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Glossary 
Term Meaning 
400 kV grid connection cables  Cables that will connect the proposed onshore substations to the existing 

National Grid Penwortham substation. 

400 kV grid connection cable 
corridor  

The corridor within which the 400 kV grid connection cables will be 
located. 

Groundwater Abstraction 
License  

The authorisation granted by the Environment Agency to allow the 
removal of groundwater. 

Applicants  Morgan Offshore Wind Limited (Morgan OWL) and Morecambe Offshore 
Windfarm Limited (Morecambe OWL). 

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. 

Environmental Impact 
Assessment 

The process of identifying and assessing the significant effects likely to 
arise from a project. This requires consideration of the likely changes to 
the environment, where these arise as a consequence of a project, 
through comparison with the existing and projected future baseline 
conditions. 

Environmental Statement The document presenting the results of the Environmental Impact 
Assessment (EIA) process. 

Groundwater Water that is contained in underground rocks and sediments below the 
ground surface. 

Groundwater Body Groundwater bodies are the discrete groundwater management units 
defined by the Environment Agency as required under Article 5 of the 
Water Framework Directive. 

Landfall The area in which the offshore export cables make landfall (come on 
shore) and the transitional area between the offshore cabling and the 
onshore cabling. This term applies to the entire landfall area at Lytham St. 
Annes between Mean Low Water Springs and the transition joint bay 
inclusive of all construction works, including the offshore and onshore 
cable routes, intertidal working area and landfall compound(s). 

Local Planning Authority  The local government body (e.g., Borough Council, District Council, etc.) 
responsible for determining planning applications within a specific area.  

Morecambe OWL Morecambe Offshore Windfarm Limited is a joint venture between Zero-E 
Offshore Wind S.L.U. (Spain) (a Cobra group company) and Flotation 
Energy Ltd. 

Morgan and Morecambe 
Offshore Wind Farms: 
Transmission Assets 

The offshore and onshore infrastructure connecting the Morgan Offshore 
Wind Project and the Morecambe Offshore Windfarm to the national grid. 
This includes the offshore export cables, landfall site, onshore export 
cables, onshore substations, 400 kV grid connection cables and 
associated grid connection infrastructure such as circuit breaker 
compounds. 
Also referred to in this report as the Transmission Assets, for ease of 
reading. 

Morgan Offshore Wind Project: 
Transmission Assets 

The offshore export cables, landfall and onshore infrastructure required to 
connect the Morgan Offshore Wind Project to the National Grid. 
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Term Meaning 
Morgan OWL Morgan Offshore Wind Limited is a joint venture between bp Alternative 

Energy investments Limited. and Energie Baden-Württemberg AG 
(EnBW). 

Onshore export cables The cables which would bring electricity from the landfall to the onshore 
substations. 

Onshore export cable corridor The corridor within which the onshore export cables will be located. 

Onshore Infrastructure Area The area within the Transmission Assets Order Limits landward of Mean 
High Water Springs. Comprising the offshore export cables from Mean 
High Water Springs to the transition joint bays, onshore export cables, 
onshore substations and 400 kV grid connection cables , and associated 
temporary and permanent infrastructure including temporary and 
permanent compound areas and accesses.  Those parts of the 
Transmission Assets Order Limits proposed only for ecological 
mitigation/biodiversity benefit are excluded from this area. 

Onshore substations The onshore substations will include a substation for the Morgan Offshore 
Wind Project: Transmission Assets and a substation for the Morecambe 
Offshore Windfarm: Transmission Assets. These will each comprise a 
compound containing the electrical components for transforming the 
power supplied from the generation assets to 400 kV and to adjust the 
power quality and power factor, as required to meet the UK Grid Code for 
supply to the National Grid. 

Principal Aquifer  A geological unit that yields significant groundwater that support regionally 
or nationally important supplies and support rivers, lakes and wetlands at 
a strategic scale. 

Secondary A aquifers A geological unit that provides modest groundwater that can support local 
water supplies and may form an important source of water to rivers. 

Secondary B aquifers A geological unit that is dominated by low permeability layers that may 
store and yield limited amounts of groundwater. 

Secondary undifferentiated 
aquifer 

Where it is not possible to apply either a Secondary A or B definition 
because of the variable characteristics of the rock type, but generally have 
only a minor resource value. 

Source Protection Zone  Groundwater catchment areas defined by travel time around important 
potable groundwater abstraction sites to safeguard drinking water quality. 
Certain land-uses are controlled or prohibited with certain source 
protection zone areas. 

Substation  Part of an electrical transmission and distribution system. Substations 
transform voltage from high to low, or the reverse by means of electrical 
transformers. 

Transmission Assets  See Morgan and Morecambe Offshore Wind Farms: Transmission Assets 
(above). 

Transmission Assets Order 
Limits  

The area within which all components of the Transmission Assets will be 
located, including areas required on a temporary basis during construction 
and/or decommissioning. 

Unproductive strata Geological units that are largely unable to provide usable water supplies 
and are unlikely to have surface water and wetland ecosystems 
dependent on them. 
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Acronyms  
Acronym Meaning 
BGS British Geological Survey 

BritPits British Pits 

CSM Conceptual Site Model 

DEFRA Department for Environment, Food and Rural Affairs 

EA Environment Agency 

EIA Environmental Impact Assessment 

EnBW Energie Baden-Württemberg AG  

ES Environmental Statement 

GCR Geological Conservation Review  

LGS Local Geodiversity Site 

MLWS Mean Low Water Springs 

MMG Mercia Mudstone Group 

PFAS Per- and Polyfluorinated Substances 

PRA Preliminary Risk Assessment 

SPZ Source Protection Zone 

SSG Sherwood Sandstone Group 

SSSI Site of Special Scientific Interest 

TFD Tidal Flat Deposits 

UK United Kingdom 

UXO Unexploded Ordnance 

Units 
Unit Description 
km Kilometres 

km2 Kilometres Squared  

kV Kilovolt 

m Metre  
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1 Phase 1 Geo-environmental preliminary risk 
assessment  

1.1 Introduction  

1.1.1.1 This document forms Volume 3, Annex 1.1: Phase 1 Geo-
environmental preliminary risk assessment (PRA) of the Environmental 
Statement (ES) prepared for the Morgan and Morecambe Offshore 
Wind Farms: Transmission Assets (hereafter referred to as the 
Transmission Assets).  

1.1.1.2 The PRA provides an appraisal of potential areas of land contamination 
likely to be affected by the Transmission Assets, which require 
characterisation of the geological, hydrogeological and hydrological 
setting. This document forms the main source of information in defining 
the baseline environment (Section 1.6 of Volume 3, Chapter 1: 
Geology, hydrogeology and ground conditions of the ES). This PRA is 
based solely on a desktop review of available information (e.g. historical 
maps and regulatory information) to identify potential pollutant linkages.  

1.1.1.3 This PRA forms the initial step in the assessment of potential land 
contamination. It precedes, any intrusive investigations and subsequent 
risk assessment with remedial options appraisals, remediation strategy 
(implementation and verification) where necessary.   

1.2 Objectives 

1.2.1.1 The principal objectives of this PRA were as follows: 

• to assess potential sources of contamination at the site, associated 
with historical and current land uses both on site and in the 
surrounding area;  

• to review the environmental setting to assess the sensitivity of the 
surrounding area to contamination/pollution; 

• to produce an outline Conceptual Site Model (CSM) detailing how 
any contamination may impact the identified receptors via pollutant 
linkages; and 

• to conclude on the likely requirement for further assessment and 
investigation. 

1.3 Study area  

1.3.1.1 This section defines the areas within which geology, hydrology and 
ground conditions receptors may be affected by the Transmission 
Assets. The study area for this assessment extends to an area of 1 km 
around those parts of the Transmission Assets Order Limits that fall 
within the scope of this chapter (landward of Mean Low Water Springs 
(MLWS)), including the following.  
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• The Transmission Assets Order Limits: Onshore. The area within 
which all components of the Transmission Assets landward of Mean 
High Water Springs will be located, including areas required on a 
temporary basis during construction and/or decommissioning (such 
as construction compounds). Also referred to in this report as the 
Onshore Order Limits, for ease of reading.   

• The Intertidal Infrastructure Area. This includes all elements of the 
Transmission Assets landward of MLWS where construction, 
operation and maintenance and decommissioning activity will occur.  

1.3.1.2 The study area of 1 km buffer around these areas is shown on Figure 
1.1 (see Volume 3: Figures). This buffer is based on professional 
judgement and environmental data screening distances.  

