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FLOOD RISK ASSESSMENT 
 

ALTCAR MOSS, WEST LANCASHIRE 
 

Non-Technical Summary 
  
Envireau Water has been commissioned by Aurora Energy Resources Ltd to produce a Flood Risk Assessment to 
support a planning application for a Proposed Development at their Altcar Moss (AM) well site at Altcar Moss, 
Sutton’s Lane, Great Altcar, West Lancashire (“the Site”). The Site is located in Petroleum Exploration and 
Development Licence (PEDL) 164. The Site covers approximately 1.73ha and is located in a rural locality comprised 
of relatively flat, low-lying agricultural farmland. 
 
The Proposed Development comprises the construction of a new well site and access track, and the drilling of two 
exploratory wells to evaluate the hydrocarbon potential from the Carboniferous-age Bowland Shale and Hodder 
Mudstone sequence. Both wells will be hydraulically fractured and flow tested. If the exploratory works are 
unsuccessful, both boreholes will be decommissioned and abandoned, and the Site restored. If successful, then 
any future works would be the subject of a separate planning application. 
 
The Site is located in Flood Zone 3a (1% or greater probability of flooding from rivers or 0.5% or greater 
probability of flooding from the sea). However, the Environment Agency flood map for planning does not take 
into account the presence of fluvial flood defences which are located to the north and east of the Site along 
Downholland Brook and Cheshire Lines Brook, respectively. These flood defences provide a Standard of 
Protection of between 1 in 50 to 1 in 100 years. The area of Altcar is also served by a pumped land drainage 
system which manages water levels in the area around the Site. Furthermore, tidal defences and significant sand 
dunes are located along the Irish Sea coastline to the west of Formby. The risk of flooding from all other sources 
to and from the Site - groundwater, artificial waterbodies, public sewers, roads and post-restoration - has been 
assessed as being very low. 
 
Despite the Site being protected from both fluvial and tidal flooding, there remains a residual flood risk from a 
breach, failure or overtopping of the defences and failure of pumping stations. However, the residual risk is very 
low as the flood defences and pumping stations are managed and maintained by the Environment Agency. 
Mitigation measures including provision of a safe access and egress route and flood warning and evacuation plan 
are included as part of the Proposed Development to minimise damages and the risk to life in the case of any 
flooding as well as ensuring that there is no increase in the risk of flooding elsewhere. 
 
Rainfall runoff at the Site will be controlled and managed within the enclosed well site. Clean surface water will be 
discharged at the greenfield runoff rate (QBar) and any contaminated water from bunded areas of the Site 
removed by tanker to an Environment Agency approved facility. 
 
Envireau Water  
08/03/2019 
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FLOOD RISK ASSESSMENT 

 
ALTCAR MOSS, WEST LANCASHIRE 

 
1 INTRODUCTION 
 
Envireau Water has been commissioned by Aurora Energy Resources Limited (AER) to prepare a flood risk 
assessment (FRA) to support a planning application for a Proposed Development at their Altcar Moss (AM) well 
site at Altcar Moss, Sutton’s Lane, Great Altcar, West Lancashire (“the Site”). The Site is located in Petroleum 
Exploration and Development Licence (PEDL) 164. 
 
1.1 Overview 
 
A summary of the Site details is provided in Table 1. 
 
Table 1  Summary of Site Details 
 
Site Name Exploratory well site, Altcar Moss 
National Grid Reference SD 32685 07530 
Application Site Area 1.73ha (well site and access track). Well site is 0.96ha. 
Existing Land Use Agriculture 
Proposed Land Use Exploratory well site and restoration to agriculture 
NPPF Vulnerability Less Vulnerable 
Environment Agency Flood Zone Flood Zone 3a (Defended) 
Minerals Planning Authority Lancashire County Council 
 
1.2 Background 
 
The Proposed Development comprises the construction of a new well site and access track, and the drilling of two 
exploratory wells to evaluate the hydrocarbon potential from the Carboniferous-age Bowland Shale and Hodder 
Mudstone sequence. A vertical well will be drilled and cored to a depth of approximately 3,000m True Vertical 
Depth (TVD) followed by the drilling of a second well with a horizontal section approximately 1,500m in length. 
 
