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Glossary
Term
Aquifer

Artesian

Artificial ground

Beach deposits

Bedrock

Chalk

Term
Definition
A subsurface layer or layers of rock or other geological strata of
sufficient porosity and permeability to allow either a significant flow of
groundwater or the abstraction of significant quantities of
groundwater.
Groundwater in a confined aquifer is under pressure and will rise up in
a borehole drilled through low permeability rocks into the aquifer.
Where the water level rises to the ground surface or even above the
ground surface under natural pressure it is said to be artesian flow.
Artificial ground is a term used by the British Geological Survey for
those areas where the ground surface has been significantly modified
by human activity. Whilst artificial ground is not part of the 'real
geology' of bedrock and superficial deposits it does affect them and
needs recording because the near surface ground conditions are so
important to human activities and economic development. Artificial
Ground includes:
Made ground —such as embankments and spoil heaps on the natural
ground surface.
Worked ground — areas where the ground has been cut away such
as quarries and road cuttings.
Infilled ground — areas where the ground has been cut away then
wholly or partially backfilled.
Landscaped ground — areas where the surface has been reshaped.
Disturbed ground — areas of ill-defined shallow or near surface
mineral workings where it is impracticable to map made and worked
ground separately.
Shingle, sand, silt and clay; may be bedded or chaotic. Beach
deposits may be in the form of dunes, sheets or banks. 'Tidal Flat
Deposits' are commonly silt and clay with sand, gravel and possibly
peat layers from the tidal zone.
Term used for the main mass of rocks forming the Earth and present
everywhere, whether exposed at the surface in outcrops or concealed
beneath superficial deposits or water. The bedrock has formed over
vast lengths of geological time ranging from ancient and highly altered
rocks of the Proterozoic, some 2500 million years ago or older, up to
the relatively young Pliocene, 2.6 million years ago.
The Chalk Group (often just called ‗the Chalk‘) is the lithostratigraphic
unit (a certain number of rock strata) which contain the late
Cretaceous limestone succession in southern and eastern England.
The same or similar rock sequences occur across the wider northwest
European chalk ‗province‘. It is characterised by thick deposits of
chalk, a soft porous white limestone, deposited in a marine
environment.

iii

Definition

Confined aquifer

Permeable rock units containing ground water that are confined above
or beneath lower permeability rock or superficial deposits such as
clay, which limit groundwater movement into and out of the confined
aquifer.

Compressible
Ground Hazard

Weak ground that compresses under load from overlying structures.

Designated Sites

The UK‘s approach to conservation employs a range of different types
of site and extensive area designations for landscape and nature
conservation purposes.
Statutory designated sites or areas relevant to geological and
geomorphological conservation administered by Natural England (an
Executive Non-departmental Public Body responsible to the Secretary
of State for Environment, Food and Rural Affairs) are:
 Special Areas of Conservation (SAC);
 National Parks;
 Areas of Outstanding Natural Beauty (AONBs);
 Sites of Special Scientific Interest (SSSI); and
 National Nature Reserves (NNR).
Non-statutory designated sites administered by county or unitary
local authorities comprise:
 Local Geological Sites (LWS) formerly included Regionally
Important Geological Sites (RIGS)

Environment
Agency

The EA is a non-departmental public body of the Department for
Environment Food and Rural Affairs. Its purpose is, ―to protect or
enhance the environment, taken as a whole‖ (section 4, Environment
Act 1995) so as to promote the objective of achieving sustainable
development.

Geology

The scientific study of the origin, history and structure of the earth.

Geomorphology

The scientific study of landforms and their evolution over different
timescales.

Geophysical

Pertaining to the physics of the earth and its environment.

Glacigenic

Materials deposited as a result of glaciation or deglaciation.

Glaciofluvial

Glacial river deposits, or glaciofluvial deposits, consist of material that
has been transported by rivers originating from glaciers.

Ground conditions

An assessment of the history and chemical and physical
characteristics of the soil conditions at a site.

Groundwater

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

Groundwater
Directive

Directive 2006/118/EC of the European Parliament and of the Council
of 12 December 2006 on the protection of groundwater against

Term

Definition

Term

pollution and deterioration.

Definition

Superficial deposits

The youngest geological deposits formed during the most recent
period of geological time, the Quaternary, which extends back about
2.6 million years from the present. They rest on older deposits or
rocks referred to as bedrock.

Hydrogeology

The branch of geology dealing with water below the earth's surface
and with the geological aspects of surface waters.

Karst landscapes

Landscapes formed by the dissolution of soluble bedrock, usually
carbonate rocks such as limestone, dolomite or chalk.

Till

Natural ground
subsidence

Lowering or collapse due to change in drainage patterns, groundwater
abstraction largely associated with coal mining areas and karst
landscapes. Can also occur in compressible soils such as peats.

A glacial deposit consisting chiefly of unstratified clay with embedded
boulders.

Unconfined aquifer

Permeability

A measure of the ability of a porous material such as a soil or rock to
transmit fluids (liquids or gases).

Permeable groundwater aquifer rock unit that is in direct contact with
the atmosphere through open pore spaces of the overlying soil or
rock. The groundwater surface in an unconfined aquifer is called the
water table.

Porosity

A porous material contains voids such as pores, joints or fissures
within a solid framework or matrix. The voids allow fluids (liquids or
gases) to move through the material.

Undifferentiated
sediments

Rocks or sediments for which it is not possible to specify a finer age
division.

Unproductive
aquifer

Drift or bedrock strata which are generally unable to support
abstractions greater than10 m3.d-1 and are unlikely to provide
significant base flow. Formerly ‗non- aquifers‘.

Water Framework
Directive (WFD)

Directive 2000/60/EC of the European Parliament and of the Council
of 23 October 2000 establishing a framework for Community action in
the field of water policy.

Principal aquifer

Layers of rock or drift deposits that have high inter-granular and/or
fracture permeability - meaning they usually provide a high level of
water storage. They may support water supply and/or river base flow
on a strategic scale. In most cases, principal aquifers are aquifers
previously designated as major aquifers.

Secondary A aquifer

Permeable layers capable of supporting water supplies at a local
rather than strategic scale, and in some cases forming an important
source of base flow to rivers. These are generally aquifers formerly
classified as minor aquifers.

Secondary B aquifer

Predominantly lower permeability layers which may store and yield
limited amounts of groundwater due to localised features such as
fissures, thin permeable horizons and weathering. These are
generally the water-bearing parts of the former non-aquifers.

Secondary
undifferentiated
aquifer

Has been assigned in cases where it has not been possible to
attribute either category A or B to a rock type. In most cases, this
means that the layer in question has previously been designated as
both minor and non-aquifer in different locations due to the variable
characteristics of the rock type.

Shrink-Swell hazard

As a result of changes in moisture content in clay rich ground,
shrinkage leading to differential settlement and swelling can lead to
ground heave

Soil

Soil is a natural body consisting of layers (soil horizons) that are
primarily composed of minerals which differ from their parent materials
in their texture, structure, consistency, and colour, chemical, biological
and other characteristics. Soil is the unconsolidated or loose covering
of fine rock particles that covers the surface of the Earth and is the
end product of the influence of the climate (temperature,
precipitation), relief (slope), organisms (flora and fauna), parent
materials (original minerals) and time.
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Acronyms
Acronym

Full term

BGS

British Geological Survey

COMAH

Control of Major Accident Hazards

EA

Environment Agency

EIA

Environmental Impact Assessment

EP

Environmental Permitting

ES

Environmental Statement

HDD

Horizontal Directional Drilling, (a trenchless technique)

HVAC

High Voltage Alternating Current

HVDC

High Voltage Direct Current

IPPC

Integrated Pollution Prevention Control

LGS

Local Geological Site

mAOD

Metres Above Ordnance Datum

mBGL

Metres Below Ground Level

NGR

National Grid Reference

NIHHS

Notification of Installations Handling Hazardous Substances
Regulations

PPG

Planning Policy Guidance

PPS

Planning Policy Statement

SPZ

(Groundwater) Source Protection Zone

SSSI

Site of Special Scientific Interest

TT

Trenchless Technology (including HDD, thrust boring, auger
boring and pipe ramming),

WFD

Water Framework Directive
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GEOLOGY AND GROUND CONDITIONS

1.1

Introduction

1.1.1

This chapter presents the results of the Environmental Impact Assessment (EIA) of the
onshore elements of the proposed Project Two development relevant to geology and
ground conditions (namely the export cable landfall site, the onshore cable route
corridor, the onshore HVDC converter/HVAC substation and the interconnection with
National Grid substation, during its construction, operation and decommissioning.

1.1.2

Project Two is the second project proposed for development within the Hornsea Zone.
The Hornsea Zone is being developed using a phased programme, which divides the
zone into subzones. The first of the subzones to be developed was Subzone 1
(Project One), for which an application was submitted to the Planning Inspectorate
(PINS) in July 2013. Subzone 2 (Project Two) is the second of the subzones to be
developed. Project Two is similar in terms of its nature and location, to that of Project
One. As such, where matters have been discussed and agreed during consultation on
Project One, and are applicable to the Project Two EIA, they have been incorporated
into this Environmental Statement (see Section 1.4 for further details).

1.1.3

1.1.7

1.1.5

1.1.8

The application for development consent for Project Two is being compiled and
consulted on by SMart Wind on behalf of ‗the Developer‘.

The primary purpose of the Environmental Statement is to support the Development
Consent Order (DCO) application for Project Two under the Planning Act 2008 (the
2008 Act). This Environmental Statement should be read in conjunction with the NonTechnical Summary, which summarises in non-technical language the key issues
presented in this report.
It is intended that the Environmental Statement will provide statutory and non-statutory
consultees with sufficient technical information to complete the examination of the
proposed development options and will form the basis of agreement on the content of
the DCO.
Purpose of this chapter

1.1.6

Present the existing environmental baseline established from desk studies,
dedicated surveys and consultation undertaken by SMart Wind;



Present the potential environmental effects on the geology and ground conditions
arising from Project Two, based on the information gathered and the analysis and
assessments undertaken to date;



Highlight any necessary monitoring and/or mitigation measures which could
prevent, minimise, reduce or offset for the possible environmental effects
identified at the relevant stage in the EIA process.

This chapter considers effects on geology and hydrogeology as the two disciplines are
closely related. Geology comprises the bedrock and below ground superficial deposits
(other than soils, which are considered in Volume 3, Chapter 7: Land Use, Agriculture
and Recreation). Hydrogeology considers groundwater (water below the Earth‘s
surface in the superficial deposits and bedrock) and also its interactions with surface
water features. Effects on hydrology and flood risk, including effects on watercourses
and surface water features, are considered elsewhere, in Volume 3, Chapter 2:
Hydrology and Flood Risk.

The following guidance documents have been taken into account throughout the
assessment:


Institute of Environmental Management and Assessment (IEMA) Guidelines for
Environmental Impact Assessment (IEMA, 2004 and 2006 as amended);



BS8576: 2013 Guidance on investigations for ground gas. Permanent gases and
Volatile Organic Compound (VOCs) (British Standards Institution, 2013);



BS10175:2011+A1:2013 Code of Practice for Investigation of Potentially
Contaminated Sites (British Standards Institution, 2011);



Environmental Good Practice on Site (C650) (CIRIA, 2005);



Control of Water Pollution from Construction Sites (C532) (CIRIA, 2001);



Control of Water Pollution from Linear Construction Projects (C648) (CIRIA,
2006);



Highways Agency in Design Manual for Roads and Bridges Volume 11, Section 3
(1998) – particularly relevant for the assessment of environmental risk for geology
and soils for linear projects; and



Environment Agency Pollution Prevention Guidelines 1, 2, 5, 6, 7:
(https://www.gov.uk/government/collections/pollution-prevention-guidance-ppg).

This Environmental Statement chapter will:


Identify any assumptions and limitations encountered in compiling the
environmental information; and

Guidance relevant to this assessment

Purpose of this Document
1.1.4
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1.2

Study Area

1.2.1

From the proposed landfall point at Horseshoe Point, near the village of North Coates
in the district of East Lindsey, Lincolnshire, onshore underground cables will connect
the offshore wind farms to the existing National Grid substation at North Killingholme
in the North Lincolnshire district, a distance of approximately 40 km. In order to
connect the HVDC or HVAC cables to the National Grid network, a new onshore
HVDC converter substation or HVAC substation will be required in the vicinity of the
existing Killingholme National Grid Substation at North Killingholme.

1.2.2

The cable route corridor within the Order limits is generally 40 metres in width. The
permanent cable easement is anticipated in most cases to be approximately 20
metres within the Order limits save for where an obstruction is met, in which case a
width of up to 30 metres may be required. Further details of the project are provided in
Volume 1, Chapter 3: Project Description.

1.2.3

For the proposed landfall site and onshore HVDC converter/HVAC substation a 1 km
buffer for data collection was selected together with a 250 m buffer for data collection
either side of the onshore cable route corridor. Buffer size was primarily to allow for
variance in final location and alignments and to identify any existing assets or
infrastructure including landfills or contaminated land that might affect or be affected
by the proposed development (see Figure 1.1 Study Area). A wider or narrower buffer
selected by the data supplier was used for some specific datasets as indicated below:






Geology within 50 m:


Artificial ground;



Superficial deposits; and



Bedrock geology.

Hydrogeology:


Principal aquifers within 2000 m;



Secondary aquifers (either secondary A, secondary B or secondary
undifferentiated) within 500 m;



Groundwater and potable water Abstraction Licences within 2000 m; and



Source Protection Zones within 2000 m.



Environmental permits, incidents and registers within 500 m;



Landfill and other waste sites within 1500 m;



Current land use within 500 m;



Designated sites within 500 m;



Natural hazards (natural ground subsidence, shrink-swell hazard, compressible
ground hazard) on site or within 500 m; and

1-2

Mining and associated risk of subsidence within 75 m of the onshore HVDC
converter/HVAC substation site.

Figure 1.1

Project Two development and geology and ground conditions study area.
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1.3

Planning Policy Context

1.3.1

Guidance on the issues to be assessed for onshore renewable energy developments
has been obtained through reference to the Overarching National Policy Statement
(NPS) for Energy (EN-1; DECC, 2011a), the NPS for Renewable Energy Infrastructure
(EN-3, DECC, 2011b) and the NPS for Electricity Networks Infrastructure (EN-5;
DECC, 2011c).

1.3.2

Specifically, the guidance provided within the NPS EN-1 and NPS EN-5 was
considered. Paragraph 5.3.3 (NPS EN-1) and paragraph 2.8.8 (NPS EN-5) specifically
identify that the applicants should have regard to geological conservation. NPS EN-3
identifies only the specific considerations that apply to onshore wind turbines in
relation to biodiversity effects of disturbance on peat deposits, which are not
applicable to this project.

1.3.3

The NPSs include guidance on what matters are to be included in an applicant's
assessment (paragraphs 5.3.3 and 5.3.4 of NPS EN-1 and paragraph 2.8.8 of NPS
EN-5), these being summarised in Table 1.1.

Table 1.1

Summary of NPS EN-1 and NPS EN-5
policy relevant to the assessment of
geology and ground conditions
contamination.(Paragraph 5.10.8 of NPS
EN-1)

Summary of NPS EN-1 and EN-5 policy relevant to geology and ground
conditions and consideration of the Project Two assessment.

Summary of NPS EN-1 and NPS EN-5
policy relevant to the assessment of
geology and ground conditions

How and where considered within the
Project Two assessment

The ES assesses that no internationally,
nationally and locally designated sites of
geological conservation importance are
affected in paragraphs 1.5.20, 1.5.64 and
1.5.90.

The applicant should show how the project
has taken advantage of opportunities to
conserve and enhance biodiversity and
geological conservation interests
(paragraph 5.3.4 of NPS EN-1).

Due to the nature of the proposed
development and absence of designated
sites there are no significant opportunities to
conserve or enhance any geological
conservation interests as no geological
exposures can feasibly be left postdevelopment.

The effects of the development on
groundwater are considered in paragraphs
1.5.16 and 1.5.17 and 1.5.39-1.5.45
Assessment of ground disturbance is
undertaken specifically on secondary A and
B aquifers and on the principal aquifer in
paragraphs (construction), 1.6.31 - 1.6.47
(operation) and 1.6.56 - 1.6.62
(decommissioning) 1.6.79 - 1.6.85.

NPS EN-5 Section 2.8 ‗Landscape and
Visual‘ identifies the greater environmental
consequences of undergrounding of power
lines in comparison with overhead cabling
where disturbance of ground may have an
impact on soils and geology (paragraph
2.8.8 of EN-5).

Assessment of ground disturbance is
undertaken specifically on secondary A and
B aquifers and on the principal aquifer in
paragraphs (construction), 1.6.31 - 1.6.47
(operation) and 1.6.56 - 1.6.62
(decommissioning) 1.6.79 - 1.6.85.

The planning process for Nationally Significant Infrastructure Projects (NSIPs) is
administered by PINS, with the decision on the Development Consent Order (DCO)
being taken by the Secretary of State. NPS EN-1 and EN-5 highlight a number of
points relating to the determination of an application and in relation to mitigation
(paragraphs 5.3.8, 5.3.10 to 5.3.11, 5.3.13 and 5.3.18); these are summarised in
Table 1.2.

Table 1.2

Summary of NPS policy on decision making with regard to geology and
ground conditions and consideration in the Project Two assessment.

Summary of NPS policy on decision
making (and mitigation) in relation to
geology and ground conditions

How and where considered within the
Project Two assessment

Geology
Decision- making should ensure that
appropriate weight is attached to
designated sites of international, national
and local importance and to geological
interests within the wider environment
(paragraph 5.3.8 of NPS EN-1).

Ground Conditions
For developments on previously developed
land, applicants should ensure that they
have considered the risk posed by land

Infrastructure development can have
adverse effects resulting in groundwater or
protected areas failing to meet
environmental objectives established under
the Water Framework
Directive 146 (Paragraph 5.15.1 of NPS EN1)

1.3.4

Geology
Where the development is subject to EIA
the applicant should ensure that the ES
clearly sets out the effects on
internationally, nationally and locally
designated sites of ecological or geological
conservation importance
(paragraph 5.3.3 of NPS EN-1).

How and where considered within the
Project Two assessment

The ES considers the risk posed by land
contamination in paragraphs 1.5.21-1.5.28,
and 1.5.70.

1-4

There are no designated geological sites
within the vicinity of the project (paragraph
1.6.19 – 1.6.22). Whilst there are geological
interests within the wider environment it is not
considered that these interests would be
adversely or beneficially affected by the

Summary of NPS policy on decision
making (and mitigation) in relation to
geology and ground conditions
Sites of Special Scientific Interest (SSSIs)
including all National Nature Reserves
should be given a high degree of
protection (paragraph 5.3.10 of NPSEN1).

1.3.5

Further advice in relation specifically to the Project Two development has been sought
through consultation with the statutory authorities and from the PINS scoping opinion
(Table 1.4).

1.3.6

The Department for Communities and Local Government published the National
Planning Policy Framework (NPPF) in March 2012. The NPPF sets out the national
planning policies for England and the Government‘s desire to enable sustainable
development.

1.3.7

Planning Policy Statements (PPS) and Planning Policy Guidance (PPG) documents
have been taken into account in the production of the National Policy Statements.
Local development plan policies may be relevant to determining local impacts, while
PPS and PPG documents, although no longer in force, provide additional context.

