
urban and suburban areas)

URBCONC2000

1

Standard Percentage Runoff associated with each HOST soil class

SPRHOST

38.65%

The standard average annual rainfall (SAAR) value is 653mm. The SPRHOST value indicates that the proportion of
runoff within the catchment is 38.65%, which is a moderate value and suggests that the majority of runoff enters
local surface water courses, rather than infiltrating in to the ground. The BFIHOST value is 34.3%, which indicates
that there is a moderate groundwater component in the river discharge. The URBLOC2000 and URBCONC2000
values of 1 to 1.823 confirm the rural nature of the area and the absence of urbanised areas within the catchment.
This is consistent with the site setting and known hydrogeological setting presented in Section 5.
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4

GEOLOGY

The geological setting of the area has been characterised using information from:
•

British Geological Survey (BGS); 1:50 000 scale map sheet 53 (Pickering) [Ref. 9].

•

A review of relevant local borehole records from the BGS GeoIndex (Appendix C).

•

Geological data from the construction of the wells at the site [Ref. 10].

An excerpt from the geological map and cross section are presented on Figures 3 and 4.
4.1

Regional Geology

4.1.1

Superficial deposits

Superficial deposits are present throughout the VoP and comprise mainly Lacustrine Deposits, with areas of
Alluvium along some watercourses and pockets of Sand and Gravel deposits and Glacial Till. The thickness and
composition of the superficial deposits is highly variable [Ref. 11]. However, based on interpretation of local historic
borehole records available from the BGS, superficial deposits in the region of 5m thick are expected close to the
site and are composed predominantly of clay with some sand; underlain by weathered clay bedrock. To the south
of the site, alluvium deposits predominate along the course of the River Rye.
4.1.2

Bedrock geology

The bedrock geology in the vicinity of the site is characterised by Jurassic age strata. The site is underlain by the
Kimmeridge Clay Formation, which stretches from Helmsley in the west to Filey on the east coast. The Kimmeridge
Clay Formation is underlain by the Corallian Group, which outcrops approximately 3km south and 9km northeast
of the site and occupies a band stretching from Filey in the east, westwards towards Helmsley and the Hambleton
Hills, and then south-eastwards towards Malton. The Corallian Group is underlain by the Oxford Clay Formation,
the Ravenscar Group and the Lias Group.
The Jurassic age strata are underlain by the Penarth and Mercia Mudstone Groups, and the Sherwood Sandstone
Group of Triassic age, which are in turn underlain by Permian and Carboniferous age bedrock.
4.1.3

Structural geology

The strata in the VoP are intersected by a series of east-west and northwest-southeast trending faults. The faults
have resulted in the strata being downthrown, and the Kimmeridge Clay Formation subcropping beneath the
superficial deposits (see Figure 4).
BGS mapping indicates that the closest fault is present approximately 0.8km south of the site, trending in a
southeast-northwest direction and downthrowing the strata to the south. The VoP is bounded by the Vale of
Pickering Fault located approximately 9km to the northeast and the Coxwold-Gilling-Linton Fault located
approximately 3km south of the site. Beneath the site, the strata are expected to dip at a shallow angle towards
the northeast.
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4.2

Site Specific Geology

The BGS 1:50,000 scale mapping for the area [Ref. 9] shows that the site is directly underlain by Lacustrine deposits.
A historic borehole record from Great Habton (NGR SE 75900 76300), approximately 0.5km south of the site,
indicates that these superficial deposits are around 5m in thickness and it is expected that a similar thickness of
superficial deposits will be present at the site. The bedrock beneath the site is Kimmeridge Clay Formation. The
expected geology at the site is summarised in Table 4.
The thickness of bedrock strata is based on geological data from the construction of MN-4 [Ref. 10]. These
thicknesses correlate well with BGS mapping data.
Table 4
Age

Expected Geological Sequence at the Site
Group / Formation
Superficial Deposits /

Quaternary /
weathered Kimmeridge Clay
Upper Jurassic

~5

~5

Kimmeridge Clay Formation

Mudstone and muddy limestone

76

81

Corallian Group

Limestone, sandstone, siltstone and mudstone

110

191

Oxford Clay Formation

Mudstone, grey-green
71

261

Osgodby and Cayton Clay
Sandstone, limestone, siltstone and mudstone
Formations
Middle Jurassic

Lower Jurassic

Triassic

Permian
Carboniferous

*Thickness Depth to Base of
(m)
Strata (mbgl)

Lacustrine Deposits (clay and sand) /
weathered Kimmeridge Clay Formation

Formation

Upper Jurassic

Description

Ravenscar Group
(estuarine series) and
Dogger Formation

Sandstone, siltstone and mudstone

105

366

Lias Group

Mudstone and limestone

260

627

Penarth and Mercia
Mudstone Groups

Mudstone with siltstone and evaporite

201

828

Sherwood Sandstone
Group

Sandstone with occasional beds of mudstone
and siltstone

262

1090

Zechstein Group

Mudstone and limestone with evaporite

475

1565

Millstone Grit Group

Sandstone, mudstone and thin coals

>503

>2068

Bowland Shale

Mudstone, limestone and sandstone

*Note that the proven thickness of bedrock strata at the site is based on geological data from MN-4. Geological strata thicknesses vary over
short distances depending on location relative to geological faulting.
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5

HYDROGEOLOGY

5.1

Terminology

The geological strata can be grouped into ‘hydrostratigraphic units’ based on their hydrogeological properties,
relative to one another. In this case, the hydrogeology relating to the proposed development fundamentally
comprises shallow systems containing relatively fresh, recently recharged groundwater with a ‘resource value’; and
deeper systems containing extremely low quality formation water with ‘no resource value’. In order to differentiate
between these systems, the following descriptions have been applied:
Groundwater

That water which can be reasonably attributed to relatively geologically recent
recharge and which would reasonably be considered to be wholesome (potable)
unless it has been contaminated (altered) by anthropogenic activity

Aquifer

The strata that contains groundwater as defined above

Produced water

The water (brine) produced from the gas production formation in association
with the extraction and separation of gas or the development of the well

Formation water

The water (brine) within the gas production horizons which can reasonably be
considered as connate, or sourced from geologically old recharge

