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WATER RESOURCES REPORT
MARISHES WELL SITE, LOW MARISHES, 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 Marishes (Mn) well site at Low Marishes, 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 located within Flood Zone 3. The site is classified as ‘Less Vulnerable’
development which is appropriate development for a Flood Zone 3 site. The proposed extension to the lifetime of
the site will not include any changes to the existing site layout, drainage and infrastructure. Therefore, there will be
no change to the existing level of floodwater storage in the surrounding floodplain.
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

North Office, Aske Stables, Aske,
Richmond, North Yorkshire, DL10 5HG

t 01748 889268

Envireau Ltd. Registered in England & Wales No. 6647619
Registered office: Cedars Farm Barn, Market Street, Draycott, Derbyshire, DE72 3NB
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WATER RESOURCES REPORT
MARISHES WELL SITE, LOW MARISHES, 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 Marishes (Mn) well site at Low Marishes, 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 well site (see Figures 1 and 2), which is located approximately 7km west of
KGS. The site was originally developed in 1988 and houses a single gas production well.
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 and onward transmission to KGS.

Separation of produced water

Separation of gas and produced water in the separator unit. Transportation of
produced water and hydrocarbon condensates by pipeline to KM-A well site.

Receipt of hydrogen
condensates

Receipt of hydrogen condensates from KGSen-route to KM-A well site (liquids are not
stored or treated in any way).

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.
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Activity

Description

Well abandonment

Decommissioning of existing wells.

Site restoration

Restoration of the site to its predevelopment condition.

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

MS-1

1988

1,874

Donor well for MS-2 and MS-3

MS-2

2001

1,451

Donor well for MS-2z

MS-2Z

2001

1,416

Plugged and abandoned to below MS-3 sidetrack

MS-3

2004

1,409

Donor well for MS-3Z

MS-3Z

2004

1,403

Donor well for MS-3Y

1,399

340mm diameter surface casing from 0 – 256m; 244mm diameter
production casing from 0 – 1250m; 178mm diameter production liner
from 786 to 1411m; open hole from 1,405m to 1,399m with 89mm
diameter production tubing

MS-3Y

1.4

2004

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. Thisreport also presentsa 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
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regulated under the Environmental Permitting Regulations (EPR) 2016. The consented activities are the subject of
a detailed environmental review process that is currently underway.

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 0.5 Ha of land and is located approximately 4km northeast of the market town of
Malton. The centre of the site is approximately at NGRSE820 758.
The site is at elevation of approximately 19mAOD in a low-lying area, adjacent to the River Rye and River Derwent.
The site is located at the point where the River Rye confluences with the River Derwent. The River Derwent is
located to the east of the site and flows to the south.
2.2

Land Use

The site is located in a rural location, with surrounding land predominantly used for agriculture. The closest
residential dwellings are at an unnamed property at Wykeham Hill, located 0.4km southwest of the site, and Abbey
Farm, located 0.4km north of the site. The closest conurbation is the market town of Malton approximately 4km
southwest of the site.
2.3

Soils

The soil type at the site located at the boundary of two soil types (taken from the LandIS Soilscapes website,
developed by Cranfield University accessed on 22/02/2018 [Ref. 7]) is classified as both ‘Freely draining lime-rich
loamy soils’ and ‘Loamy and clayey floodplain soils with naturally high groundwater’. This reflects the site’s location
near the River Derwent and River Rye.
2.4

Layout

The layout and construction of the site is discussed in Ref. 1, is illustrated on the on the site plans in Appendix Band
summarised as follows:
•

The site was constructed in accordance with best practice at the time. Top soil from the site was removed
and relocated to the site boundaries where it has been retained for subsequent site restoration.

•

The site was covered with a low permeability clay layer to prevent surface water at the site infiltrating to
the ground. The clay was subsequently overlain by a 300 mm layer of Type 1 stone to provide a
hardstanding area.

•

Surface water collecting in the operational areas of the site is discharged through 150 mm surface water
drains into a field drain to the north of the site via an interceptor. The interceptor is checked daily and any
contaminated water is removed by a licensed operator.

•

During periods of non-routine operations, e.g. workovers, the interceptor isolation valve is shut and only
opened once it has been confirmed that the water is free of contamination.
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2.5

•

Any production equipment on site is individually bunded and water from these areas is removed by a
licensed waste contractor.

•

A drilling cellar is located in the centre of the site. The cellar is constructed out of pre-cast concrete rings
with a reinforced concrete base. The MS-1 well was drilled in 1988 and all future wells were drilled from
this well.

•

Surface facilities including liquid/gas separators and storage tanks for glycol and corrosion inhibitor are
located to the north of the site. A control room is located to the east. All permanent equipment is raised
due to potential flood risks. The cellar and wellhead is water tight to prevent any loss of gas to water.

•

There is no permanent welfare provision on site. Temporary facilities are provided during periods of nonroutine operations.

•

Natural gas and liquid pipelines are present at the site to transport gas and produced water from the site
to the KM-A well site (via MN-B) 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.
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 is managed at the site through a drainage system and the use of bunding around key infrastructure.
Runoff from the site passes through an interceptor before being discharged to a field drain.
During periods of activity the interceptor valve is closed and water is collected on site within the interceptor or
temporary portable bunding surrounding the workover equipment and is removed from site by a licensed waste
contractor.
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3

HYDROLOGY

3.1

Catchment Characterisation

The River Rye is located immediately south of the site and flows to the east where it confluences the River Derwent
approximately 0.1km east of the site. The River Derwent is located immediately northeast of the site and flows
southwards.
A field drain immediately north of the site (Trumper Sewer) drainsin to the River Derwent. The River Derwent flows
southwards and confluences with the River Ouse approximately 45km from 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

855.61km2

Mean Catchment Altitude

ALTBAR

162m

Mean direction of all drainage path slopes

ASPBAR

152 degrees

Base Flow Index associated with each HOST soil class

BFIHOST

56%

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

PROPWET

0.35 (i.e. 35%of the
time)

Average Annual Rainfall (1961 – 1990)

SAAR

806mm

Extent of urban and suburban land within catchment

URBEXT2000

0.0058

Description of location of urban / suburban areas within catchment

URBLOC2000

0.664

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

URBCONC2000

0.69

Standard Percentage Runoff associated with each HOST soil class

SPRHOST

30.06%

Note that due to the location of the site, the entire catchment area for the River Derwent north and west of the
site has been captured in the descriptor values in Table 3.
The standard average annual rainfall (SAAR) value is 806mm. The SPRHOST value indicates that the proportion of
runoff within the catchment is30.06%, which isa moderate value and suggeststhat the majority of runoff infiltrates
to ground, rather than entering local surface water course. The BFIHOST value is 56%, which indicates that there is
a moderate groundwater component in the river discharge. The low URBLOC2000 and URBCONC2000 values
confirm the rural nature of the catchment. Thisisconsistent 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] and map sheet 54
(Scarborough) [Ref. 10].