Both wells will be hydraulically fractured and flow tested. If the exploratory works are unsuccessful, both 
boreholes will be decommissioned and abandoned, and the Site restored. If successful, then any future works 
would be the subject of a separate planning application. 
 
1.3 Report Context 
 
This FRA has been written and submitted taking account of the principles described in the National Planning 
Policy Framework (NPPF) February 2019 [Ref. 1] and the accompanying online resource, National Planning 
Practice Guidance (NPPG): Flood Risk and Coastal Change 2014 [Ref. 2]. 
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The principal objectives of this assessment are to demonstrate that the Proposed Development is not significantly 
vulnerable to flooding and will not increase the risk of flooding at the Site or elsewhere. This FRA includes and is 
supported by the following key data sources: 
 

• Ordnance Survey (OS) 1:25,000 Explorer Maps; 
• Proposed development design plans and topographical survey data for the Site; 
• Site walkover survey undertaken by Envireau Water (12/04/2018); 
• Soilscapes Web Based Soil Type Mapping; 
• British Geological Survey England and Wales Geological Maps; 
• Environment Agency Flood Map for Planning; and 
• West Lancashire Borough Council Strategic Flood Risk Assessment Level 1 (2010). 

 
Envireau Water has produced a hydrogeological risk assessment (HRA), contaminated land risk assessment (CLRA) 
and a groundwater monitoring plan (GMP) for the Proposed Development [Ref. 3, 4 & 5], which should be read in 
conjunction with this report. The technical assessments produced by Envireau Water are intended to form 
technical appendices to an Environmental Impact Assessment (EIA) being prepared by others, that will be 
submitted to the local Mineral Planning Authority (MPA) as part of the planning application. 
 
2 SITE DESCRIPTION 
 
2.1 Location and Topography 
 
The Site is located approximately 1km north of the village of Great Altcar and approximately 2km east of the 
outskirts of the town of Formby. The coastline is approximately 6km to the west of the Site (Figure 1). 
 
The historic Formby Oilfield is located approximately 1km northwest of the Site and was first discovered by oil 
seepage at the surface. The location of the Formby Oilfield is shown on Figure 2.  
 
The Site is rectangular in shape and covers approximately 1.73ha of land, including the well site and access track. 
The centre of the Site is at approximately NGR SD 32685 07530 and is at an elevation of approximately +1.5m 
above Ordnance Datum (AOD). The surrounding land is relatively flat lying, rising to 10mAOD approximately 2km 
southeast of the Site at New Hill House.  
 
The Site will be accessed by a private road off Sutton’s Lane. The access route is presented on Figure 2. 
 
2.2 Current Land Use 
 
The Site is located in a rural location and comprises agricultural land. Sutton’s Lane borders the south-eastern 
boundary of the Site. Surrounding land use is predominantly agricultural, comprising arable fields, and woodland. 
The closest residential dwellings are located at Tyrer’s Farm and Formby’s Farm, both located approximately 1km 
southwest of the Site. 
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2.3 Soils 
 
There are two soil types at the Site (taken from the LandIS Soilscapes website, developed by Cranfield University 
accessed on 18/06/2018 [Ref. 6]): 
 

• The soils in the eastern part of the Site are described as ‘fen peat soils’ with a ‘peaty texture’ and are 
‘naturally wet’. The soils are described as draining to ‘local groundwater’. As a result of the naturally wet 
conditions ‘cultivated soils are drained. Shallow groundwater and marginal ditches to most fields mean 
that the water resource is vulnerable to pollution from nutrients applied to the land. Drainage of peat 
containing sulphides will release extremely acid drainage water’ [Ref. 6]. 
 