Water bearing formation A geological unit (or formation) which contains formation water
The terms “Groundwater” and “Aquifer” can be taken to mean the same as that intended by the Water Framework
Directive (WFD) and Groundwater Daughter Directive (GWDD). The terms “produced water”, “formation water”
and “water bearing formation” are terms commonly used in the oil and gas development industry and are used in
this context to differentiate from groundwater systems.
Based on the UK Technical Advisory Group (UKTAG) definition of a groundwater body [Ref. 12], the description of
aquifer and groundwater used in this assessment is directly analogous to a groundwater body with a resource value.
Similarly, the depth and salinity of the water bearing formations defines them as having no resource value and are
therefore not groundwater bodies.
At some depth, depending on the nature of the aquifer, groundwater loses its value as a resource that can be either
exploited for human activities and/or support surface flows and ecosystems and/or have a connection with surface
water receptors. As an example, a default maximum depth of 400m is cited by UKTAG [Ref. 12]. However, default
values may be subject to change based on local/site specific information.
5.2

Aquifers

The presence of aquifers at the site has been assessed using information from the Environment Agency publications
– the physical properties of major aquifers in England and Wales [Ref. 13], the physical properties of minor aquifers
in England and Wales [Ref. 14] and the Environment Agency’s updated groundwater vulnerability mapping [Ref.
15].
The assessment takes account of the terminology described in Section 5.1 and local information gained from the
development of a scheme of surface water and groundwater monitoring, construction of water monitoring
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boreholes, and monitoring of surface water and groundwater at the KM-A well site [Ref. 16 – 19], approximately
3km north of the site.
5.2.1

Recent deposits

The superficial deposits in the VoP are classed as a Secondary aquifer. At the site, the deposits are predominantly
comprised of Lacustrine Deposits (clay and sand) and are targeted locally to provide low yielding sources for
domestic/agricultural use. The superficial deposits, together with the weathered upper part of the Kimmeridge Clay
Formation, are likely to support a shallow groundwater system that is connected to and supports surface water
features.
5.2.2

Jurassic strata

The Kimmeridge Clay Formation is predominantly argillaceous although the weathered top of the formation and
thin limestone bands within the un-weathered formation may be water bearing and is considered capable of
supporting low yields [Ref. 14]. Overall however, the Kimmeridge Clay Formation has a very low permeability and
is classed as Unproductive, and separates surface water and shallow groundwater systems from the deeper
groundwater system in the Corallian Group.
The underlying Corallian Group is a Principal aquifer of regional importance and is used extensively for water supply
around Pickering and Scarborough [Ref. 13] but on account of the proven thickness of the overlying Kimmeridge
Clay Formation at the site, is not targeted in the local area and does not locally support surface water features. As
shown on Figure 4, the Corallian Group beneath the site is likely to be structurally disconnected from the Corallian
strata at Pickering and Scarborough by geological faulting within the VoP.
The Corallian Group is underlain by the Oxford Clay Formation, which is classed as Unproductive, and provides a
vertical hydraulic break between the Corallian aquifer and deeper formations. The formations beneath the Oxford
Clay Formation have either very limited or no resource value as defined by UKTAG [Ref. 12].
The Osgodby Formation, which underlies the Oxford Clay Formation, is classed as a Secondary Aquifer and is of
particular importance for agricultural supplies in some parts of the VoP and around Ampleforth [Ref. 14]. The
Osgodby Formation is present at the site at depths in excess of 200m below ground level which means it is not
considered a significant groundwater resource and is not targeted for abstraction locally due to its depth at this
location. The same can be said for the Ravenscar Group and Dogger Formation, which rest conformably on
~approximately 300m of the Lias Group, which acts as Unproductive strata at this location.
5.2.3

Triassic, Permian & Carboniferous strata

The Penarth Group is classed as Unproductive strata and the Mercia Mudstone Group is a Secondary aquifer.
However, due to its excessive depth at the location of the site, the Mercia Mudstone Group will also act as
Unproductive strata at this location due to its depth.
The Sherwood Sandstone is considered a Principal aquifer on a regional scale, where it is at or close to outcrop.
However, in the VoP the Sherwood Sandstone is present at depths of ~600m or more (see Figure 4) and contains
extremely saline formation water. Recharge to the sandstone at this depth is essentially non-existent, which is
reflected in the quality of the formation water as discussed in Section 5.4. This means that it is not exploited or a
potential target for drinking water or industrial supply (see Section 6).
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The base of the Mercia Mudstone is located at approximately 800m below ground level. Together with the ~300m
of Unproductive Lias Group above, these formations provide a significant hydraulic break between shallow
groundwater systems and deeper water bearing formations in the Triassic, Permian and Carboniferous that contain
highly saline, formation water (brines) and have no resource value.
5.3

Faulting

Faults can act as barriers or conduits for groundwater flow and are therefore an important consideration for the
development of a hydrogeological conceptual model and the potential for hydraulic connectivity between
geological strata.
There are mapped faults in the vicinity of the site and BGS geological mapping data [Ref. 9] shows that there is a
fault approximately 0.8km south of the site, at surface (see Figure 3), which downthrows strata to the south by
approximately 75m (see Figure 4).
Faulting in argillaceous bedrock such at the Kimmeridge Clay Formation, Lias Group, Mercia Mudstone Group and
top of the Permian sequence present beneath the site will have a low hydraulic connectivity and act as barriers to
flow. This is evidenced in the VoP through the distinct differences in water quality between shallow groundwater
in the superficial deposits and weathered Kimmeridge Clay Formation, the water quality in the Corallian aquifer,
and the presence of formation brines in the strata that underlies the Mercia Mudstone Group (see Section 5.4).
5.4

Water Quality

5.4.1

Recent deposits & Jurassic strata

Groundwater chemistry and quality in the VoP has been the subject of several studies recently. This includes a
baseline monitoring programme carried out by the BGS [Ref. 20] and Third Energy’s own studies at the KM-A well
site [Ref. 18, 19] and the PK well site [Ref. 21].
The studies demonstrate that groundwater from different formations exhibit markedly different chemistry and that
useful groundwater in the VoP is limited to the superficial deposits and the weathered top of the Kimmeridge Clay
Formation.
Water contained in the Corallian aquifer that is present beneath the Kimmeridge Clay Formation is highly
mineralised and of poor quality due to the limited potential for aquifer recharge.
5.4.2

Triassic strata

The quality of water obtained from the Sherwood Sandstone depends on the distance from outcrop and the depth
of the formation. Water in the deep formation is much older and has a more evolved chemistry than in shallow
aquifers because the water at depth has had longer to equilibrate with the formation material, including the fine
sediments and matrix cements.
The quality of water in the Sherwood Sandstone in the VoP has been the subject of several studies, which
demonstrate that the Sherwood Sandstone is likely to contain highly saline formation water; with a salinity greater
than seawater [Ref. 22, 23].
5.4.3

Permian strata
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The KAF is the principal target for Third Energy’s gas production wells in the VoP and laboratory data available from
producing wells confirms that the KAF formation water is of extremely low quality, is highly saline and contains
significant hydrocarbons [Ref. 22, 23].
5.5

Conceptual Hydrogeological Model

Based on the preceding data review, the conceptual hydrogeological model for the site is illustrated on Figure 5 and
can be summarised as follows:
•

There are four hydrostratigraphic units – namely:
o

The Superficial Deposits, Kimmeridge Clay Formation and Corallian Group (Layer 1)

o

The Oxford Clay Formation, Middle Jurassic (Osgodby and Cayton Clay Formations, Ravenscar
Group and Dogger Formation), Lower Jurassic (Lias Group), and the Penarth and Mercia Mudstone
Groups (Layer 2)

o

The Sherwood Sandstone Group (Layer 3)

o

The Permian and Carboniferous – Zechstein Group, Millstone Grit Group (Layer 4)

•

The lateral variation in geology is controlled by dip and faulting.