•

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

•

Geological data from the construction of the wells at the site [Ref. 11 - 14].

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 depositsishighly variable [Ref. 15]. However, based on interpretation of local historic
borehole records available from the BGS, superficial deposits in the region of 25m thick are expected close to the
site and are composed predominantly of clay with some sand; underlain by weathered clay bedrock. To the east of
the site, sand and gravel deposits predominate.
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 3.5km southwest and 7.75km
north 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).
BGSmapping indicates that the closest fault is present approximately 1km southwest of the site, trending in an
east-west direction and downthrowing the strata to the south. The VoP is bounded by the Vale of Pickering Fault
located approximately 7.75km to the north and the Coxwold-Gilling-Linton Fault located approximately 3.5km
southwest 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, 10] shows that the site is directly underlain by Alluvium
deposits above Lacustrine deposits. A historic borehole record from Viaduct Farm (NGR SE 83010 77710),
approximately 2km northeast of the site, indicates that these superficial deposits are around 25m 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 MS-1 [Ref. 14], which correlate
well with BGSmapping data.
Table 4
Age

Expected Geological Sequence at the Site
Description

Superficial Deposits /

~25

~25

Formation

Alluvium (mainly clay with sand) and Lacustrine
deposits (clay and sand)/ weathered
Kimmeridge Clay Formation

Kimmeridge Clay Formation

Mudstone and muddy limestone

97

122

Corallian Group

Limestone, sandstone, siltstone and mudstone

94

216

Oxford Clay Formation

Mudstone, grey-green
84

300

Quaternary /
weathered Kimmeridge Clay
Upper Jurassic

Upper Jurassic

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)

Group / Formation

Ravenscar Group
(estuarine series) and
Dogger Formation

Sandstone, siltstone and mudstone

99

399

Lias Group

Mudstone and limestone

285

684

Penarth and Mercia
Mudstone Groups

Mudstone with siltstone and evaporite

220

904

Sherwood Sandstone
Group

Sandstone with occasional beds of mudstone
and siltstone

354

1259

Zechstein Group

Mudstone and limestone with evaporite

434

1693

Millstone Grit Group

Sandstone, mudstone and thin coals

>181

>1874

Bowland Shale

Mudstone, limestone and sandstone

*Note that the proven thickness of bedrock strata at the site is based on geological data from MS-1. 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 systemscontaining 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. 16], the description of
aquifer and groundwater used in thisassessment isdirectly analogousto 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 losesits 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. 16]. However, default
values may be subject to change based on local/site specific information.
5.2

Aquifers

The presence of aquifersat the site hasbeen assessed using information from the Environment Agency publications
– the physical properties of major aquifers in England and Wales [Ref. 17], the physical properties of minor aquifers
in England and Wales [Ref. 18] and the Environment Agency’s updated groundwater vulnerability mapping [Ref.
19].
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. 20 - 23], approximately
6km northwest 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 Alluvium (mainly clay) and 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. 18]. 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. 17] but on account of the thickness of the overlying Kimmeridge Clay
Formation, 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. 16].
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. 18]. 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 ~ 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).
Ref: P:\TE Reg Support 2018 (2332)\40 - Reporting\7 - Marishes\Mn_HRA_v3.docx
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The base of the Mercia Mudstone is located at approximately 900m below ground level. Together with the ~300m
of Unproductive Lias Group above, these formations provide a significant hydraulic break between shallow
groundwater systemsand deeper water bearing formationsin the Triassic, Permian and Carboniferousthat 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 BGSgeological mapping data [Ref. 9, 10] shows that there is
a fault approximately 1km southwest 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. 24] and Third Energy’s own studies at the KM-A well
site [Ref. 22, 23] and the PKwell site [Ref. 25].
The studiesdemonstrate that groundwater from different formationsexhibit markedly different chemistry and that
useful groundwater in the VoPis 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 contains highly saline formation water; with a salinity greater than
seawater [Ref. 26, 27].
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5.4.3

Permian strata

The KAFis the principal target for Third Energy’s gas production wells in the VoPand 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. 26, 27].
5.5

Conceptual Hydrogeological Model

Based on the preceding data review, the conceptual hydrogeological model for the site isillustrated 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 (LiasGroup), 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 thislayer (Superficial Depositsand weathered Kimmeridge Clay Formation) isconnected 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 featuresdescribed 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
Reference
on Figure 6
A

B

Surface Water Features
Name

River Derwent

River Rye

Distance
from Site
Adjacent

Adjacent

Approx. Elevation
(mAOD)

Description

18

River located immediately north and east
of the site, draining south and southwest.
Located on Alluvium.

18

River located immediately south of the
site, draining east and confluences with
the River Derwent 0.2km away. Located
on Alluvium.

C

Trumper Sewer

Adjacent

21

Drainage system running parallel to the
River Derwent immediately north of the
site for approximately 1km. Located on
Alluvium.

D

The Cut

0.6km

19

Oxbow lake associated with the River
Rye. Located on Alluvium.

E

West Wykeham
Ings

0.8km

19

Oxbow lake associated with the River
Rye. Located on Alluvium.

F

Wykeham Farm
pond

0.9km

20

Pond at Wykeham Farm located on
Lacustrine Deposits.

G

Low Moor Farm
pond

1.3km

21

Pond at Low Moor Farm located on Sand
and gravel.

H

Breckney Farm
pond

1.3km

21

Pond at Breckney Farm located on Sand
and gravel.

I

Costa Beck

1.3km

19

River located west of the site, draining
south in to the River Rye. Located on
Lacustrine Deposits and Alluvium.