How and where considered within the
Project Two assessment
project.

Development consent will not normally be
granted where development within or
outside an SSSI is likely to have an
adverse effect on an SSSI, except where
the benefits (including need) clearly
outweigh the impacts on the features for
which the SSSI is designated or the
broader impacts on the national network
of SSSIs. Decision making has the
obligation to mitigate the harmful aspects
of the development and where possible to
ensure the conservation and
enhancement of the site‘s geological
interest (paragraph 5.3.11 of NPS EN-1).

National Planning Policy Framework (2012)

Decision making should give due
consideration to regional or local
designations for sites of regional and local
biodiversity and geological interest, which
include (paragraph 5.3.13of NPS EN-1) :
Local Nature Reserves and Local
Geological Sites.

The ES assesses that no internationally,
nationally or locally designated sites of
geological conservation importance are
affected in paragraph 1.6.19 to 1.6.22.

The applicant should demonstrate that
during construction they will seek to
ensure that activities will be confined to
the minimum areas required for the works
(paragraph 5.3.18 of NPS EN-1).

The ES demonstrates that construction
activities will be confined to the minimum
areas required for work (see Volume 1,
Chapter 3: Project Description).

The environmental and archaeological
consequences of undergrounding a
400kV line may mean disturbing a swathe
of ground up to 40 metres across, which
can disturb sensitive habitats, have an
impact on soils and geology, and damage
heritage assets, in many cases more than
an overhead line would) (paragraphs
2.8.8-2.8.9 of NPS EN-5)

No recommended mitigation in relation to
geology in NPS EN-5.
The ES fully assesses the potential effects of
cable undergrounding on geology and ground
conditions.

1.3.8

The NPPF replaces previous PPSs. Section 11 of the NPPF is concerned with
conserving and enhancing the natural environment and paragraph 121 states that
planning policies and decisions should ensure that sites are suitable for use and that
proper account is taken of natural hazards, former activities and appropriate mitigation
including remediation. After remediation, land must not be capable of being
determined as contaminated land under Part IIA of the Environmental Protection Act
1990 and adequate site investigation information prepared by a competent person is
presented.

1.3.9

On 6 March 2014 the Department for Communities and Local Government (DCLG)
launched the Planning Policy Guidance as a web-based resource.
Local Planning Policy

1.3.10 The onshore cable route lies within the districts of East Lindsey, West Lindsey, North
East Lincolnshire and North Lincolnshire. The proposed onshore HVDC
converter/HVAC substation site is also located in North Lincolnshire. There are no
saved policies regarding geological or ground conditions aspects in the local plans of
any of these authorities and no Local Development Plan policies have yet been
developed.
1.3.11 There are emerging Local Geodiversity Action plans, including:
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The Greater Lincolnshire Local Geodiversity Action Plan (LGAP) covers the
historic county of Lincolnshire (i.e., the areas administered by Lincolnshire County
Council, North Lincolnshire Council and North East Lincolnshire Council) and was
published in October 2010. It aims to promote action to conserve and enhance
the diverse geological heritage of Greater Lincolnshire whilst promoting and
managing the sustainable use of its geodiversity resources. A key part of the
LGAP is the survey and designation of Local Geological Sites.

Legislation
Table 1.3

1.3.12 The assessment has been undertaken in accordance with the following legislation:




Directive 2000/60/EC of the European Parliament and of the Council also known
as the Water Framework Directive (WFD) establishes a framework for Community
action in the field of water policy. The WFD aims to provide protection to all
bodies of water, including surface water and groundwater and is designed to
improve and integrate the way water bodies are managed throughout Europe.
The WFD came into force in the UK on 22 December 2000, and was transposed
into UK law in 2003. Member States must aim to reach good chemical and
ecological status in inland and coastal waters by 2015 subject to certain limited
exceptions. The WFD is designed to enhance the status and prevent further
deterioration of aquatic ecosystems and associated wetlands; promote the
sustainable use of water; reduce pollution of water especially by ‗priority‘ and
‗priority hazardous‘ substances; and ensure progressive reduction of groundwater
pollution. The WFD establishes a strategic framework for managing the water
environment. It requires a management plan for each river basin to be developed
every six years. The plans are based on a detailed analysis of the impacts of
human activity on the water environment and incorporate a programme of
measures to improve water bodies where required; and

Consultee
Environment Agency

The Environmental Permitting (England and Wales) Regulations 2010 (EPR).
The EPR Regulations implement the Groundwater Directive and provide industry,
regulators and others with a single extended permitting and compliance system
and include those systems for discharge consenting and groundwater
authorisations that may be required for the project.

1.4

Consultation

1.4.1

The Project Two development is similar in terms of its nature and location to that of
Project One. The matters relevant to Project Two which were raised in the formal
responses from consultees for Project One and issues identified during pre-application
consultation on Project One are set out in Table 1.3 below.

1.4.2

All of these matters have been taken forward in the EIA for Project Two and a
response on each matter in terms of Project Two is provided in Table 1.3. Further
details on the statutory and non-statutory consultation undertaken for Project Two will
be set out in the Consultation Report.

Summary of matters raised in Project One consultation responses for
geology and ground conditions which are applicable to Project Two
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Issues raised on Project One
which are applicable to
Project Two

How/where addressed
within Project Two

Potential risks of development to
controlled waters (groundwater
and surface water) are
associated with historic land use,
spillages, fill materials and
ground disturbance. Provided
that a pollution control plan is put
in place to cover containment of
fuels/oils/lubricants and that
there are emergency procedures
in case of spillages, the EA
commented that Project One is
likely to pose a negligible risk to
groundwater.

The same approach has
been applied to Project
Two in Table 1.14.

The EA requested information on
the depth of trenchless crossings
of EA assets and significant
groundwater resources. A
minimum depth of 2 m below the
hard bed of watercourses and a
maximum depth of 15 m below
ground level was agreed with the
EA. The maximum depth of a
conduit installed using trenchless
technology would be subject to a
site investigation and a
hydrogeological risk assessment
at each trenchless crossing
location to confirm a suitable
stand-off above the principal
aquifer.

The same approach has
been applied to Project
Two in Table 1.10.

The EA also expressed concern
regarding the potential risks of
thermal pollution from HVAC
cabling through the principal
aquifer and secondary aquifer
units. Mitigation measures were
set out in the ES to install cables
within a thermally stabilised
layer, which would limit the
thermal effects.

The same approach has
been applied to Project
Two in paragraphs 1.6.63
-1.6.67.

Consultee
West Lindsey District
Council

Issues raised on Project One
which are applicable to
Project Two
The Council reported the
location of a disused pit
approximately 50 m north of
cable route corridor at TA
519877,409385 but no further
information available.
There was no evidence of a pit in
the vicinity of grid reference
quoted and no evidence in
environmental data sets in
Annex 6.1.3.

How/where addressed
within Project Two
This has been noted in
paragraph 1.5.68.

1.4.3

A summary of the issues arising from consultation that has taken place during the
preparation of this assessment for Project Two is set out in Table 1.4 below.

1.4.4

A Scoping Report for Project Two was submitted to the Planning Inspectorate (PINS)
in October 2012 (SMart Wind, 2012). Following consultation, PINS provided a Scoping
Opinion in November 2012 (PINS, 2012).

1.4.5

The first phase of consultation for Project Two took place alongside the fourth phase
of consultation for Project One during February and March 2013. These consultation
phases were synchronised to ensure the process of developing the projects
simultaneously was clearly set out and understood.

1.4.6

The Draft Environmental Statement for Project Two was consulted on during the
second phase of consultation, which took place during July 2014.

1.4.7

Further targeted consultation took place during Autumn 2014 in relation to minor
changes to the onshore cable route (including the route into the onshore HVDC
converter/HVAC substation), compounds, accesses and substation footprint.

1.4.8

Table 1.4 below provides an overview of the issues raised from the consultation
undertaken for Project Two and how these have been addressed in the production of
this Environmental Statement chapter.
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Table 1.4

Issues raised from consultation undertaken for geology and ground conditions in relation to Project Two

Consultee

Form of response

Date issue raised

Planning
Inspectorate

Scoping opinion

November 2012

Environment Agency
(EA)

Scoping opinion
(Response
appended to the
Scoping opinion)

November 2012

Phase 1
Consultation

12 March 2013

Phase 2
Consultation

22 July 2014

Issues raised

How/where addressed

The Secretary of State (SoS) suggested a figure be
provided in the ES showing the results of the desk study
undertaken to identify geological SSSI and LGS within the
vicinity of the cable route corridor. As the methods of cable
installation are not clearly described and an exact route is
yet to be determined, it is difficult to assess impacts on
these sites at this stage. The SoS notes comments made
by the JNCC/NE regarding local geological sites. Limited
information is provided on the nature and frequency of
maintenance activities. A realistic prediction of the
required maintenance activities affecting the cable route
should be provided and used to inform the assessment of
impacts including the risk of transmission of contaminants.
Reference should be made to the potential risks to
groundwater as well as surface water.

There are no geological SSSI or Local Geological Sites
within the vicinity of the cable route corridor (paragraphs
1.5.20, 1.5.64 and 1.5.90).

Although the substation and cable route are intended to be
co-located with those of Project One and the baseline
work and investigations have already been undertaken,
not all the considerations made for Project One have been
carried into Project Two. In the October scoping report,
public water and other licensed groundwater abstractions
are not mentioned and should be considered (similarly in
the mitigation). This will bring Project Two in line with
Project One in terms of the depth of conduits installed
using trenchless technologies and potential impacts to
both the chalk bedrock and perched superficial aquifers.
The potential impacts of thermal pollution from the HVAC
option on groundwater resources should be considered
and justified.

Abstractions are identified in paragraphs 1.5.18 – 1.5.19.
1.5.60 – 1.5.63 and 1.5.81 – 1.5.82.

We note that the cable route and substation are to be colocated with those of Project One. We are pleased that
our previous comments regarding licensed groundwater
abstractions and potential impacts of thermal pollution
from the HVAC option have now been incorporated into
the PEIR and that Local Authorities have been contacted
regarding private abstractions.

Abstractions are identified in paragraphs 1.5.18 – 1.5.19.
1.5.60 – 1.5.63 and 1.5.81 – 1.5.82.

Potential risks to groundwater are assessed at
paragraphs 1.6.31 - 1.6.52, 1.6.56 - 1.6.77, 1.6.81 1.6.85.

Potential impacts of thermal pollution are identified in
Paragraphs 1.6.63 – 1.6.73.

Potential impacts of thermal pollution are identified in
Paragraphs 1.6.63 – 1.6.73.

We support the proposals for:
Documented in Table 1.10, Table 1.14.
 Minimum standoff zones from the principal aquifer
for horizontal directional drilling (HDD);
 The proposed completion of a Hydrogeological Risk
Assessment for each HDD location;
 Thermal insulation for cabling.
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Consultee

Form of response

Date issue raised

Issues raised

How/where addressed

Joint Nature
Conservation
Council/Natural
England

Scoping opinion
(Response
appended to the
Scoping opinion)

November 2012

The EIA will need to consider any impacts upon
designated geological sites.

The potential impacts on designated geological sites are
assessed at paragraphs 1.5.20, 1.5.64 and 1.5.90. There
are no geological SSSI or Local Geological Sites within
the vicinity of the cable route corridor.

North Lincolnshire
Council

Phase 2
Consultation

22 October 2014

Requirement 13 of the Draft Development Control Order
provides appropriate control to deal with concerns relating
to contaminated land.

Noted. Mitigation measures are set out in Table 1.14.
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1.5

Baseline Environment
Methodology to Inform Baseline

1.5.1

The proposed onshore infrastructure (both the onshore cable route and the HVDC
converter/HVAC substation site at North Killingholme) for Project Two is located
immediately adjacent to Project One. The synergies were identified at an early stage
and the environmental surveys to inform the baseline were designed to inform the EIA
for both Project One and Project Two.

1.5.2

The baseline condition assumes that Project One has not been constructed. To the
extent that there would be changes in the assessment when considered with the
Project One development, these are considered in the Cumulative Assessment
Section 1.7.

1.5.3

The following guidance that sets out good practice for the undertaking of EIA has been
taken into account in the assessment:



1.5.4

1.5.5

Institute of Environmental Management and Assessment (IEMA) Guidelines for
Environmental Impact Assessment (IEMA, 2004 as amended 2006); and

1.5.6



A factual report on ground investigations at the cable landfall point (FUGRO,
2011) (Annex 6.1.2);



GroundSure EnviroInsight database reports on environmental information for the
cable landfall point, onshore cable route and onshore HVDC converter/HVAC
substation site (Groundsure 2011a) (Annex 6.1.3);



GroundSure GeoInsight database reports on geological information for the cable
landfall point, onshore cable route and onshore HVDC converter/HVAC
substation site (Groundsure 2011b) (Annex 6.1.3);



Landmark Envirocheck database report on environmental information for the
onshore HVDC converter/HVAC substation site Landmark 2011 (Annex 6.1.4);
and



Environment Agency information on groundwater vulnerability, Source Protection
Zones and bedrock/ superficial deposit aquifer status (included in Annex 6.1.1).

The methodology for the assessment of effects is set out in Section 1.6 below.
Characterisation of the Baseline Environment

Design Manual for Roads and Bridges (DMRB) (Highways Agency et al., 2009).
The design manual includes a methodology for assessment of the environmental
effects of highway schemes that has also been used for other linear
developments in the UK and has been adopted here as part of the onshore EIA
methodology.

1.5.7

This section reviews the geology and ground conditions at the onshore components of
Project Two comprising the landfall, cable route corridor, the onshore HVDC
converter/HVAC substation site and the connection with the National Grid substation.
The onshore assessment commences at Mean High Water Spring (MHWS) and does
not consider the intertidal zone.

The current use of the cable landfall site, cable route corridor, onshore HVDC
converter/HVAC substation site and interconnection with the National Grid substation
was ascertained through site walkover visits during June and August 2011. A full cable
route corridor site survey was undertaken in March 2012. During the site visits,
general observations of the ground were made from a geological and ground
conditions perspective, looking for evidence of, for example, sinks or springs or areas
of possible geological instability not marked on the Ordnance Survey maps. No such
features were identified. In addition, changes in superficial deposits as shown on the
geological maps were looked for and confirmed in the field by observation where
possible. Additional information was also obtained from trial pitting work undertaken
for archaeological assessment and reported in Volume 3, Chapter 6: Historic
Environment.

1.5.8

Project Two is located within the Yorkshire and Humber region, in an area of flat
coastal plain, largely characterised by low lying artificially drained agricultural land.
The cable route and onshore HVDC converter/HVAC substation elements of Project
Two are located within the predominantly open, agricultural landscape of the flat
coastal plain, with sparse woodland and hedgerow cover. The land gradually rises
towards the foot of the Lincolnshire Wolds to the west and is crossed by irregular
ditches, streams and dykes including the Louth Canal, the largest man-made
watercourse in the area. The land is covered by a considerable thickness of marine or
glacial superficial deposits underlain by Cretaceous Chalk bedrock.

The baseline conditions were identified during the site visits and by a desktop review
of:


British Geological Survey (BGS) 1: 50,000 geological mapping Sheet 90
(Grimsby) and Sheet 81 (Partrington);



BGS borehole records for locations in the vicinity obtained from the BGS website
(Annex 6.1.5);

Landfall
1.5.9
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The proposed landfall site is located approximately 800 m north of Horseshoe Point,
and approximately 10 km south-east of Cleethorpes, North Lincolnshire. The landfall
site comprises a 3 to 4 m high coastal defence embankment and sandy foreshore.

Geology: superficial deposits and bedrock

Hydrogeology and groundwater

1.5.10 A ground investigation was undertaken at the proposed landfall site at National Grid
reference TA 377 026 by Fugro on behalf of SMart Wind in August 2011 (see Annex
6.1.2). The objective of the investigation was to determine the geological and
geotechnical conditions to enable assessment of viability for a cable landfall,
specifically in respect to directional drilling operations. One 150 mm diameter borehole
BH01 was sunk vertically through the top of the sea defence embankment to a depth
of 20 m below ground level (mBGL) (-14 m Above Ordnance Datum (mAOD)) from the
crest of the flood defence.
1.5.11 The log for borehole BH01 shows the superficial deposits in the vicinity of Horseshoe
Point landfall to comprise:


Approximately 3.5 m of artificial ground (sea defence embankment) comprising
0.1 m topsoil over 3.4 m sands and sandy clays;



approximately 8.5 m of beach deposits comprising silty clayey fine to medium
sands;



approximately 2 m of marine deposits or alluvium comprising undifferentiated
sandy silty clays; and



approximately
sediments.
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m

of

Quaternary

glacial

till/glaciofluvial/glaciolacustrine

1.5.12 The 1:50,000 geological Sheet 90 (Grimsby) indicates that deposits on the seaward
side of the coastal flood defence embankment comprise beach and tidal flat deposits
(including undifferentiated sands, silts and clays) with blown sand deposits along the
shore. A deposit of marine and estuarine alluvium (comprising sands, gravels and
shingle) extends along the coastline for approximately 500 m and also extends
beneath the coastal flood defences and inland for approximately 150 m.
1.5.13 Inland of the landfall point, the superficial deposits comprise estuarine alluvium (silty
clays) underlain by very poorly-structured glaciogenic cohesive till (diamicton) and
bedrock.
1.5.14 The chalk bedrock was not encountered in borehole BH01 (which advanced to -14
mAOD). However, the geological map indicates that the superficial deposits at the site
are underlain by Cretaceous-aged Flamborough Chalk.
1.5.15 Baseline information on soils is set out in Volume 3, Chapter 7: Land Use, Agriculture
and Recreation. Additional information on soils and subsoil is also available from an
intrusive trial trench investigation reported in Volume 3, Chapter 6: Historic
Environment.

1.5.16 The groundwater vulnerability map (Annex 6.1.1) confirms that the chalk bedrock
beneath the proposed landfall site is a principal aquifer and that the soil class is H1
(soils of high leaching potential). However, there is also a secondary A aquifer unit in
the superficial deposits in this area as shown on the geological map.
1.5.17 Borehole BH01 from the ground investigation advanced to 20 mBGL (-14m AOD)
through the sea defence and encountered groundwater at 15.7 mBGL (-9.7 m AOD).
This rose to 7.2 mBGL (-1.2 m AOD) after 20 minutes. The source of the groundwater
was a 0.45 m thick gravelly fine to coarse glaciofluvial sand deposit that is confined
beneath lower permeability till and overlying alluvium. The sand deposit may be the
secondary A aquifer as shown on the geological map.
Groundwater abstractions
1.5.18 There are two licensed groundwater abstractions within 2000 m of the landfall site at
Northcoates Point, approximately 600 m south of the landfall.
Private water supplies
1.5.19 The local authorities whose areas would be crossed by the cable route were contacted
for records of private water supplies. There are no such supplies within 500 m of the
landfall.
Relevant designated areas
1.5.20 Although the landfall construction site is located adjacent to the Humber Estuary Site
of Special Scientific Interest (SSSI), which covers the entire estuary up to the sea
defences there is no notified geological or geomorphological interest within 500 m of
the landfall site or cable route - the only notified site being 1 km of cliff exposure and
foreshore at South Ferriby, approximately 45 km north west of the landfall site.
Environmental permits, incidents and registers
1.5.21 There are no industrial sites holding environmental permits and/or authorisations
within 500 m of the landfall site. Similarly, there are no records of Control of Major
Accident Hazards or Notification of Installations Handling Hazardous Substances sites
and no sites recorded as contaminated land under Part IIA of the Environmental
Protection Act 1990 (see Annex 6.1.5).
1.5.22 There are no recorded pollution incidents within 500 m of the landfall site and the
Fugro report does not suggest the presence of any gross contamination.
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Landfill and other waste sites
1.5.23 There are no registered or operational landfill sites within 1500 m of the landfall site.
Similarly, there are no historic or non-operational landfill sites, operational or nonoperational waste treatment transfer or disposal sites or EA licensed sites.