•

Hydraulic properties of the layers have been defined by literature search, but broadly:
o

Layer 1 can be taken as having useful hydraulic conductivity and storage.

o

Layer 2 is poorly permeable (very low hydraulic conductivity) and has limited storage.

o

Layer 3 has useful hydraulic conductivity and storage.

o

Layer 4 has limited hydraulic conductivity and storage. Poorly permeable clay and mudstone
horizons at the top of the Permian effectively separate the Permian from the overlying Triassic
water bearing formation.

•

There is no vertical movement of water between the layers.

•

Natural recharge to the formations in Layer 1 is limited to the outcrop and subcrop areas. The upper part
of this layer (Superficial Deposits and weathered Kimmeridge Clay Formation) is connected to and supports
surface water features.

•

Layer 2 comprises Unproductive strata in excess of 600m in thickness and provides a significant vertical
hydraulic break between useful groundwater in Layer 1 and formation waters contained in Layers 3 and 4.

•

Layers 3 and 4 are at great depth and contain highly saline formation brines, with no resource value. There
is no active recharge to these layers and these layers are not connected to surface water features.
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6

ENVIRONMENTAL SETTING

The environmental setting has been characterised within a 2km search radius of the site using data from the
Environment Agency, Ryedale District Council, Natural England and the BGS. The features described in the following
sub sections are presented on Figure 6.
6.1

Surface Water Features

Surface water features within 2km of the site have been identified from 1:25,000 Ordnance Survey mapping. The
locations of the surface water features are presented on Figure 6 and their details are summarised in Table 5.
Table 5

Surface Water Features

Reference
on Figure 6

Name

Distance
from Site

Approx. Elevation
(mAOD)

Description

A

Ackland Beck

0.5km

20

Drainage system located east of the site
draining towards Costa Beck. Located on
Lacustrine Deposits.

B

River Rye

0.9km

20

River located south and west of the site.
Located on Alluvium.

C

Redbridge Sewer

1.4km

20

Drainage system located south of the site
draining towards the River Rye. Located
on Alluvium.

D

Series of ponds in
woodland

1.8km

23

6.2
6.2.1

Ponds located on Lacustrine deposits.

Protected Rights
Licensed abstractions

Environment Agency records indicate that there are no licensed abstractions within a 2km radius of the site.
6.2.2

Deregulated licences

Environment Agency records indicate that there is one deregulated abstraction (groundwater) within a 2km radius
of the site at Ackland Farm, approximately 1.6km east of the site. The licence is for abstraction of water from a
borehole targeting the superficial deposits and is associated with agricultural use. The location of the abstraction is
shown on Figure 6 and the licence details are summarised in Table C1 in Appendix C.
6.3

Private Water Supplies (PWS)

A search of Ryedale District Borough Council’s register of PWS has been undertaken, which has identified one
recorded PWS within a 2km radius of the site. The PWS is located at Ackland Farm, approximately 1.6km east of
the site. Although the source type and use are unknown, based on the hydrogeological conceptual model, it is likely
that this supply targets groundwater in superficial deposits/Kimmeridge Clay Formation. It is recognised that the
local authority’s register of PWS may be incomplete. Based on the data collected during the development of the
Ref: P:\TE Reg Support 2018 (2332)\40 - Reporting\6 - Malton B\MNB_HRA_v3.docx
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scheme of monitoring for the KM-A well site in 2015, an additional three PWS were identified in the 2km radius of
the site, two targeting the weathered Kimmeridge Clay Formation and one targeting the Kimmeridge Clay
Formation. The locations of the PWS are presented on Figure 6 and details summarised in Table C2 in Appendix C.
Based on a review of Ordnance Survey data there are three outlying properties within a 2km radius where PWS
could be present; the locations of which are presented on Figure 6 and details summarised in Table C3 in Appendix
C. Based on the hydrogeological conceptual model, it is likely that any supplies target groundwater in superficial
deposits/weathered Kimmeridge Clay Formation.
6.4

BGS Water Well Records

A search of the BGS boreholes and wells online database has been undertaken, which has identified sixteen
borehole records within a 2km radius of the site. All the reviewed records relate to boreholes or wells targeting
either the Superficial Deposits or the Kimmeridge Clay Formation. Two of the sixteen borehole records do not
supply any depth/aquifer information, however, based on the hydrogeological conceptual model, it is likely that
these boreholes target groundwater in the superficial deposits/Kimmeridge Clay Formation.
The closest of the borehole records is located approximately 0.4km south of the site at Manor Farm and
relates to a borehole of unknown depth and target, based on the hydrogeological conceptual model, it is likely
that these boreholes target groundwater in the superficial deposits/Kimmeridge Clay Formation. The deepest
borehole is located approximately 0.5km south of the site near Manor Farm in great Habton and relates to a
42.7m deep borehole drilled into the Kimmeridge Clay Formation.
The locations of the borehole records are presented on Figure 6 and their details are summarised in Table C4 in
Appendix C.
6.5

Groundwater Dependent Terrestrial Ecosystems (GWDTEs)

A search of Natural England’s MAGiC database has been undertaken, which has identified 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 site.
The Ings, Amotherby SSSI is located approximately 1km south of the site at its closest and is likely to be surface
water dependent. It covers approximately 18 Ha and comprises lowland swamp, marsh and fen land, and is
designated a SSSI based on its biological status.
6.6

Source Protection Zones (SPZs)

SPZs are used as a general level of protection for all drinking water sources, identifying those areas where the
potential risk associated with any potential groundwater contamination is greatest.
Data obtained from the Environment Agency indicates that the site does not lie within a defined SPZ and there are
no SPZs within 2km of the site. The closest SPZ is associated with a licensed abstraction in Amotherby,
approximately 3.7km south of the site.
A default circular source protection zone with a radius of 50m is applied to all other groundwater abstractions
intended for human consumption. However, there are no abstractions within 50m of the site.
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6.7