1.4 Legislation, policy and guidance 

1.4.1.1 This report has been produced in general accordance with the following 
legislation, policy and guidance: 

• The Water Environment (Water Framework Directive) (England and 
Wales) Regulations 2017; 

• Contaminated Land (England) Regulations 2006; 

• Environmental Protection Act 1990 (as amended) - specifically Part 
IIA (Contaminated Land); 

• Environmental Permitting (England and Wales) Regulations 2016; 

• National Planning Policy Framework 2023; 

• Department for Environmental, Food and Rural Affairs (DEFRA) 
Environmental Protection Act 1990: Part 2A - Contaminated Land 
Statutory Guidance 2012; 

• Environment Agency (2020) Land Contamination Risk Management 
(LCRM); 

• Construction Industry Research and Information Association 
(CIRIA) Document C665: Assessing Risks Posed by Hazardous 
Ground Gases to Buildings (CIRIA, 2007); 

• CIRIA Document C552 – Contaminated land risk assessment: A 
Guide to Good Practice (CIRIA, 2001a); 

• CIRIA Document C532 – Control of water pollution from 
construction sites: Guidance for consultants and contractors (CIRIA, 
2001b); 

• Buildings Research Establishment (2023) Radon: Guidance on 
protective measures for new buildings (including supplementary 
advice for extensions, conversions and refurbishment projects; 

• British Standard requirements for the 'Investigation of potentially 
contaminated sites - Code of practice' (ref. 
BS10175:2011+A2:2017);  
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• British Standard requirements for the 'Code of practice for ground 
investigations' (ref. BS5930:2015+A1:2020).; and 

• British Standard requirements for the 'Code of practice for the 
design of protective measures for methane and carbon dioxide 
ground gases for new buildings' (ref BS8485:2015+A1:2019). 

1.4.1.2 Where appropriate, consideration has also been given to the following 
in development of the CSM: 

• the potential for environmental liabilities to occur under other 
associated regimes, for example the Water Resources Act 1991 
and the Environmental Damage (Prevention and Remediation) 
(England) Regulations 2015; and 

• key constraints on site redevelopment. 

1.5 Methodology  

1.5.1 Desk top data sources  

1.5.1.1 The data presented in this technical report has been taken from the 
following sources.  

• Publicly available data sources from the following organisations: 
– British Geological Survey (BGS); 
– The Coal Authority; 
– Department for Environment Food and Rural Affairs (DEFRA); 
– Environment Agency (EA); 
– Joint Nature Conservation Committee; 
– Lancashire County Council; 
– local planning authorities including Fylde Council, Blackpool 

Council, Preston City Council and South Ribble Borough 
Council;  

– UK Health Security Agency; and 
– Zetica Unexploded Ordnance (UXO). 

• Information contained in a Groundsure Insights report commissions 
for the project. That report includes: 
– general information regarding geological, hydrogeological and 

hydrological setting; 
– groundwater abstraction licences; 
– current and historical landfill sites; 
– current and historical waste sites; 
– pollution incidents; 
– discharge consents; 
– current and historical land-use; 
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– mining and ground working areas (coal and non-mining); and 
– geotechnical constraints. 

• Spatial information regarding ground conditions within the geology, 
hydrogeology and ground conditions study area taken from 
Groundsure Insights bespoke geographical information systems 
(GIS) data. 

• Historical Ordnance Survey mapping and Getmapping aerial 
photography. 

1.5.1.2 Limitations of this type of assessment are described in Appendix A. 

1.5.2 Geology 

1.5.2.1 Information on the geological conditions within the study area has been 
collated from British Geological Survey (BGS) datasets including 
1:50,000 scale geological mapping. Nationally, regionally and locally 
important geological sites are also presented and, where present, 
include: 

• Sites of Special Scientific Interest (SSSIs) of geological and 
geomorphological importance; 

• Geological Conservation Review (GCR) sites as defined by the 
Joint Nature Conservation Committee; and 

• Local Geodiversity Sites (LGS). 

1.5.3 Hydrogeology  

1.5.3.1 Aquifer units in the bedrock geology and superficial deposits have been 
determined from the designations provided by the EA. 

1.5.3.2 Important groundwater receptors have been reviewed and, where 
present, include the following: 

• licensed groundwater abstractions (active and historical) as 
presented in the Groundsure Insights report;  

• groundwater Source Protection Zones (SPZs) that have been 
defined to safeguard drinking water quality around important 
potable groundwater abstraction sites; and 

• nationally and locally important ecological sites that may have a 
groundwater dependence.  

1.5.3.3 Details of Private Water Supply Sources within the study area have 
been sought from local authorities. No records have been identified – 
further details are provided in Volume 3, Chapter 1: Geology, 
hydrogeology and ground conditions of the ES. 

1.5.4 Ground conditions  

1.5.4.1 The desk study has used datasets taken from the Groundsure Insights 
report, as summarised in Table 1.1. 
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Table 1.1:  Summary of the Groundsure Insight report to inform geology, 
hydrogeology and ground conditions 

Title Extent of 
data 
coverage  

Contractor Format Date 

Groundsure 
Insight PDF 

49.37 km2 Groundsure  Hardcopy report 10/03/2023 

Bespoke digital 
data sets 

49.37 km2 Groundsure GIS Database 10/03/2023 

1.6 Results of desk study  

1.6.1 Geology  

1.6.1.1 The bedrock geology and superficial deposits mapped by the BGS 
across the study area are presented in Figure 1.1A-B and Figure 1.2A-
B respectively. Those figures also present: 

• the location of designated geological sites; and 

• local geological records by way of borehole logs obtained from the 
BGS Geoindex onshore platform that are provided in Appendix B. 

1.6.1.2 A summary of the regional geology within the study area is provided in 
Table 1.2. 

Table 1.2:  Regional geology of the study area 

Formation Description 
Superficial Deposits 

Tidal Flat Deposits Mud flat and sand flat deposits. Unconsolidated sediment, mainly 
mud and/or sand. 

Peat  Anaerobic, waterlogged deposits of organic matter which has been 
partially carbonised.  

Blown Sands Aeolian deposits of fine to medium grained sands.  

Glacial Till (Devensian, 
diamicton) 

Unconsolidated mixed deposit consisting of a clay, sand, gravel, 
and boulders. 

Glaciofluvial Deposits Unconsolidated material by glacial river waters. Consists of 
boulders, gravel, sand, silt and clay. 

Saltmarsh Deposits Fine-grained deposits of sand and mud with sporadic shelly layers 
and rhizoliths.    

Alluvium Sorted/semi-sorted clay, silt, sand and gravel deposited by a river, 
stream. 

Head Deposits Poorly sorted and poorly stratified, angular rock debris and/or 
clayey hillwash and soil creep. Can comprise gravel, sand and/or 
clay. 

Tidal River or Creek Deposits  Predominantly silts and clays but may also contain muds, sands, 
gravels and peat.  

Bedrock Geology 
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Formation Description 
Sidmouth Mudstone 
Formation 

Breckells Mudstone Member 
Mudstone, reddish-brown, structureless, commonly brecciated, with 
common halite and gypsum. 

Kirkham Mudstone Member 
(Sidmouth Mudstone Formation: Dominantly red-brown mudstone 
and siltstone with common grey-green reduction patches and 
spots). 

Singleton Mudstone Member: 
Halite and mudstone. 

Tarporley Siltstone Formation Interbedded siltstones, mudstones and sandstones in 
approximately equal proportions. 

Sherwood Sandstone Group  Sandstone, red-brown to yellow, generally pebble-free, fine- to 
medium-grained, cross-stratified. 

1.6.1.3 The local geological records provided in Appendix B have been used 
to confirm the expected regional geology and develop the baseline 
environment relevant to the onshore and intertidal elements of the 
Transmission Assets. A summary of the geological records is provided 
in Table 1.3. 

Table 1.3:  Regional geological records of the study area 

Location Key boreholes Local geological sequence 
Landfall: 
MHWS to 
A584. 

Borehole: 
SD33SW73 
Cross section on 
BGS Sheet 74 
Southport 

The surface sequence of superficial deposits comprises 
blown sand (dunes and littoral sediments) and tidal flat 
deposits. The depth of these deposits has not been proven. 
Depth to bedrock is not proven. Bedrock is expected to 
comprise mudstones of the Mercia Mudstone Group (MMG). 

Landfall and 
onshore export 
cable corridor:   
A584 to A583 

Boreholes (from 
west to east): 
SD33SW73 
SD33SW155 
SD32NW7/D 
SD33SW12 
SD33SW124 
Cross section on 
BGS Sheet 74 for 
Southport 

Borehole logs demonstrate a surface sequence of superficial 
deposits more than 30 m thick. That sequence comprises:  
2.5 m to 3.8 m of blown sand deposits. 
1.7 m to 1.8 m of peat. 
0 m to 2.5 m of boulder clay (glacial till) that is typically a 
grey clay. 
3.7 m to 9.9 m of sand (possibly middle sand) that is thickest 
near coastline. 
A lower Boulder Clay (glacial till) of unproven thickness but 
with a depth that exceeds 5 m to 10.6 m and is typically a 
reddish-brown clay. 
The depth to bedrock is not proven, although borehole 
SD33SW12 suggests mudstones of MMG may be present at 
a depth of 31.6 m. 

Onshore export 
cable corridor: 
A583 to 
Freckleton/Hall 
Cross onshore 
export cable  
corridor 

SD33SW124 
SD33SE39 (EA 
Baseline) 
SD32NE34 
SD43SW2 

Superficial Deposits 
Western end 
More than 30 m of superficial deposits are proven and 
comprise: 
3.5 – 8.8 m surface clay and peat (tidal flat deposits or 
glacial till).  
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Location Key boreholes Local geological sequence 
SD43SW12 
SD42NW49 
SD43SW61 
SD43SW6 (Deep 
Log but north). 