1.5.30 The potential for perched groundwater in the superficial deposits is indicated for the
landfall area by the presence of a secondary A aquifer as shown on Figure 1.2 and the
potential for dewatering to be required needs to be accounted for in the design of the
construction works.
Cable Route

Current land use
1.5.24 The current land uses at the landfall site are tidal flood defence, land drainage and
agriculture. There is one potentially contaminative industrial feature recorded as a
‗tank‘ within 100 m of the landfall point. However, there are no records of petrol or fuel
storage in this area. A site inspection in March 2012 found no such infrastructure
within the proposed landfall construction site.
1.5.25 There are no records of petrol and fuel sites or underground high-pressure oil and gas
pipelines within 500 m of the landfall site.
Unexploded Ordnance (UXO)
1.5.26 A desk study for potential unexploded ordnance contamination was undertaken by
RPS Planning and Development Limited in May 2012. There is a potential legacy of
UXO including German Air Delivered Ordnance (50 kg, 250 kg and 500 kg High
Explosive bombs) and also incendiary bombs, Anti-Aircraft Artillery rounds in various
sizes, and also training and infantry munitions associated with areas that used to be
RAF installations. Further characterisation of the landfall area by way of
magnetometer survey was undertaken by ESG in 2012. The processing and analysis
of the ESG survey data was followed by a targeted ground truth exercise by Alpha
Associates in July 2012 prior to a seismic refraction survey undertaken by FugroAperio in August 2012. No targets investigated by Alpha Associates were deemed to
be of significant risk.
1.5.27 For certain areas of the proposed cable route corridor the desk study identified both
moderate and low risks from UXO towards the proposed works. The report
recommended that the risks are mitigated by measures including provision of
explosives safety and awareness briefings, explosives site safety guidelines,
explosives engineer supervision for moderate risk areas, and intrusive or non-intrusive
magnetometer surveys for moderate risk areas compounds.
1.5.28 This risk mitigation strategy was followed in subsequent trial trenching works along the
cable route corridor undertaken for the Historic Environment assessment (Volume 3,
Chapter 6: Historic Environment). No evidence of UXO was found.
Natural hazards and mining
1.5.29 There are no identified ground stability issues in the area, with the exception of
moderate compressibility issues where any peat deposits are present and possible
running sands. There has been no mining subsidence recorded at the landfall site.

1.5.31 The onshore cable route is approximately 40 km long (see the Project Description
(Volume 1, Chapter 3) and passes primarily through rural areas from the landfall at
Horseshoe Point to the proposed onshore HVDC converter/HVAC substation site
located within North Killingholme to the east of East Halton.
Bedrock geology
1.5.32 The bedrock along the cable route comprises Cretaceous Chalk (including, in
decreasing age, the Ferriby, Welton, Burnham and Flamborough formations).
1.5.33 The older Ferriby and Welton chalks crop out in the west of Lincolnshire forming the
extensive escarpment of the Lincolnshire Wolds. The Burnham Chalk underlies much
of the coastal plain of Lincolnshire while the Flamborough Chalk, the youngest
member of the chalk group, crops out along the Lincolnshire coast and extends
seaward. On land, both the Burnham and Flamborough chalks are confined by
overlying drift material.
1.5.34 The Flamborough Chalk lies beneath the proposed landfall site at Horseshoe Point
and extends westward along the cable route as far as North Coates village where it is
replaced by the older Burnham Chalk. The cable route is then underlain by the
Burnham Chalk for the remainder of its length to Killingholme.
1.5.35 The Flamborough Chalk is a soft white chalk with thin marl beds and negligible flint. It
only crops out in Yorkshire, to the north of the Humber Estuary. In Lincolnshire, this
formation occurs at sub-crop, covered by superficial deposits.
1.5.36 The Burnham Chalk is a medium hard white chalk with thin marl bands and abundant
mainly tabular flint beds. Structurally, the chalk of the Lincolnshire coastal plain forms
the south west limb of an open syncline dipping gently at 2-5 degrees along an axis
between Driffield and Bridlington, which extends eastward into the North Sea. The
Lincolnshire Chalk dips at 1-2 degrees towards the north east, away from the Wolds
escarpment (Environment Agency, 1997).
1.5.37 The other major structural bedrock feature in the vicinity of the cable route is the
Caistor monocline, a broad minor fold which trends west-east between Caistor and
Grimsby. The fold has a down throw of about 80 m to the north but is not considered
to affect the hydrogeology. In addition, minor folding and faulting of the bedrock is
common but in general the chalk has a simple structure.
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Bedrock hydrogeology
1.5.38 In northern Lincolnshire, the Chalk is recharged where it crops out in the Wolds to the
west of the project. Groundwater flows north eastward from the unconfined aquifer in
the Wolds into the down hydraulic gradient confined aquifer. In some areas,
groundwater escapes at the edge of the confining glacial till as seasonal springs
representing the overflow from the Chalk. The confined aquifer becomes artesian, and
springs occur through thin or permeable patches in the drift locally known as ‗blow
wells‘. Such blow wells indicate thinner superficial deposits. There are no identified
blow wells in the vicinity of the proposed cable route corridor. The seasonal fluctuation
in both the confined and unconfined aquifer is around 7 m (Whitehead and Lawrence,
2006) with rock head thought to be around 20 m below the cable route corridor.
1.5.39 The Chalk is designated as a principal aquifer. It is highly transmissive but can store
relatively little groundwater as the majority of flow and storage is attributable to
fractures. These characteristics mean that it is susceptible to drought with rapid flow
and discharge occurring after it recharges in winter (i.e. most recharge passes rapidly
through the aquifer system). Significant contributions to the storage capacity of the
confined aquifer system are made locally by the overlying permeable sand and gravel
units within the glacial till, although the distribution of these is not well known (as they
are in turn overlain by more recent deposits). As water moves less rapidly through the
sands and gravels, their storage capacity buffers the aquifer system in times of lower
recharge.
1.5.40 The chalk aquifer is designated within the Grimsby Ancholme Louth Chalk Unit
(reference GB40401G401500) and regulated by the Water Framework Directive
(WFD).
1.5.41 The WFD requires that groundwater must achieve good status for both quantitative
and qualitative standards by 2015.
1.5.42 In relation to groundwater the WFD is designed to:


promote the sustainable use of water;



reduce pollution of water, especially by ‗priority‘ and ‗priority hazardous‘
substances; and



ensure progressive reduction of groundwater pollution.

Table 1.5

Chalk Groundwater WFD Status.

Groundwater chemical water quality

Grimsby Ancholme Louth Chalk Unit

Waterbody ID

GB40401G401500

Current quantitative quality

Poor

Groundwater dependent terrestrial
ecosystems (quantitative impacts)

Good

Impact on surface waters

Good

Saline or other intrusions

Good

Resource balance

Poor

Current chemical quality

Poor

Upward chemical trend

Yes

2015 predicted quantitative quality

Poor

2015 predicted chemical quality

Poor

Overall risk

At risk

No. of measures listed (waterbody level only)
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1.5.44 The Chalk bedrock is confined by overlying low permeability glacial till deposits for the
full length of the cable route corridor north of Tetney.
1.5.45 There are no borehole records specifically associated with the cable route corridor,
although shallow trial pitting was undertaken along the route as part of the
archaeological assessment reported in Volume 3, Chapter 6: Historic Environment.
However, because of the importance of groundwater abstraction in this area from the
early 20th century onward, a large number of boreholes were drilled through the
superficial deposits into the underlying Chalk by landowners in the surrounding area.
In addition, a large number of boreholes were constructed during site investigations for
built development projects. Records are available from the BGS for a number of
boreholes in proximity to the cable route corridor and these are included in Annex
6.1.5.
Superficial deposits

1.5.43 The status of the groundwater unit is shown in Table 1.5 below.

1.5.46 The thickness of the superficial deposits, the depth below ground level to any
permeable materials, and the thickness of any potentially water bearing permeable
materials such as sands and gravels is summarised in Table 1.6 below. The borehole
locations relative to the proposed development are shown on Figure 1.3.
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1.5.47 Based on the geological mapping and available borehole logs (Annex 6.1.5), it is
considered that the cable route corridor is underlain by estuarine alluvium over glacial
till to the west and northward as far as Tetney. Also of note are the saltern mounds,
which are waste tips of the medieval salt industry (see Volume 3, Chapter 6: Historic
Environment). North of Tetney, the superficial deposits along the route are dominated
by glacial till.
1.5.48 In many of the boreholes along the cable route corridor in Table 1.6, the till
incorporates relatively thin sand dominated units in comparison to the overall clay
thickness. These are probably glacigenic in origin and may be water bearing.
1.5.49 Further information on soils is set out in Volume 3, Chapter 7: Land Use, Agriculture
and Recreation.
Hydrogeology and groundwater
1.5.50 The groundwater vulnerability map (Annex 6.1.1) confirms that the bedrock beneath
the proposed cable route is a principal aquifer and that the soil class varies from H1
(soils of high leaching potential) to low permeability non-water bearing glacial till soils
and superficial deposits. However, the glacial till may contain perched secondary A
and/ or secondary B aquifer units in specific areas as shown on the geological map
and as discussed in detail below.
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Table 1.6
BGS borehole
reference
(unique
identifier)

Superficial deposits along the cable route corridor (summarised from BGS borehole records in Annex 6.1.5, locations shown on Figure 1.3).
TA30

TA30

TA30

TA20

TA20

TA20

TA20

TA20

TA20

TA20

TA20

TA20

TA20

TA11

TA11

TA11

TA11

TA11

TA11

TA11

TA11

TA11

TA11

SE30

SE22

SW36

SE72

SE14

SE111

SE103

SE19

NW123

NW113

NW73

NW18

NW112

SE62

SE230

SE43

SE24

SE166

SE19

NW44

NW164

NE125

NE200

Easting

536850

535650

530990

528620

527930

527200

525470

525190

522730

522760

522100

521670

520270

518830

518140

517750

516720

516622

516290

514370

514550

515215

515246

Northing

402270

401350

401990

401400

401710

401900

402030

402590

405380

406910

407100

407400

408430

410480

411560

413000

413320

413893

414380

415900

416240

417317

419217

Distance from
route corridor
centre line (m)

150

50

290

105

200

460

447

210

515

268

142

279

405

37

620

272

272

410

104

142

135

154

282

Superficial
deposits
Thickness (m)

32

38

23

27

28

29

10

35.5

11

14

7.4

19

16

14

15

15

18

>12

19

26

20

20

18

Permeable silt/sand/gravel deposits found in the superficial glacial till deposits at each borehole location.
Depth
(m)
Thickness
(m)

1
10

0.5
8.25

-

-

-

17.0

4.70

8.84

0.91

10.9

0.6

0.91

20.7

9.45

13.3

1.22

0.15

0.3

4.6*

0.1*

1.8

1.5

0.91

0.61

0.15

[-] none found.
[*] variable
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-

12.5

0.9

6.71

14.93

3.8

0.91

-

20.1

c.10

8.86

6.7

0.3

0.17

Hydrogeology of superficial deposits

National Grid Reference

Aquifer Type

1.5.51 The information provided in the GroundSure reports for the cable route corridor
(Annex 6.1.3) indicates that there are at least 20 perched aquifer units within the
superficial deposits that are crossed by the cable route corridor. These are primarily
secondary A aquifer permeable layers, the majority of which are associated with
surface watercourse alluvium. There are also some secondary B aquifer layer units of
undifferentiated sediments, probably related to more permeable glacial deposits such
as sand or gravel lenses within the low permeability glacial till. These are likely to be of
limited lateral extent and thickness.

From

523430

404950

To

523330

404950

From

522800

406430

To

522710

406450

From

522140

407190

To

522100

407290

From

520430

408800

1.5.52 The secondary A and B aquifer units are crossed by the cable route corridor at the
locations listed in Table 1.7 and are also marked on Figure 1.2.

To

520420

408850

From

520010

408900

To

519900

409010

From

519850

409020

To

519500

409500

From

519300

409700

To

519200

409800

From

518500

410900

To

518400

411000

From

518300

411300

To

518300

411300

From

517700

412200

To

517700

412300

From

516200

413300

To

516100

413400

From

516200

413800

To

516200

413900

From

516223

413856

To

515369

415218

1.5.53 Care will need to be taken when carrying out trenching or trenchless technology work
through the secondary aquifer units since the groundwater may be close to the surface
and therefore, dewatering of trenches may be required. Specific method statements
would be developed for each work element to take into account of site specific
conditions drawing upon guidance presented within the EA‘s Pollution Prevention
Guidelines (PPG) in particular PPG 5 – ‗Works and maintenance on or within water‘,
PPG 6 ‗Working at construction and demolition sites‘ and the references contained
within them.
Table 1.7

Location of secondary aquifer crossing points.
National Grid Reference

Aquifer Type

From

537860

402580

To

537760

402570

From

537560

402140

To

536760

401800

From

531430

402170

To

531380

402170

From

530190

402000

To

530100

402000

From

526480

401570

To

526430

401710

From

524520

403900

To

524520

404000

From

524620

404180

To

524620

404190

Secondary A
Secondary A
Secondary B
Secondary B

Secondary A

Secondary A
Secondary A
Secondary A
Secondary A
Secondary B
Secondary B
Secondary B
Secondary A
Secondary B
Secondary B
Secondary B
Secondary B

Groundwater vulnerability

Secondary A
Secondary A

Secondary A

1.5.54 The Chalk bedrock beneath the proposed cable route corridor is a principal aquifer.
From the landfall to Tetney the soils are of high leaching potential, and thus the
groundwater vulnerability is high. In contrast, once on the glacial till north of Tetney
along the cable route corridor up to and including the onshore HVDC converter/HVAC
substation site, the soils are classed as having low potential for leaching. Therefore, in
these areas the groundwater vulnerability is low.
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1.5.55 The groundwater in the secondary aquifer units is not mapped on the groundwater
vulnerability map but it is assumed that it is more vulnerable to disturbance than the
underlying principal aquifer given its relatively shallow perched nature. However, it is
unlikely that abstraction would be undertaken from any secondary aquifer given the
presence of the principal aquifer beneath. In addition, the likely volume of groundwater
within the secondary aquifers, particularly the secondary B units, represents a local
resource at best and yields would be limited. Nevertheless, the secondary aquifers
may be directly affected by construction works where the cable route corridor crosses
secondary aquifers and potentially by any requirement to dewater by pumping to
facilitate cable laying.

Zone

Definition
Source Catchment Protection Zone can be defined as the whole aquifer
recharge area where the ratio of groundwater abstraction to aquifer
recharge (average recharge multiplied by outcrop area) is >0.75. There
is still the need to define individual source protection areas to assist
operators in catchment management.

Zone of
Special
Interest

For some groundwater sources an additional Zone of Special Interest
may be defined. These zones highlight areas where known local
conditions mean that potentially polluting activities could impact on a
groundwater source even though the area is outside the normal
catchment of that source

Groundwater Source Protection Zones (SPZ)
1.5.56 Table 1.8 outlines the different types of groundwater Source Protection Zone (SPZ).
The Environment Agency defines SPZs for groundwater sources such as wells,
boreholes and springs used for public drinking water supply. The SPZs show the
sensitivity to contamination from any activities that might cause pollution in the area
and are based on the travel time through the aquifer to the abstraction point. The
closer the activity is to the abstraction source, the shorter the travel time and hence
greater the source sensitivity. SPZ mapping comprises three main zones (inner, outer
and total catchment) and a fourth zone of special interest, which may be occasionally
applied to a groundwater source but is not present in this locality.

1.5.59 Most of the cable route corridor lies in the outer total catchment zone (SPZ3).
However, the route would pass through two inner zones (SPZ1). These are associated
with groundwater abstractions at Barnoldby Le Beck Pumping Station (NGR 524510,
403790) the southernmost of the two SPZ1s that the cable route corridor crosses and
Little London (NGR 518760, 411470) the northernmost. The two SPZ1 footprints are
largely underlain by low permeability glacial till clays which are generally around 20 m
in thickness and classified as ‗unproductive‘ on Figure 1.2, i.e. drift deposits with low
permeability that have negligible significance for water supply or river base flow.
Groundwater abstractions

1.5.57 The groundwater vulnerability within an SPZ1 is considered to be very high.
1.5.58 The SPZ mapping shown in Figure 1.2 shows the location of SPZs along the cable
route corridor. The SPZs relate to existing major Public Water Supply abstractions
from the principal aquifer.

Table 1.8

1.5.60 GroundSure records include five groundwater abstraction licences within 50 m of the
proposed cable route corridor including the potable abstraction at Barnoldby Pumping
Station (Annex 6.1.3). There are no other abstractions within 2000 m. The abstractions
are listed in Table 1.9 below and included on Figure 1.3.

Groundwater Source Protection Zone
Table 1.9

Zone

Definition

SPZ1

Inner protection zone defined as the 50- day travel time from any point
below the water table to the source. This zone has a minimum radius of
50 metres.

SPZ2

Outer protection zone defined by a 400- day travel time from a point
below the water table. The previous methodology gave an option to
define SPZ2 as the minimum recharge area required to support 25 per
cent of the protected yield. This option is no longer available in defining
new SPZs and instead this zone has a minimum radius of 250 m or 500
m around the source, depending on the size of the abstraction.

SPZ3

Source catchment protection zone defined as the area around a source
within which all groundwater recharge is presumed to be discharged at
the source. In confined aquifers, the source catchment may be displaced
some distance from the source. For heavily exploited aquifers, the final
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Location of licensed groundwater abstraction points within 2000m of the
proposed cable route corridor

Distance
from
development
(m)

Direction

NGR

Description

Abstracted
from

50

S

534300, 401550

Groundwater
borehole No 3
Tetney

Principal Aquifer
chalk

475

SE

537600, 401900

Groundwater
borehole R
Caudwell No 3
North Coates

Principal Aquifer
chalk

Distance
from
development
(m)

Direction

500

SE

NGR

537640, 401900

Description

Abstracted
from

Groundwater
borehole No 3
North Coates

Principal Aquifer
chalk

1.5.65 Consequently there are no relevant designated areas within 500 m.
Environmental permits, incidents and registers
1.5.66 There are no sites recorded as contaminated land under Part IIA of the Environmental
Protection Act 1990 within 500 m of the proposed cable route corridor.
Landfill and other waste sites

0

N

534100, 401650

Grainsby Fms BH
No 1 Tetney Lock

Principal Aquifer
chalk

66

W

524510, 403790

Barnoldby pumping
station Bore B

Principal Aquifer
chalk

1.5.67 There are no registered or operational landfill sites within 500 m of the proposed cable
route corridor. However, there are two historic landfills within 250 m:


Eastfield Road Landfill Site NGR 515100, 416800 (Hazardous, non-hazardous
and inert waste). The cable-route compound lies on the western edge of the
landfill; and



Brookfield Farm NGR 532200, 401600 (Household waste). The cable route
corridor works area lies 100 m to the north east of this site.