Summary

The environmental searches validate the conceptual model presented in Section 5.5. Local groundwater and
surface water features are dependent on shallow groundwater within the superficial deposits and the Kimmeridge
Clay Formation. No local features are supported from groundwater originating from the deeper formations.
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7

HYDROGEOLOGICAL RISK ASSESSMENT

7.1

Assessment Methodology

A hydrogeological risk assessment (HRA) has been carried out in accordance with the Source-Pathway-Receptor (SP-R) approach described in GL III [Ref. 2] and the methodology in the Environment Agency’s technical guidance [Ref.
4]. The basis of the risk assessment method is the selection of an appropriate level of detail for the assessment.
Ref. 4 proposes three levels of details or Tiers 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 would be warranted.
The consented works at the site are well understood and mitigation measures for the operation of onshore oil and
gas sites are clearly defined, tested and known to work. Therefore, a semi-qualitative (Tier 1/2) assessment is
considered to be an appropriate level of assessment in this case.
The assessment method, scoring and risk calculation is presented in Appendix D.
7.2

Hazard Identification

Based on the hydrogeological conceptual model in Section 5.5, the hazards associated with the consented works
at the site are presented in Table 6 along with potential S-P-R linkages. Hazards identified include:
1) Leakage/spills of produced water, hydrocarbons and other fluids stored on, or transported to/from, the
site.
2) Fuel spillage/leaks from plant and machinery used during routine (gas production) and non-routine
operations (workovers) at the site.
3) Loss of drilling fluids and grout during workovers (sidetrack drilling).
4) Migration of hydrocarbons and produced water.
5) Mobilisation of contaminated soils and fuel spillage from plant and machinery during soil stripping and
landforming during restoration.
The conceptual model and environmental setting shows the relevant receptors for the above hazards are:
•

The surface water drainage system in the vicinity of the site.

•

The Ings, Amotherby SSSI.

•

The Superficial Deposits/Kimmeridge Clay Formation aquifer.

•

Local private water supplies supported by surface water and shallow groundwater in the Superficial
Deposits and Kimmeridge Clay Formation.

•

The Corallian aquifer, which is classified as a Principal aquifer and exploited for drinking water north of
Pickering.
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•

Deep water bearing formations (e.g. Sherwood Sandstone formation) that are present beneath the Mercia
Mudstone Group, which are exploited for potable and other uses in the Vale of York.

Based on the hydrological conceptual model at the site, it is considered by Envireau Water that there are no
plausible S-P-R linkages (no pathway) between surface activities such as leakages and spills during routine and nonroutine activities to the Corallian aquifer and deeper water bearing formations beneath the Mercia Mudstone at
the site.
It is also considered by Envireau Water that there are no plausible S-P-R linkages between the horizontal/vertical
migration or transmission along faults of hydrocarbons and produced water present in deep geological formations
to the surface water drainage system, The Ings, Amotherby SSSI, Superficial Deposits/Kimmeridge Clay Formation
aquifer, local private water supplies and Corallian aquifer. Any sidetrack drilling would occur beneath the Mercia
Mudstone and there are also no plausible S-P-R linkages between drilling fluids and grout used during sidetrack
drilling and these receptors.
Therefore, potential risks to these receptors have been scoped out of the assessment at this stage.
7.3

Risk Assessment Summary

A risk assessment has been carried out based on the identified hazards in accordance with the methodology
presented in Appendix D and a summary is presented in Table 6.
As described in the sub-sections below, the risk assessment considers the significance of a hazard occurring, based
on receptor sensitivity and magnitude. The likelihood of a hazard occurring has been assigned taking account of
the embedded mitigation that is already present within the operation and management of the site activities. In
some cases, additional mitigation is proposed to further reduce potential risk.
7.3.1

Receptor sensitivity

Receptor sensitivity has been assigned in accordance with Table 1 in Appendix D.
The surface water drainage system, Superficial Deposits/Kimmeridge Clay Formation aquifer, and local private
water supplies (that target the shallow formations) have all been conservatively assigned a Very High sensitivity;
recognising the interconnection between these features and the importance of the surface water and shallow
groundwater system for providing water for drinking and agricultural uses at a local scale. The Ings, Amotherby SSSI
has also been assigned a Very High sensitivity.
The Corallian aquifer is conservatively assigned a High sensitivity; recognising its status as a Principal aquifer at a
regional scale.
The deep water bearing formations that are present beneath the Mercia Mudstone are assigned a Very High
sensitivity where they are present at outcrop (in the Vale of York) but are assigned a Low sensitivity on account of
their limited or no resource value at the site.
7.3.2

Magnitude of impact

Magnitude of Impact has been assigned with reference to Table 2 in Appendix D, and is a conservative assessment
based on the contamination of receptors with produced water/hydrocarbons.
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If the surface water drainage system, The Ings, Amotherby SSSI, Superficial Deposits/Kimmeridge Clay Formation
aquifer, and/or local private water supplies became contaminated, the magnitude of the impact would be classed
as High because there could be a major change to the water quality.
The magnitude of impact of contamination of the Corallian aquifer at the site is classed as Low because it contains
poor quality water and is not exploited at a local scale.
The magnitude of impact of contamination of the deeper water bearing formations is classed as High where they
outcrop in the Vale of York but Very Low at the site, where they contain very poor quality water with no resource
value.
7.3.3

Significance of effect

Significance of Effect is the significance of a hazard occurring (before consideration of the likelihood that it will
occur), and has been assigned with reference to Table 3 in Appendix D. It follows that there are:
•

Major effects to the surface water drainage system, The Ings, Amotherby SSSI, Superficial
Deposits/Kimmeridge Clay Formation aquifer, and local private water supplies.

•

Moderate effects to the Corallian aquifer at the site.