Up to or greater than 10 m of sand and gravel (middle sand). 
Brown clay (glacial till). 
Central and eastern section 
Proven depth of superficial deposits between 30.5 m to 43.9 
m.  
Sequence dominated by glacial till comprising: 
18-22 m of surface boulder clay (glacial till). 
Thin band of sand (middle sand). 
Brown boulder clay (glacial till) at depth. 
Bedrock 
SD43SW12 (in centre of section) red marls and sandstones 
of the MMG at 43.9 metres below ground level. 
SD43SW61 (in east) red sandstones of Sherwood 
Sandstone Group at 30 metres below ground level. 

Freckleton/Hall 
Cross onshore 
export cable 
corridor, 
onshore 
substations and 
400 kV grid 
connection 
cable corridor 
as A584 

Boreholes (from 
north west to south 
east): 
SD42NE6 A, B, C 
SD43SW61 
SD42NW49 
SD42NW47 

Underlain by a thick sequence of superficial deposits (22.7 m 
to more than 30.7 m). This sequence typically comprises a 
surface horizon of sand or gravel deposits (6.1 to 15.1 m), 
which can be overlain by a thin layer of clay (tidal flat 
deposits or glacial till).  
These granular deposits overlay brown, boulder clay (i.e., 
glacial till) that is typically between 7.5 m and 17 m thick. 
The superficial deposits conceal red sandstones of 
Sherwood Sandstone Group bedrock at depth. In the north 
west the Sherwood Sandstone Group is located at depth of 
approximately 30 m, decreasing to 22.7 m in the south east 
toward the River Ribble. 

400 kV grid 
connection 
cable corridor: 
A584 to 
Penwortham 

Boreholes north of 
River Ribble: 
SD42NE6 A, B, C 
SD42NE204 
SD42NE205 
SD42NE150 
No boreholes 
located to the 
South of River 
Ribble. 

The geological sequence is consistent with that seen for the 
onshore substations, with a thick sequence of superficial 
deposits concealing bedrock. Superficial deposit typically 
include a near surface sand unit (13 m to 18 m) although this 
can be reduced by surface clays that are presumed to be 
tidal flat deposits. These deposits are underlain by a thick 
sequence clay deposits typically referred to as boulder clay 
(i.e., glacial till).  
Bedrock is encountered at a depth of between 22.3 m and 
41 m. Bedrock comprises red sandstones of the Sherwood 
Sandstone Group.  
There is no local geological data available for the study area 
south of the River Ribble. It is reasonable to assume the 
geology will be similar to that observed north of the River 
Ribble given their proximity and similarity of historical 
depositional environments. 

Designated geological sites 

1.6.1.4 Geological sites of national or local importance identified within the 
study area are summarised in Table 1.4 and shown in Figure 1.1A-B 
and Figure 1.2A-B. 
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Table 1.4:  Designated sites of geological importance 

RPS ID Site 
name  

Designation  Description and Reason for Notification 

PS_01 Lytham 
St Annes 
Dunes 

SSSI  This is listed as a biological SSSI (it is primarily designated for 
ecological and habitat interest). It is noted, however, that this 
site is cited as one of the best examples of a calcareous dune 
system remaining in Lancashire (as reflected in its local 
designations below). The designated site extends across the 
Transmission Assets Order Limits in the landfall area.  

LGS_01 Lytham 
St Annes 
- Starr 
Hill 
Dunes  

LGS Coastal Dunes: Rare dune system. 
(Covers the same site as Lytham St. Annes Dunes SSSI, 
although boundary of the LGS is slightly smaller). 
The designated site extends across the Transmission Assets 
Order Limits in the landfall area. 

GCR_01 Lytham 
St Annes 

Geological 
Conservation 
Review (GCR) 
site   

This GCR site is also designated as Lytham Coastal Changes 
SSSI. The Lytham St Annes GCR site presents an example of 
coastal Quaternary Geology. It includes a group of four 
separate sites within the town of Lytham St. Annes (at 
Fairhaven Dunes, Main Drain and Lytham Dock, Witch Wood 
and Government Offices) that provide the basic stratigraphical 
record of coastline changes represented by alternating organic 
and inorganic deposits. 
Located outside of the  Transmission Assets Order Limits. 

PS_02 Lytham 
Coastal 
Changes  

SSSI Geological SSSI. A group of four separate sites within the 
town of Lytham St. Annes (at Fairhaven Dunes, Main Drain 
and Lytham Dock, Witch Wood and Government Offices) that 
provide the basic stratigraphical record of coastline changes. 
The geological interest is preserved in sediments beneath the 
topsoil and sand dunes of the area and provides a record of 
sea-level changes which occurred during the Holocene.  
Located outside of the Transmission Assets Order Limits.  

1.6.1.5 The Lytham St Annes Dunes SSSI has been designated as it is one of 
the best examples of a calcareous dune system in Lancashire, with rare 
geomorphological features as well as associated ecological 
communities. The SSSI is located within the Onshore  Order Limits in 
the landfall area. Lytham St Annes Dunes SSSI contains the Starr Hill 
Dunes LGS. LGS sites are commonly known as Regionally Important 
Geological Sites in the majority of England and Wales. 

1.6.1.6 The Lytham Coastal Changes SSSI, designated on multiple sites as 
noted in Table 1.4, represents important geological outcrops which 
provide important records of paleo-sea levels. This SSSI lies outside of 
the Transmission Assets Order Limits. It includes multiple areas, the 
closest of which is approximately 155 m south of the Transmission 
Assets Order Limits north east of Lytham. Lytham Coastal Changes is 
also notified as a GCR site and includes four sites that comprises the 
Lytham Coastal Changes SSSI, which are situated outside the 
Transmission Assets Order Limits. 
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Figure 1.1A: Bedrock geology, designated geological sites and BGS local geological records within the study area – Sheet A
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Figure 1.1B: Bedrock geology, designated geological sites and BGS local geological records within the study area – Sheet B  
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Figure 1.2A: Superficial geology, designated geological sites and BGS local geological records within the study area – Sheet A  
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Figure 1.2B: Superficial geology, designated geological sites and BGS local geological records within the study area – Sheet B
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1.6.2 Hydrogeology  

Groundwater dependent designated sites 

1.6.2.1 Volume 3, Chapter 3: Onshore ecology and nature conservation of the 
ES provides details of the ecological sites in the area. These include the 
following ecological sites of national or local importance located within 
the study area: 

• Ribble Estuary SSSI; 

• Ribble and Alt Estuary Ramsar site and Special Protection Area;  

• Newton Marsh SSSI; 

• Lytham St Annes Dunes SSSI; and 

• Lytham St Annes Local Nature Reserve. 
1.6.2.2 These sites are principally designated based on their ecology and are 

fully assessed in Volume 3, Chapter 3: Onshore ecology and nature 
conservation of the ES and Volume 3, Chapter 4: Onshore and intertidal 
ornithology of the ES. The Lytham St Annes Dunes SSSI citation states 
that the dunes support a wide range of species which vary according to 
the depth of water and degree of moisture retention in relation to the 
water table. 

Aquifer designation  

1.6.2.3 Aquifer designations for the bedrock geology and superficial deposits 
across the study area are shown in Figure 1.3A-B and Figure 1.4A-B 
respectively. The following designations are presented in those 
drawings. 

• Principal aquifers – A geological unit that yields significant 
groundwater that support regionally or nationally important 
supplies and support rivers, lakes and wetlands at a strategic 
scale. 

• Secondary A aquifers – A geological unit that provides modest 
groundwater that can support local water supplies and may form 
an important source of water to rivers. They support water 
supplies at a local scale rather than strategic scale (such as for 
private supplies) and remain important for rivers, wetlands and 
lakes. 

• Secondary B aquifers – Dominated by lower permeability layers 
that may store and yield limited amounts of groundwater. 

• Secondary undifferentiated aquifer - Where it is not possible to 
apply either a Secondary A or B definition because of the variable 
characteristics of the rock type, but generally have only a minor 
resource value. 

• Unproductive strata – Unproductive Strata – geological units that 
have negligible significance for water supply or baseflow to rivers, 
lakes and wetlands. They consist of bedrock or superficial 
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deposits with a low permeability that naturally offer protection to 
any aquifers that may be present beneath. 

1.6.2.4 The bedrock geology in the west and central parts of the study area is 
dominated by Secondary B aquifer units of the Triassic Mercia 
Mudstone Group. The east end of the study area is underlain by the 
Principal Aquifer of the Sherwood Sandstone Group. 

1.6.2.5 Superficial deposits form a continuous Secondary A aquifer at the 
western end of the study area, reflecting the extent of blown sand 
deposits. Central parts of the study area are predominantly underlain by 
Secondary undifferentiated or Unproductive strata, reflecting the 
distribution of glacial till and tidal flat deposits respectively. In the east, 
the majority of the 400 kV grid connection cable corridor is designated 
as Unproductive strata of the tidal flat deposits. Across small areas of 
the 400 kV grid connection cable corridor, glacial till forms a Secondary 
undifferentiated aquifer unit most notably around the existing 
Penwortham National Grid substation. Underlying the proposed 
onshore substation sites are Secondary undifferentiated and Secondary 
A aquifer units. 