J

Scagglethorpe
Moor pond

1.6km

19

Pond at Scagglethorpe Moor located on
Sand and gravel.

K

Series of lakes in
woodland

1.6km

21
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Reference
on Figure 6

6.2
6.2.1

Name

Distance
from Site

Approx. Elevation
(mAOD)

Description
Drain on the edge of woodland draining
towards the River Derwent. Located on
Lacustrine Deposits.

L

Great Sike Drain

1.8km

21

M

Small unnamed
pond

1.9km

19

Unnamed pond located on Alluvium.

Protected Rights
Licensed abstractions

Environment Agency records indicate that there are three licensed abstractions within a 2km radius of the site.
The licences are located at Espersykes House, Howe Farm and The Firs at distances of 0.3km, 0.6km and 1.8km
from site, respectively. All licences were for abstraction of surface water, abstracting from either the River Derwent
or the River Rye and are associated with agricultural use. The locations of the abstractions are shown on Figure 6
and the licence details are summarised in Table C1 in Appendix C.
6.2.2

Deregulated licences

Environment Agency records indicate that there are four deregulated abstractions within a 2km radius of the site.
The licencesare located at Wath Hall, Sheepfoot Grange, RiggsFarm and White House at distancesof 1.1km, 1.8km,
1.8km and 2.0km from the site, respectively. All licences were for abstraction of groundwater from the Superficial
Deposits and are associated with agricultural use. The locations of the abstractions are shown on Figure 6 and the
licence details are summarised in Table C2 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 four
recorded PWSwithin a 2km radius of the site. The location of the PWSand their orientation to and distance from
the site are as follows: School House Hill 1.5km north; Riggs Farm 1.8km north; Gate House 1.9km southeast; and
Middle House Farm northwest 2.0km. 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. The locations of the registered PWSare presented on Figure 6 and details
summarised in Table C3 in Appendix C.
It is recognised that the local authority’s register of PWSmay be incomplete. Based on a review of Ordnance Survey
data there are six outlying properties within a 2km radius where PWScould be present; the locations of which are
presented on Figure 6 and details summarised in Table C4 in Appendix C. Based on the hydrogeological conceptual
model, it is likely that any supplies target groundwater in superficial deposits/ Kimmeridge Clay Formation.
6.4

BGS Water Well Records

A search of the BGSboreholes and wells online database has been undertaken, which has identified nine 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.
Ref: P:\TE Reg Support 2018 (2332)\40 - Reporting\7 - Marishes\Mn_HRA_v3.docx
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The closest of the borehole record is located approximately 1.2km northwest of the site at Howe Bridge Farm
and relates to a 22m deep borehole targeting superficial deposits (Lacustrine). The deepest boreholes are of
a similar depth, with one again located at Howe Bridge Farm and the other approximately 1.9km northwest
of the site located just off the A169 and relates to a 48.8m 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 C5 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 Sitesof Special Scientific Interest (SSSI), Special Areasof Conservation (SAC), Ramsar or other designated
areas within a 2km radius of the site.
The River Derwent SSSI / SACbegins where the River Rye confluences the River Derwent approximately 0.2km east
of the site and runs southwest along the entire length of the River Derwent until it confluences the River Ouse
approximately 49km southwest of the site. The River Derwent SSSI / SACis surface water dependent and supports
diverse communities of aquatic flora and fauna.
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 SPZswithin 2km of the site. The closest SPZisassociated with a supply north of Settrington, approximately 4.7km
southeast 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.
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 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 GLIII [Ref. 2] and the methodology in the Environment Agency’stechnical 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 requiresan 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-Rlinkages. 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, separation of produced
water, transport of gases and liquids) 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 River Derwent SSSI/SAC.

•

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-Rlinkages (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-Rlinkages 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, River Derwent SSSI/SAC, 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, River Derwent SSSI/SAC, 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 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, River Derwent SSSI / SAC, 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, River Derwent SSSI / SAC, 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
thesite

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)

X

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

River Derwent SSSI/ SAC

Y

Very High

High

Major

Unlikely

Low

Y

Very High

High

Major

Unlikely

Low

Y

Very High

High

Major

Very Unlikely

Very Low

X

X

Residual Risk

Very Unlikely

Very Low

Very Unlikely

Very Low

Very Unlikely

Very Low

Very Unlikely

Very Low

N

N

Surface water drainage system

Y

Very High

High

Major

Very Unlikely

Very Low

Very Unlikely

Very Low

River Derwent SSSI/ SAC

Y

Very High

High

Major

Very Unlikely

Very Low

Very Unlikely

Very Low

Y

Very High

High

Major

Very Unlikely

Very Low

Very Unlikely

Very Low

Y

Very High

High

Major

Very Unlikely

Very Low

Very Unlikely

Very Low

Unlikely

None

Corallian aquifer

N

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

N

Surface water drainage system

N

River Derwent SSSI/ SAC

N

N

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

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

N

Corallian aquifer

N

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

Y

Surface water drainage system

N

River Derwent SSSI/ SAC

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

River Derwent SSSI/ SAC

Y

Very High

High

Major

Unlikely

Low

Unlikely

Low

Y

Very High

High

Major

Unlikely

Low

Unlikely

Low

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

River Derwent SSSI/ SAC

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
Leakage through aquifer
well casings and
annuli
Private water supplies targeting Superficial
Deposits and Kimmeridge Clay Formation

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

As part of the EPR review, existing
storage tanks will be replaced with
double skinned (bunded) tankswhere
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
collisions during non-routine
operations.