Private water supplies
1.5.61 North Lincolnshire Council, North East Lincolnshire Council, East Lindsey District
Council and West Lindsey District Council have confirmed that there are no private
water supplies within 500 m of the proposed cable route corridor centre line.
1.5.62 North East Lincolnshire Council provided information on two clusters totalling seven
private abstraction wells at Bradley and at Aylesby. The wells are down hydraulic
gradient abstracting from the underlying chalk but the closest of these is approximately
700 m from the cable route corridor. Shallow trenching work in the superficial deposits
overlying the chalk will not affect the principal aquifer. Therefore, the abstractions will
not be affected and they are not considered further in this assessment.

1.5.68 The West Lindsey District Council records show that there is a ‗pit‘ located within the
centre line of the cable-route corridor south of Wells Farm, which is 1 km southwest of
Healing. However, the feature does not show on the environmental data searches
carried out for this assessment reported in Annex 6.1.3 and is not marked on the
Ordnance Survey 1:50,000 map.

1.5.63 East Lindsey District Council provided information on 17 private wells, springs and
boreholes, and West Lindsey District Council holds information on one private
borehole at Keelby. All these boreholes are at least 1750 m from the cable route
corridor, they are up hydraulic gradient of the cable route corridor in relation to the
principal aquifer, and the shallow excavation work will not affect the principal aquifer.
Therefore, the abstractions are unlikely to be affected and hence they are not
considered further in this assessment.
Relevant designated areas
1.5.64 The nearest designated areas with geological or geomorphological interest are the
local geological sites at:


Irby Dale/Rush Hills: North west of Irby upon Humber 2.9 km south west of the
cable-route corridor;



Humberston Blow Wells: 1.8 km north of the cable route corridor; and



Kirmington Pits SSSI. The cable route corridor at Haborough is within 5 km of the
Kirmington Pits SSSI at Kirmington designated for its geological and
geomorphological interest.
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Figure 1.2 Source protection zones
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Current land use
1.5.69 The cable route corridor follows largely open land under agricultural use but crosses
roads, drains and larger watercourses and passes a number of potentially
contaminative industrial sites or industrial features (e.g., tanks, pylons), none of which
are likely to be significant in terms of ground conditions. Tanks (particularly fuel
storage tanks) may have potentially caused local and limited ground contamination,
which may need to be addressed where the cable route corridor is in close proximity.
However, pylons are unlikely to be associated with any significant ground
contamination. The cable route corridor also crosses the linear alignments of, or is in
close proximity to underground utilities including, several high pressure oil or gas
pipelines operated by:


GPSS Aldermaston;



E.ON (Killingholme and Cottam);



Total; and



Conoco Phillips.

1.5.70 This infrastructure is shown on the crossing schedule appended to the Project
Description (Volume 1, Chapter 3, Annex 4.3.4).
Unexploded Ordnance (UXO)
1.5.71 See paragraphs 1.5.26 to 1.5.28.
Natural hazards and mining

1.5.75 Geological mapping and available borehole information indicates that the site is
previously undeveloped and is not underlain by any significant artificial ground
deposits.
1.5.76 Further baseline information on soils is set out in Volume 3, Chapter 7: Land Use,
Agriculture and Recreation.
Hydrogeology and groundwater vulnerability
1.5.77 The groundwater vulnerability map in Annex 6.1.4 indicates that the bedrock beneath
the proposed onshore HVDC converter/HVAC substation site is a principal aquifer but
that the soil class is low vulnerability (soils of low leaching potential). The aquifer is
confined by overlying lower permeability superficial deposits.
1.5.78 There may be limited perched groundwater units within more permeable horizons of
the superficial deposits. For example, Borehole TA11 NE198 (Annex 6.1.5)
undertaken for the Killingholme Site Investigation (Central Electricity Generating
Board) in 1987 located on the proposed onshore HVDC converter/HVAC substation
site, struck confined groundwater at 8.6 mBGL (in a 1 m thick layer of thin silty sand)
and also 14.4 mBGL (0.9 m thick sand). However, groundwater levels rose by only a
few centimetres during the drilling and the units are not considered likely to be laterally
extensive as other nearby boreholes had not recorded permeable units at equivalent
depths. Moreover, there are no extensive secondary aquifer units present below the
site.
1.5.79 EA data for the three closest groundwater monitoring points in the Burnham Chalk
triangulated around the site (correspondence in Annex 6.1.1) are summarised as
follows:

1.5.72 There are no identified ground stability issues in the area, with the exception of
moderate compressibility issues where any peat deposits are present; and possible
running sands.
1.5.73 The cable route corridor is not in an area affected by coal mining.



East Halton (EA ref: 5-019, NGR TA 1396,2261) approximately 3 km north of the
onshore HVDC converter/HVAC substation site, average groundwater level 1.109
m AOD;



Southend Goxhill (EA ref: 5-007, NGR TA 1071, 2089) approximately 4.75 km
west of the site, average groundwater level 2.910 m AOD; and



South Killingholme (EA ref: 7-042, NGR TA 1298), 1587 approximately 4.25 km
south, south west of the site, average groundwater level 7.850 m AOD against a
site ground level range of 7-10 mAOD.

Onshore HVDC Converter/HVAC Substation Site
Geology: superficial deposits and bedrock
1.5.74 The BGS 1 50,000 Geological map (Sheet 81) shows that the onshore HVDC
converter/HVAC substation site is directly underlain by superficial deposits of
Quaternary glacial till comprising grey soft to stiff clay with occasional chalk fragments,
in turn underlain by Cretaceous Burnham Chalk. BGS records for boreholes in the
southern part of the site (Annex 6.1.5) indicate that the superficial clay deposits are in
excess of 19 m thick. EA records show that there is 18-20 m of unproductive boulder
clay strata below the site.

1.5.80 The data shows groundwater levels falling toward the North Sea. Groundwater
piezometric levels in the confined Chalk in the vicinity of the site are expected to be in
the range of 2-3 mAOD. There is anecdotal evidence of artesian levels (above ground
level) witnessed during site investigations. However, the EA considers these to occur
under extreme conditions and to occur seasonally if at all.
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Groundwater abstractions
1.5.81 There are no groundwater abstractions within 2000 m of the onshore HVDC
converter/HVAC substation site and the site is not located in a Source Protection
Zone.

Relevant designated areas
1.5.90 There are no relevant environmentally sensitive sites designated for their geological or
geomorphological importance on site or within 500 m of the proposed onshore HVDC
converter/HVAC substation.

Private water supplies
1.5.82 Information on private water supplies has been obtained from the local authorities and
is included in Annex 6.1.1. There are no private water supplies in the vicinity of the
onshore HVDC converter/HVAC substation site.
Environmental permits, incidents and registers
1.5.83 The LandMark Envirocheck report (Annex 6.1.4) lists one Integrated Pollution
Prevention Control (IPPC) permitted activity (combustion over 50 MW) within 250 m of
the site. This is located to the east of the onshore HVDC converter/HVAC substation
site at the Centrica Killingholme Power Station. The same permitted activity is also
identified to the south within 500 m for the E.ON Killingholme Power Station.
1.5.84 There are no permitted discharge consents within the onshore HVDC converter/HVAC
substation site boundary. Three historical discharge consents relating to construction
of the power stations within 500m of the site have been revoked.
1.5.85 Within 500 m of the site boundary to the south there were a number of Integrated
Pollution Control (IPC) permitted activities relating to combustion and power
generation at the E.ON and Centrica Killingholme power stations. All of these are
revoked or superseded and have been brought under the Environmental Permitting
(England and Wales) Regulations (EPR) 2010 as amended.

Unexploded Ordnance (UXO)
1.5.91 See paragraphs 1.5.26 to 1.5.28.
Natural hazards and mining
1.5.92 There are no identified ground stability issues.
1.5.93 The site is not in a coal mining affected area and the risk of subsidence from shallow
mining within 150 m of the site is identified in the Envirocheck report as ‗rare‘.
Short, Medium and Long-term Temporal Change
1.5.94 The future baseline in relation to geology, ground conditions and hydrogeology is
unlikely to differ significantly from that which has been described above. However, it
should be noted that the EA has recently completed a tidal defence upgrade
programme for a 17.4 km stretch of defence from Tetney to Saltfleet. The upgrade
increased the existing defence height ( approximately 5.6 mAOD to a proposed crest
level of 6.0 m AOD, providing a standard of tidal flood protection equivalent to an
annual 1 in 200 year tidal flood probability (Annex 6.2.4).
1.5.95 It is assumed that in the absence of the development, the majority of the cable route
will remain as farmland and that there would be no significant change in geology,
ground conditions or hydrogeology without any significant change in land use.

1.5.86 There are no records of sites recorded as contaminated land under Section 78R Part
IIA of the Environmental Protection Act 1990 within 1 km of the site.
1.5.87 No pollution incidents have been recorded within 500 m of the site.
Landfill and other waste sites
1.5.88 There are two EA licensed landfills within 1500 m of the proposed onshore HVDC
converter/HVAC substation, the closest being 722 m to the south west. There are four
historic landfills within 1500 m, the closest being 716 m to the south west. All the
landfills are licensed to Total Lindsey Oil Refinery and are unclassified.
Current land use
1.5.89 The current land use is for agriculture and the site comprises enclosed agricultural
fields. There are no potentially contaminative industrial features. There are no records
of petrol and fuel sites or underground high pressure oil and gas pipelines within 500
m of the proposed onshore HVDC converter/HVAC substation site.

Data Limitations
1.5.96 This assessment is based on a range of publicly available information and data,
together with borehole survey data. It is considered that the individual data items
provided are robust. However, there is a level of uncertainty associated with
extrapolation of site specific data or non-site data to other locations within a site,
particularly where the site is large as in the case of the cable route corridor. Therefore,
this baseline conditions survey provides only a broad guide to the conditions likely to
be expected as the project progresses. More detailed site specific data would need to
be obtained on geology and ground conditions prior to final design and
commencement of works, particularly at the onshore infrastructure trenchless crossing
points where there is uncertainty in regard to the thickness of superficial deposits, the
depth to the principal aquifer and the presence of perched secondary aquifers and
their associated groundwater levels. Similarly, additional information on the nature and
extent of perched groundwater will be required where mapping indicates the cable
route corridor intersects secondary A and B aquifers.
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1.6

Impact Assessment
Key Parameters for Assessment

1.6.1

The following section outlines the parameters on which geology, ground conditions
and hydrogeology have been assessed including a description of the approach to the
assessment of effects.

1.6.2

The assessment has been undertaken using the Source-Pathway-Receptor model in
accordance with Horizontal Guidance Note H1 - Annex J Groundwater v 2.1
(Environment Agency 2011f) see paragraph 1.6.7.

1.6.3

The source is the proposed Project Two development (the export cable landfall site,
onshore cable route corridor, onshore HVDC converter/HVAC substation and
interconnection with National Grid substation together with its associated construction
and operational sites during its construction, operation and decommissioning).

1.6.4

The receptors for the purpose of this chapter are the perched secondary A and B
aquifers within the superficial deposits and also the principal chalk bedrock aquifer that
underlies the Project Two development footprint, and the groundwater therein.

1.6.5

The pathways are constructed trenches along the cable route corridor, constructed
foundations at the onshore HVDC converter/HVAC substation and, at infrastructure
crossing points, constructed trenchless technology conduits through the underlying
confining superficial deposits toward the principal aquifer. In addition there may be
secondary pathways from affected groundwater aquifers that recharge surface
watercourses.

1.6.6

The assessment scenarios listed in Table 1.10 have been selected as those having
the potential to result in the greatest effect on an identified receptor or receptor group.
These scenarios have been selected from the details provided in the project
description (Volume 1, Chapter 3: Project Description) in order to inform a ‗worst case
scenario‘. The proponent is confident that effects of greater adverse significance than
those presented here are not predicted to arise should any other development
scenario based on details within the project Design Envelope (e.g., different turbine
layout) be taken forward in the final design scheme.
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Table 1.10

Design envelope scenario considered within assessment of potential impacts on geology and ground conditions

Potential impact

Direct/
Indirect

Maximum Adverse Scenario

Justification

Construction phase
Impacts of construction may affect
designated geological sites.

Indirect

Cable trench dimensions and onshore HVDC converter / HVAC
substation, dimensions as described in Volume 1, Chapter 3: Project
Description are listed below:
Cable corridor working width: 40 m
Eight x cable trench: up to 1 m width x 2 m depth
Eight x cable jointing pits: up to 6 m x 25 m x 2 m depth every 750 m
Eight x maintenance access/Link boxes (HVAC): up to 1.5 m wide x 1.5
m long x 2 m deep every 750 m

The cable route corridor and onshore HVDC
converter/HVAC substation could indirectly damage
geological interests by diverting perched groundwater
flows into a site that subsequently, cause erosion or
sedimentation. However there is no conceivable
scenario where construction works at the landfall would
affect any possible geological interests.

Post construction, the cable corridor working area will be reinstated to
its previous condition.
Onshore HVDC converter/HVAC substation, dimensions as described
in Volume 1, Chapter 3: Project Description.
Impacts of construction may affect
the historic Eastfield Road Landfill or
connect the landfill with the principal
aquifer.

Indirect

Cable corridor working width: 40 m
Eight x cable trench: up to 1 m width x 2 m depth
Eight x cable jointing pits: up to 6 m x 25 m x 2 m depth every 750 m
Eight x maintenance access/Link boxes (HVAC): up to 1.5 m wide x 1.5
m long x 2 m deep every 750 m

The cable corridor is very close to the west edge of the
historic Eastfield Road Landfill. Cable corridor
excavation may affect the integrity of the landfill cap as it
crosses the western toe of the landfill, the excavations
may encounter landfill leachate and there may be a
landfill gas hazard.

Impacts of construction may cause
disturbance or contamination of
secondary aquifers. The WFD status
of the groundwater might also be
affected.

Direct /
Indirect

Landfall, cable trench dimensions and onshore HVDC converter/HVAC
substation, dimensions as described in Volume 1, Chapter 3: Project
Description and are listed below:

Secondary A and B aquifers may be directly affected by
construction works:

Trenchless techniques to cross beneath the EA tidal defence at
Horseshoe Point at minimum depth of 10 m below toe of the seaward
side of the sea defence.
Four x transition pits 25 m length x 10 m width x 2.5 m deep to connect
offshore to onshore cables.
Cable corridor working width: 40 m
Eight x cable trench: up to 1 m width x 2 m depth
Eight x cable jointing pits: up to 6 m x 25 m x 2 m depth every 750m
Eight x maintenance access/Link boxes (HVAC): up to 1.5 m wide x 1.5
m long x 2 m deep every 750 m
Post construction, the landfall and cable corridor working areas will be
reinstated to their previous condition.
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At landfall, trenchless techniques may directly affect a
perched secondary A aquifer unit -9.7 mAOD (circa12
mBGL). The EA has specified a minimum 10 mBGL at
the toe of the seaward side of the sea defence to ensure
the defence is not impacted.
Cable trenching may directly affect secondary A and B
aquifer units where it crosses them as indicated on
Figure 1.2. However, there is no evidence for secondary
aquifers at the onshore HVDC converter/HVAC
substation site.
All crossing options will disturb ground materials and
may disturb secondary aquifer materials, both open cut
trenching and trenchless techniques may create
pathways whereby surface water could hydraulically

Potential impact

Direct/
Indirect

Maximum Adverse Scenario
Onshore HVDC converter/HVAC substation, dimensions as described
in Volume 1, Chapter 3: Project Description.

Justification
connect with groundwater in secondary aquifers.
There is no statutory contaminated land crossed by the
development and no evidence was found during
archaeological field work that necessitated the use of
specialist personal protective equipment (D Slatcher,
RPS Director (Archaeology) personal comment April
2013). However, sediment or chemical (spill)
contamination arising during construction (trenching)
works through perched secondary A or B aquifers may
adversely affect the quality of groundwater and any
receiving surface waters.
The WFD status of the groundwater may be affected by
any derogation in groundwater quality.

Impacts of open cut trench
construction may affect the
groundwater quality of the principal
aquifer including at Source Protection
Zones (SPZ). The WFD status of the
groundwater might also be affected.

Indirect/Direct

Cable trench dimensions and onshore HVDC converter/HVAC
substation, dimensions as described in Volume 1, Chapter 3: Project
Description are listed below:
Cable corridor working width: 40 m
Eight x cable trench: up to 1 m width x 2 m depth
Eight x cable jointing pits : up to 6 m x 25 m x 2 m depth every 750 m
Eight maintenance access/Link boxes (HVAC): up to 1.5 m wide x 1.5
m long x 2 m deep every 750 m
Post construction, the cable corridor working area will be reinstated to
its previous condition.

Cable trench could intersect the principal aquifer if
superficial deposits are locally thin i.e. 2-3 m thick or
where the principal aquifer is in hydraulic continuity with
secondary A or B aquifers which the cable route corridor
has to cross.
Open cut trenching may create pathways whereby
surface water could hydraulically connect with
groundwater in secondary aquifers.
Sediment or chemical (spill) contamination arising during
construction (trenching) works through perched
secondary A or B aquifers that adversely affects the
quality of the groundwater and any receiving surface
waters.
The WFD status of the groundwater may be affected by
any derogation in groundwater quality.

Impacts of trenchless conduit
construction and piling works may
affect the groundwater quality of the
principal aquifer, including conduit
construction within an SPZ1. The
WFD status of the groundwater might
also be affected.

Direct

Cable trench dimensions and onshore HVDC converter/HVAC
substation, dimensions as described in Volume 1, Chapter 3: Project
Description are listed below:
Cable corridor working width: 40 m
Eight x cable trench: up to 1 m width x 2 m depth
Eight x cable jointing pits: up to 6 m x 25 m x 2 m depth every 750 m
Eight x maintenance access/Link boxes (HVAC): up to 1.5 m wide x 1.5
m long x 2 m deep every 750 m
Post construction, the cable corridor working area will be reinstated to
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Trenchless conduit or vertical piling construction could
intersect the principal aquifer if superficial deposits are
locally thin leading to creation of pathways for surface
water ingress, groundwater and contaminant arisings
during construction.
Sediment or chemical (spill) contamination arising during
trenchless conduit or piling construction works may
adversely affect the quality of the principal aquifer
groundwater.
The WFD status of the groundwater may be affected by

Potential impact

Direct/
Indirect

Maximum Adverse Scenario
its previous condition.

Justification
any derogation in groundwater quality.

Team Gate Drain will be crossed by trenchless methods within an
SPZ1. The use of trenchless technology at other infrastructure
crossing points together with piling at the onshore HVDC converter /
HVAC substation site is considered to be the worst case should the
works approach the principal aquifer unit circa 20 m below ground
level.
Impacts of construction may affect
the quantity and quality of surface
waters fed by groundwater. The
groundwater WFD status might also
be affected.

Indirect

Cable route corridor dimensions as described in Volume 1, Chapter 3:
Project Description are listed below:
Cable corridor working width: 40 m
Eight x cable trench: up to 1 m width x 2 m depth
Eight x cable jointing pits : up to 6 m x 25 m x 2 m depth every 750 m
Eight x maintenance access/Link boxes (HVAC): up to 1.5 m wide x 1.5
m long x 2 m deep every 750 m

A number of secondary A and B aquifers may be
intersected by cable trenches during cable route corridor
construction.
Indirect contamination of surface watercourses via
secondary aquifers in hydraulic connection with surface
watercourses may occur as a result of spillages or
movement of fine sediment.
Temporary localised dewatering of secondary A and B
aquifers may be required.
The WFD status of the groundwater might be affected by
any derogation in groundwater quality.