Licensed groundwater abstractions 

1.6.2.6 A total of three active licensed abstractions have been identified in the 
study area, all within the Transmission Assets Order Limits. These 
abstractions are shown in Figure 1.3A-B and Figure 1.4A-B. and are 
summarised in Table 1.5.  

 Table 1.5 Licensed groundwater abstractions within the study area 

Groundwater Source Protection Zones  

1.6.2.7 Groundwater supply sources are afforded protection by the EA through 
the delineation of SPZs. SPZs define the level of risk to the supply 
source from contamination. Three zones are defined below. 

• Inner protection (SPZ1) - 50 day travel time of pollutant to the 
source of abstraction or a default 50 m minimum radius. 

RPS ID Site name  Distance 
from 
Transmission 
Assets  

Geology Licence 
Number  

Description  

GWA_01 The St Annes 
Old Links Golf 
Club Limited 

0 m (within the 
Transmission 
Assets Order 
Limits) 

Blown 
sand/MMG 

2671353002 Spray irrigation 

GWA_20 Penwortham 
Golf Club 

980 m north west Glacial till/ 
Sherwood 
Sandstone 
Group (SSG) 

2671346006 Spray irrigation 
- direct  

GWA_24 Penwortham 
Golf Club 
Limited 

980 m north west Glacial till/SSG  NW/071/0346/0
01 

Spray irrigation 
- direct  



 

Morgan and Morecambe Offshore Wind Farms: Transmission Assets 
Environmental Statement  Page 15 

• Outer protection zone (SPZ2) - 400 day travel time of pollutant to 
source of abstraction. This zone has a 250 or 500 m minimum 
radius around the source depending on the amount of water taken. 

• Total catchment (SPZ3) - The area around a supply source within 
which all the groundwater ends up at the abstraction point. This 
could extend some distance from the source point. 

1.6.2.8 The groundwater SPZs are shown in Figure 1.3A-B. The total 
catchment area (Zone III) extends into the 400 kV grid connection cable 
corridor at the eastern end of the study area. The SPZ relates to 
multiple groundwater abstraction from the Sherwood sandstone group 
Principal aquifer that are located more than 4 km north east of the study 
area. The SPZ terminates on the northern bank of the River Ribble. 
This implies a general groundwater flow direction to the north east in 
the bedrock aquifer within the study area. The closest protected 
abstractions are located at Lightfoot Green Farm and the Royal Preston 
Hospital, approximately 4.8 km and 5.3 km away from the Transmission 
Assets Order Limits respectively.  

1.6.3 Hydrology  

1.6.3.1 The study area to the north of the River Ribble is located within the 
Ribble management catchment, whilst land to the south is located 
within the Douglas management catchment. Both management 
catchments are located within the wider north west river basin district. 

Main rivers 

1.6.3.2 The following Main Rivers/designated watercourse features are located 
within the Transmission Order Limits. 

• Main Drain and associated tributaries, including Branch Drain. 

• Moss Sluice (also known as Liggard Brook downstream of the study 
area) and associated tributaries. 

• Dow Brook and associated tributary. 

• Middle Pool. 

• Wrea Brook. 

• Pool Stream. 

• Ribble Link/Savick Brook. 

• River Ribble. 

• Mill Brook. 

Ordinary watercourses 

1.6.3.3 The following ordinary watercourse features are located within the 
Transmission Order Limits. 

• Deepdale Brook. 
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• Tributaries of Moss Sluice. 

• Tributaries of Branch Drain and Main Drain. 

• Tributaries of Wrea Brook. 

• Tributaries of Pool Stream. 

• Tributaries of Middle Pool. 

• Tributaries of Mill Brook. 

• Tributaries of Dow Brook. 

Sea 

1.6.3.4 The landfall includes works in the intertidal area, at the coast (east Irish 
Sea). 

Licensed surface water abstractions 

1.6.3.5 No active licensed surface water abstractions have been identified in 
the study area. 
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Figure 1.3A: Bedrock aquifer units, SPZs and licensed abstraction sources within the study area – Sheet A  
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Figure 1.3B: Bedrock aquifer units, SPZs and licensed abstraction sources within the study area – Sheet B  
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Figure 1.4A: Superficial aquifer units and licensed abstraction sources within the study area – Sheet A  
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Figure 1.4B: Superficial aquifer units and licensed abstraction sources within the study area – Sheet B 
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1.6.4 Ground conditions  

1.6.4.1 The detailed ground condition constraints maps for the study area are 
presented in Figure 1.5A-E.  

Landfill sites  

1.6.4.2 Details of the current and historical landfill sites of most concern (based 
on the nature of waste accepted), as presented in those figures, are 
summarised in Table 1.6.  

Table 1.6:  Landfill sites (current and historical) within the study area 

RPS ID Site name and status Waste type 
accepted 

Description  

LF_01 Refuse Tip: Historical  Unknown Unknown waste type but only c. 
0.007 km2 and situated adjacent to the 
Transmission Assets Order Limits and  
near the landfall.  

LF_02 Clifton Drive North, Near 
Blackpool Airport, Lytham, St. 
Annes: Historical 

Unknown Unknown waste covering area of c. 
0.002 km2 and located within the 
Transmission Assets Order Limits.  

LF_03 Leach Lodge Farm, Leach 
Lane, Blackpool Road North, 
St Annes: Historical 

Industrial, 
Commercial 

Possible biodegradable waste mass, 
located across the Transmission 
Assets Order Limits.  

LF_04 Snowdon Road, St Annes, 
Fylde: Historical 

Inert, Commercial, 
Household 

Contains potentially biodegradable 
‘household’ waste. Located within the 
Transmission Assets Order Limits. 

LF_05 Refuse Destructor (B): 
Historical 

Unknown  Unknown waste type but only c. 
0.003 km2 and located within the 
Transmission Assets Order Limits. 

LF_06 Blackpool Airport, Common 
Edge Road, Lytham, 
Blackpool: Historical 

Inert, Household Contains potentially biodegradable 
‘household’ waste. Located across 
and adjacent to the Transmission 
Assets Order Limits.  

LF_07 Midgeland Farm, Midgeland 
Road, Marton, Blackpool, 
Lancashire: Historical 

Inert, Industrial, 
Commercial, 
Household 

Possible biodegradable waste mass, 
but historical site situated on 
mudstone bedrock of the MMG and 
Glacial Till.  
Located c. 300 m north of the 
Transmission Assets Order Limits 
(north of the onshore export cable 
corridor). 

LF_08 Westby Landfill Site, Annas 
Road, FY4 5JY: Active or 
recent 

Waste Landfilling 
Inert, Special, 
Industrial, 
Commercial, 
Household 

Active landfill adjacent to the 
Transmission Assets Order Limits 
accepting potentially biodegradable 
household waste.  

LF_09 Land off Saltcotes Road, Land 
off Saltcotes Road, Ballam 
Road, Lytham, Lancashire - 
Historical 

Inert Historical landfill located c. 470 m 
south of the Transmission Assets 
Order Limits. Only inert waste and 
measuring c. 0.02 km2 in size.  
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RPS ID Site name and status Waste type 
accepted 

Description  

LF_10 Saltcotes, Lytham Hall Park, 
Saltcoates Road, Lytham, 
Lancashire: Historical 

Inert, Industrial, 
Commercial, 
Household, Liquid 
sludge 

Historical landfill located c. 110 m 
south of the Transmission Assets 
Order Limits. Contains potentially 
biodegradable ‘household’ waste.  

LF_11 Lidum Park Industrial Estate, 
Boundary Road, Lytham, FY8 
5LT: Historical 

Unknown Located c. 800 m south of the 
Transmission Assets Order Limits. 
Only measuring c. 0.002 km2 in size 
but unknown waste received.  

LF_12 Moss Side Lane, Moss Side: 
Historical 

Inert Historical landfill located c. 640 m 
north of the Transmission Assets 
Order Limits. Very small (c. 
0.002 km2) and receiving inert waste.  

LF_14 Grange Farm, Lytham Road, 
Freckleton: Active or Recent 

Co-Disposal Landfill 
Site 

Active landfill located c.790 m south of 
the Transmission Assets Order Limits.  

LF_15 Grange Farm No 2, 
Freckleton: Historical 

Inert, Industrial, 
Household, Liquid 
sludge 

Historical landfill which accepted 
biodegradable waste c.620 m south of 
the Transmission Assets Order Limits. 

LF_16 Clifton Marsh Landfill, Preston 
New Road, Freckleton, 
Preston, Lancashire, PR4 
1HN - Active or recent 

Unknown Large (c. 1.0 km2), active landfill 
stretching across northern bank of 
River Ribble, adjacent to the 
Transmission Assets Order Limits. 
Waste type unknown excluding low 
level radioactive waste declared 
through radioactive substance 
authorisation (RS_01).  

LF_17 Clifton Marsh Landfill Site, 
Lytham Road, Clifton: Active 
or Recent 

Co-Disposal Landfill 
Site. Inert, Industrial, 
Commercial, Liquid 
Sludge 

As LF_16. 

LF_19 Clifton Marsh Landfill Site, 
Lytham Road, Clifton: 
Historical 

Unknown Historical landfill only measuring c. 
0.002 km2 in size located c. 650 m 
from the Transmission Assets Order 
Limits. Waste type unknown.  