•

Major effects to the deeper water bearing formations that are present beneath the Mercia Mudstone
where they outcrop in the Vale of York but Negligible effects to these formations at the site.
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Table 6

Risk Assessment Summary

Leakage/spills of produced
water, hydrocarbons and
other fluids stored on, or
transported to/from, the
site

Fuel spillage/leaks from
plant and machinery used
during routine and nonroutine operations at the
site

X

X

X

X

Loss of drilling fluids and
grout during drilling
activities

X

X

X

X

X

X

Site restoration

Well abandonment

Routine maintenance

Workovers

Sepration of
produced water

Hazard

Gas production

Consented Work - Activity

X

X

Source (S)

Runoff to surface
waters; downwards
Storage tanks and
leakage through
pipework, road
site liner and
tankers
underlying
deposits

Runoff to surface
Plant and
waters; downwards
machinery used
leakage through
during routine and
site liner and
non-routine
underlying
operations
deposits

Migration of hydrocarbons
and produced water

X

X

Hydrocarbons and
produced water
present in deep
geological
formations and
production wells

X

Leakage through
well casings and
annuli

Mobilisation of
contaminated soils and fuel
spillage from plant and
machinery during soil
stripping and landforming

X

Very Unlikely

Very Low

Very Unlikely

Very Low

Very Unlikely

Very Low

Very Unlikely

Very Low

Very Low

Very Unlikely

Very Low

Unlikely

Low

Very Unlikely

Very Low

Major

Very Unlikely

Very Low

Very Unlikely

Very Low

Major

Very Unlikely

Very Low

Very Unlikely

Very Low

Unlikely

None

Magnitude of
Impact

Significance of
Effect

Likelihood of
Occurrence

Risk Analysis
(with embedded
mitigation)

Surface water drainage system

Y

Very High

High

Major

Unlikely

Low

The Ings, Amotherby SSSI

Y

Very High

High

Major

Unlikely

Low

Superficial Deposits/Kimmeridge Clay Formation
aquifer

Y

Very High

High

Major

Unlikely

Low

Private water supplies targeting Superficial
Deposits and Kimmeridge Clay Formation

Y

Very High

High

Major

Very Unlikely

Very Low

Corallian aquifer

N

Water bearing formations beneath the Mercia
Mudstone Group

N

Surface water drainage system

Y

Very High

High

Major

Very Unlikely

The Ings, Amotherby SSSI

Y

Very High

High

Major

Superficial Deposits/Kimmeridge Clay Formation
aquifer

Y

Very High

High

Private water supplies targeting Superficial
Deposits and Kimmeridge Clay Formation

Y

Very High

High

Corallian aquifer

N

Water bearing formations beneath the Mercia
Mudstone Group (at outcrop)

N

Surface water drainage system

N

The Ings, Amotherby SSSI

N

Corallian aquifer

Horizontal and
vertical migration
of fluids;
transmission along
faults

Residual Risk

Receptor
Sensitivity

Superficial Deposits/Kimmeridge Clay Formation
Fluids and grout Migration from the
aquifer
used during
wellbore into
workover and
permeable
Private water supplies targeting Superficial
drilling operations
formations
Deposits and Kimmeridge Clay Formation

X

Likelihood of
Occurrence After
Additional
Mitigation

S-P-R
Linkage

Receptors (R)

Pathway (P)

Additional Mitigation

As part of the EPR review, existing storage
tanks will be replaced with double skinned
(bunded) tanks where required to ensure
containment measures meet Environment
Agency guidance. Alternatively, permanent
bunds will be constructed around the existing
tanks and any water collecting will be
manually emptied through pumping. A
ground investigation will be carried out
where necessary to confirm the low
permeability of the materials that make up
the base of the site. A traffic management
plan will be implemented to minimise
potential for tanker collisions during nonroutine operations.

N/A - embedded mitigation already provides
the highest possible mitigation.

N/A - embedded mitigation already provides
the highest possible mitigation.
N

N

N

Water bearing formations beneath the Mercia
Mudstone Group (at outcrop)

Y

Surface water drainage system

N

The Ings, Amotherby SSSI

N

Superficial Deposits/Kimmeridge Clay Formation
aquifer

N

Private water supplies targeting Superficial
Deposits and Kimmeridge Clay Formation

N

Corallian aquifer

N

Water bearing formations beneath the Mercia
Mudstone Group

Y

Low

Very Low

Negligible

Moderate

None

Moderate

None

Surface water drainage system

Y

Very High

High

Major

Unlikely

Low

Unlikely

Low

Very Unlikely

Very Low

Low

Very Low

Negligible

Moderate

None

N/A - embedded mitigation already provides
the highest possible mitigation.

The Ings, Amotherby SSSI

Y

Very High

High

Major

Unlikely

Low

Superficial Deposits/Kimmeridge Clay Formation
aquifer

Y

Very High

High

Major

Unlikely

Low

Unlikely

Low

Private water supplies targeting Superficial
Deposits and Kimmeridge Clay Formation

Y

Very High

High

Major

Unlikely

Low

Unlikely

Low

Corallian aquifer

Y

High

Low

Moderate

Unlikely

Very Low

Unlikely

Very Low

Water bearing formations beneath the Mercia
Mudstone Group

Y

Low

Very Low

Negligible

Unlikely

None

Unlikely

None

Surface water drainage system

Y

Very High

High

Major

Unlikely

Low

Very Unlikely

Very Low

The Ings, Amotherby SSSI

Y

Very High

High

Major

Unlikely

Low

Very Unlikely

Very Low

Y

Very High

High

Major

Unlikely

Low

Very Unlikely

Very Low

Y

Very High

High

Major

Unlikely

Low

Very Unlikely

Very Low

Superficial Deposits/Kimmeridge Clay Formation
Runoff to surface
Made ground and
aquifer
waters; downwards
contaminated soils
leakage through
at the site
Private water supplies targeting Superficial
superfical deposits
Deposits and Kimmeridge Clay Formation

N/A - embedded mitigation already provides
the highest possible mitigation.

Corallian aquifer

N

Water bearing formations beneath the Mercia
Mudstone Group

N
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7.4

Likelihood of Occurrence

The Likelihood of Occurrence has been assigned with reference to Table 4 in Appendix D and takes account of the
hydrogeological conceptual model and embedded mitigation. The embedded mitigation measures, which relate to
the construction and management of the site and the wells are described in detail in Ref. 1 and are summarised in
Table 7 below.
Table 7

Embedded Mitigation

Mitigation

Description

Construction of the
site

The site has been constructed using a low permeability base (clay liner) and a geotextile lining that provides a hydraulic
break and low velocity layer between the site and underlying superficial deposits and bedrock allowing fluid spillages
at the site to be cleaned up before they can migrate downwards through the liner.

Surface water
management

Earth banks/bunds on all edges of site prevent surface water flow to or from the site.
An interceptor is used to ensure that any water leaving the site from operational areas is free of oil and grease and this
is checked daily. The interceptor is closed during periods of non-routine operations and any water which is
contaminated is removed from site by a licensed waste operator.
Production equipment (none currently kept on site) is individually contained and any water collected is removed from
site by a licensed waste operator.

Construction of the
wells

Construction of the wells has been carried out to prevent vertical migration of fluids between different hydro
stratigraphic units; with each casing string cemented and pressure tested on completion.

Routine testing and
maintenance of the
wells

In accordance with DCR and BSOR regulations [Ref. 24, 25], Third Energy continually monitors and tests the wells
to ensure integrity is maintained. The site is connected remotely to KGS control room. Any changes in pressure results
in wells being shut in where necessary and investigated. There is a requirement to ensure no loss of fluid to the
environment.