Likelihood of
Occurrence After
Additional
Mitigation

Water bearing formations beneath the Mercia
Mudstone Group

Runoff to surface
Plant and
Superficial Deposits/Kimmeridge Clay Formation
waters; downwards
machinery used
aquifer
leakage through
during routine and
site liner and
non-routine
Private water supplies targeting Superficial
underlying
operations
Deposits and Kimmeridge Clay Formation
deposits

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

Additional Mitigation

Corallian aquifer

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

X

Receptor
Sensitivity

Receptors (R)

Runoff to surface
Superficial Deposits/Kimmeridge Clay Formation
waters; downwards
Storage tanks and
aquifer
leakage through
pipework, road
site liner and
tankers
Private water supplies targeting Superficial
underlying
Deposits and Kimmeridge Clay Formation
deposits

Horizontal and
vertical migration
of fluids;
transmission along
faults

Migration of hydrocarbons
and produced water

S-P-R
Linkage

Pathway (P)

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
Corallian aquifer

N

Water bearing formations beneath the Mercia
Mudstone Group

N
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Very Low

Negligible

Moderate

None

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

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

Earthworks will not be carried out during
heavy rainfall. Temporary bunds will be
formed to prevent runoff to surface
water.
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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) 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

Drainage pipes are located at key infrastructure and drain into an interceptor to ensure that water leaving the site is free
from contamination. 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.
Above ground storage tanks for the storage of glycol and corrosion inhibitor (used in the separators) are only filled to
50% capacity and are fitted with spill guards to prevent small spills and leaks entering the drainage system. The
condition of the storage tanks and spill guards is checked daily to identify leaks as part of Third Energy’s routine
maintenance and inspection protocols.

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. 28, 29], 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 etc
results in well 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 Very Low or None. However, there are potentially Low
risks to the surface water drainage system, River Derwent SSSI/SAC 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 tanksand 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 (EA) Flood Map for Planning (Rivers and Sea) for the site and local
surrounding area is presented in Figure 7.
The site is shown to be located wholly within Flood Zone 3 (1%, 1 in 100 or greater annual chance of river flooding).
However, flood defences are located to the south, east and north of the site which afford a level of protection
against flooding from the River Derwent and River Rye.
Land surrounding the site to the north including the access track leading to the site are shown to lie within Flood
Zone 2 (0.1%, 1 in 1000 chance of river flooding).
8.2.2

Flood risk vulnerability classifications

The site is classified as ‘Less Vulnerable’ development being production activities associated with the production of
natural gas. As set out in Planning Practice Guidance, ‘Less Vulnerable’ development is appropriate within Flood
Zone 3.
The extension of the lifetime of the site will not change the flood risk vulnerability classification. The site will remain
as appropriate 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. 30]. The SFRA provides a detailed and comprehensive assessment of the
extent and nature of the past and present risk of flooding and its 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.
8.3

Flood Risk Consideration

A detailed flood risk assessment (Product 4) has been sourced from the Environment Agency (EA) and is provided
in Appendix E. The Product 4 containsthe latest information on historical flooding records, flood defencesand flood
modelling.
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The Flood Zones in the area covering the site and vicinity are derived from National Generalised Modelling
produced in 2004, updated by Catchment Flood Management Plan (CFMP) data in 2008. The EA state in the Product
4 that neither modelled water depths nor flood levels were commissioned as part of this generalised modelling and
are therefore not available.
8.3.1

Flood Defences

The EA has provided details of fluvial flood defences located to the south, east and north of the site which are not
taken into account in the Flood Map for Planning (Rivers and Sea). The defences are in the form of raised
embankments and are maintained by the EA. No Design Standard of Protection has been provided by the EA for
the defences.
The site is shown on the asset location map in Appendix E not to be situated in an ‘Area benefiting from flood
defences’ (in the event of a river flood with a 1%(1 in 100 year) annual chance of occurrence), indicating that the
defences provide a Standard of Protection of less than 1 in 100 years.
8.3.2

Historical Records

The Flood History map provided by the EA (Appendix E) indicates that the site has a history of flooding from the
River Derwent and River Rye. This is expected given the close proximity to the confluence of two major rivers.
Extreme flood events have occurred in 1991, March 1999 and autumn 2000. The reason for the flooding is stated
by the EA as being due to overtopping of flood defences. The autumn 2000 flood extent appears to match closely
the extreme flood extent (Flood Zone 2) as shown in Figure 7. Anecdotal evidence from the site operators indicates
that the site experiences occasional flooding, likely from smaller flood events.
Given that the site is at risk of river flooding, flood risk management (resilience and mitigation) measures at the site
are well established and have been in place at the site for several decades. The general flood risk management
measures currently in place at the site are discussed in Section 2 and below.
8.4
8.4.1

Flood Risk Management Measures
Flood Warning and Emergency Procedures

The site is currently registered with the Environment Agency ‘Floodline’ service. This informs the site operators by
telephone, mobile or e-mail of the potential risk of flooding from the River Derwent or River Rye.
In the event of an ‘Amber’ or ‘Red’ alert informing of a high risk of flooding, the flood evacuation and operating
procedure at the site would be followed. The latest flood action procedure for the site which outlines the flood
preparations, reinstatement actions and risk assessment is provided in Appendix E.
8.4.2

Safe Access and Egress

In the event of flooding occurring at the site, the access and egress route for evacuation would be along the access
track from the site heading north and turning west towards the Marishes Low Road and A169 road, which are
situated on high ground, outside of the floodplain.
The majority of the access track is shown to be situated in Flood Zone 2 and therefore at lower risk of flooding. A
section of the access track is also shown to be at higher ground, situated outside Flood Zone 2 and 3.
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The EA modelled flood zones have been derived from a national generalised flood model produced in 2004 and
neither flood water depths nor flood levels were outputted. Therefore, an assessment of the predicted flood levels
in relation to the level of the access track cannot be made.
It is important to note that the flood emergency procedures at the site are long-established. No issues with access
and egress from the site have been raised by the site operators.
8.4.3

Resilience Measures

The core infrastructure at the site, such as the glycol and corrosion inhibitor tanks, equipment and control room
are all located on raised platforms, which are securely anchored down. The wellhead has been constructed to be
water tight. Other minor and low risk infrastructure and equipment are also securely anchored down.
The proposed extension to the lifetime of the site will not include any changes to the existing site layout, drainage
and infrastructure. Therefore, there is no requirement to alter the existing floor/building levels. The existing
infrastructure will continue to be raised on platforms and securely anchored down.
8.4.4

Floodwater Storage

The proposed extension to the lifetime of the site will not include any changes to the existing site layout, drainage
and infrastructure. Therefore, there would be no change to the existing level of floodwater storage in the
surrounding floodplain. No additional floodwater storage isrequired asthe site development will remain asexisting.
8.5

Other Potential Sources of Flood Risk

The current risk of flooding to the site from all existing sources is assessed in the following sub-sections.
8.5.1

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.
8.5.2

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 (uFMfSW) 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 EA Surface Water Flood Map for the site and vicinity is presented in Figure 8.
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The site as a whole is shown to be at very low risk from surface water flooding. The site has a long-established
surface water drainage scheme and therefore the risk of surface water flooding occurring at the site is considered
very low. The proposed time extension to the lifetime of the site will not alter the existing drainage scheme or
infrastructure.
The ground around the site is flat, and surface runoff in the area would be intercepted by a series of field drains
draining towards these rivers. The nearest of these is the Trumper Sewer to the north of the site.
8.5.3

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 due to the location of the site in proximity to the
confluence of two major rivers. However, there is no risk of groundwater flooding because:
•

The site is constructed using a low permeability clay liner that prevent upwards (and downwards) vertical
movement of groundwater.