LF_21 Lea Marsh, Preston: Historical Inert, Industrial Sizable (c. 0.26 km2) historical landfill 
located across and adjacent to the 
Transmission Assets Order Limits 
near the River Ribble. 

LF_22 Refuse Tip Unknown Unknown waste type but only c. 
0.003 km2 and located adjacent to the 
Transmission Assets Order Limits 
near River Ribble. 

LF_23 Refuse Tip Unknown As LF_22. 

LF_24 Refuse Tip Unknown As LF_22. 

LF_25 Refuse Tip Unknown As LF_22. 

LF_26 Refuse Tip Unknown As LF_22. 
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Licensed waste sites  

1.6.4.3 Details of the 20 licensed waste sites identified in the study area, none 
of which are located within the Transmission Assets Order Limits are 
summarised in Table 1.7. These have been distinguished using the 
licence number and are shown in Figure 1.5A-E.  

Table 1.7:  Licensed waste sites within the study area 

RPS 
ID 

Site name  Licence 
number  

Description 

WS_01 Westby Transfer Station, 
Annas Road, Peel, 
Blackpool, Lancashire, 
FY4 5JX 

WES001 Associated with Westby landfill site (LF_08) 
accepting household, commercial and industrial 
waste.  

WS_02 Saltcotes Road, Lytham 
St. Annes, Lancashire, 
FY8 4LS 

SIT030 Associated with Lytham household waste centre 
landfill (LF_10) accepting household, commercial 
and industrial waste.  

WS_03 Saltcotes Road, Lytham 
St Annes, Lancashire, 
FY8 4LS 

LAN017 Associated with Lytham household waste centre 
landfill (LF_10) accepting household, waste. 

WS_04 Waste Transfer Station, 
Lindum Park Industrial 
Estate, Off Boundary 
Road, Lytham St Annes, 
Lancashire, FY8 15HU 

GIL039 Associated with Lindum Park historical landfill 
(LF_11). Household, Commercial and Industrial 
Waste Transfer Station. 

WS_05 Carr Farm, Lodge Lane, 
Warton, Preston, 
Lancashire, FY8 5RP 

FAR062 Biological treatment facility at Carr Farm. Located 
c. 770 m south of the Transmission Assets Order 
Limits.  

WS_06 Freckleton Road, 
Kirkham, Lancashire, 
PR4 2RN 

REC017 Waste electrical and electronic equipment 
treatment facility situated c. 600 m to the west of 
the Transmission Assets Order Limits. 

WS_07 Freckleton Road, 
Kirkham, Lancashire, 
PR4 2RN 

REC346 As WS_06. 

WS_09 Lytham Road, 
Freckleton, Preston, 
Lancashire, PR4 1TT 

LCC001 Associated with co-disposal landfill site (LF_14). 

WS_10 Clifton Marsh L F S, 
Lytham Road, Preston, 
Lancashire, PR4 0XE 

SIT039 Associated with special waste transfer station at 
Clifton marsh landfill (LF_16). 

WS_11 Clifton Marsh L F S, 
Lytham Road, Preston, 
Lancashire, PR4 0XE 

SIT204 As WS_10. 

WS_12 Clifton Marsh Landfill 
Site, Lytham Road, 
Freckleton, Lancashire, 
PR4 0XE 

SIT210 As WS_10. 

WS_13 Lytham Road, Clifton, 
Preston, Lancashire, 
PR4 0XE 

SIT037 Associated with composting facility at Clifton 
Marsh landfill (LF_16). 
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RPS 
ID 

Site name  Licence 
number  

Description 

WS_14 Lytham Road, Clifton, 
Preston, Lancashire, 
PR4 0XE 

SIT002 Associated co-disposal landfill site at Clifton 
Marsh landfill (LF_16). 

WS_15 Clifton Marsh 
Composting Facility, 
Lytham Road, Clifton, 
Preston, Lancashire, 
PR4 0XE 

SIT049 As WS_13. 

WS_16 Lytham Road, Clifton, 
Preston, Lancashire, 
PR4 0XE 

SIT038 As WS_14. 

WS_17 Ratten Lane, Hutton, 
Preston, Lancashire, 
PR4 5TH 

TEG001 Composting facility at Sherdley Farm. Located c. 
470 m southwest of the Transmission Assets 
Order Limits. Due to association with established 
agricultural property and situation above thick 
layer of glacial till, risk is deemed to be low.  

WS_18 Ratten Lane, Hutton, 
Preston, Lancashire, 
PR4 5TH 

TEG003 As WS_17.  

WS_19 Waste Technology Park, 
Wallend Road, Preston 
Docks, Preston, 
Lancashire, PR2 2HW 

LAN020 Associated with HCl and asbestos waste at 
Preston Docks historical landfill (LF_24).  

WS_20 Waste Technology Park, 
Wallend Road, Preston 
Docks, Preston, 
Lancashire, PR2 2HW 

NEA057 As WS_19.  

WS_21 Acrylan Shed, Wall End 
Road, Off Riversway, 
Preston, Lancashire, 
PR2 2HW 

MBM001 Associated with household, commercial and 
industrial waste transfer station at Preston Waste 
Transfer Station (LF_25).  

Pollution incidents  

1.6.4.4 Details of the 11 recorded pollution incidents identified in the study area 
are summarised in Table 1.8. Four categories of pollution incident are 
recorded. 

• Category 1 – major, serious and/or extensive impact or effect on 
the environment, people and/or property. 

• Category 2 – significant impact or effect on the environment, 
people and/or property. 

• Category 3 – minor or minimal impact or effect on the 
environment, people and/or property. 

• Category 4 – substantiated incident with no impact. 
1.6.4.5 Only the Category 1 and 2 pollution incidents that affect land and water 

within the study area and that have the potential to be significant, have 
been presented.  
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Table 1.8:  Environmental pollution incidents within the study area 

RPS ID Incident ID Principal 
impacted 
medium 
(pollutant) 

Severity 
category  

Comments 

PI_01 115607F Land  
(Biodegradable 
materials and 
wastes)  

2 Notification date 2002, not 
within the Transmission 
Assets Order Limits.  

PI_02 1222071 Water  
(Crude Sewage)  

2 Notification date 2014, not 
within the Transmission 
Assets Order Limits.  

PI_03 371393 Water  
(Pollutant not 
identified)  

2 Notification date 2006, within 
the Transmission Assets 
Order Limits. 

PI_04 351641 Water  
(Unidentified Oil)  

2 Notified in 2005, within the 
Transmission Assets Order 
Limits.  

PI_05 96817 Water  
(Pollutant not 
identified)  

2 Notified in 2002, adjacent to 
the Transmission Assets 
Order Limits.  

PI_06 599136 Land 
(Construction and 
demolition materials 
and wastes) 

2 Notified in 2008, not within the 
Transmission Assets Order 
Limits.  

PI_07 1332916 Water  
(Contaminated 
Water)  

2 Notified in 2015, not within the 
Transmission Assets Order 
Limits.  

PI_08 371181 Land 
(Agricultural slurry 
and dilute slurry) 

2 Notified in 2006, not situated 
within Transmission Assets 
Order Limits.  

PI_09 650564 Water  
(Sludge)  

2 Notified in 2009, situated 
within the Transmission 
Assets Order Limits.  

PI_11 134994 Water  
(Food and drink)  

2 Notified in 2003, situated 
adjacent to the Transmission 
Assets Order Limits, situated 
c. 150 m from National Grid 
Penwortham substation.  

Licensed discharges to groundwater  

1.6.4.6 There were 77 licensed discharges to controlled waters reported within 
the study area. Of these 77 discharges, none were recorded as 
discharging to ground and subsequently have been scoped out of 
impact assessments for the study area.  
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Fuel stations and garages  

1.6.4.7 Fuel stations represent a particular risk to land and groundwater quality. 
The details of the eight current or historical garages identified in the 
study area are summarised in Table 1.9.  

Table 1.9: Recent and historical fuel stations and garages within the study 
area 

RPS 
ID 

Address Status Description 

FS_01 Midgeland Road, 
Great Marton Moss, 
Borough of 
Blackpool 

Open garage Underlain by alluvium, glacial till and MMG. 
Located c. 370 m north of the Transmission 
Assets Order Limits. 

FS_02 Co-op Car Park, 
Lodge Close, 
Freckleton, Borough 
of Fylde, Lancashire 

Historical garage Underlain by glacial till and MMG. Located c, 
960 m south of the Transmission Assets Order 
Limits. 

FS_03 Landcrest Close, 
Freckleton, Borough 
of Fylde, Lancashire 

Historical garage Underlain by glacial till and MMG. Located c. 
100 m west of the Transmission Assets Order 
Limits. 

FS_04 Marsh Garage, 
Preston New Road, 
Freckleton, Clifton, 
Borough of Fylde 

Open garage Underlain by alluvium, glacial till and SSG. 
Located c. 510 m south of the Transmission 
Assets Order Limits. 

FS_05 Motorhome Rent 
UK, Blackpool Rd, 
Clifton 

Closed garage Underlain by alluvium, glacial till and sherwood 
sandstone group. Located adjacent to the 
Transmission Assets Order Limits. 