• The soils in the western part of the Site are described as ‘loamy and sandy’ with a ‘peaty surface’ and 
‘with naturally high groundwater’ and are ‘naturally wet’. The soils are described as draining to the ‘local 
shallow groundwater’. As a result of the naturally wet conditions and high groundwater levels the ‘soils 
are mostly drained. Shallow groundwater and marginal ditches to most fields mean that the water 
resource is vulnerable to pollution from nutrients, pesticides and wastes applied to the land’ [Ref. 6].  

 
A ground investigation (GI) was carried out in 2017 [Ref. 7, 8]. Analysis results of soil samples presented in the GI 
indicate that the soils are rich in organic content (up to 73%) and contain background levels of hydrocarbons likely 
associated with the natural hydrocarbons related to oil seepage in the local area. 
 
2.4 Geology 
 
The geological sequence at the Site is described in detail in the HRA for the Proposed Development [Ref.3] and is 
summarised in Table 2.   
 
Table 2  Summary of Geology at the Site  
 

Geological Strata Description Expected thickness (m) Aquifer Designation 

Alluvium Clay, silt, sand and gravel 1.5m Unproductive 
 Peat Organic-rich clay 0.5m 

Downholland Silt (historically 
named “Scrobicularia Clay”) 

Silt, silty clay and some sand 
beds. 5m 

Shirdley Hill Sand Formation Sand with peat layers 
Glacial Till (“Boulder Clay”) Diamicton. 11m 
Sidmouth Mudstone 
Formation (Keuper Marl) 

Silty mudstones, siltstones and 
some sandstones.  
 

250m Secondary “B” aquifer 

Tarporley Siltstone Formation 
(Keuper Waterstones) 

Micaceous siltstones and 
mudstones interbedded with fine 
sandstones. 

47m Secondary “B” aquifer 

Helsby Sandstone Formation 
(Keuper Sandstone, Ormskirk 
Sandstone) 

Sandstone with occasional 
siltstone and mudstone. Sherwood 
Sandstone Group. 

270m Principal aquifer 
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Geological Strata Description Expected thickness (m) Aquifer Designation 

Wilmslow Sandstone 
Formation (Bunter Formation, 
Bunter Sandstone/Upper 
Mottled Sandstone) 

Sandstone with mudstone 
interbeds. Sherwood Sandstone 
Group. 

200m Principal aquifer 

Chester Formation (Bunter 
Pebble Beds) 

Sandstone with pebbles. 
Sherwood Sandstone Group. 

200m Principal aquifer 

 
2.5 Hydrogeology 
 
The hydrogeology of the Site is presented in detail in the HRA for the Proposed Development [Ref.3] and is 
summarised as follows: 
 

• The Site is underlain by approximately 18m of superficial deposits predominantly comprising soils, peat, 
silt, clay and sand, which are collectively classed by the Environment Agency as Unproductive. 
 

• The more permeable horizons within the superficial deposits, e.g. the sands, are however likely to 
support a shallow groundwater system that is connected to and supports baseflow in field drainage 
channels. 
 

• There are likely to be varying potentiometric surfaces and perched groundwaters in the superficial 
deposits on account of their variable nature. The water level information obtained from the GI [Ref. 7, 8] 
at the Site indicates that groundwater was encountered from 0.8mbgl in some exploratory holes 
although some of the exploratory holes were noted to be wet from 2 to 3mbgl. The groundwater 
elevation is therefore expected to be between 1mAOD to -1mAOD beneath the Site. 
 

• Overall, groundwater flow within the superficial deposits is expected to be limited and largely controlled 
by the pumped local drainage system. 
 

• The bedrock geology beneath the superficial deposits comprises approximately 250m of the Sidmouth 
Mudstone Formation (Mercia Mudstone Group), which is classed by the Environment Agency as a 
Secondary B aquifer. The Mercia Mudstone is a multi-layered aquifer with thin impersistent siltstones 
and sandstones (skerries) interbedded with low permeability mudstones. 