The wellhead, infrastructure and equipment at the site are situated on raised platforms which are securely
anchored down.
8.5.4

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.
8.5.5

Risk of flooding from artificial waterbodies

There are no reservoirsupstream or downstream of the site. Similarly, there are no canalsupstream or downstream
of the site. Consequently, there is no flood risk associated with artificial waterbodies.
8.5.6

Risk of flooding from roads

The site is situated in a rural location away from any minor or major roads. The nearest highway is the A169 road
which is some 1.2km to the west of the site and at a higher ground elevation. Therefore, there is no risk of flooding
to and from roads to the site.
The site has an associated access track. The site would be protected from any potential runoff generated over the
track by the earth banks/bunds and filter drains located around the perimeter of the site. Consequently, there
would be no flood risk associated with the access track.
8.6

Summary of Potential Flood Risk

A summary of the potential sources of flood risk to the site are provided in Table 8.
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Table 8

Flood Risk Summary
Potential Risk
Flood Source
No Risk
Tidal

Very Low

Low

Medium

High

X

Fluvial

X

Pluvial

X

Groundwater

X

Public Sewers

X

Artificial Waterbodies

X

Roads

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 activitieswhich have already been consented. These risksinclude;
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 non-routine operations at the site, creation of vertical
pathways, loss of drilling fluids and grout during workovers and new drilling activities, 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 that:
•

The site is located within Flood Zone 3 (1%, 1 in 100 or greater annual chance of river flooding). The site is
classified as ‘Less Vulnerable’ development which is appropriate development for a Flood Zone 3 site. The
proposed extension to the lifetime of the site will not include any changes to the existing site layout,
drainage and infrastructure. Therefore, there will be no change to the existing level of floodwater storage
in the surrounding floodplain.

•

Whilst the site is at risk of flooding there is a flood risk management plan in place. The site is constructed
to be flood resistant (water tight wellhead, raised infrastructure) and has a site evacuation plan.

•

The overall existing risk of flooding from tidal, public sewers, artificial waterbodies and roads is considered
to be none. The risk of pluvial and groundwater flooding is very low and low respectively.

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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VOPWell Sites Summary
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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

Ref: P:\TE Reg Support 2018 (2332)\40 - Reporting\7 - Marishes\Mn_HRA_v3.docx
Rev: 10/05/18

Appendices

Envireau Water

Table C1

Licensed Abstractions within 2km

Source No.
on Figure 6

Licence No.

1

NE/27/27/014

2

2/27/25/159

3

NE/27/27/028

Table C2

Point of
Abstraction
Surface Water –
River Derwent
Surface Water –
River Rye
Surface Water –
River Derwent

Location

Easting

Northing

Distance
from Site

Espersykes
House

482431

475736

0.3km

Howe Farm

481490

475760

0.6km

The Firs

483049

477308

1.8km

Easting

Northing

Distance
from Site

481600

476800

1.1km

481600

477500

1.8km

Riggs Farm

482520

477550

1.8km

White House
Farm

482300

477800

2.0km

Deregulated Licensed Abstractions within 2km

Source No.
on Figure 6

Licence No.

4

2/27/27/015

5

2/27/27/016

6

2/27/27/020

7

2/27/27/036

Table C3
Source No. on
Figure 6
8
9
10
11

Table C4
Source No. on
Figure 6
12
13
14
15
16
17

Point of
Abstraction
Borehole –
Superficial Deposits
Borehole –
Superficial Deposits
Borehole –
Superficial Deposits
Borehole –
Superficial Deposits

Location
The Mount,
Malton
Wath Hall
Farm

Private Water Supplies within 2km
Location

Easting

Northing

Distance from Site

School House Hill, Low Marishes
Riggs Farm
Gate House
Middle House Farm

481951
482527
483641
480300

477344
477534
474674
476700

1.5km
1.8km
1.9km
2.0km

Potential Private Water Supplies within 2km
Location

Easting

Northing

Distance from Site

Abbey Farm
Wykeham Hill
Willow Farm
Wykeham Farm
Low Moor Farm
Grove House

482220
481830
481680
481570
482650
480670

476210
475450
475270
475320
477000
476330

0.4km
0.5km
0.7km
0.7km
1.4km
1.6km
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Table C5

BGS Records within 2km

Source No.
on Figure 6

BGS Ref.

18

SE87/14

19

SE87/19

20

SE87/20

21

SE87/45

22

SE87/33

23

SE87/16B

24

SE87/21C

25

SE87/13

26

SE87/17

Location

Aquifer

Depth

Easting

Northing

Distance
from Site

Howe Bridge
Farm
Malton
Marishes (Wath
House Farm)
School House
Hill
Low Moor,
Rillington
Old Malton
Moor,
Espersykes

Superficial
Deposits

22m

481050

476370

1.2km

Superficial
Deposits

22m

481710

476940

1.2km

18.3m

481890

477180

1.4km

12m

483600

476100

1.5km

18.3m

481870

474380

1.5km

27.4m

480770

477190

1.9km

18.3m

483470

477200

1.9km

48.8m

481090

476380

1.2km

48.8m

480830

477200

1.9km

Golden Square
Scampston
Bogs
Howe Bridge
Farm
Old Malton
Moor

Superficial
Deposits
Superficial
Deposits
Superficial
Deposits
Superficial
Deposits
Superficial
Deposits
Kimmeridge
Clay
Kimmeridge
Clay
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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