FS_06 Hallmark Cars, 
Blackpool Rd, 
Clifton 

Closed service 
station - now car 
dealership  

Underlain by alluvium, glacial till and sherwood 
sandstone group. Located adjacent to the 
Transmission Assets Order Limits. 

FS_07 Costa Coffee, Drive 
Thru, Blackpool Rd, 
Lea, Preston 

Historical garage  Underlain by glacial till and sherwood 
sandstone group. Located adjacent to the 
Transmission Assets Order Limits. 

FS_08 Wallend Road, 
Ashton-on-Ribble, 
Preston, Lancashire 

Historical - Now 
brownfield site 

Underlain by alluvium, glacial till (inferred) and 
SSG. Located adjacent to the Transmission 
Assets Order Limits. 

Radioactive substance authorisations 

1.6.4.8 Only one site has been identified within the study area that is licensed 
for the storage and processing of radioactive substances. That site is 
summarised in Table 1.10 and relates to the Clifton Marsh landfill 
(LF_16). This landfill is located adjacent to the Transmission Assets 
Order Limits on the northern bank of the River Ribble. 
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Table 1.10:  Radioactive substance authorisations within the study area 

RPS 
ID 

Locations 
  

Permission 
Number 

Comments 

RS_01 SUEZ 
Recycling & 
Recovery 
(Lancashire) 
Limited, 
Clifton Marsh 
Landfill Site 

WB3495DU Clifton Marsh landfill has an active authorisation to dispose 
of solid, low level radioactive waste since 2012. Therefore, 
the mapped landfill can be expected to contain radioactive 
waste.  

Licensed industrial activities 

1.6.4.9 Thirty licensed industrial activities are identified with the study area 
within the Groundsure Insights report. These licensed industrial 
activities were curated to remove duplicate entries, and activities that 
were deemed low risk. Licensed industrial activities deemed to be 
higher risk are presented in Table 1.11. These sites are also shown in 
Figure 1.5A-E.  

Table 1.11:  Licensed industrial activities within the study area 

RPS ID Permit number  Location 
(Process) 

Effective 
date  

Status  Description 

IA_01 ZP3637SU Clifton Marsh 
Chemical Store  
(Hazardous 
waste disposal) 

20/06/2006 Supersed
ed 

Licensed 
activity has 
been 
superseded by 
more recent 
license (IA_03). 

IA_03 PP3435DD Clifton Marsh 
Chemical Store 
(Temporary 
storage of 
hazardous 
waste) 

30/06/2016 Effective Effective 
licence on area 
underlain by 
thick glacial till. 
Located c. 
900 m 
southwest of 
the 
Transmission 
Assets Order 
Limits. 

IA_04 LP3132LC Clifton Marsh 
Landfill - Phase 
4  
(Combustion of 
waste derived 
fuel)  

29/05/2007 Supersed
ed 

Superseded 
licence on area 
underlain by 
thick glacial till. 
Located c. 
820 m 
southwest of 
the 
Transmission 
Assets Order 
Limits. 

IA_05 PP3135DN Clifton Marsh 
Leachate 

30/06/2016 Supersed
ed 

Superseded 
licence on area 
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RPS ID Permit number  Location 
(Process) 

Effective 
date  

Status  Description 

Treatment 
Plant 
(Physico- 
chemical 
treatment and 
disposal of 
non-hazardous 
waste)  

underlain by 
thick glacial till. 
Located c. 
740 m south of 
the 
Transmission 
Assets Order 
Limits. 

IA_06 PP3836DX Marsh Farm 
Broiler Unit 
(Intensive 
farming)  

20/09/2018 Effective Effective 
licence on area 
underlain by 
thick Glacial till. 
Located c. 
470 m south of 
the 
Transmission 
Assets Order 
Limits. 

1.6.4.10 Table 1.6 to Table 1.11 identify those activities and land uses that are 
considered to represent the highest risk with respect to ground 
conditions within the study area and potentially the most significant 
constraints for the construction and the operation and maintenance 
phase of the Transmission Assets.  

1.6.4.11 The Groundsure Insights report and associated historical mapping also 
identifies a wide range of other current, recent or historical activities and 
land uses from multiple datasets. These features are shown in the 
constraints mapping in Figure 1.5 A-E. 

Recent industrial land uses 

1.6.4.12 A total of 335 recent industrial land uses were identified in the study 
area within the Groundsure Insights report. These recent industrial land 
uses were screened to remove multiple entries assigned from different 
survey dates and activities that were deemed low risk. Recent industrial 
land uses deemed to be higher risk are presented in Table 1.12. These 
sites are also shown in Figure 1.5A-E.  

Table 1.12: Recent Industrial Land Uses within the study area 

RPS_ID Description Within Transmission 
Assets Order Limits? 

RILU_01 
Blackpool Airport - Airports and 
landing strips 

No c. 270 m east 

RILU_02 
St Annes Radar Station - 
Telecommunications features 

No c. 250 m west 

RILU_03 Gas Governor - Gas features No c. 10 m south 

RILU_04 
Slurry lagoon - Waste storage, 
processing and disposal 

No c. 50 m north west 
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RPS_ID Description Within Transmission 
Assets Order Limits? 

RILU_05 
Slurry bed - Waste storage, 
processing and disposal 

No c. 30 m south east 

RILU_06 Water pumping stations No c. 60 m west 

RILU_07 

Sewage pumping station - 
Waste storage, processing and 
disposal 

No c. 60 m west 

RILU_08 

Sludge pit plantation - Waste 
storage, processing and 
disposal 

No c. 65 m south 

RILU_11 Water pumping stations No c. 910 m southwest 

Historical industrial land uses 

1.6.4.13 A total of 514 historical industrial land uses were identified in the study 
area within the Groundsure Insights report. These historical industrial 
land uses were screened to remove multiple entries assigned from 
different survey dates and activities that were deemed lower risk. 
Historical industrial land uses deemed to be higher risk are presented in 
Table 1.13. These sites are also shown in Figure 1.5A-E.  
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Table 1.13: Historical industrial land uses within the study area 

RPS ID Dates Recorded Land Use Within 
Transmission 
Assets Order 
Limits? And 
Approximate 
Distance and 
Direction 

HILU_01 1951, 1968, 1981, 1987 Railway sidings Yes 

HILU_02 1951 Refuse heap No – c. 130 m east 

HILU_03 1930, 1938 Miniature rifle range Yes 

HILU_04 1909, 1930, 1938, 1951, 1968 Railway sidings Yes 

HILU_05 1987 Fire station No – adjacent to 
boundary 

HILU_06 1951, 1968, 1981, 1987 Aerodrome, airport Yes 

HILU_07 1930, 1938 Refuse destructor Yes 

HILU_08 1987 Radar station No - c. 210 m west 

HILU_09 1968 Radar station No - c. 55 m west 

HILU_10 1989 Mortuary No - c. 610 m south 

HILU_11 1846 Brick field Yes 

HILU_12 1909 Old clay pit No – adjacent to 
boundary 

HILU_13 1909 Old clay pit No – adjacent to 
boundary 

HILU_14 1951 Gas works No - c. 210 m east 

HILU_15 1909, 1930 Fever hospital No - c. 510 m north 

HILU_16 1930, 1938 Fever hospital No - c. 510 m north 

HILU_17 1909, 1930, 1938 Burial ground Yes 

HILU_18 1846 Refuse heap No – adjacent to 
boundary 

HILU_20 1951, 1979 Petrol storage 
tanks, petrol depot 

No - c. 35 m north 
east 

HILU_21 1974, 1982, 1990 Petrol depot No - c. 210 m east 

HILU_22 1990 Dock No - c. 210 m east 

HILU_23 1909, 1931 Old clay pit Yes 
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Figure 1.5A: Overview of ground conditions constraints within the study area 
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 Figure 1.5B: Overview of ground conditions constraints within the study area 
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Figure 1.5C: Overview of ground conditions constraints within the study area
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Figure 1.5D: Overview of ground conditions constraints within the study area 
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Figure 1.5E: Overview of ground conditions constraints within the study area
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 Historical mining operations  
1.6.4.14 The Groundsure Insights report provides multiple datasets that relate to 

current and historical mining in the study area most notably: 

• surface ground workings from a review of the historical mapping; 
and  

• location of ‘British Pits (BritPits)’ which are closed or active surface 
and underground mineral workings obtained from records of the 
BGS.  

1.6.4.15 The digital data for those datasets has been used to produce Figure 
1.6A-B. 

1.6.4.16 Several surface ground workings have been identified within the study 
area, with some located within the Transmission Assets Order Limits. 
However, these features are typically very small and almost exclusively 
relate to ponds. Small ponds are a common feature in the undeveloped 
parts of the study area and reflect the low permeability glacial till that 
dominate the surface geology. 

1.6.4.17 There are 19 BritPits identified within the study area. BritPits identified 
within the Transmission Assets Order Limits are limited to one located 
within an area proposed for use as onshore biodiversity net gain 
enhancement and/or mitigation and a second within a former foreshore 
sand working in the west at Lytham St Annes. 

1.6.4.18 The BritPits are typically recorded as being former clay or shale 
workings and they normally correlate with surface ground workings of 
small spatial extent. Two BritPits relate to sites identified as historical 
landfills (LF_10 and LF_21 (see Table 1.6)) in other datasets reviewed. 

