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Glossary 

Term Definition 

Aquifer 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. 

Artesian 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 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 ðsuch as embankments and spoil heaps on the natural 
ground surface. 

Worked ground ð areas where the ground has been cut away such 
as quarries and road cuttings. 

Infilled ground ð areas where the ground has been cut away then 
wholly or partially backfilled. 

Landscaped ground ð areas where the surface has been reshaped. 

Disturbed ground ð areas of ill-defined shallow or near surface 
mineral workings where it is impracticable to map made and worked 
ground separately. 

Beach deposits 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. 

Bedrock 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. 

Chalk The Chalk Group (often just called óthe Chalkô) 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 óprovinceô. It is characterised by thick deposits of 
chalk, a soft porous white limestone, deposited in a marine 
environment.  

Term 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 UKôs 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, ñto protect or 
enhance the environment, taken as a wholeò (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 
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Term Definition 

pollution and deterioration. 

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. 

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. 

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

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. 

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. 

Term 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. 

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

Unconfined aquifer 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. 

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 ónon- aquifersô. 

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. 
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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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1 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 The application for development consent for Project Two is being compiled and 

consulted on by SMart Wind on behalf of óthe Developerô. 

Purpose of this Document 

1.1.4 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 Non-

Technical Summary, which summarises in non-technical language the key issues 

presented in this report.  

1.1.5 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 This Environmental Statement chapter will:   

Á Present the existing environmental baseline established from desk studies, 

dedicated surveys and consultation undertaken by SMart Wind; 

Á 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;  

Á Identify any assumptions and limitations encountered in compiling the 

environmental information; and 

Á 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. 

1.1.7 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 Earthôs 

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.   

Guidance relevant to this assessment 

1.1.8 The following guidance documents have been taken into account throughout the 

assessment: 

Á Institute of Environmental Management and Assessment (IEMA) Guidelines for 

Environmental Impact Assessment (IEMA, 2004 and 2006 as amended); 

Á BS8576: 2013 Guidance on investigations for ground gas. Permanent gases and 

Volatile Organic Compound (VOCs) (British Standards Institution, 2013); 

Á BS10175:2011+A1:2013 Code of Practice for Investigation of Potentially 

Contaminated Sites (British Standards Institution, 2011); 

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

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

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

2006);  

Á Highways Agency in Design Manual for Roads and Bridges Volume 11, Section 3 

(1998) ï particularly relevant for the assessment of environmental risk for geology 

and soils for linear projects; and 

Á Environment Agency Pollution Prevention Guidelines 1, 2, 5, 6, 7: 

(https://www.gov.uk/government/collections/pollution-prevention-guidance-ppg). 

https://www.gov.uk/government/collections/pollution-prevention-guidance-ppg
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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: 

Á Geology within 50 m: 

¶ Artificial ground; 

¶ Superficial deposits; and 

¶ Bedrock geology. 

Á 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. 

Á Environmental permits, incidents and registers within 500 m; 

Á Landfill and other waste sites within 1500 m; 

Á Current land use within 500 m; 

Á Designated sites within 500 m; 

Á Natural hazards (natural ground subsidence, shrink-swell hazard, compressible 

ground hazard) on site or within 500 m; and 

Á Mining and associated risk of subsidence within 75 m of the onshore HVDC 

converter/HVAC substation site. 
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Figure 1.1 Project Two development and geology and ground conditions study area.  






















































































