Operation phase
Impacts of operation and
maintenance may affect the water
quality of secondary aquifers and any
associated surface waters together
with the principal aquifer. The WFD
status might also be affected.

Direct/
Indirect

Routine maintenance may involve the use of oils, greases and other
substances with associated potential for accidental spillages.

Oils / chemical spills to ground are worst case condition.

The onshore HVDC converter/HVAC substation will be designed to be
unmanned during operation. Maintenance visits will either be weekly
(for the HVDC station option) or monthly (for the HVAC station option).
These visits are likely to be made by light vehicles only and would use
the existing road network and the permanent HVDC converter/HVAC
substation access constructed as part of the project. It is not
anticipated, but it might be necessary for a larger component part of the
onshore HVDC converter/HVAC substation to be replaced and access
may be required for larger vehicles and HGVs, which would also use
the existing road network.

The restored trench may create lateral pathways for
water flow due to inadequate sealing.

Operation and Maintenance inspections of the cable in the intertidal
area will be undertaken twice a year. Vehicles will access the intertidal
area via the track along the sea defences. A temporary metal road (or
similar) may be constructed over the sea defence and dunes to gain
access to the intertidal area.
Regular inspections of the onshore cable, approximately every two
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Potential impact

Direct/
Indirect

Maximum Adverse Scenario

Justification

years (as a worst case), will be conducted via the link boxes. Should
repairs to the cable become necessary, the cable would be accessed
at the relevant jointing pits and pulled between them. Access to the link
boxes, jointing pits and transition joint bays will be via existing roads,
tracks and field gates, with the permission of the landowner. These
visits would be made by light vehicles only. In the unlikely event that a
larger vehicle is required to access the jointing pits or transition joint
bays, and existing roads and tracks do not allow suitable access, a
temporary metal track (or similar) would be constructed to gain access.
Any possible impacts will be kept to a minimum.

Impacts of operation may affect
groundwater quality from thermal
effects from underground power
cables. The WFD status of the
groundwater might also be affected.

Indirect

HVAC Thermal pollution effects on secondary aquifers and associated
surface water from operation of the cables.

HVAC worst case option due to greater heat generation
in comparison to HVDC.

Indirect

HVAC Thermal pollution effects on principal aquifer from operation of
the cables.

The WFD status of the groundwater might be affected by
any derogation in groundwater quality.

Direct

Removal of foundations of the onshore HVDC converter/HVAC
substation.

Onshore HVDC converter/HVAC substation

Decommissioning phase
Impacts of decommissioning may
cause disturbance or contamination
of secondary aquifers and may affect
their WFD status.

The worst case scenario assumed is removal of onshore
infrastructure with the exception of cables, which will be
left in situ.
Onshore cable route
No works are currently expected to be required for
decommissioning along the onshore cable route corridor.
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Assessment Criteria and Impact Assessment Methodology
1.6.7

1.6.8

1.6.9

Table 1.11

In a worst case scenario, the baseline characterisation set out above enables the
identification of the nature of likely significant effects. The assessment considers the
potential risk to environmental receptors and the pathways by which the receptors may
be affected.

Definition of terms relating to the sensitivity of geology and ground
conditions.

Sensitivity

Definition

Negligible

Receptor is of negligible value with no contribution to local, regional or
national economy. Receptor is not vulnerable to impacts that may
arise from the project and/or has high recoverability.

Low

Receptor is of low value with little contribution to local, regional or
national economy. Receptor is not generally vulnerable to impacts that
may arise from the project and/or has high recoverability.

Medium

This includes consideration of the probability of harm occurring, taking into account
potential sources of contamination and receptors that may be affected by such
contamination.

Receptor is of minor value with small levels of contribution to local,
regional or nation economy. Receptor is somewhat vulnerable to
impacts that may arise from the project and has moderate to high
levels of recoverability.

High

The significance of predicted impacts likely to occur during construction, operation and
decommissioning of Project Two has been determined by consideration of the
sensitivity of the key attributes of the geology and hydrogeology that may be affected
and the magnitude of the predicted impact.

Receptor is of moderate value with reasonable contribution to local,
regional or national economy. Receptor is generally vulnerable to
impacts that may arise from the project and recoverability is slow
and/or costly.

Very high

Receptor is high value or critical importance to local, regional or
national economy. Receptor is highly vulnerable to impacts that may
arise from the project and recoverability is long term or not possible.



Source: potential contaminant sources;



Pathway: the mechanism by which the source may affect a receptor; and



Receptor: identified features that may be affected, based on the sensitivity of the
site.

Determining the sensitivity of the receptor
1.6.10 The sensitivity or value of a receptor or attribute is largely determined by its quality,
rarity and scale.
1.6.11 The determination of value or sensitivity takes into account the scale at which the
attribute is important. This can be defined as being at a local level (e.g., on the Project
Two site or immediately adjacent); district level (beyond the Project Two boundary but
within the district); county level (e.g., Lincolnshire); regional level (e.g. Yorkshire and
the Humber); national (e.g., England) or international level (e.g., United Kingdom).
1.6.12 The factors set out in Table 1.11 below have been taken into account in the
consideration of sensitivity for this project. This table takes into account guidance
provided in Tables 2.1 and A4.3 of the Design Manual for Roads and Bridges (DMRB)
(Highways Agency et al., 2009).

Magnitude of impacts
1.6.13 The magnitude of any predicted impact is dependent on its size, duration, timing (e.g.,
seasonality) and frequency (permanent, seasonal etc.). A qualitative appraisal of the
likely magnitude of the predicted impact is provided within this assessment, taking into
account the measures proposed to be adopted as part of Project Two to control such
impacts. The magnitude of the predicted impact has been described using the criteria
outlined in Table 1.12 below. This table takes into account guidance provided in
Tables 2.1 and A4.4 of DMRB (Highways Agency et al., 2009) and the author‘s
professional judgement.
Table 1.12

Definition of terms relating to the magnitude of an impact upon geology and
ground conditions

Magnitude
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Definition

No change

No change from baseline conditions.

Negligible

Very slight change from baseline conditions. Physical extent of impact
is negligible and of short term duration (i.e., less than 2 years).

Low

Minor shift away from baseline conditions, leading to a reduction in
level of activity that may be undertaken. Impact is of limited temporal
or physical extent and of short term duration (i.e., less than 2 years).

Magnitude
Medium

High

Assessment of Significance

Definition
Loss or alteration to significant portions of key components of current
activity. Impact is of moderate temporal or physical extent and of
medium term duration (i.e., less than 20 years).
Total loss of ability to carry on activities. Impact is of extended
temporal or physical extent and of long term duration (i.e.,
approximately 50 years duration).

Designed-in mitigation measures adopted as part of the project
1.6.16 As part of the project design process a number of designed-in mitigation measures
have been proposed to reduce the potential for impacts on geology and ground
conditions (Table 1.14). These measures are considered standard industry practice for
this type of development. For further details, please refer to Volume 1, Chapter 5:
Environmental Impact Assessment Methodology.

Significance of effects
1.6.14 The significance of predicted effects has been determined to take into account the
sensitivity of the receptor and the magnitude of each impact. Table 1.13 below is used
to inform the evaluation of the significance of effects. This table is based on guidance
provided for linear schemes within the DMRB (Highways Agency et al., 2008). Such
guidance is applicable to the cable route corridor which is a linear project.

Table 1.14

Designed-in mitigation measures adopted as part of the project with respect
to geology and ground conditions.

Measure adopted as part of the project

Justification

Construction Phase
General Good Environmental Practice

Table 1.13

Sensitivity
of receptor

Matrix used for assessment of significance showing the combinations of
receptor sensitivity and the magnitude of effect.
Magnitude of Impact
No Change

Negligible

Low

Medium

High

Negligible

Negligible

Negligible

Negligible or
minor

Negligible or
minor

Minor

Low

Negligible

Negligible
or minor

Negligible or
minor

Minor

Minor or
moderate

Medium

Negligible

Negligible
or minor

Minor

Moderate

Moderate or
major

High

Negligible

Minor

Minor or
moderate

Moderate or
major

Major or
substantial

Very high

Negligible

Minor

Moderate or
major

Major or
substantial

Substantial

1.6.15 For the purposes of this assessment any effect that is moderate, major or substantial
is considered to be significant in EIA terms.

Implement measures to protect groundwater
during construction, including good
environmental practices based on legal
responsibilities and guidance on good
environmental management in:
PPG1 (EA, 2013) and also more specific
guidance in:
CIRIA C650 (2005) Control of Water Pollution
from Construction Sites – Guidance for
Consultants and Contractors;
CIRIA C648 (2006) Control of Water Pollution
from Linear Construction Projects ; and
PPG21.

To help avoid pollution incidents occurring.

A written scheme dealing with contamination
of any land and groundwater will be
submitted and approved by the Local
Planning Authority before any part of the
development commences.

To help to deal with potentially contaminated
land or groundwater.

Minimise where practicable production of silt
and contaminated water by minimising for
example:
 Disturbance of river bed and bank;
 Dewatering and pumping of
excavations and subsequent disposal
of water;
 Runoff from exposed ground and
stockpiles;
 Plant and wheel washing;

To reduce the potential for construction and
maintenance activities in or near water to
cause serious pollution or impact on the bed
and banks of a watercourse and on the
quality and quantity of the water.
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Measure adopted as part of the project

Justification

 Site roads and river crossings;
 Fuel spillages; and
 Waste storage and disposal.
Mitigation in accordance with PPG5 guidance
on works and maintenance in or near water
(EA, 2014) and CIRIA C650 and as set out in
the Outline Code of Construction Practice
(CoCP) (SMart Wind, 2014).

Measure adopted as part of the project

Justification

units during construction works and sealing
off once the casing is removed. Based on
guidance in: ‗Piling and Penetrative Ground
Improvement Methods on land Affected by
Contamination: Guidance on Pollution
Prevention‘ (EA, 2001).

Cable trenching across the two Source
Protection Zone 1 areas requires measures
to ensure that the principal aquifer is
unaffected either directly or indirectly. The
depth of clay would be confirmed to ensure
works do not directly impact on the Chalk
aquifer. DC cabling to be thermally insulated.

To prevent chemical or thermal pollution of a
public water supply and address Anglian
Water‘s concerns (see Table 1.3).

Cable trenching across areas with secondary
A or B perched aquifers to implement
measures to ensure the groundwater quality
is not adversely affected and that
groundwater does not use the trenches as a
conduit to convey groundwater elsewhere.
DC cabling to be thermally insulated.

To prevent chemical or thermal pollution of
secondary aquifers and address EA
concerns.

Trenchless construction methods for cable
installations require measures to ensure that
the sea defences are not affected at the cable
crossing point. The EA have requested a 10
m minimum depth between the underground
cable conduits and ground level at the
seaward toe of the defences.

To prevent the work affecting the sea
defences and address EA concerns.

Trenchless conduits for onshore watercourse
cable crossing points to be a minimum 2 m
below the hard bed of the watercourse and at
a maximum depth of 15 mBGL subject to site
investigation confirming a suitable standoff
above the Chalk principal aquifer. A minimum
standoff of 2 m above the Chalk aquifer is
suggested.
A hydrogeological risk assessment meeting
the requirements of Groundwater Protection
Principles and Practice (GP3) (EA, 2012), will
be undertaken at each trenchless conduit
crossing location.

To address EA and Drainage Board
concerns.

Deep trenchless excavations and deep
excavations for pile foundations to be
mitigated by casing off perched groundwater

To prevent contamination of groundwater
and mixing of different groundwater units.

Intrusive investigations to be undertaken to
establish the standoff of trenching for the
cable route from the western boundary of
Eastfield Road landfill, and determine in detail
the extent of the landfill waste containment

To minimise the risk of compromising the
integrity of the landfill containment and
consequent leachate and
ground/groundwater contamination issues.

Any residual gas from Eastfield Road landfill
migrating into the trench should be allowed to
passively vent and no accumulations of gas
in confined spaces will be permitted. If gas
levels are sufficient to cause a health and
safety concern then passive venting between
the landfill and the cable trenches should be
considered.
Landfill gas monitoring plan to be
implemented during construction west of
Eastfield Road landfill.

To minimise the risk to human health.

Storage and Handling of Materials and Products
Implement measures to prevent and control
spillage of oil, chemicals and other potentially
harmful liquids. Ensure appropriate storage
and handling of materials and products to
include for example:
 Avoidance of oil storages within 50 m
of a spring, well or borehole;
 Within 10 m of a watercourse
 Where oil could run over hard ground
into a watercourse;
 Secondary containment system that
can hold at least 110% of the oil
volume stored; and
 Avoidance of storage of oil in areas at
risk of flooding.
in accordance with The Control of Pollution
(Oil Storage) (England) Regulations 2001 and
PPG6 Working at construction and demolition
Sites (EA, 2014).
Refuelling of machinery would be undertaken
within designated areas where spillages can
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To minimise ground contamination and
contaminated runoff to surface water or
groundwater.

Measure adopted as part of the project

Justification

be easily contained in accordance with PPG7
(EA, 2011). Machinery would be routinely
checked to ensure it is in good working
condition; and any tanks and associated pipe
work containing oils and fuels would be
double skinned and be provided with
intermediate leak detection equipment. These
measures are set out in the Outline CoCP
(SMart Wind, 2014).

Impacts of construction may affect designated geological sites.
Magnitude of impact
1.6.19 The only impacts of construction that would affect a designated site are direct impacts.
Since there is no designated geological site within 500 m there are no direct impacts
and therefore the magnitude is considered to be no change.

Waste Management
Used oils will be disposed of properly in
accordance with Environmental Permitting
Regulations 2010 and as set out in the
Outline CoCP (SMart Wind, 2014).

To reduce the risk of soil, surface water and
groundwater pollution.

Operational Phase
Operational practices to incorporate
measures to prevent pollution of ground,
geology and groundwater, to include
emergency spill response procedures, clean
up and remediation of contaminated soils.
Based on guidance in e.g. Environment
Agency Planning Policy Guidance Note 22
(PPG1):‘Understanding Your Environmental
Responsibilities – Good Environmental
Practices‘ EA, 2013).

Sensitivity of receptor
1.6.20 There is no plausible receptor as the closest designated site is the locally designated
Humberston Blow Wells, which is located approximately 1.8 km north of the cable
route corridor at its nearest point.
Significance of effect

To reduce the risk of soil, surface water and
groundwater pollution.

1.6.21 The overall significance of the effect on designated geological sites is deemed to be
negligible.
1.6.22 The effect will, therefore, be of negligible significance, which is not significant in EIA
terms.

Impacts of construction may affect the historic Eastfield Road Landfill or connect the
landfill with the principal aquifer.

Minimise problems arising from dewatering of
underground ducts and chambers in
accordance with PPG1.

Magnitude of impact
1.6.23 The impacts of construction that would affect the landfill site are indirect.

Decommissioning Phase
Decommissioning practices to incorporate
measures to prevent pollution of geology and
ground conditions, to include emergency spill
response procedures, and clean up and
remediation of contaminated soils.

1.6.18 A description of the significance of effects upon geology and ground conditions
receptors caused by each identified impact is given below.

To reduce the risk of soil, surface water and
groundwater pollution to protect geology and
groundwater based on guidance that will be
appropriate at the time of decommissioning.

Construction phase
1.6.17 The effects of the construction of Project Two have been assessed on geology and
ground conditions in the onshore study area. The environmental impacts arising from
the construction of Project Two are listed in Table 1.10 along with the Design
Envelope parameters against which each construction phase impact has been
assessed.

1.6.24 The impacts would arise from trenching of the cable corridor through the adjacent
superficial glacial tills along the western boundary of the landfill. Where the trenching
intersects more permeable materials (such as peat deposits) a drainage pathway may
be created for leachate from the landfill off site into the subsurface in the vicinity of the
trenching works. The trenching could then convey leachate deeper into the subsurface
if there is hydraulic continuity between the trench and the deep trenchless conduit
beneath the railway.
1.6.25 Provided effective sealing off of any leachate ingress is achieved and the cables are
effectively sealed following installation the impacts are likely to be short term and the
magnitude is considered to be negligible.
1.6.26 Residual landfill gas is a potential issue as the Eastfield Road landfill is understood to
have accepted biodegradable wastes during its operation. There are the remnants of a
landfill gas collection system on the landfill which are not in use.
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1.6.27 Potential pathways may be created from the trenching works for landfill gas from the
landfill into the subsurface in the vicinity of the trenching works. The trenching could
then enable landfill gas to de-gas from any leachate into the trenching. Effective
sealing off of any permeable strata encountered together with passive venting will
ensure any effects are short term, and the magnitude is considered to be negligible.
Sensitivity of receptor
1.6.28 The Chalk principal aquifer receptor is of very high sensitivity. Human receptors (site
workers) working in the vicinity of the trenches are very high sensitivity.
Significance of effect
1.6.29 The overall significance of the effect on the principal aquifer is deemed to be minor.
The effect will, therefore, be of minor significance, which is not significant in EIA terms.
1.6.30 The overall significance of the effect on human receptors is deemed to be minor.

Impacts of open cut trench construction may affect the groundwater quality of the
principal aquifer including at Source Protection Zones (SPZ). The WFD status of the
groundwater might also be affected.
Magnitude of impact
1.6.36 Direct impacts may occur from vertical hydraulic connections between shallow
perched groundwater and principal aquifer groundwater during piling, or during open
cut trench construction
1.6.37 The impacts are predicted to be of local spatial extent, of short term duration, of
intermittent occurrence and high reversibility. It is predicted that the impact will affect
the receptor indirectly. The magnitude is therefore, considered to be low.
1.6.38 The impacts on public water supply from a maximum 2 m deep cable trench across
the two SPZ1 footprints which are underlain by circa 20 m of glacial till clays is
considered to be low.
Sensitivity of receptor

Impacts of construction may cause disturbance or contamination of secondary aquifers.
The WFD status of the groundwater might also be affected.
Magnitude of impact
1.6.31 Direct impacts may occur to the superficial deposits crossed by the project due to the
intrusive nature of trenching and piling, and dependent on the depth of the aquifer unit
in relation to the proposed depth of excavation.
1.6.32 At the secondary aquifer crossing locations shown on Figure 1.2 the impact is
predicted to be of local spatial extent within each aquifer unit, of short term duration, of
intermittent occurrence and high reversibility. It is predicted that the impact will affect
the receptor directly. The magnitude is therefore, considered to be low.
Sensitivity of receptor
1.6.33 The secondary aquifers, which form part of the superficial deposits are deemed to be
of medium vulnerability, but of moderate to high recoverability and medium value. The
sensitivity of the receptor is therefore, considered to be medium.