1.6.4.19 There are no historical mines reported by the BGS or in the Groundsure 
data within the study area. 

Radon 

1.6.4.20 According to the Indicative Atlas of Radon in England and Wales 
published by the Health Protection Agency (part of Public Health 
England now UK Health Security Agency) and the BGS, the 
Transmission Assets Order Limits are located in an area at lowest band 
of radon potential where less than 1% of homes are at or above the 
Action Level.  

Unexploded Ordnance 

1.6.4.21 The Construction Industry Research and Information Association 
Report C681 (Stone et al., 2009) outlines recommendations for dealing 
with the potential risk associated with the legacy of Unexploded 
Ordnance (UXO) risk, largely relating to Word War Two bombing and 
military sites.  

1.6.4.22 Reference to the Zetica Unexploded Bomb Risk mapping indicates that 
the Transmission Assets is in an area of low potential risk from 
Unexploded Bombs. As the Transmission Assets is not within an area 
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of known military history, in general accordance with the CIRIA Report, 
no further consideration of UXO relating to wartime bombing is 
considered necessary. However, given the historical presence of a mini 
rifle range within the area if the landfall, the potential cannot be entirely 
discounted. 
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Figure 1.6A: Overview of historical mining activity within the study area – Sheet A  
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Figure 1.6B: Overview of historical mining activity within the study area – Sheet B
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1.7 Outline conceptual site model 

1.7.1 Potential pollutant linkages 

1.7.1.1 An outline CSM consists of an appraisal of the source-pathway-receptor 
contaminant linkages which is central to the approach used to 
determine the existence of contaminated land according to the definition 
set out under Part 2A of the Environmental Protection Act 1990. For a 
risk to exist (under Part 2A), all three of the following components must 
be present to facilitate a potential pollutant linkage. The approach 
involves the development of a conceptual site model to describe 
sources of contamination, the potential migration and exposure 
pathways and potential receptors that may exist and subsequently 
identify the SPR linkage.  

• Source referring to the source of contamination (Hazard). 

• Pathway for the contaminant to move/migrate to receptor(s). 

• Receptor (Target) that could be affected by the contaminant(s). 
1.7.1.2 Receptors include human health, controlled waters, and 

buildings/structures.  
1.7.1.3 As part of the assessment the potential risks to receptors for potential 

sources is given one of the following classifications. 

• Low risk - it is considered unlikely that issues within the category 
will give rise to significant harm to identified receptors. 

• Moderate risk - it is possible, but not certain that issues within the 
category will give rise to significant harm to receptors. 

• High risk - there is a high potential that issues within the category 
will give rise to significant harm to identified receptors. 

1.7.1.4 Each stage of the potential pollutant linkage sequence has been 
assessed individually on the basis of information obtained during the 
desk study exercise and are discussed in the following section. 

1.7.2 Potential contamination sources 

1.7.2.1 Potential contamination sources are identified as onsite (within the 
Transmission Assets Order Limits) or offsite (outside the Transmission 
Assets Order Limits and within the study area). 
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Table 1.14: Potential contamination sources 

Onsite/offsite Current/historical Potential contamination sources  
Onsite  Current   Recent industrial activities (Reference Table 1.12) 

• Landfall and onshore export cable corridor 
– Blackpool Airport 

• Substations 
– National Grid Penwortham substation.  

Historical  Landfills (Reference Table 1.6) 
• Landfall and onshore export cable corridor 

– Refuse tip 
– Clifton Drive North 
– Leach Lodge Farm 
– Snowdon Road 
– Refuse destructor 
– Blackpool Airport 

• 400 kV grid connection cable corridor 
– Lea Marsh 
 

Pollution incidents (Reference Table 1.8) 
• Landfall and onshore export cable corridor 
• 400 kV grid connection cable corridor 
 
Historical land use activities (Reference Table 1.13) 
• Landfall and onshore export cable corridor 

– Railway sidings 
– Refuse heap 
– Rifle range 
– Aerodrome 
– Refuse destructor 
– Brick field 

• Substations 
– Burial ground 
– Dock 

• 400 kV grid connection cable corridor 
– Old clay pit 

 
Garages (Reference Table 1.9) 
• 400 kV grid connection cable corridor 
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Onsite/offsite Current/historical Potential contamination sources  
Offsite Current  Recent landfills (Reference Table 1.6) 

• Landfall and onshore export cable corridor 
– Westby landfill 

• 400 kV grid connection cable corridor 
– Grange Farm 
– Clifton Marsh 

 
Radioactive substance authorisation (Reference Table 
1.10) 
• 400 kV grid connection cable corridor 
 
Licenced waste sites (Reference Table 1.7) 
• Landfall and onshore export cable corridor 
• 400 kV grid connection cable corridor 
• Substations 

 
Licenced industrial activities (Reference Table 1.11) 
• 400 kV grid connection cable corridor 

– Clifton Marsh 
– Marsh Farm Broiler Unit 
 

Recent industrial activities (Reference Table 1.12) 
• Landfall and onshore export cable corridor 

– Radar station 
– Gas governor 

• Substations 
– Slurry bed/lagoon 

• 400 kV grid connection cable corridor 
– Sludge pit plantation 
– Water pumping station 
 

Garages (Reference Table 1.9) 
• Landfall and onshore export cable corridor 
• 400 kV grid connection cable corridor 
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Onsite/offsite Current/historical Potential contamination sources  
Historical  Historical landfills (Reference Table 1.6) 

• Landfall and onshore export cable corridor 
– Midgeland Farm 
– Land off Salcotes Road 
– Salcotes 
– Lidium Park Industrial 
– Moss Side Lane 

• 400 kV grid connection cable corridor 
– Grange Farm No. 2 
– Refuse tips 
 

Pollution incidents (Reference Table 1.8) 
• Landfall and onshore export cable corridor 
• Substations 
• 400 kV grid connection cable corridor 

 
Historical land use activities (Reference Table 1.13) 
• Landfall and onshore export cable corridor 

– Fire station 
– Radar stations 
– Mortuary 
– Refuse heap 
– Old clay pits 
– Gas works 
– Fever hospital 

• 400 kV grid connection cable corridor 
– Petrol storage tanks, depot 
 

Fuel stations, depot and garages (Reference Table 1.9) 
• Landfall and onshore export cable corridor 
• Substations 
• 400 kV grid connection cable corridor 

 

1.7.3 Potential pathways 

1.7.3.1 The potential pollutant pathways include the following:  

• inhalation, dermal contact and ingestion of soils/soil derived dusts; 

• inhalation, dermal contact and ingestion with contaminants within 
perched water and shallow groundwater; 

• inhalation of volatile contaminants and/or ground gases arising from 
soils or groundwater; 



 

Morgan and Morecambe Offshore Wind Farms: Transmission Assets 
Environmental Statement  Page 44 

• migration of ground gases into buildings through foundations and 
building infrastructure; 

• leaching of mobile contaminants within soils; 

• surface water run-off mobilising contaminants within soils; 

• vertical and lateral migration of contaminants within groundwater in 
permeable strata; and 

• migration of contaminants via construction techniques including 
Horizontal Direction Drilling (HDD) and piling.  

1.7.4 Potential receptors 

1.7.4.1 Potential receptors include the following:  

• end users (maintenance workers); 

• adjacent site users (general public); 

• buildings/structures; 

• utility infrastructure; 

• aquifer units; 

• Source Protection Zones;  

• groundwater abstractions; 

• surface waters including the River Ribble; and 

• ecological sites including the Ribble Estuary SSSI and Lytham St. 
Annes Dunes SSSI and LNR. 

1.7.4.2 Geological receptors at the location of the landfall namely the Starr Hills 
Dunes Local Geodiversity Site has been discounted as there will be no 
open trenching or construction compounds located within the 
designated sites and the proposed construction technique i.e., use of 
HDD (or other trenchless techniques), will pass beneath the designated 
site. 

1.7.4.3 Construction workers are also discounted as a receptor as risks to this 
receptor will be appropriately assessed and managed through the 
application of the Construction, Design and Management Regulations 
2015. 

1.7.5 Outline conceptual site model 

1.7.5.1 An outline CSM has been developed on the basis of the desk study 
findings. The CSM is used to identify potential sources, pathways, and 
receptors (i.e., potential pollutant linkages) on site post development 
and is summarised in the table below. Should the development layout 
plan vary from that reviewed and included as a part of this PRA or a 
change of proposed site usage be proposed then the CSM and derived 
risk ratings should be reviewed accordingly. 
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1.7.5.2 The CSM references the following areas where they are considered 
beneficial to the assessment: 

• landfall;  

• onshore export cable corridor; 

• 400 kV grid connection cable corridor; and 

• other areas focussing on the onshore substations and existing 
National Grid Penwortham substation. 
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Table 1.15:  Outline Conceptual Site Model 

Potential source Contaminants of 
concern 

Via Potential 
pathways 

Linkage 
potentially 
active? 