 
3 HYDROLOGY 
 
3.1 Setting and Watercourses 
 
The Site is situated in the relatively flat, low-lying floodplain of a sub-catchment of the River Alt catchment (Figure 
3). The catchment is drained by a network of arterial drainage dykes and pumping stations managed by the 
Environment Agency. 
 
The local drainage network and movement of water has been characterised by observations recorded during a 
field walkover survey undertaken by Envireau Water on 12 April 2018 (Section 2.4). The drainage dykes are 
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trapezoidal in shape and measure approximately 2m deep and 1.5m wide at the top. Numerous culverts exist 
along the arterial dyke network. These culverts range in diameter from approximately 1.2m – 1.5m. 
The overall direction of drainage within the local drainage network is northeast towards Cheshire Lines Brook (the 
main drain). The local network drains to a larger dyke known as the New Cut which measures approximately 2.5m 
deep and 1.5m wide at the top and has roughly 2.5m high earth embankments. The New Cut drains north-
eastwards to the New Cut Pumping Station, which transfers water into a main drain, the Cheshire Lines Brook, 
approximately 0.6km northeast of the Site. 
 
The Cheshire Lines Brook flows to the northwest where it joins the Downholland Brook which flows in a 
predominately southwest direction past Little Altcar to its confluence with the River Alt. Both watercourses are 
canalised and act as fluvial flood defences. The embankments of the Cheshire Lines Brook measure approximately 
4m high and 3m wide. 
 
3.2 Artificial Waterbodies 
 
No canals, reservoirs or other artificial waterbodies are shown to exist upgradient and in the local area 
surrounding the Site based on 1:25,000 scale Ordnance Survey (OS) mapping. 
 
3.3 Catchment Characterisation 
 
The hydrological catchment descriptors for the catchment to the well site have been derived from the Flood 
Estimation Handbook (FEH) Web Service [Ref. 9] and are provided in Table 3. 
 
Table 3  FEH Catchment Descriptors 
 

Catchment Descriptors Abbreviation 
Catchment 

Values 
Catchment Area AREA 1.52km2 

Mean Catchment Altitude ALTBAR 6mAOD 
Base Flow Index (BFI) associated with each HOST soil class BFIHOST 74% 

Standard Percentage Runoff (SPR) associated with each HOST soil class SPRHOST 18% 

Proportion of time that catchment soils are defined as ‘wet’ (soil moisture 
deficit of less than 6mm) 

PROPWET 
 

0.41 
(i.e. 41% of the 

time) 
Standard Average Annual Rainfall (SAAR) (1961 – 1990) SAAR 834mm/year 

Extent of urban and suburban land within catchment URBEXT2000 0 
Description of location of urban / suburban areas within catchment URBLOC2000 0 

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

URBCONC2000 0 

 
The standard average annual rainfall (SAAR) is 834mm. The urban land extent descriptors indicate that the 
catchment is rural. The Base Flow Index (BFIHOST) is 74%, which indicates that that there is a high groundwater 
component in the discharge, which is to be expected given the shallow groundwater levels. The Standard 
Percentage Runoff (SPRHOST) indicates that the proportion of runoff within the catchment is 18%, which is a 
relatively low value. This value is consistent with the natural soil type at the Site as detailed within Section 2.3, 
which is ‘fen peat soils’ and ‘loamy and sandy’. 
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4 PROPOSED DEVELOPMENT 
 
4.1 General 
 
The Proposed Development comprises the construction of a new well site and access track (1.73ha) and the 
drilling of two exploratory wells to evaluate the hydrocarbon potential from the Carboniferous-age Bowland Shale 
and Hodder Mudstone sequence. A vertical well will be drilled and cored to a depth of approximately 3,000mTVD 
followed by the drilling of a second well with a horizontal section approximately 1,500m in length.  
 
Both wells will be hydraulically fractured and flow tested. If the exploratory works are unsuccessful, both 
boreholes will be decommissioned and abandoned, and the Site restored. If successful, then any future works 
would be the subject of a separate planning application. 
 