1.6.39 The principal aquifer, which underlies the superficial deposits beneath the whole of the
site, is deemed to be of high vulnerability beneath low permeability glacial till clays,
and of very high vulnerability beneath more permeable marine and estuarine alluvium;
and of slow/ costly recoverability and high value. The sensitivity of the receptor is
therefore, considered to be high. In SPZ1, the aquifer sensitivity can be considered to
be very high.
Significance of effect
1.6.40 The overall significance of the effect on disturbance or contamination of the principal
groundwater aquifer based on the situation which includes the integration of measures
adopted in Table 1.14 to include a minimum standoff of low permeability undisturbed
glacial till to protect the aquifer (determined by site investigation, assessed by
hydrogeological risk assessment to the satisfaction of the Environment Agency) is
deemed to be minor.
1.6.41 The effect will, therefore, be of minor adverse significance which is not significant in
EIA terms.

Significance of effect
1.6.34 The overall significance of the effect on disturbance or contamination of secondary
groundwater aquifers based on the situation which includes the integration of
measures adopted in Table 1.14 is deemed to be minor.
1.6.35 The effect will, therefore, be of minor adverse significance which is not significant in
EIA terms.
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Impacts of trenchless conduit construction and piling may affect the groundwater
quality of the principal aquifer, including conduit construction within an SPZ1. The WFD
status of the groundwater might also be affected.

1.6.49 The impact is predicted to be of local spatial extent, of short term duration, of
intermittent occurrence and high reversibility. It is predicted that the impact will affect
the receptor directly. The magnitude is therefore, considered to be low.

Magnitude of impact
1.6.42 Direct impacts to the principal aquifer may occur from deep ground workings related to
horizontal drilling operations for cable installation beneath surface infrastructure. In
particular, there is a need to install cabling beneath Team Gate Drain (see Volume 4
Annex 4.3.4 Onshore Crossing Schedule) using trenchless conduit installation within
the Barnoldby Pumping Station SPZ1. Following the carrying out of a hydrogeological
risk assessment and agreement with the EA, the trenchless conduit will be between 2
m and 15 m below the hard bed of the watercourse. In addition, there is a need for
piling to provide foundations for the onshore HVDC converter/HVAC substation.
1.6.43 The impacts are predicted to be of local spatial extent, of short term duration, of
intermittent occurrence and high reversibility. It is predicted that the impact will affect
the receptor directly. The magnitude is therefore, considered to be low.

Sensitivity of receptor
1.6.50 Surface water courses in hydraulic connection with secondary aquifer units which form
part of the superficial deposits beneath the whole of the site are deemed to be of
moderate vulnerability, but of moderate to high recoverability and medium value. The
sensitivity of the receptor is therefore, considered to be medium.
Significance of effect
1.6.51 The overall significance of the effect of indirect disturbance or contamination of
surface watercourses based on the situation which includes the integration of
measures adopted in Table 1.14 is considered to be minor.
1.6.52 The effect will, therefore, be of minor adverse significance which is not significant in
EIA terms.

1.6.44 The impacts on public water supply from 2 m deep cable trenching across the two
SPZ1 footprints underlain by circa 20 m of glacial till clays is considered to be low.
Sensitivity of receptor
1.6.45 The principal aquifer, which underlies the superficial deposits beneath the whole of the
site, is deemed to be of high vulnerability beneath low permeability glacial till clays,
and of very high vulnerability beneath more permeable marine and estuarine alluvium;
and of slow/ costly recoverability and high value. The sensitivity of the receptor is
therefore, considered to be high. In SPZ1, the aquifer sensitivity can be considered to
be very high.
Significance of effect
1.6.46 The overall significance of the effect of disturbance or contamination of the principal
groundwater aquifer based on the situation which includes the integration of measures
adopted in Table 1.14 is deemed to be minor.

Future monitoring construction phase)
1.6.53 As the effects of construction are at worst minor adverse it is not proposed to
undertake any future monitoring.
Operation and Maintenance Phase
1.6.54 The effects of the operation and maintenance of Project Two have been assessed on
geology and ground conditions within the onshore study area. The potential
environmental impacts arising from the operation and maintenance of Project Two are
listed in Table 1.10 along with the Design Envelope parameters against which each
potential operation and maintenance phase impact has been assessed.
1.6.55 A description of the significance of impacts upon geology and ground conditions
receptors caused by each identified impact is given below.

1.6.47 The effect will, therefore, be of minor adverse significance which is not significant in
EIA terms.
Impacts of construction may affect the quantity and quality of surface waters fed by
groundwater. The groundwater WFD status might also be affected.
Magnitude of impact
1.6.48 Indirect impacts may occur from hydraulic connections between shallow perched
groundwater affected by trenching or piling construction.
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Impacts of operation and maintenance may affect the water quality of secondary
aquifers and any associated surface waters together with the principal aquifer. The WFD
status might also be affected.
Magnitude of impact
1.6.56 Indirect impacts may occur to the secondary aquifers and associated surface
watercourses from spilled materials (e.g. oils and chemicals used during routine
maintenance). However, with the proposed mitigation measures including spill kits and
good working practices in place, the impact is predicted to be of local spatial extent
within each aquifer unit, of short term duration, of intermittent occurrence and high
reversibility. It is predicted that the impact will affect the receptor indirectly. The
magnitude is therefore considered to be low.
Sensitivity of receptors
1.6.57 The secondary groundwater aquifers which form part of the superficial deposits are
deemed to be of medium vulnerability, but of moderate to high recoverability and
medium value. The sensitivity of the receptor is therefore considered to be medium.
1.6.58 Surface water courses in hydraulic connection with affected secondary aquifer units
are deemed to be of medium vulnerability, but of high recoverability and medium
value. The sensitivity of the receptor is therefore considered to be medium.
1.6.59 The principal aquifer, which underlies the superficial deposits beneath the whole of the
site is deemed to be of high to very high vulnerability, and of slow/ costly recoverability
and high value. The sensitivity of the receptor is therefore, considered to be high.
1.6.60 The onshore HVDC converter/HVAC substation will be designed to be unmanned
during operation. Maintenance visits will be either weekly (for the HVDC station option)
or monthly (for the HVAC station option). These visits are likely to be made by light
vehicles only and would use the existing road network and the permanent HVDC
converter/HVAC substation access constructed as part of the project. It is not
anticipated, but it might be necessary for a larger component part of the onshore
HVDC converter/HVAC substation to be replaced and access may be required for
larger vehicles and HGVs, which would also use the existing road network and HVDC
converter/HVAC substation access as constructed as part of Project Two. It is
considered that the effects on geology and ground conditions of the maintenance and
repairs at the onshore HVDC converter/HVAC substation will not be significant.

1.6.62 Regular inspections of the onshore cable, approximately every two to five years, will
be undertaken via the link boxes. Should repairs to the cable become necessary, the
cable would be accessed at the relevant jointing pits and pulled between them. Access
to the link boxes, jointing pits and transition joint bays will be via existing roads, tracks
and field gates, with the permission of the landowner. These visits would be made by
light vehicles only. In the unlikely event that a larger vehicle is required to access the
jointing pits or transition bays, and existing roads and tracks do not allow suitable
access, a temporary metal track (or similar) would be constructed to gain access. Any
possible impacts will be kept to a minimum. It is considered that the effects on geology
and ground conditions of the maintenance and repairs at the landfall and along the
cable route will not be significant.
Significance of effect
1.6.63 The effects will, therefore, be of minor adverse significance, which is not significant in
EIA terms.

Impacts of operation may affect groundwater quality from thermal effects from
underground power cables. The WFD status of the groundwater might also be affected.
1.6.64 Soil thermal resistivity is important in dissipating the heat generated by electricity flow
through the transmission cable (conductor). A resistance to heat flow between the
cable and the ambient environment causes the cable temperature to rise. Catastrophic
failure can occur when cable temperatures rise to beyond their operating limits. In the
case of underground cables the soil is in the heat flow path between the cable and the
ambient environment and therefore forms part of the thermal resistance. Hence soil
thermal properties are an important part of the overall design, and may account for
over 50% of the total thermal resistance (Campbell and Bristow, 2009).
1.6.65 Clearly whilst it is important to keep the cables within safe operating temperatures
there is an effect on the surrounding ambient environment caused by the heat transfer.
Assuming no forced cooling, underground cable systems have to dissipate the heat
associated with losses via the surrounding soil. A cross-linked polyethylene (XLPE)
cable system operated at nominal capacity and with a conductor temperature close to
90°C dissipates about 50 W.m-1 to 100 W.m-1 (Watts per linear metre).

1.6.61 Inspections of the cable in the intertidal area will be undertaken twice a year. Vehicles
will access the intertidal area via the track along the sea defence. A temporary metal
road (or similar) may be constructed to gain access to the intertidal area.
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1.6.66 Even assuming stationary full load conditions, the impact on soil temperature has
been found to be strictly local and very limited, with temperature rises at the surface
directly above a cable not exceeding 1 to 2 degrees Kelvin (K) Campbell and Bristow,
(2009). Makhkamova (2011) investigated the effects of dynamic changes in the
surrounding environmental conditions of conductors using Computational Fluid
Dynamic Methods. The computer models specifically considered the effects of
changes in soil moisture, seasonal (winter/summer) temperatures and wind speed on
buried underground cables in various arrangements using a 1600 mm x 1600 mm
computational domain for single cables and 2500 mm x 2500 mm domain for grouped
cables – three single cables buried in flat formation and three cables buried in trefoil
formation. The soil temperature increase in response to heat loss by electrical flow
through the conductor temperature decreased rapidly with increasing distance from
the cables and the heating effect was undetectable beyond 1200 mm either side of the
cables in both the horizontal and vertical planes.
1.6.67 Nevertheless, in a region of about 0.5 m around a highly loaded cable, soil can dry out
due to the generated heat which results in a reduced heat transfer capability and is
therefore undesired. For that reason cables are often backfilled with a thermally
stabilised layer consisting of concrete or sand blends that guarantee a specific heat
resistance of less than 1.0 W.m-1.
1.6.68 The thermal effects of properly installed cables in a thermally stabilised layer will be
undetectable more than 1200 mm from the cables in both horizontal and vertical
planes. Installation using trenchless technology within 2 m of the chalk would have at
worst a minor effect on local superficial deposit temperatures and would probably be
undetectable at rock head.
Magnitude of impact
1.6.69 As a result of the review of the thermal effects of underground cables above, the
thermal impact is predicted to be of local spatial extent within the immediate vicinity of
each cable within the ground and any aquifer unit, but of long term duration, of
continual occurrence and high reversibility. It is predicted that the impact will affect the
receptors indirectly. The magnitude is therefore, considered to be low. The
downstream impact on any groundwater dependent watercourses is considered to be
low.
1.6.70 The thermal heating effects of HVAC cabling on the principal aquifer groundwater
within the Barnoldsby Pumping Station SPZ1 are indirect given the 2 m maximum
depth below ground level and the probable depth to the chalk principal aquifer of
around 20 m. However the trenchless operation beneath Team Gate Drain lies within
the SPZ1, which may require installation of cables in the glacial till at up to 15 m below
ground level. The impacts will be of local spatial extent limited to within 0.5-1.2 m of
the cable (see Section 1.6.61) of long term duration, of on-going occurrence but
recoverable with a proposed 2 m standoff above the chalk aquifer. The magnitude is
considered to be low.

Sensitivity of receptors
1.6.71 The secondary groundwater aquifers which form part of the superficial deposits are
deemed to be of medium vulnerability, but of moderate to high recoverability and
medium value. The sensitivity of the receptor is therefore, considered to be medium.
1.6.72 Surface watercourses in hydraulic connection with affected secondary aquifer units
are deemed to be of medium vulnerability, but of high recoverability and medium
value. The sensitivity of the receptor is therefore, considered to be medium.
1.6.73 The principal aquifer which underlies the superficial deposits beneath the whole of the
site is deemed to be of high to very high vulnerability and of slow/costly recoverability
and high value. The sensitivity of the receptor is therefore, considered to be high.
Significance of effect
1.6.74 The significance of the effect of thermal pollution on secondary groundwater aquifers
and groundwater dependent surface watercourses based on the situation which
includes the integration of measures adopted in Table 1.14 is considered to be
negligible to minor.
1.6.75 The effect will, therefore, be of minor adverse significance which is not significant in
EIA terms.
1.6.76 The overall significance of the effect of thermal pollution on the principal groundwater
aquifer based on the situation which includes the integration of measures adopted in
Table 1.14 is deemed to be minor.
1.6.77 The effect will, therefore, be of minor adverse significance which is not significant in
EIA terms.
Future monitoring (operation and maintenance phase)
1.6.78 As the effects of operation and maintenance are at worst minor adverse it is not
proposed to undertake any future monitoring.
Decommissioning Phase
1.6.79 The effects of the decommissioning of Project Two have been assessed on geology
and ground conditions within the onshore study area. The potential environmental
impacts arising from the decommissioning of Project Two are listed in Table 1.10
along with the Design Envelope parameters against which each potential
decommissioning phase impact has been assessed.
1.6.80 A description of the significance of impacts on geology and ground conditions
receptors caused by each identified impact is given below.
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Impacts of decommissioning may cause disturbance or contamination of secondary
aquifers and may affect their WFD status.

should be identified through consultation with the local planning authorities and other
relevant authorities on the basis of those that are:

Magnitude of impact
1.6.81 Direct impacts may occur to the superficial deposits crossed by the project due to the
intrusive nature of works required to remove cabling and associated infrastructure.
1.6.82 The impact is predicted to be of local spatial extent within each aquifer unit, of short
term duration, of intermittent occurrence and high reversibility. It is predicted that the
impact will affect the receptor directly. The magnitude is therefore considered to be
low.
Sensitivity of receptor
1.6.83 The secondary groundwater aquifers which form part of the superficial deposits
underlying the proposed onshore HVDC converter/HVAC substation are deemed to be
of low vulnerability, but of high recoverability and low value. The sensitivity of the
receptor is therefore, considered to be low.
Significance of effect



Under construction;



Permitted application(s), but not yet implemented;



Submitted application(s) not yet determined;



Projects on the Planning Inspectorate’s Programme of Projects;



Identified in the relevant Development Plan (and emerging Development Plans with appropriate weight being given as they move closer to adoption) recognising
that much information on any relevant proposals will be limited; and



Identified in other plans and programmes (as appropriate) which set the
framework for future development consents/approvals, where such development
is reasonably likely to come forward.

In preparing such information, it should not be forgotten that the purpose of an EIA is
to inform the examination, and decision making process. The EIA should be clear and
practical.” (PINS Advice Note Nine: Rochdale Envelope, page 8).
1.7.2

1.6.84 The overall significance of the effect on disturbance or contamination of secondary
groundwater aquifers based on the situation which includes the integration of
measures adopted in Table 1.14 is considered to be negligible.

The schemes listed in Table 1.15 have been considered in the cumulative assessment
for geology and ground conditions. The schemes are identified on Figure 5.3 and
Figure 5.4 in Volume 1, Chapter 5 EIA Methodology.

1.7.3

1.6.85 The effect will, therefore, be of negligible significance which is not significant in EIA
terms.

Any potential cumulative impacts are identified in the table and an assessment of
these impacts is given below the table.

1.7.4

Cumulative impacts with Hornsea Project One are set out in Table 1.16.

Future monitoring (decommissioning phase)
1.6.86 As the effects of decommissioning are at worst negligible it is not proposed to
undertake any future monitoring.

1.7

Cumulative Impact Assessment
Key Parameters for Assessment

1.7.1

The cumulative assessment for onshore topics follows the advice given in Version 2 of
the Planning Inspectorate‘s Advice Note Nine: Rochdale Envelope (PINS, 2012) for
Nationally Significant Infrastructure Projects (NSIPs) of which Hornsea Offshore Wind
Farm is one. The advice is as follows:
“The potential cumulative impacts with other major developments will also need to be
carefully identified such that the likely significant impacts can be shown to have been
identified and assessed against the baseline position (which would include built and
operational development). In assessing cumulative impacts, other major development
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Table 1.15

Cumulative Schemes within 1 km of Project Two.

Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

Current status
(Updated December 2014)

Timescale for
development

Description of potential
cumulative impact

Phillips66
Replacement Pipeline.

36

Replacement of
approximately 4.5km
(the seaward section) of
the crude oil pipeline
from offshore buoy to
Tetney Tank Farm. The
landfall for the pipeline is
at Northcoates Point to
the North of Horseshoe
Point.

Although the site area is
largely outside of the
1km buffer it does fall
within it adjacent to the
Tetney to Saltfleet Tidal
Flood Defence Scheme.
Pipeline landfall close to
Northcoates Point, East
Lindsey District Council.

The Environmental Statement
and Marine Licence
application were submitted on
3 March 2014 and the
application was approved on
27 June 2014

Pipeline construction
programme was
expected to take
place during the
period of July 2014
and September
2015, however
construction is likely
to be delayed until
early March 2015.

No onshore geological or
ground conditions impacts on
the principal aquifer) and
hence no cumulative impact
with this project.
Secondary aquifers may be
affected by the development
but given the likely limited
secondary aquifer extents it is
unlikely that a secondary
aquifer would be affected by
both projects. Hence there is
no cumulative impact with this
project.
It is expected that any
foundation design would meet
any regulatory requirements in
regard to protection of surface
waters and groundwater.

Eight wind turbines at
Land at Bishopthorpe
Farm.

41

Erection of eight wind
turbines (each with a
maximum height from
the ground to the blade
tip of between 105 m to
115 m.)

The site boundary is 162
m from the cable route
corridor and the closest
turbine is 1.6 km from
the cable route corridor.
Tetney, East Lindsey
District Council.

The application was refused
at committee by the Council
on the 5 February 2014.
An appeal has subsequently
been submitted by the
applicant to PINs. The
application went to Public
Inquiry in August 2014 and
has not been determined as
of 11 December 2014.

Date of
commencement of
construction
unknown.

The wind turbines may require
deep foundations that may
impact on the principal aquifer.
However Project Two is
unlikely to impact on the
principal aquifer and therefore
there is no cumulative impact.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation design would meet
any regulatory requirements in
regard to protection of surface
waters and groundwater.

1-36

Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

Current status
(Updated December 2014)

Timescale for
development

Description of potential
cumulative impact

Industrial development
at Peacefield Business
Park.

38

Erection of seven.
industrial units to use
under Class B1:
Business and Class B8:
Storage and Distribution
of the Town and Country
Planning (Use Classes)
Order Act 1987 as
amended, in accordance
with amended plans
received by the Local
Planning Authority on 2
April 2013.

700 m from the cable
route corridor.
Holton le Clay, East
Lindsey District Council.

Application was approved
under delegated powers on
the 12 July 2013.

Planning permission
must be
implemented by 12
July 2018. Date of
commencement of
construction
unknown.

Foundations and drainage will
be required. However these
are unlikely to approach the
principal aquifer at depth.
Project Two is unlikely to
impact on the principal aquifer
and therefore no cumulative
impact with this project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater.

Land Adjacent
Westlands, Station
Road, Tetney,
Grimsby, North East
Lincolnshire

68

Outline application for
the erection of 35.
dwellings.

790m from the cable
route corridor
Tetney, East Lindsey
District Council

Application was submitted on
the 5 March 2014 and
amended on 21 and 30 June
2014. Application had not
been determined as of 11
December 2014.

Date of
commencement of
construction
unknown.

Foundations and drainage will
be required. However these
are unlikely to approach the
principal aquifer at depth.
Project Two is unlikely to
impact on the principal aquifer
and therefore there is no
cumulative impact with this
project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
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Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

Current status
(Updated December 2014)

Timescale for
development

Description of potential
cumulative impact
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater.

Waltham Road
(Mushroom Farm
Strands) Brigsley

61

Demolition of existing
detached bungalow,
proposed residential
development of six units
within new build barn
and one detached
residence.