Receptors Qualitative 
risk rating 
(refer to 
Section 
1.7.1) 

Notes 

On site – current/historical 
Industrial activities  
Landfall and Onshore Export 
Cable Corridor 
Includes Blackpool Airport, 
refuse destructor, railway 
sidings, refuse heap, historical 
landfills, agricultural land use 
 
400 kV Grid Connection Cable 
Corridor 
Includes historical landfills, 
pollution incidents, agricultural 
land use 
 
Other Areas 

Metals, hydrocarbons, 
PFAS, PCBs, 
herbicides, pesticides, 
asbestos 
 

So
il 

Direct 
contact/inge
stion 

 
 

Future site 
users 

Low  No regular occupation of the 
Transmission Assets post 
development. During the operational 
phase of the project, site operatives 
have the potential to be exposed to 
contaminants, if present, during 
maintenance works.  

Inhalation of 
volatiles 

 
 

Future site 
users 

Low  No regular occupation of the 
Transmission Assets post 
development. 

Airborne 
migration of 
soil or dust 

 

 

Adjacent site 
users 

Low Potential sources of contamination 
have been identified within the 
Transmission Assets Order Limits. 
Requirements for dust mitigation 
during construction are assessed 
further int the be assessed further and 
implemented through the Dust 
Management Plan (Document 
Reference J1.2). 
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Potential source Contaminants of 
concern 

Via Potential 
pathways 

Linkage 
potentially 
active? 

Receptors Qualitative 
risk rating 
(refer to 
Section 
1.7.1) 

Notes 

Includes an existing National 
Grid substation and a burial 
ground, agricultural land use. 
 

Leaching of 
mobile 
contaminant
s 

 Superficial 
deposits 
aquifers 
Ecological 
receptors 
Utility 
infrastructure 

Moderate to 
High 

Landfall and onshore export cable 
corridor 
Construction activities associated with 
the proposed development include 
trenching, trenchless technologies 
including direct pipe, haul roads or 
compounds have the potential to 
disturb existing ground/groundwater 
contamination and/or create 
preferential pathways which could 
result in contaminant migration to 
sensitive water resources.  

Moderate to 
High 

400 kV grid connection cable corridor 
As above applicable to micro-
tunnelling or direct pipe beneath the 
River Ribble. 

Moderate Other areas 
As above applicable to construction of 
the onshore substations. 
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Potential source Contaminants of 
concern 

Via Potential 
pathways 

Linkage 
potentially 
active? 

Receptors Qualitative 
risk rating 
(refer to 
Section 
1.7.1) 

Notes 

Onsite - current/historical 
As above. 
 
Offsite – current/historical 
Landfall and onshore export 
cable corridor 
Includes Blackpool Airport, 
historical landfills and waste 
sites, gas works, pollution 
incidents, agricultural land use. 
 
400 kV grid connection cable 
corridor 
Includes fuel stations, petrol 
depot, historical landfills and 
waste sites, sewage works, 
pollution incidents, agricultural 
land use. 
 
Other Areas 
Includes sewage works, 
pollution incidents, agricultural 
land use. 

Metals, hydrocarbons 

G
ro

un
dw

at
er

 

Vertical and 
lateral 
migration in 
permeable 
strata 

 Superficial 
deposits 
aquifers and 
abstractions 
Surface water 
bodies 
Ecological 
Receptors 
Utility 
infrastructure 

High Landfall and onshore export cable 
corridor 
Construction activities associated with 
the proposed development have the 
potential to disturb existing 
contamination and/or create 
preferential pathways which could 
result in contaminant migration, 
including that potentially associated 
with the airport and historical landfills. 
Possible that the construction could 
render the abstraction source near 
Blackpool Airport temporarily 
unviable. 

Moderate to 
High 

400 kV grid connection cable corridor 
As above with HDD (or other 
trenchless techniques) beneath the 
River Ribble. 

Low Other areas 
Any intrusive groundworks may 
disturb and/or mobilise potential 
contamination. Piling may create a 
new pathway for contamination 
though high risk areas are generally 
remote. 

Vertical and 
lateral 
migration in 

 Principal 
aquifer and 
abstractions 

 NA Landfall and onshore export cable 
corridor 
No pathways identified. 
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Potential source Contaminants of 
concern 

Via Potential 
pathways 

Linkage 
potentially 
active? 

Receptors Qualitative 
risk rating 
(refer to 
Section 
1.7.1) 

Notes 

permeable 
strata 

SPZ  NA 400 kV grid connection cable corridor 
No pathways identified. 

 Low Other areas 
Where piling is proposed for the 
onshore substations, there is potential 
for new contaminant pathways. 
However, the clay-rich glacial till 
(boulder clay) that separates the 
surface aquifer and bedrock aquifer 
will afford protection to the bedrock 
aquifer from shallow surface activities. 

On and offsite 
All areas 
Made 
Ground/landfills/peat/Alluvium 
or TFD containing peat and 
other organic material.  

Methane/carbon 
dioxide 

So
il 

Inhalation of 
ground 
gas/explosiv
e risks 

 Future site 
users 
Future and 
offsite 
buildings 

 NA Landfall and onshore export cable 
corridor 
No buildings. 

 NA 400 kV grid connection cable corridor 
No buildings. 

 Moderate Other areas 
Future usage at substations likely to 
be restricted to routine maintenance 
checks. 

Note: In the event that a Moderate or High Qualitative Risk Rating is identified further assessment is required. 
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1.8 Conclusions 

1.8.1.1 The outline CSM produced upon completion of the desk study 
assessment has identified a number of potential pollutant linkages that 
may be active upon the redevelopment of the site. Those that have 
been identified are considered to represent from low to high risk. 

1.9 Recommendations and commitments 

1.9.1.1 Ground investigations are proposed to obtain further information on the 
contamination status of the soils and groundwater for moderate or high 
risk potential pollutant linkages identified within Table 1.15. 

1.9.1.2 Where the results of the ground investigation determine that 
remediation is required to ensure that the site is suitable for its 
proposed use, a remediation strategy would be prepared. The strategy 
would comprise the following: 

• implementation plan setting out the objectives and requirements of 
the remediation; 

• validation sampling to confirm that remediation objectives have 
been met; and  

• verification report. 
1.9.1.3 The scope of the remediation strategy would be agreed with the 

Environment Agency/relevant local planning authority prior to its 
implementation. The verification report would also be sent to the 
Environment Agency/relevant local planning authority for approval. 
Subject to the scope and results of the Remediation Strategy, the 
following would be undertaken where appropriate to inform construction 
activities and the detailed design of buildings: 

• piling risk assessment (in accordance with the Environment Agency 
guidance (Environment Agency, 2001) including control measures 
(where appropriate) to mitigate risk to controlled waters during piling 
installation; 

• detailed ground gas risk assessment and gas control measures 
during construction and to be incorporated into building design 
(where appropriate); and 

• groundwater and/or surface water monitoring. 
1.9.1.4 The Project is committed to ensuring potential linkages are 

appropriately investigated, assessed and mitigated. Further information 
in relation to these is provided in Volume 3, Chapter 1: Geology, 
hydrogeology and ground conditions. 
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A.1 Appendix A: Assessment Limitations  
1. A "desk study" means that no site visits have been carried out as any 

part thereof, unless otherwise specified. 
2. This report provides available factual data for the site obtained only 

from the sources described in the text and related to the site on the 
basis of the location information provided by the Client. 

3. The desk study information is not necessarily exhaustive and further 
information relevant to the site may be available from other sources. 

4. The accuracy of maps cannot be guaranteed and it should be 
recognised that different conditions on site may have existed between 
and subsequent to the various map surveys. 

5. No sampling or analysis has been undertaken in relation to this desk 
study. 

6. Any borehole data from British Geological Survey sources is included 
on the basis that: "The British Geological Survey accept no 
responsibility for omissions or misinterpretation of the data from their 
Data Bank as this may be old or obtained from non-BGS sources and 
may not represent current interpretation". 

7. Where any data supplied by the Client or from other sources, including 
that from previous site investigations, have been used it has been 
assumed that the information is correct.  No responsibility can be 
accepted by RPS for inaccuracies in the data supplied by any other 
party. 

8. This report is prepared and written in the context of an agreed scope of 
work and should not be used in a different context.  Furthermore, new 
information, improved practices and changes in legislation may 
necessitate a re-interpretation of the report in whole or in part after its 
original submission. 

9. The copyright in the written materials shall remain the property of the 
RPS Company but with a royalty-free perpetual licence to the Client 
deemed to be granted on payment in full to the RPS Company by the 
Client of the outstanding amounts. 

10. The report is provided for sole use by the Client and is confidential to 
them, their professional advisors, no responsibility whatsoever for the 
contents of the report will be accepted to any person other than the 
Client.  
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A.2 Appendix B: BGS Borehole Records 



BGS ID: 10625 : BGS Reference: SD52NW17/F
EPSG: 27700  : 350299,427668

Contact BGS: ngdc@bgs.ac.uk



BGS ID: 10625 : BGS Reference: SD52NW17/F
EPSG: 27700  : 350299,427668

Contact BGS: ngdc@bgs.ac.uk



BGS ID: 10625 : BGS Reference: SD52NW17/F
EPSG: 27700  : 350299,427668

Contact BGS: ngdc@bgs.ac.uk



BGS ID: 10622 : BGS Reference: SD52NW17/C
EPSG: 27700  : 350369,427836

Contact BGS: ngdc@bgs.ac.uk
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