Routine
maintenance of
plant and
machinery

Plant and equipment is regularly inspected for leakage. Spill kits are available on site to deal with any unexpected
leakage.

Based on the embedded mitigation in place, the likelihood of the identified hazards occurring are all considered
Unlikely or Very Unlikely, with the exception of:
•

The likelihood of the loss of drilling fluids and grout during workovers (sidetrack drilling) via migration from
the wellbore into permeable formations impacting on water bearing formations beneath the Mercia
Mudstone Group, which is considered Moderate.

•

The likelihood of the migration of hydrocarbons or produced water present in deep geological formations
via horizontal/vertical migration of fluids or transmission along faults impacting on water bearing
formations beneath the Mercia Mudstone Group, which is considered Moderate.
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7.5

Risk Analysis

A qualitative risk analysis has been carried out in accordance with Table 5 in Appendix D.
It follows that the vast majority of potential risks are either Low, Very Low or None. However, there are potentially
Medium risks to the surface water drainage system, The Ings, Amotherby SSSI and Superficial Deposits/Kimmeridge
Clay Formation aquifer from leakage/spills.
7.5.1

Additional mitigation

As listed in Table 6, additional mitigation measures are proposed to further reduce the potential risk and include
the following:
•

Existing storage tanks will be replaced with double skinned (bunded) tanks where required to ensure
containment measures meet Environment Agency guidance. Alternatively, permanent bunds will be
constructed around the existing tanks and any water collecting will be manually emptied through pumping.
These measures have been identified through the environmental permitting review process that is
currently underway to bring all UK onshore oil and gas facilities in line with Environment Agency good
practice and will be undertaken as part of Third Energy’s ongoing upgrade programme.

•

A ground investigation will be carried out where necessary to confirm the low permeability of the materials
that make up the base of the site.

•

A traffic management plan will be implemented to minimise potential for tanker collisions during nonroutine operations, e.g. workovers and drilling activities.

•

During site restoration, earthworks will not be carried out during heavy rainfall. Temporary bunds will be
formed to prevent runoff to surface water.

7.5.2

Residual risk

As shown in Table 6, with the above additional mitigation measures in place, the residual risks for all the identified
hazards would reduce to Low, Very Low or None.
It is important to note that additional mitigation proposed through the detailed environmental permit review
process that is currently underway are not required to make the site acceptable in planning and land use terms.
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8

FLOOD RISK ASSESSMENT

8.1

Assessment Methodology

This Flood Risk Assessment (FRA) has been written and submitted in accordance with the National Planning Policy
Framework (NPPF) March 2012 [Ref. 5] and the accompanying online resource, National Planning Practice
Guidance (NPPG): Flood Risk and Coastal Change 2014 [Ref. 6].
The principal objectives of this assessment are to demonstrate that the application to extend the lifetime of site
will not cause any increased flood risk.
8.2
8.2.1

Flood Risk Planning Policy & Other Guidance
Environment Agency flood risk zones

An extract of the Environment Agency Flood Map for Planning (Rivers and Sea) for the site and local surrounding
area is presented in Figure 7.
The site is situated wholly within Flood Zone 1 (very low risk of flooding from rivers and the sea). This is consistent
with the inland location and absence of major watercourses in the immediate vicinity of the site. The River Rye is
located approximately 1km to the south of the site.
8.2.2

Flood risk vulnerability classifications

The flood risk vulnerability associated with the site are ‘less vulnerable’, as defined by the NPPF [Ref. 5]. The
extension of the lifetime of the site will not change the flood vulnerability and the activities are appropriate for a
development in Flood Zone 1.
8.2.3

Strategic flood risk assessment

District-wide information on flood risk has been obtained from the North East Yorkshire Strategic Flood Risk
Assessment (SFRA) published in 2010 [Ref. 26]. The SFRA provides a comprehensive assessment of the extent and
nature of the major sources of flood risk and resulting implications for land use in the district.
The SFRA illustrates a history of flooding in the districts of North East Yorkshire. Main causes of flooding include;
the River Derwent, the River Rye, pluvial flooding and groundwater flooding. The most recent significant fluvial
flood events associated with the River Derwent occurred in 1999 and 2000. The River Rye caused widespread
flooding in June 2005. Despite this, the site is located approximately 1km from the expected flood risk zone.
The SFRA does not indicate whether the site has a history of flooding from either pluvial, fluvial or sewer flooding.
8.3

Flood Risk Consideration

The current risk of flooding to the site from different sources is assessed in the following sub-sections.
8.3.1

Risk of flooding from the sea (Tidal)

The site is inland and not at risk of flooding from the sea. Local watercourses are not tidally influenced.
8.3.2

Risk of flooding from rivers and streams (Fluvial)
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The site is located within Flood Zone 1 and so has a very low probability of flooding from both tidal and river
flooding.
8.3.3

Risk of flooding from surface water (Pluvial)

Surface water flooding occurs when rainwater does not drain away or soak into the ground but lies on or flows over
the ground surface. Areas that are most vulnerable to surface water flooding are low lying areas where surface
water runoff can accumulate.
The updated Environment Agency Flood Map for Surface Water classifies the risk from surface water flooding using
the following four categories:
•
•
•
•

High – Greater than a 3.3% probability of occurrence in any given year;
Medium – Between a 1%-3.3% probability of occurrence in any given year;
Low – Between a 0.1%-1% probability of occurrence in any given year; and
Very Low – Less than a 0.1% probability of occurrence in any given year.

An extract of the Surface Water Flood Map for the Site and surrounding local area is presented in Figure 8. The
majority of the Site is characterised by a very low risk of surface water flooding. A small area to the north of the
site (on the access route) has a low risk of surface flooding and can be easily managed.
8.3.4

Risk of flooding from groundwater

Groundwater flooding is the emergence of groundwater at the ground surface. Groundwater flooding occurs in
response to a combination of already high groundwater levels (usually during mid or late winter) and intense or
unusually lengthy storm events.
Shallow groundwater levels are expected to be close to surface (see Section 5). However, there is no risk of
groundwater flooding because:
•

The site is constructed using low permeability materials that prevent upwards (and downwards) vertical
movement of groundwater; and

•

The shallow groundwater system is unconfined and groundwater level control is provided by adjacent field
drains.