180 m from the cable
route corridor.
Brigsley, North East
Lincolnshire Council.

Application approved under
delegated powers on 4 July
2013.

Planning permission
must be
implemented by 4
July 2018. Date of
commencement of
construction
unknown.

Foundations and drainage will
be required. However these
are unlikely to approach the
principal aquifer at depth.
Project Two is unlikely to
impact on the principal aquifer
and therefore no cumulative
impact with this project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater.

Residential
Development at
Sandon House.

3

Demolition of Sandon
House and erection of
eight dwellings with
associated access,
landscaping and new
footway along the
frontage of Barnoldby
Road, up to number
123.

151 m from the cable
route corridor.
Waltham, North East
Lincolnshire Council.

Planning permission granted.

Planning permission
must be
implemented by 13
February 2016. Date
of commencement
of construction
unknown..

Building foundations and
drainage will be required.
However these are unlikely to
approach the principal aquifer
at depth. Project Two is
unlikely to impact on the
principal aquifer and therefore,
there is no cumulative impact
with this project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
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Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

Current status
(Updated December 2014)

Timescale for
development

Description of potential
cumulative impact
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project
It is expected that any
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater.

Aylesby Road land
west of Pyewipe Farm

56

Erect wind turbine with
hub height of 50 m,
blade tip height of 77 m
and generation capacity
of 900 kW.

78 m from the cable
route corridor.
Wold, North East
Lincolnshire Council.

Application approved 19 May
2014.

Date of
commencement of
construction
unknown..

The wind turbine may require
deep foundations that may
impact on the principal aquifer.
However Project Two is
unlikely to impact on the
principal aquifer and therefore
no cumulative impact.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation design would meet
regulatory requirements in
regard to protection of surface
waters and groundwater.

A18/A180 Link Road
(Immingham By-Pass).

40

Link from A1173/A180
junction to B1210.

At its closest to Project
Two this linear project is
700 m from the cable
route corridor.
South of Immingham,
North East Lincolnshire
Council.

Planning permission granted.
Scheme gained departmental
approval in the 2011 Autumn
Statement.

Contractors have
been appointed.
Date of
commencement of
construction
unknown.

The road foundations and
road drainage are unlikely to
impact on the principal aquifer.
However Project Two is
unlikely to impact on the
principal aquifer and therefore,
there is no cumulative impact.
Secondary aquifers may be
affected by the development.
It is possible given that the two
routes cross that a secondary

1-39

Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

Current status
(Updated December 2014)

Timescale for
development

Description of potential
cumulative impact
aquifer could be affected by
both projects. Hence there is a
potential cumulative impact
with this project. With
mitigation there will be no
significant cumulative effect.
It is expected that any road
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater.

Wind turbine at
Immingham Grange,
Immingham.

30

Wind turbine (37 m hub,
55 m blade tip).

Proposed turbine
location is 64 m from the
cable route corridor. Site
boundary crosses the
cable route corridor.
Immingham, North East
Lincolnshire Council.

EIA Screening: EIA not
required. No planning
application had been
submitted as of 1 December
2014.

Date of
commencement of
construction
unknown.

The wind turbine may require
deep foundations that may
impact on the principal aquifer.
However Project Two is
unlikely to impact on the
principal aquifer and therefore
no cumulative impact.
Secondary aquifers may be
affected by the development.
It is possible given that the two
routes cross that a secondary
aquifer could be affected by
both projects, Hence there is a
potential cumulative impact
with this project. With
mitigation there will be no
significant cumulative effect.
It is expected that any
foundation design would meet
regulatory requirements in
regard to protection of surface
waters and groundwater.

A160/A180 Highway
Improvements.

2

Immingham Port access
improvements.

Crosses the cable route
corridor and 2.9 km from
the HVDC
converter/HVAC
substation.
A160, North East
Lincolnshire Council.

Application was submitted to
PINs on the 8 January 2014
and was accepted on the 27
January 2014.
A signed Statement of
Common Ground between
the Highway Authority and
SMart Wind (for Project One

The construction
period is expected to
be approximately 16
months, and the
intention is for
construction to start
in late spring / early
summer 2015,

The road foundations and
drainage are unlikely to impact
on the principal aquifer.
However Project Two is
unlikely to impact on the
principal aquifer and therefore
no cumulative impact.
Secondary aquifers may be
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Scheme

Residential
development at 17
Greengate Lane.

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

10

Description

Outline planning
permission to erect eight
dwellings including
associated access roads
and parking areas with
appearance and
landscaping reserved for
subsequent approval.

Location, Parish and
Local Authority

340 m from the cable
route corridor. 2.8 km
from the onshore HVDC
converter/HVAC
substation.
South Killingholme,
North Lincolnshire
Council.
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Current status

Timescale for
development

Description of potential
cumulative impact

and Project Two) was issued
to the A160 Examination
Process on 8th May 2014.
The examination closed on 4
September 2014. PINs issued
a report of recommendation
to the SoS on 6 November
2014. The deadline for the
SoS decision is 6 February
2015.

subject to obtaining
a Development
Consent Order
(DCO).

affected by the development.
It is possible given that the two
routes cross that a secondary
aquifer could be affected by
both projects. Hence there is a
potential cumulative impact
with this project. With
implementation of measures
to ensure that groundwater
quality is not adversely
affected (including good
environmental practices based
on legal responsibilities and
guidance and Minimisation
where practicable of silt and
contaminated water
production and that
groundwater does not use the
trenches as a conduit to
convey groundwater
elsewhere there will be no
significant cumulative effect.
It is expected that any road
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater and
implement the same mitigation
measures as for this project.

Planning permission was
granted under delegated
powers on the 16 April 2014.

Reserved Matters
required to be
submitted by 16
April 2016 and the
development
implemented by 16
April 2019 or within
two years of the
approval of the
reserved matters,
whichever is later.
Date of
commencement of

Building foundations and
drainage will be required.
However these are unlikely to
approach the principal aquifer
at depth. Project Two is
unlikely to impact on the
principal aquifer and therefore
no cumulative impact with this
project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be

(Updated December 2014)

Scheme

Total Lindsey Oil
Refinery substation

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

9

Description

Planning permission to
erect a sub-station.

Location, Parish and
Local Authority

150 m from the cable
route corridor. 1.6 km
from the HVDC
converter/HVAC
substation.
North Killingholme,
North Lincolnshire
Council.
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Current status
(Updated December 2014)

Planning permission was
granted under delegated
powers on the 6 June 2013.

Timescale for
development

Description of potential
cumulative impact

construction
unknown.

affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project
It is expected that any
foundation design would meet
regulatory requirements in
regard to protection of surface
waters and groundwater.

Planning permission
must be
implemented by 6
June 2018. Date of
commencement of
construction
unknown.

Substation building
foundations will be required.
However these are unlikely to
approach the principal aquifer
at depth. Project Two is
unlikely to impact on the
principal aquifer and therefore
no cumulative impact with this
project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater.

Scheme

URSA Glass Wool
Insulation
manufacturing plant
North Killingholme.

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)
5

Description

Glass wool insulation
manufacturing plant.

Location, Parish and
Local Authority

245 m from the cable
route corridor.
Adjacent to the onshore
HVDC converter/HVAC
substation site.
North Killingholme,
North Lincolnshire
Council.
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Current status
(Updated December 2014)
Planning permission granted.
Application to extend
timescale for implementation
awaiting determination.

Timescale for
development

Description of potential
cumulative impact

Construction likely to
start 2017 for 36
months.

Building foundations including
piled foundations and also
drainage are likely to be
required. However these are
unlikely to approach the
principal aquifer at depth.
Project Two is unlikely to
impact on the principal aquifer
and therefore, there is no
cumulative impact with this
project.
Secondary aquifers may be
affected by the development
and given the near proximity
of the two projects it is
possible that a secondary
aquifer could be affected by
both projects,
Hence there is a potential
cumulative impact with this
project.
With implementation of
measures to ensure that
groundwater quality is not
adversely affected (including
good environmental practices
based on legal responsibilities
and guidance and
Minimisation where
practicable of silt and
contaminated water
production there will be no
significant cumulative effect.
It is expected that the
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater and
implement the same mitigation
measures as for this project.

Scheme

C. GEN power plant at
North Killingholme
Power Plant.

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)
11

Description

570 MW power station.
The plant includes a
gasifier of up to 65 m,
storage silos up to 45 m
and flare stack up to 135
m in height.

Location, Parish and
Local Authority

Power plant is 490 m
from the HVDC
converter/HVAC
substation site. The
proposed pipe conveyor
crosses the cable route
corridor and the HVDC
converter/HVAC
substation site.
North Killingholme,
North Lincolnshire
Council.
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Current status
(Updated December 2014)
DCO granted by the SoS on
11 September 2014.
Elements of theCPO
application for grid connection
were refused. Awaiting
response from C.GEN.

Timescale for
development

Description of potential
cumulative impact

Construction is
indicated to take 36
months to complete.
Date of
commencement of
construction
unknown.

Building foundations including
piled foundations are likely to
be required together with site
drainage works. However
these are unlikely to approach
the principal aquifer at depth.
Project Two is unlikely to
impact on the principal aquifer
and therefore no cumulative
impact with this project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater.

Scheme

Quay and wind turbine
manufacturing factory,
Able Marine Energy
Park, Killingholme
Marshes.

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)
14

Description

New quay and wind
turbine manufacture.
The maximum height to
eaves of the tallest
building (foundation
factory) would be 45 m.
The development covers
an area of approximately
150 ha.

Location, Parish and
Local Authority

400 m from the cable
route corridor. 800 m
from the onshore HVDC
converter/HVAC
substation site.
North Killingholme,
North Lincolnshire
Council.
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Current status
(Updated December 2014)
Permission granted by the
SoS on the 18 December
2013.

Timescale for
development

Description of potential
cumulative impact

Construction was
programmed to start
in 2013 for 24
months. However,
construction has
been delayed by
Special
Parliamentary
Procedure.
The Parliamentary
Committee decided
that there was no
case for Able to
answer in respect of
the petitions of
general objection
presented. The DCO
came into force on
29th October 2014.

Building foundations including
piled foundations together with
drainage are likely to be
required. However these are
unlikely to approach the
principal aquifer at depth.
Project Two is unlikely to
impact on the principal aquifer
and therefore no cumulative
impact with this project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation and drainage
design would meet any
regulatory requirements in
regard to protection of surface
waters and groundwater.

Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

Current status
(Updated December 2014)

Timescale for
development

Description of potential
cumulative impact

Port-related logistics
and business park,
Able Humber Ports
Northern Area, Halton
Marshes.

13

Port-related logistics and
business park. The
development covers an
area of approximately
380 ha.

Adjacent to the onshore
HVDC converter/HVAC
substation.
North Killingholme,
North Lincolnshire
Council.

Planning permission was
granted on 10 July 2013

Planning permission
must be
implemented by 10
July 2016. Date of
commencement of
construction
unknown.

Building foundations including
piled foundations are likely to
be required together with site
drainage. However these are
unlikely to approach the
principal aquifer at depth.
Project Two is unlikely to
impact on the principal aquifer
and therefore no cumulative
impact with this project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater.

Manor Farm Solar
Park

74

Solar Park comprising
100,056 modules with a
total generating capacity
of 26.01MW

45 m from the cable
route corridor.
Laceby, North East
Lincolnshire Council.

Screening Opinion received
on 24 July 2014, stating EIA
is not required. No planning
application has been
submitted (as of 11
December 2014)

Date of
commencement of
construction
unknown..

Solar panel array foundations
are unlikely to penetrate
ground for more than ~1 m
and are therefore unlikely to
approach the principal aquifer
at depth.
Project Two is unlikely to
impact on the principal aquifer
and therefore no cumulative
impact with this project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
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Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

Current status
(Updated December 2014)

Timescale for
development

Description of potential
cumulative impact
Hence there is no cumulative
impact with this project.
It is expected that any
foundation design would meet
any regulatory requirements in
regard to protection of surface
waters and groundwater.

Alfords Garden
Centre, Grimsby Road

76

Refurbishment of
existing garden centre
site including
extensions, relocation of
accesses, new parking,
removal & relocation of
polytunnels, fencing,
landscaping and
associated works.
Demolition of Russell
Dene and the erection of
a new dwelling.

787 m from the cable
route corridor
Laceby,
North East Lincolnshire
Council

Application submitted on 30
July 2014 and validated on 1
September 2014.
Application had not been
determined as of 1 December
2014.

Date of
commencement of
construction
unknown.

Building foundations including
piled foundations and site
drainage are likely to be
required. However these are
unlikely to approach the
principal aquifer at depth.
Project Two is unlikely to
impact on the principal aquifer
and therefore no cumulative
impact with this project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation design would meet
any regulatory requirements in
regard to protection of surface
waters and groundwater.

Low Farm Solar Farm,
Bradley Road

77

EIA Screening Opinion
for a proposed 21 MW
solar photovoltaic (PV)
development.

40 m from the cable
route corridor.
Grimsby, North East
Lincolnshire Council.

Screening Opinion published
in June 2014 stating EIA is
not required. No planning
application has been
submitted as of 1 December
2014.

Date of
commencement of
construction
unknown.

Solar panel array foundations
are unlikely to penetrate
ground for more than ~1 m
and are therefore unlikely to
approach the principal aquifer
at depth.
Project Two is unlikely to
impact on the principal aquifer
and therefore, there is no
cumulative impact with this
project.
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Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

Current status
(Updated December 2014)

Timescale for
development

Description of potential
cumulative impact
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation design would meet
any regulatory requirements in
regard to protection of surface
waters and groundwater.

Blyth Way (Land Off)
Laceby

78

Outline application for
up to 100 dwellings with
means of access to be
considered.

660 m from the cable
route corridor.
Grimsby
North East Lincolnshire
Council

Planning application validated
in June 2014. Application
had not been determined as
of 1 December 2014.

Date of
commencement of
construction
unknown.

Building foundations and
drainage will be required.
However these are unlikely to
approach the principal aquifer
at depth. Project Two is
unlikely to impact on the
principal aquifer and therefore,
there is no cumulative impact
with this project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation and drainage
design would meet any
regulatory requirements in
regard to protection of surface
waters and groundwater.

Residential
development at Land
at Tetney Golf Club.

80

Outline application to
erect 27 dwellings,
swales and attenuation
pond.

735 m from the cable
route corridor.
Tetney,
East Lindsey District

Planning application validated
on 2 July 2014. Application
had not been determined as
of 1 December 2014.

Date of
commencement of
construction
unknown.

Building foundations and
drainage will be required.
However these are unlikely to
approach the principal aquifer
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Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

Current status
(Updated December 2014)

Timescale for
development

Council.

Hydrocarbon
Exploratory Bore Hole,
Land at Mauxhall
Farm, Immingham
Road, Stallingborough

99

Temporary permission
for the construction of a
new access track,
temporary well-site and
clean enclosed burner
pit, with associated
portable cabins for the
storage of equipment
and for staff office
accommodation, the
drilling of an exploratory
bore hole for oil,
undertaking of
production tests and
retaining the site and
wellhead valve
assembly gear for
evaluation

Description of potential
cumulative impact
at depth. Project Two is
unlikely to impact on the
principal aquifer and therefore
no cumulative impact with this
project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater.

830 m from the cable
route corridor.
Stallingham, North East
Lincolnshire Council

1-49

Planning permission was
granted on 22 October 2014
with the signing of a S106
Agreement.
Application to discharge
several conditions was
submitted in November 2014
and is pending consideration
(as of 1 December 2014).

Site construction,
including site
clearance will take
approximately seven
weeks, after which
the drilling rig will be
moved onto the site
and rigged-up (an
additional two
weeks).

No cumulative impacts on
onshore geology and ground
conditions are likely. Intrusive
borehole construction would
be undertaken through the
Chalk principal aquifer. Project
Two is unlikely to impact on
the principal aquifer and
therefore, there is no
cumulative impact with this
project.
Secondary aquifers may be
also be affected by the
development but it is unlikely
that the same secondary
aquifer would be affected by
both projects, given the
distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
In addition, it is expected that

Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

Current status
(Updated December 2014)

Timescale for
development

Description of potential
cumulative impact
the well design would meet
any regulatory requirements in
regard to protection of surface
waters and groundwater
thereby mitigating any
potential effects on aquifers.

Industrial units, Halton
Road East, North
Killingholme Industrial
Estate.

100

Four industrial units and
an extension to an
existing unit with a new
access.

1 km from the cable route
corridor.
1.6 km from the onshore
HVDC converter/HVAC
substation site.

Refused 19 November 2014.

Date of
commencement of
construction
unknown.

Building foundations and
drainage will be required.
However these are unlikely to
approach the principal aquifer
at depth. Project Two is
unlikely to impact on the
principal aquifer and therefore
no cumulative impact with this
project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that any
foundation and drainage
design would meet regulatory
requirements in regard to
protection of surface waters
and groundwater.

Application submitted in May
2014. Awaiting decision.

In relation to the
AMEP marine works
which are scheduled
to commence in
2016.

These works are unlikely to
approach the principal aquifer
at depth. Project Two is
unlikely to impact on the
principal aquifer and therefore
no cumulative impact with this
project.
Secondary aquifers may be
affected by the development
but it is unlikely that the same
secondary aquifer would be
affected by both projects,

North Killingholme,
North Lincolnshire
Council.

Enabling works for
AMEP, land adjacent
to, Rosper Road.

95

Enabling works in
support of the AMEP
project which will
comprise site clearance,
ground raising works,
felling of a copse,
creation of a footpath,
removal offsite of the
topsoil layer, importing
spreading and
compacting of
approximately

997 m from the onshore
HVDC converter/HVAC
substation.
2 km from the cable
route corridor.
South Killingholme,
North Lincolnshire
Council.
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Scheme

Identification
number (Figure 5.3
and 5.4 in Volume
1, Chapter 5: EIA
Methodology)

Description

Location, Parish and
Local Authority

275,000m3 of fill
material, new drainage
ditches and the
construction of a new
twin cell drainage
culvert.

Current status
(Updated December 2014)

Timescale for
development

Description of potential
cumulative impact
given the distance and limited
secondary aquifer extents.
Hence there is no cumulative
impact with this project.
It is expected that the
drainage design would meet
regulatory requirements in
regard to protection of surface
waters and groundwater.
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1.7.5

1.7.6

No potential cumulative impacts on the principal aquifer were identified in Table 1.5.
However, potential cumulative impacts on secondary aquifers were identified where
proposed developments are either in in close proximity to or cross the Project Two
cable route or related substation land. These developments are:


A18/A180 Link Road (Immingham Bypass) – (Number 40);



Wind turbine at Immingham Grange – (Number 30);



A160/A180 Highway Improvements – (Number 2); and



URSA – (Number 5).

With mitigation, cumulative effects are not considered to be significant.
Cumulative Impacts with Project One

1.7.7

There are a number of potential scenarios for the timing of construction of Project Two
and Project One. This has been taken into account in the onshore cumulative impact
assessment of Project Two with Project One. This has been assessed on the basis of
the following three potential scenarios:


Scenario One - Project One constructed before Project Two.



Scenario Two - Project Two constructed before Project One.



Scenario Three - Project One and Project Two constructed at the same time.