Ref: P:\TE Reg Support 2018 (2332)\40 - Reporting\7 - Marishes\Appendices\App D\App D_RA methodology.docx
Rev: 10/05/2018

Appendices

Envireau Water
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
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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

References
Ref. 1: Green Leaves III - Guidelines for Environmental Risk Assessment and Management: Green Leaves III.
Revised Departmental Guidance Prepared by Defra and the Collaborative Centre of Excellence in
Understanding and Managing Natural and Environmental Risks, Cranfield University November, 2011.
Ref. 2: Groundwater risk assessment for your environmental permit. Environment Agency, 14 March 2017.
https://www.gov.uk/guidance/groundwater-risk-assessment-for-your-environmental-per
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APPENDIX E
Flood Risk Management Documents
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The Flood Map for Planning
The Environment Agency provides the Flood Map (see enclosed extract).
What is the Flood Map for Planning?
The Flood Map for Planning provides information on flooding from rivers and
the sea for England and Wales. The Flood Map also has information on flood
defences and the areas benefiting from those flood defences.
The Flood Map for Planning shows the following:
1. Flood Zone 3 (dark blue area on the enclosed map): natural flood plain
area that could be affected by flooding from rivers and/or the sea – not taking
into account the presence of any flood defences
- For flooding from rivers the map indicates the extent of a flood with
a 1% (1 in 100) chance of happening each year;
- For flooding from the sea the map shows the extent of a flood with a
0.5% (1 in 200) chance of happening each year.
2. Flood Zone 2 (light blue area): natural flood plain area that could be
affected by flooding from rivers and/or the sea – not taking into account the
presence of any flood defences. Flood Zone 2:
- indicates the extent of a flood with a 0.1% (1 in 1000) chance of
happening each year.
- and/or indicates the greatest recorded historic flood, whichever is
greater.

3. Flood defences built in the last five years to protect against river floods with
a 1% (1 in 100) chance of happening each year, together with some natural or
constructed entities which retain, store or channel water and which may
protect against smaller floods.
4. Areas benefiting from flood defences - areas that benefit from the flood
defences shown, in the event of a river flood with a 1% (1 in 100) chance of
happening each year, or a flood from the sea with a 0.5% (1 in 200) chance of
happening each year. If the defences were not there, these areas would flood.

Flood History
According to our records there is some Flood History for the site. Please see
the PDF ‘Flood History Map’ for the extent of the flooding. The table below
provides further details.
NAME

START_DATE

END_DATE

FLOOD_SOURCE

1991 Flood Event

21/02/1991

27/02/1991

unknown

FLOOD_CAUSE
overtopping of
defences

Derwent March 1999
Event

02/03/1999

16/03/1999

unknown

overtopping of
defences

Autumn 2000 Event

30/10/2000

15/11/2000

unknown

overtopping of
defences

Assets
Asset Location Map
Please find attached an asset map showing location of all (Agency and non
Agency maintained) flood defences and channels.
Description of Works
See table below with description of the defences and structures shown on the
above drawing, including condition ratings, upstream and downstream crest
levels, where available.
Risk of Flooding – Privately Maintained Defences
You will see that the Environment Agency does not maintain any of those
defences. However we undertake regular risk based visual inspections. We
do not hold design levels and have no height information on these defences
or structures.
Asset Condition Ratings
The performance of a flood defence asset is recorded as the condition of the
asset. Our asset inspectors subjectively assess the conditions of assets
(during visual inspection site visits) with reference to a national standard
template. Each asset is given a rating between one and five with one being
very good condition and five being very poor. A condition rating of 3, or 'fair'
is the minimal acceptable standard for a critical asset, such as a defence wall
that protects properties. We are striving to improve all assets below 'fair' to an
acceptable standard.
Asset inspections are done on average every six months, although some
critical assets are assessed on a more regular basis. It is possible that
adjacent assets are inspected on different dates, which may result in two
assets of a similar state of repair having different condition ratings.
Condition ratings of assets may also be affected by the time of year the
surveys are conducted, as vegetation may obscure the asset in the summer
months, or accessibility may be an issue during winter months. These factors

would not usually affect the recorded condition rating of an asset unless the
asset is on a borderline between two ratings.
Asset Standard of Protection
Please note that the provided Design Standard of Protection is an estimate
and should not be relied on. Please note that where available the defended
flood extents provide more reliable information relating to the protection
offered by the defence (i.e. at which return period the water levels are likely to
overtop the defence). If available and required the defended flood extents can
be provided on request.
Defences

ASSET_ID

PROTECTION

ASSET_MAINTAINER

CONDTIONGRADE

DESIGN_SOP

50228

SUB_TYPE
high_ground

LENGTH
240.76

fluvial

private

3

0

ACTUAL_DCL
0

ACTUAL_UCL
0

BANK

52693

embankment

2649.97

fluvial

environment_agency

5

0

19.64

18.65

right

28501

embankment

582.38

fluvial

environment_agency

5

0

19.74

21.29

right

28512

embankment

1070.71

fluvial

environment_agency

3

0

19.44

20.19

left

left

Structures
ASSET_ID

SUB_TYPE

PROTECTION

ASSET_MAINTAINER

CONDITONGRADE

DESIGN_SOP

212534

outfall

fluvial

internal_drainage_board

2

0

300424

outfall

fluvial

private

3

0

212557

outfall

fluvial

environment_agency

3

0

Modelling
According to our records there are no Modelled Flood Levels / Detailed Modelling
Study available in the vicinity of the site.
The Flood Zones in the area were derived from National Generalised Modelling
produced in 2004, updated by Catchment Flood Management Plan (CFMP) data in
2008.
Neither water depths nor water levels were outputs that were specified when we
commissioned this generalised modelling for Flood Zones. Whilst the modelling
process does provide some information on depth of water, it would have been
possible to produce the flood extents without storing the water depth values, since
water depth is only a 'by-product' of the calculation process. As the JFLOW
modelling method was developed, tested and reviewed for production of the Flood
Zone extents only, we currently have no information on the accuracy of the water
depth data.
JFLOW is a two-dimensional (2D) hydraulic modelling package used to produce
fluvial flood extents.