8.3.5

Risk of flooding from public sewers

The site does not connect to any local sewer or drainage network. Consequently, there is no flood risk associated
with sewers.
8.3.6

Risk of flooding from artificial waterbodies

There are no reservoirs upstream or downstream of the site. Similarly, there are no canals upstream or downstream
of the site. Consequently, there is no flood risk associated with reservoirs and canals.
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8.3.7

Risk of flooding from roads

The site is protected from flooding associated with roads. Whilst the site is located along Kirby Misperton Lane the
site is protected from any flooding by the bunding and screening that runs along the western edge of the site.
Consequently, there is no flood risk associated with roads.
8.3.8

Flooding from other upstream sources

There are no watercourses up gradient of the site that would generate flooding at the site. The site is hydraulically
isolated from the surrounding land by earth bunds and perimeter drains.
8.3.9

Flooding to other downstream receptors

Discharge from the site is released into the interceptor and the adjacent field drainage system. Discharge from the
site will not exceed the greenfield run-off rate and therefore there is no downstream flood risk.
Surface water at the site is carefully managed during non-routine site activities, e.g. workovers. This ensures that
surface water is contained on site and removed, where necessary, from the site by tanker to an accredited waste
disposal facility and therefore there is no downstream flood risk.
8.3.10 Summary of Potential Flood Risk
A summary of the potential sources of flood risk to the site provided below in Table 8.
Table 8

Flood Risk Summary
Flood Source

Existing Potential Risk
No Risk

Tidal

X

Fluvial

X

Pluvial

Very Low

Low

Medium

High

X

Groundwater

X

Public Sewers

X

Roads

X

Risk to Upstream Sources

X

Risk to Downstream Receptors

X
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9

SUMMARY

A hydrogeological conceptual model has been developed and a hydrogeological risk assessment (HRA) and flood
risk assessment (FRA) has been carried out in accordance with technical guidance.
The HRA has identified hazards associated with the current activities surrounding the injection of produced water
and also those which would arise from future site activities which have already been consented. These risks include;
leakage/spills of produced water, hydrocarbons or other fluids used/produced on site or transported to/from site,
fuel spills/leaks from plant and machinery used during routine and non-routine operations at the site, loss of drilling
fluids and grout during workovers, migration of hydrocarbons and produced water and mobilisation of
contaminated soils and fuel spillage from plant and machinery during soil stripping and landforming.
Potential receptors include the surface water drainage system in the vicinity of the site, the Superficial
Deposits/Kimmeridge Clay Formation aquifer, local private water supplies supported by surface water and shallow
groundwater in the Superficial Deposits and Kimmeridge Clay Formation, the Corallian aquifer and deeper water
bearing formations beneath the Mercia Mudstone Group.
The HRA has been carried out conservatively and shows that with the embedded and additional mitigation
measures in place, the residual risk to receptors for all the identified hazards are reduced to either ‘low’, ‘very low’
or ‘none’. It is important to note that additional mitigation proposed through the detailed environmental permit
review process that is currently underway are not required to make the site acceptable in planning and land use
terms.
The FRA demonstrates:
•

The site is wholly located within Environment Agency Flood Zone 1 (very low probability of flooding from
tidal and fluvial sources).

•

The overall existing risk of flooding from groundwater, public sewers, artificial waterbodies and roads is
considered none / very low.

•

The risk of surface water flooding at the site is considered low to very low.

The HRA and FRA demonstrate that there are no significant impacts associated with extending the lifetime of the
site. Since the planning application is to extend the lifetime of the existing site, there are no cumulative impacts to
consider.
Envireau Water
10 May 2018
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Table A1

Summary of production wells within Vale of Pickering

Well Site

Well

Construction
Year

Function

Pickering (PK)

PK-1

1991/1992

Production well – suspended.
Modified in 2017 to permit re-injection of produced water.

PK-2

2009

Production well.

KM-1

1985

Production well – suspended.

KM-3

1987

Produced water injection well.

KM-7

2012

Production well – suspended. Sidetrack from KM-1.

KM-8

2013

Production well – not yet in service.

KM-5

2009

Production well. Sidetrack from KM-2.

KM- 6

2011

Production well – suspended.

Malton A (MN-A)

MN-1

1970

Production well – suspended.

Malton B (MN-B)

MN-4

1985

Production well – suspended. Formerly MN-2, MN-3.

Marishes (Mn)

MS-2z

2001

Production well. Sidetrack from MS-2 (formerly MS-1).

MS-3y

2004

Production well. Sidetrack from MS-3z (formerly MS-3).

Kirby Misperton A
(KM-A)

Kirby Misperton B
(KM-B)
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APPENDIX B
Site Layout Plans
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APPENDIX C
Water Features
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Table C1

Deregulated Licensed Abstractions within 2km

Source No.
on Figure 6

Licence No.

1

2/27/25/026

Table C2
Source No. on
Figure 6
2
3
4
5

Table C3
Source No. on
Figure 6
6
7
8

Table C4

Point of
Abstraction
Borehole –
Superficial Deposits

Location

Easting

Northing

Distance
from Site

Ackland Farm,
Ryton

477730

476560

1.6km

Private Water Supplies within 2km
Location

Easting

Northing

Distance from Site

Coultas Farm
The Villa
Ackland Farm, Ryton
West Farm

475200
475070
477670
477969

476750
476430
476456
477489

0.9km
1.0km
1.6km
2.0km

Potential Private Water Supplies within 2km
Location

Easting

Northing

Distance from Site

Raikes Farm
Low Farm
Haverfield House

476330
477420
474490

478050
476070
476110

1.3km
1.4km
1.8km

BGS Records within 2km

Source No.
on Figure 6

BGS Ref.

Location

Aquifer

9

SE77/56

White Farm,
Great Habton

10

SE77/4B

Great Habton

11

SE77/57

Shortten Hall

12

SE77/4A

Great Habton

13

SE77/58

Gosling Green

14

SE77/6A

Shortten Hall

15

SE77/59

Park Farm

16

SE77/52

California Farm

Superficial
Deposits
Superficial
Deposits
Superficial
Deposits
Superficial
Deposits
Superficial
Deposits
Superficial
Deposits
Superficial
Deposits
Superficial
Deposits

Depth

Easting

Northing

Distance
from Site

3.2m

475660

476300

0.7km

20.7m

475450

476870

0.7km

19.8m

476500

477400

0.7km

21.3m

475690

477460

0.8km

2.4m

476880

477200

0.9km

21.3m

476860

477450

1.0km

3.0m

477270

476820

1.1km

27.4m

475940

478400

1.6km
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Source No.
on Figure 6

BGS Ref.