1.7.8

In the event of a simultaneous or overlapping construction programme with Project
One, or in the event that Project Two construction has completed prior to the
commencement of Project One construction (i.e., Scenarios Two and Three), access
to and use of some of the temporary construction compounds and work areas
authorised by the Project One DCO will be prevented or restricted by the construction
of Project Two. In order to reduce the impacts to Project One in these circumstances,
the Project Two DCO contains some temporary construction working sites and means
of access which are intended for temporary use by Project One to compensate Project
One and reduce the impacts of Project Two on Project One. Scenarios Two and Three
may require the use of these temporary construction working sites (referred to as
―compensation compounds‖ in the chapter and Annex 4.5.4: Project One/Project Two
Interface), which will not be required under Scenario One.

1.7.9

The plan in Volume 4 at Annex 4.5.4: Project One/Project Two Interface shows all of
the features (side accesses, compounds, etc.) potentially required for all scenarios.

1.7.10 The potential cumulative effects of Project Two with Project One for geology and
ground conditions are summarised in Table 1.16. As well as construction impacts, the
table also includes a description of the cumulative operational and decommissioning
impacts.
1.7.11 A description of the worst case Scenario for geology and ground conditions is provided
after Table 1.16.
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Table 1.16

Potential cumulative effects of Project Two with Project One on geology and ground conditions.
Scenario Three:

Scenario One:

Scenario Two:

Project One constructed before Project Two

Project Two constructed before Project One

Project One and Project Two constructed at
the same time

Construction
Impacts of construction may
affect designated geological
sites.

There are no receptors and therefore no
potential effects cumulative or otherwise.

There are no receptors and therefore no potential effects
cumulative or otherwise.

There are no receptors and therefore no potential
effects cumulative or otherwise.

Impacts of construction may
affect the historic Eastfield
Road Landfill or connect the
landfill to secondary aquifers
and or the principal aquifer.

Project One will be constructed in line with the
CoCP Plan taking account of the requirements
of the relevant NPSs including good
environmental practices based on legal
responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and
human receptors during construction.
If Project One is constructed first its mitigation
strategy will have been implemented by the time
Project Two is constructed.
The cumulative impacts on the principal and
secondary aquifers adjacent to the landfill are
not predicted to be significant.

Project Two will be constructed in line with the CoCP
Plan taking account of the requirements of the relevant
NPSs including good environmental practices based on
legal responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and human
receptors during construction.
If Project Two is constructed first its mitigation strategy
will have been implemented by the time Project One is
constructed.
The cumulative impacts on the principal and secondary
aquifers adjacent to the landfill are not predicted to be
significant.

The potential cumulative impacts of Project One
and Project Two would be worst where both are
constructed at the same time. This scenario
increases ground disturbance adjacent to the
landfill. However the potential impacts would be
mitigated via the implementation of the respective
CoCP, and the cumulative impacts on principal
and secondary aquifers adjacent to the landfill are
not predicted to be significant.

Impacts of construction may
cause disturbance or
contamination of secondary
aquifers. The WFD status of
the groundwater might also
be affected.

Project One will be constructed in line with the
CoCP Plan taking account of the requirements
of the relevant NPSs including good
environmental practices based on legal
responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and
human receptors during construction.
If Project One is constructed first its mitigation
strategy will have been implemented by the time
Project Two is constructed.
The cumulative impacts on secondary aquifers
are not predicted to be significant.

Project One will be constructed in line with the CoCP
Plan taking account of the requirements of the relevant
NPSs including good environmental practices based on
legal responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and human
receptors during construction.
If Project Two is constructed first its mitigation strategy
will have been implemented by the time Project One is
constructed.
The cumulative impacts on secondary aquifers are not
predicted to be significant.

The potential cumulative impacts of Project One
and Project Two would be worst where both are
constructed at the same time. This scenario
increases ground disturbance along the cable
route and at the landfall and HVDC converter/
HVAC substation. However the potential impacts
would be mitigated via the implementation of the
respective CoCP, and the cumulative impacts on
secondary aquifers are not predicted to be
significant.

Impacts of open cut trench
construction may affect the
groundwater quality of the
principal aquifer including at
Source Protection Zones
(SPZ). The WFD status of the
groundwater might also be
affected.

Project One will be constructed in line with the
CoCP Plan taking account of the requirements
of the relevant NPSs including good
environmental practices based on legal
responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and
human receptors during construction.
If Project One is constructed first its mitigation
strategy will have been implemented by the time

Project One will be constructed in line with the CoCP
Plan taking account of the requirements of the relevant
NPSs including good environmental practices based on
legal responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and human
receptors during construction.
If Project Two is constructed first its mitigation strategy
will have been implemented by the time Project One is
constructed.

The potential cumulative impacts of Project One
and Project Two would be worst where both are
constructed at the same time. This scenario
increases ground disturbance along the cable
route and at the landfall and HVDC converter/
HVAC substation. However the potential impacts
would be mitigated via the implementation of the
respective CoCP, and the cumulative impacts on
the principal aquifer are not predicted to be
significant.

1-53

Scenario One:

Scenario Two:

Project One constructed before Project Two

Project Two constructed before Project One

Scenario Three:
Project One and Project Two constructed at
the same time

Project Two is constructed.
The cumulative impacts on the principal aquifer
are not predicted to be significant.

The cumulative impacts on the principal aquifer are not
predicted to be significant.

Impacts of trenchless conduit
construction and piling works
may affect the groundwater
quality of the principal aquifer
including conduit construction
within an SPZ1. The WFD
status of the groundwater
might also be affected.

Project One will be constructed in line with the
CoCP Plan taking account of the requirements
of the relevant NPSs including good
environmental practices based on legal
responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and
human receptors during construction.
If Project One is constructed first its mitigation
strategy will have been implemented by the time
Project Two is constructed.
The cumulative impacts on the principal aquifer
and its WFD status are not predicted to be
significant.

Project One will be constructed in line with the CoCP
Plan taking account of the requirements of the relevant
NPSs including good environmental practices based on
legal responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and human
receptors during construction.
If Project Two is constructed first its mitigation strategy
will have been implemented by the time Project One is
constructed.
The cumulative impacts on the principal aquifer and its
WFD status are not predicted to be significant.

The potential cumulative impacts of Project One
and Project Two would be worst where both are
constructed at the same time. This scenario
increases ground disturbance along the cable
route and at the landfall and HVDC converter/
HVAC substation. However the potential impacts
would be mitigated via the implementation of the
respective CoCP, and the cumulative impacts on
the principal aquifer and its WFD status are not
predicted to be significant.

Impacts of construction may
affect the quantity and quality
of surface waters fed by
groundwater. The
groundwater WFD status
might also be affected.

Project One will be constructed in line with the
CoCP Plan taking account of the requirements
of the relevant NPSs including good
environmental practices based on legal
responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and
human receptors during construction.
If Project One is constructed first its mitigation
strategy will have been implemented by the time
Project Two is constructed.
The cumulative impacts on surface waters and
their WFD status are not predicted to be
significant.

Project One will be constructed in line with the CoCP
Plan taking account of the requirements of the relevant
NPSs including good environmental practices based on
legal responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and human
receptors during construction.
If Project Two is constructed first its mitigation strategy
will have been implemented by the time Project One is
constructed.
The cumulative impacts on surface waters and their
WFD status are not predicted to be significant.

The potential cumulative impacts of Project One
and Project Two would be worst where both are
constructed at the same time. This scenario
increases ground disturbance along the cable
route and at the landfall and HVDC converter/
HVAC substation. However the potential impacts
would be mitigated via the implementation of the
respective CoCP, and the cumulative impacts on
the principal aquifer and its WFD status are not
predicted to be significant.

Project One will be operated taking account of
the requirements of the relevant NPSs including
good environmental practices based on legal
responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and
human receptors during construction.
If Project One is operated first its mitigation
strategy will have been implemented by the time
Project Two is constructed.
The cumulative impacts on surface waters,

Project Two will be operated taking account of the
requirements of the relevant NPSs including good
environmental practices based on legal responsibilities
and guidance on good environmental management, and
will implement measures to mitigate risks to groundwater
and human receptors during construction.
If Project Two is operated first its mitigation strategy will
have been implemented by the time Project One is
constructed.
The cumulative impacts on surface waters, secondary
aquifers, the principal aquifer and their respective WFD

The potential cumulative impacts of Project One
and Project Two would be worst where both are
operated at the same time. However the potential
impacts would be mitigated via the implementation
of the respective mitigation strategies, and the
cumulative impacts on surface waters, secondary
aquifers, the principal aquifer and their respective
WFD status are not predicted to be significant.

Operation
Impacts of operation and
maintenance may affect the
water quality of secondary
aquifers and any associated
surface waters together with
the principal aquifer. The
WFD status might also be
affected.
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Impacts of operation may
affect principal and
secondary groundwater
quality from thermal effects
from underground power
cables. The WFD status of
the groundwater might also
be affected.

Scenario One:

Scenario Two:

Project One constructed before Project Two

Project Two constructed before Project One

Scenario Three:
Project One and Project Two constructed at
the same time

secondary aquifers, the principal aquifer and
their respective WFD status are not predicted to
be significant.

status are not predicted to be significant.

Project One will be operated taking account of
the requirements of the relevant NPSs including
good environmental practices based on legal
responsibilities and guidance on good
environmental management, and will implement
measures to mitigate risks to groundwater and
human receptors during construction.
If Project One is operated first its mitigation
strategy will have been implemented by the time
Project Two is constructed.
The cumulative impacts on surface waters,
secondary aquifers, the principal aquifer and
their respective WFD status are not predicted to
be significant.

Project Two will be operated taking account of the
requirements of the relevant NPSs including good
environmental practices based on legal responsibilities
and guidance on good environmental management, and
will implement measures to mitigate risks to groundwater
and human receptors during construction.
If Project Two is operated first its mitigation strategy will
have been implemented by the time Project One is
constructed.
The cumulative impacts on surface waters, secondary
aquifers, the principal aquifer and their respective WFD
status are not predicted to be significant.

The potential cumulative impacts of Project One
and Project Two would be worst where both are
operated at the same time. However the potential
impacts would be mitigated via the implementation
of the respective mitigation strategies, and the
cumulative impacts on surface waters, secondary
aquifers, the principal aquifer and their respective
WFD status are not predicted to be significant.

Project One will be decommissioned taking
account of the requirements of the relevant
NPSs including good environmental practices
based on legal responsibilities and guidance on
good environmental management at the time,
and will implement measures to mitigate risks to
groundwater and human receptors during
construction.
If Project One is decommissioned first its
mitigation strategy will have been implemented
by the time Project Two is constructed.
The cumulative impacts on surface waters,
secondary aquifers, the principal aquifer and
their respective WFD status are not predicted to
be significant..

Project Two will be decommissioned taking account of
the requirements of the relevant NPSs including good
environmental practices based on legal responsibilities
and guidance on good environmental management, and
will implement measures to mitigate risks to groundwater
and human receptors during construction.
If Project Two is decommissioned first its mitigation
strategy will have been implemented by the time Project
One is constructed.
The cumulative impacts on surface waters, secondary
aquifers, the principal aquifer and their respective WFD
status are not predicted to be significant.

The potential cumulative impacts of Project One
and Project Two would be worst where both are
decommissioned at the same time. However the
potential impacts would be mitigated via the
implementation of the respective mitigation
strategies, and the cumulative impacts on surface
waters, secondary aquifers, the principal aquifer
and their respective WFD status are not predicted
to be significant.

Decommissioning
Impacts of decommissioning
may cause disturbance or
contamination of secondary
aquifers and may affect their
WFD status
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1.8

Transboundary Assessment

1.7.12 The various scenarios for the timing of construction of Project two and Project One
outlined above may lead to potential cumulative effects on geology and ground
conditions. The worst case scenario is Scenario three where:

1.8.1

Transboundary effects relate to those impacts that may arise from an activity within
one European Economic Area (EEA) state, that affect the environment or interests of
another EEA state.

1.7.13 Construction impacts on ground via disturbance will be significantly increased.
However with the incorporation of mitigation measures as set out in the Outline CoCP
(SMart Wind 2015a) such as mitigation of contaminated runoff the potential cumulative
impacts on geology and ground conditions are considered unlikely to lead to a
significant effect.

1.8.2

A screening of transboundary impacts has been carried out and is presented in Annex
4.5.2: Transboundary Impacts Screening Note. This screening exercise identified that
there was no potential for a transboundary effect with regard to geology and ground
conditions from Project Two on the interests of other EEA States.

1.9

Inter-Related Effects

1.9.1

Inter-relationships are considered to be the impacts and associated effects of different
aspects of the proposal on the same receptor. These are considered to be:

Assessment of Project 1/Project 2 Cumulative Effects

1.7.14 The installation of the cable route could lead to a significant increase in the number of
trenches or trenchless technology conduits leading to a cumulative impact on the
water quality of secondary aquifers and the principal aquifer in deeper excavations
such as at infrastructure crossings. However with the incorporation of mitigation
measures as set out in the Outline CoCP (SMart Wind 2015a) the potential cumulative
impacts are considered unlikely to lead to a significant effect.



Project lifetime effects: Assessment of the scope for effects that occur
throughout more than one phase of the project (construction, operational and
maintenance, and decommissioning) to interact to create a potentially greater
effect on a receptor than if just assessed in isolation in these three key project
stages (e.g., construction phase noise, operational noise and noise during
decommissioning and dismantling at the onshore HVDC converter/HVAC
substation site); and



Receptor-led effects: Assessment of the scope for all effects to interact, spatially
and temporally, to create inter-related effects on a receptor or receptor group. As
an example, all effects on a given receptor such as local residents – construction
dust and noise, increased traffic and visual change etc. may interact to produce a
greater effect on this receptor than when the effects are considered in isolation.
Receptor-led effects might be short term, temporary or transient effects, or
incorporate longer term effects.

1.7.15 Combined operation of the underground cables could lead to a cumulative impact on
potential groundwater and associated surface water thermal pollution. However with
the incorporation of thermal insulation mitigation measures which will have been
implemented through the Outline CoCP (SMart Wind 2015a), the potential cumulative
impacts are considered unlikely to lead to a significant effect.
1.7.16 Combined operation of the underground cables could lead to a significant increase in
the number of maintenance activities leading to a cumulative impact on potential
groundwater pollution. However with the incorporation of mitigation measures as set
out in the Outline Ecological Management Plan (SMart Wind 2015b) the potential
cumulative impacts are considered unlikely to lead to a significant effect.
1.7.17 Construction impacts on ground via disturbance will be significantly increased.
However with the incorporation of mitigation measures as set out in the Outline CoCP
(SMart Wind 2015a) such as mitigation of contaminated runoff the potential cumulative
impacts on geology and ground conditions are considered unlikely to lead to a
significant effect.
1.7.18 At decommissioning phase only the substation infrastructure would be
decommissioned and so only secondary aquifers in the vicinity of the substation could
be affected by disturbance. With the incorporation of mitigation measures similar to
those set out in the Outline CoCP (SMart Wind 2015a) such as mitigation of
contaminated runoff the potential cumulative impacts on geology and ground
conditions are considered unlikely to lead to a significant effect.
1.7.19 Each element of Project two and Project One would be constructed, operated and
decommissioned in line with the requirements of the relevant NPSs and the NPPF.

1.9.2

A description of the likely inter-related effects arising from Project Two on receptors is
provided in Chapter 11: Inter-Related Effects (Onshore).

1.10

Conclusions

1.10.1 Based on the results of this assessment on geology and ground conditions there are
no designated sites of geological or geomorphological importance in close proximity to
the proposed landfall, cable route corridor or onshore HVDC converter/HVAC
substation site.
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1.10.2 Provided mitigation measures to prevent ground and groundwater pollution and
interconnection of aquifer units in the footprint of the development are in place, there
are no significant effects and therefore development should not be precluded on the
grounds of minor adverse effects on geology and ground conditions. A summary of the
findings of the EIA that have been completed to date and which relate to geology and
ground conditions are presented in Table 1.17 below.
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Table 1.17

Summary of potential environmental effects.

Potential impact

Mitigation
Measures
adopted as part
of the project

Direct/
indirect

Short term/
long term

Continuous/
intermittent

Sensitivity of
receptor

Magnitude of
impact

Significance
of effect
including
designed in
measures

Notes

Construction phase
Impacts of construction may
affect designated geological
sites.

Not required

Indirect

N/A

N/A

N/A

No Change

Negligible

Impacts of construction may
affect the historic Eastfield
Landfill or connect the landfill
with the principal aquifer.

Site investigation
and sealing off of
any permeable
strata during
construction,
sealing off of the
cable trench and
trenchless
conduit beneath
the railway.

Direct/Indirect

Short term

N/A

Very High
(principal
aquifer)
Medium
(secondary
aquifers)

Negligible

Minor

Impacts of construction may
cause disturbance or
contamination of secondary
aquifers and affect their WFD
status. The WFD status
might also be affected.

Good
environmental
practice, storage
and handling or
materials and
waste
management
(see Table 1.14).

Direct

Short Term

Intermittent

Medium

Low

Minor Adverse

Impacts of open cut
trenching may affect
groundwater quality of
secondary aquifers and of
the principal aquifer including
at SPZs. The WFD status of
the groundwater might also
be affected.

Good
environmental
practice, storage
and handling or
materials and
waste
management
(see Table 1.14).

Direct

Short Term

Intermittent

High
Very High
(SPZ1 aquifer)
Medium
(secondary
aquifers)

Low

Minor Adverse

Impacts of trenchless conduit
construction and piling may
affect groundwater quality of
secondary aquifers and of
the principal aquifer
(including conduit
construction within an SPZ1).
The WFD status of the
groundwater might also be
affected.

Good
environmental
practice, (see
Table 1.14).

Direct

Short Term

Intermittent

High
Very High
(SPZ1 aquifer)

Low

Minor Adverse

Medium
(secondary
aquifers)
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There are no designated
geological sites within
500m.

Potential impact

The impacts of construction
may affect the quantity and
quality of surface waters fed
by secondary groundwater
aquifers. The groundwater
WFD status might also be
affected.

Mitigation
Measures
adopted as part
of the project
Good
environmental
practice, (see
Table 1.14).

Direct/
indirect

Short term/
long term

Continuous/
intermittent

Sensitivity of
receptor

Magnitude of
impact

Significance
of effect
including
designed in
measures

Indirect

Short Term

Intermittent

Medium

Low

Minor Adverse

Notes

Operation and maintenance phase
Impacts of operation and
maintenance may affect the
water quality of secondary
aquifers and any associated
surface waters together with
principal aquifers. The WFD
status might also be affected.

Operational
measures (see
Table 1.14).

Direct

Long term

Intermittent

Medium
(Secondary
aquifers) High
(Principal
aquifer)

Low

Minor Adverse

Impacts of operation and
maintenance may affect the
groundwater quality from
thermal effects of the power
cables. The WFD status of
the groundwater might also
be affected.

Operational
measures (see
Table 1.14).

Indirect

Long term

Continuous

Medium
(Secondary
aquifers)High
(Principal
aquifer)

Low

Minor Adverse

For HVAC option only.

Decommissioning
measures (see
Table 1.14).

Direct

Short Term

Intermittent

Low

Low

Negligible

Substation to be removed
but cable route
infrastructure to be left in
situ and ends sealed.

Decommissioning phase
Impacts of decommissioning
may cause disturbance or
contamination of secondary
aquifers and may affect WFD
status.
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