Climate Change
Please note that new guidance on climate change allowances for Flood Risk
Assessments has been published in February 2016.
The new guidelines are available from:
https://www.gov.uk/guidance/flood-risk-assessments-climate-changeallowances

Surface Water Map
In partnership with Local Authorities, we publish Risk of flooding from surface
water maps. These were updated in December 2013. Please find attached a
copy of the Risk of Flooding from Surface Water Map near to your site.

Surface Water Drainage
The Lead Local Flood Authority is the statutory consultee for planning matters
relating to surface water drainage, therefore it is recommended they should
be consulted separately regarding this.
Surface water discharge from new development should ideally ‘mimic’ the predevelopment situation using a sustainable drainage system so that the flow
and volume of water in watercourses is not increased.
A permit may be required, under the Environmental Permitting Regulations
2010 from the Environment Agency for any proposed works or structures in,
under, over or within eight metres of a ‘main river’ (e.g. a new outfall). A
permit is separate to and in addition to any planning permission granted.
Further details and guidance are available on the GOV.UK website:
https://www.gov.uk/guidance/flood-risk-activities-environmental-permits

Risk of Flooding from Reservoirs Map
Outlines and simplified depth and velocity maps can be viewed on our
website:
http://watermaps.environmentagency.gov.uk/wiyby/wiyby.aspx?topic=reservoir&scale=1&textonly=off&ep=
map&layerGroups=default&lang=_e&y=355134&x=357683#x=438988&y=406
600&scale=2
Please, zoom into the location of interest, and then click on the inundated
location for details. As a result a list of reservoirs will be provided with
supporting information and a links to other data, such as estimated depths
and speed of flooding, at the bottom of the result page.

A map of showing the outlines can also be provided on request.

LIDAR Data
Please note that our LiDAR data is now available free of charge (Open Data)
from http://environment.data.gov.uk/ds/survey/index.jsp#/survey (once
zoomed to the relevant location the available LiDAR products will be listed
below the map).
Two LIDAR products are available:
1. Tiled LIDAR data - The full tiled dataset consists of historic LIDAR data
which has been gathered since 1998. For some areas we have carried
out repeat surveys and data is available in a range of resolutions.
2. Composite LIDAR data - The composite dataset is derived from a
combination of our full tiled dataset which has been merged and resampled to give the best possible spatial coverage.
Light Detection and Ranging (LIDAR) is an airborne mapping technique,
which uses a laser to measure the distance between the aircraft and the
ground. This technique results in the production of an accurate, cost-effective
terrain model suitable for assessing flood risk and other environmental
applications.
The Environment Agency owns two LIDAR systems, which are installed in a
survey aircraft along with its other operational remote sensing instruments.
The aircraft is positioned and navigated using Global Positioning System
(GPS) corrected to known ground reference points. The aircraft typically flies
at a height of about 800 metres above ground level and a scanning mirror
allows a swath width of about 600 metres to be surveyed during a flight.
Ordnance Survey Data
Under the terms of our licence agreement with the Ordnance Survey, we are
unable to supply the OS data. Under this agreement we can only supply OS
data to consultants/contractors carrying out work on our behalf.
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OP Specific Hazards:

List specific Medium to High risk hazards identified on the RA

PPE:

Safety helmet, glasses and boots, personal gas detector, mini
escape set, overalls.

1.

Operating Procedure:

In event that Marishes 1 Well site is flooded the following actions are to be taken in
order to maintain the integrity of the equipment on the Well site and the integrity of
the safety systems throughout the entire pipeline system.
COMMUNICATIONS
Knapton Generating Station is now on the' flood alert list' and should we be given an
alert by the Environmental Agency at York (contact is Colin Atkinson 01904 692296).
The stages of the alert are 'AMBER' and 'RED'. Should this 'AMBER' or 'RED' alert
be given, the Duty Operator should inform the Operations Manager, the Maintenance
Manager and the General Manager immediately. In addition, should the Well site
Operator see the site flooded while on his site checks he should inform the Lead
Operator who will then inform the Station manager. The Well site Operator should
also take as much of the following actions as possible while on site without taking
any personal risk.
FLOOD PREPARATIONS
The following preparations have been carried out to assist with the access and
process bypass of the Marishes 1 Well site: ∑

Padlock on the Well site gate has been placed higher than usual to enable
easy access.

∑

Bypass N2 control valves have been fitted to the ZVs on the liquid and gas
pipelines.

∑

Bypass N2 control valves have been fitted to the ZVs on the gas and liquid
pipelines ex. Separator.

∑

Bottles of N2 have been placed on the Separator platform to enable access
and a supply of N2 should the main system fail or the air compressor fail.

∑

A small rowing boat has been purchased to facilitate access to the site during
a flood.

∑

The Corrosion Data loggers have been raised to platform level.

∑

Denso tape has been placed around junction box flanges and motor terminal
Boxes to prevent water ingress.
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∑

Actions at Knapton GeneratinG Station (Duty Operator)

∑

Inform Station manager.

∑

Put all ESD overrides for remote sites to' On' position.

∑

Inform Well site Operator to check on water level at Marishes l and to keep
the duty Operator informed.

∑
∑

Duty Operator to keep in constant contact with the Well site Operator.
Initial Actions at the well sites (Well site Operator

∑

At all well sites put ESD overrides to 'ON' position.

∑

At MAR l turn N2 bypass control valves to bypass position on the ZVs on the
gas and liquid pipelines at the pipeline crossovers.

In the MAR l Control Building: ∑

Turn off the Cathodic Protection panel.

∑

Turn off the IIOV supply at the MCC and at the UPS inverter.

∑

Turn off the UPS inverter.

∑

Turn off all pump supplies.

∑

Turn off trace heating panel supply.

∑

Remove all fuses from MCC lighting and small power distribution board in
MCC Cubicle.

∑

Turn off supply to the Intruder Detection system panel.

∑

Depart the Well site and confirm actions with the Lead Operator.
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∑

Further actions at the Well sites and at Knapton Generating Station

∑

Fibre optics system to be bypassed at Marishes 1 patch panel ESD overrides
at the remaining well sites and at Knapton can then be returned to OFF
position and ESD system reinstated)-(Station manager or Electrical
maintenance technician).