17

SE77/54

18

SE77/9B

19

SE77/8

20

SE77/72

21

SE77/40

22

SE77/10

23

SE77/55

24

SE77/46

Location

Aquifer

Depth

Easting

Northing

Distance
from Site

West Farm,
Great Habton
Kirby
Misperton
(Parnham
Farm)
Lund Forest,
Malton

Superficial
Deposits

24.4m

477860

476940

1.7km

Superficial
Deposits

5.5m

477940

476520

1.8km

24.4m

478040

476890

1.9km

3.1m

477350

475250

2.0km

Kimmeridge
Clay

42.7m

475900

476300

0.4km

Kimmeridge
Clay

40.4m

477680

476530

1.6km

Unknown

Unknown

476000

476400

0.4km

Unknown

Unknown

477660

476530

1.6km

Garforth Hall
Kirby
Misperton
(Great Habton)
Kirby
Misperton
(Ackland Farm)
Manor Farm,
Great Habton
W. of Manor
House, Ryton
(Ackland Farm)

Superficial
Deposits
Superficial
Deposits
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APPENDIX D
Tier 1 Risk Assessment Methodology
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Introduction
DEFRA’s GL III [Ref. 1] contains generic guidelines for the assessment and management of environmental risks. GL
III outlines a staged approach to risk assessment and the document is intended to guide regulatory staff in
Government and its agencies, as well as those carrying out assessments, to reach a decision on managing
environmental risk.
A hydrogeological risk assessment for the proposed development has been carried out in accordance with the
Source-Pathway-Receptor (S-P-R) approach described in GL III [Ref. 1] and Environment Agency guidance [Ref. 2].
Where S-P-R linkages have been identified, the sensitivity of the receptor, magnitude of impact and significance of
effect has been considered in order to assess potential risks.
Ref.2 describes a tiered approach to risk assessment, starting at Tier 1 and progressing to Tier 3. Tier 1 is essentially
a qualitative approach and Tier 3 is a highly quantitative approach. The choice of approach should be based on how
complicated the system is, how high the risks are, and how easily and fully the risks can be mitigated. As such the
selection process is iterative, and in complex systems there may be a mixture of approaches where simple, low risk
sub-systems are assessed with a Tier 1 approach and more complex aspects with risks that cannot be fully mitigated
may need a complex quantitative approach. The methodology described in this Appendix is for a Tier 1/2
assessment.

Receptor Sensitivity
The sensitivity of water resource receptors is based on their status and considered resource value, as described in
Table 1.
Table 1
Receptor
Sensitivity

Very High

High

Receptor Sensitivity

Description

Water resource with an importance and
rarity at an international level with
limited potential for substitution.

Water resource with a high quality and
rarity at a national or regional level and
limited potential for substitution.

Examples

•

A water resource making up a vital component of an SAC or SPA
under the EC Habitats Directive

•

A water body achieving a status of ‘High status or potential’ under
the WFD

•

Principal aquifer providing potable water to a large population

•

EC designated Salmonid fishery

•

A water resource designated or directly linked to a SSSI.

•

Principal aquifer providing potable water to a small population

•

A river designated as being of Good status or with a target of Good
status or potential under the WFD

•

A water body used for national sporting events such as regattas or
sailing events

•

EC designated Cyprinid fishery
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Receptor
Sensitivity

Description

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.

Examples

•

Secondary aquifer providing potable water to a small population

•

An aquifer providing abstraction water for agricultural and industrial
use

•

A non ‘main’ river or stream or other water body without significant
ecological habitat

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 2.
Table 2
Magnitude of
Impact

High

Medium

Low

Very Low

Magnitude of Impact

Description

Results in a major change to
attributes.

Results in impact on integrity of
attribute or loss of part of
attribute.

Results in minor impact to
attributes.

Results in an impact on attribute
but of insignificant magnitude to
affect use and/or integrity.

Examples

•

Loss of EU designated Salmonid fishery

•

Change in WFD classification of a water body.

•

Compromise employment source

•

Loss of flood storage/increased flood risk

•

Pollution of potable source of abstraction

•

Loss / gain in productivity of a fishery.

•

Contribution / reduction of a significant proportion of the effluent in a
receiving river, but insufficient to change its WFD classification

•

Reduction / increase in the economic value of the feature

•

Measurable changes in attribute, but of limited size and/or proportion

•

Physical impact to a water resource, but no significant reduction/ increase
in quality, productivity or biodiversity

•

No significant impact on the economic value of the feature

•

No increase in flood risk
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Significance of Effect
The significance of the potential effect is derived by combining the assessments of both the sensitivity of the water
resource and the magnitude of the impact in a simple matrix, as presented in Table 3. Effects which are assessed to
be major or moderate are considered to be significant, whilst those that are minor or negligible are not significant.
Table 3

Significance of Effect
Magnitude of Impact

Receptor Sensitivity
High

Medium

Low

Very Low

Very High

Major

Major

Moderate

Moderate

High

Major

Moderate

Moderate

Minor

Medium

Moderate

Moderate

Minor

Negligible

Low

Moderate

Minor

Negligible

Negligible

Ref: P:\TE Reg Support 2018 (2332)\40 - Reporting\6 - Malton B\Appendices\App D\App D_RA methodology.docx
Rev: 10/05/2018

Appendices

Envireau Water
Qualitative Likelihood
The qualitative likelihood of occurrence of a potential impact on a receptor is defined as described in Table 4.
Table 4

Qualitative Likelihood of Occurrence

Qualitative
Likelihood of
Occurrence

Highly Likely

Likely

Moderate

Unlikely

Very Unlikely

Description

High probability of occurrence

On balance could occur

Equally likely/unlikely

On balance wouldn’t occur

Very low probability of
occurrence

Examples

•

Spillage at a poorly maintained and operated facility

•

Uncontrolled activity in or on an aquifer, close to surface water

•

Uncontrolled known discharge

•

Controlled but un-mitigated activity

•

Complex process where failure of a part is likely to lead to release

•

Large area where 100% sealing cannot reasonably be expected

•

Unmitigated, low risk

•

Controllable activity

•

Partially contained site

•

Mitigated higher risk

•

Simple, controllable activity

•

Underlain by poorly permeable strata

•

Existing contained site

•

Essentially no risk

•

Extreme set of circumstances required to generate low probability

•

Fully mitigated low or medium risk

Qualitative Risk Analysis
The residual qualitative risk is derived by combining the likelihood of occurrence and the significance of effect of a
potential impact on a receptor in a simple matrix, as presented in Table 5. Risks which are assessed to be very high,
high or medium are considered to be significant, whilst those that are low, very low or none are not significant.
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Table 5

Qualitative Risk Analysis
Significance of Effect

Qualitative
Likelihood of
Occurrence

Major

Moderate

Minor

Negligible

Highly Likely

Very High

High

Medium

Low

Likely

High

Medium

Low

Very Low

Moderate

Medium

Low

Very Low

None

Unlikely

Low

Very Low

None

None

Very Unlikely

Very Low

None

None

None
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