∑

N2 bottles on the separator platform to be opened up to the local manifold to
supply the ZV valves on the main pipelines gas and liquid. (Well site Operator)

∑

Pipeline leak detection system to be checked to ensure that it is operating
(Duty Operator)

∑

Northern Electric supply to be monitored and Utilities section informed if 415v
supply fails. (Station Manager or Electrical Maintenance Technician).

∑

Maintain communications with the Environmental Agency (Station Manager)

Assessment of flood damage and report- (by Station manager)
An initial report shall be made out which will detail: ∑

Any damage to equipment's at Marishes l, take photographs if possible.

∑

Any Permits to Work associated with the flood.

∑

Any loss of production.

∑

Note of associated man-hours.
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Reinstatement of the Marishes 1 well site (Operator, Station manager or electrician)
As the floodwater is cleared the following actions to be taken: ∑

Check all appropriate equipment's for faults due to water etc.

∑

Assess any further damage and report.

∑

Reinstate 11OV UPS and MCC 11OV supplies.

∑

Energise DCS, Fire and Gas, and ESD systems, and check for faults.

∑

Clean out isolation joints on pipelines test and reinstate Cathodic Protection
supply.

∑

Check trace heating and small power circuits and reinstate.

∑

Check intruder system and reinstate.

∑

Check ESD valves solenoids and reinstate.

∑

Put bypass valves on pipelines ZVs to normal position.

∑

Put fibre optics system to normal links.

∑

Remove any outstanding overrides.

∑

Prepare final report.

∑

Cancel Permits to Work.
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2.

Risk Assessment:

Section 2: Hazard Identification and Control Measures
Safety helmet, glasses and boots, personal gas detector, mini escape set, overalls.

Risk Matrix

COSHH

Production gas 001, Hydrogen sulphide 002, Monoethylene Glycol 021,
Produced water 026 Corrtreat 4700 016 Sodium Hypochlorite (bleach) 020 lemon
odour kill 023

Consequence

PPE
Requirements

5

10

15

20

25

4

8

12

16

20

3

6

9

12

15

2

4

6

8

10

1

2

3

4

5

Liklihood

Hazard

Uncontrolled
Risk Level

Existing Control Measure(s)

Controlled
Risk Level

All TEUKG staff have full, up to
date driving licenses

Driving to wellsites

15

All local and UK Speed limits are
strictly adhered to at all times
while travelling between
wellsites and KGS.

5

9

All vehicles have a yearly service
and MOT checks by professional
mechanics.

4

Weather conditions are monitored
daily and communicated to O&M
departments.

Seatbelts are to be worn at all
times when travelling in
company vehicles
Person going to the sites will
take an IS radio and telephone.

Communications

Residual
Risk Level

Vehicles are inspected for defects
daily prior to being driven.

All work vehicles are fitted with
hands free telephone systems.

Communication checks are to
be confirmed between control
room and the person going to
reset the sites.

Additional Control Measures

Radio condition and functions are
checked monthly as part of site
equipment safety checks.
3

All activities including are
recorded in the control room log
book

2

No intrusive work is done
during this procedure.

Lone Working

9

ESD and alarms are analysed
and risk assessed individually
between control and site
operator prior to site visit

Sites have adequate skid lighting
and operator visiting sites at night
will carry a torch

3

Operator will wear appropriate
PPE at all times and adequate
for weather conditions.

Pressure

Concurrent Well Site
Operations

15

15

Pressure is isolated on ESD,
levels monitored by SCADA and
site gas detection systems

All ongoing operations,
deliveries and site projects are
communicated to the work
team daily at morning meetings.
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5

5

Operator visiting site is trained and
competent in the use of site
equipment and their layouts.
Site operator calls the control
room prior to entry /exit of each
well site.
Operators are trained and
competent in the use of all site
equipment.
No intrusive work involved
All major projects on site are
strictly controlled within their own
work boundaries and no third
party personnel or contractors are
allowed to operate any TEUKG
process equipment at any times
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OP-WE-05 Marishes well site flood procedure

Continuation sheet (delete if not required)
Uncontrolled
Hazard
Risk Level

Existing Control Measure(s)

Controlled
Risk Level

Additional Control Measures

Residual
Risk Level

Chemicals present onsite are
contained in adequate vessels
and receptacles with correct
labelling stored in bunded areas
with good ventilation.
Chemicals

15

Personnel handling chemicals
are trained and competent with
COSHH system.

4

Site operators carry personnel
gas detectors and mini escape
sets at all times.
Operators visiting sites are
trained and competent in the
use of site equipment and their
layouts.

Manual Handling

6

All staff are trained in using
correct manual handling
techniques.

4

Correct Valve keys are used for
opening/closing
Site operators will wear
appropriate PPE at all times.
Operators visiting sites are
familiar in their layouts.
Site operators will wear
appropriate PPE at all times.
Uneven, wet & icy
surfaces

12

Weather conditions monitored
daily and communicated work
team in morning tool box
meetings.

4

Sites have adequate skid lighting
and operator visiting sites at night
will carry a torch.

Rock salt is used on the ground
in cold, icy conditions
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OP-WE-05 Marishes well site flood procedure

Continuation sheet (delete if not required)
Uncontrolled
Hazard
Risk Level

Existing Control Measure(s)

Controlled
Risk Level

Additional Control Measures

Flood warning are sent by
telephone to Knapton
generating station from the E.A
as a recorded message warning
of imminent flooding and action
should be taken as soon as
possible to make site safe in
case of flood.
Although daily checks of the site
should be carried out in during
periods of high rain fall by the
operator on shift or any staff
visiting the site and highlighted
to the lead operator.

Flooding

If site has started to flood
access would be difficult and
operator should assess the
speed and depth of flooding
before attempting to gain
access.
Life jackets are supplied and
should be used when gaining
access.

The lead operator should be
informed of non-swimming staff.
Although it is important to
preserve the status of the well and
keep equipment online and in a
safe condition preservation of life
is at upmost importance and if
needed contact the emergency
services for assistance to make
safe the site and obtain access.

As the site floods several
hazards maybe submerged
under water and no longer
visible. Experienced staff with
prior site knowledge should
lead entry to site after carrying
out toolbox talk locally and
obtaining permit from the lead
operator before attempting
entry.
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Residual
Risk Level