4.2 Well Site Layout and Construction 
 
The layout of the proposed well site is shown in Appendix A. The well site design is split into two main sections:  
 

• The first section is a “sealed” drilling platform which covers 5,980m2, where the drilling rig and other 
equipment will be located.  

• The second section is the “unsealed” hardstanding area which covers 2,192m2, where cabin equipment, 
car parking and the Site access track will be located.  

 
The sealed platform and unsealed hardstanding area will be sited above existing ground level. Full construction 
details and drawings of the well site construction are provided within the Civil Engineering Design Statement 
produced by Stuart Michael Associates [Ref. 10] and are summarised below. 
 
4.2.1 Sealed Drilling Platform and Tertiary Containment System 
 
The proposed construction of the drilling platform comprises up to 600mm of Type 1 granular sub-base material 
which will be covered by 200mm thick concrete slab to the surface level of the platform. A protective geotextile 
separation and filtration layer will be installed at the base or beneath the granular sub-base material above which 
a welded 2mm thick welded HDPE impermeable membrane linear, underlain and overlain by non-woven 
geotextile layers, will be installed. A final geotextile separation layer will be placed mid thickness of the granular 
material.  
 
The HDPE impermeable membrane liner will encapsulate the whole area beneath the granular sub-base material 
up to the finished surface platform level. The membrane is to be wrapped at surface level over a 125mm high 
kerbing system and will be fixed at the rear of the kerb. Together these layers will make up the tertiary 
containment system (TCS). Details of the design of the lining system, specification of the well site platform 
material and thickness are given in the Civil Engineering Design Statement [Ref. 10]. 
 
The works required for the installation of the TCS and well site platform will be undertaken under CQA conditions 
to ensure the materials and systems have been installed correctly to reach the required standards. 
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The drilling platform will have a surface level at 2.200m AOD with a nominal rise to the centre of the platform to 
2.225m AOD. This will provide a fall for direct surface water to runoff to the perimeter containment ditch.  
 
The design of the drilling platform will enable it to drain water to the perimeter drainage system. Whilst the 
platform is not completely impermeable, the surface material and mixed grain size of the granular sub-base 
material required to provide the necessary stability will greatly reduce the permeability. As such, the platform will 
shed rainfall rather than allow it to infiltrate. The underlying HDPE membrane is very low permeability and 
provides tertiary containment.  
 
4.2.2 Unsealed Hardstanding Area 
 
The unsealed area will comprise a hardstanding surface. The proposed surface construction incorporates track 
mat panels (Dura-base composite mat system) on a minimum of 420mm of Type 1 granular sub-base material, 
with a geotextile supporting membrane.  
 
4.3 Well Site Drainage 
 
A containment ditch will run along the perimeter of the sealed platform in order to collect surface water runoff 
and any spillages that may occur. The containment ditch is formed of open and closed sections. The very low 
permeability HDPE liner and associated protective geotextile underlays and overlays will be laid through the 
containment ditch system.  
 
The outlet of the containment ditch is via a sump system with an isolation value in case of spillage and with a 
sampling chamber as a means of testing the outflow quality.  
 
Surface runoff over the unsealed area will be captured at the boundary by a linear drain channel and conveyed to 
a sealed, sub-surface cellular attenuation storage system.  
 
The outflow from the drainage system at both the platform and unsealed areas will pass through a full retention 
separator. Clean water will be discharged at the greenfield runoff rate to an existing drainage dyke, adjacent to 
the southern boundary of the well site. Water that is not suitable for discharge will be contained and transferred 
by tanker to an Environment Agency approved treatment facility. 
 
Further details of the drainage scheme at the well site are provided in Section 10. 
 
4.4 Site Access 
 
Access to the Site will be from Lord Sefton Way (west of the Site) along Sutton’s Lane initially, then through an 
access track through an adjacent field. The access track will be widened and upgraded to suit the vehicles using 
the route. A flexible type road construction is proposed for this section, appropriate for heavy use by articulated 
vehicles.  
 
The access track from Sutton’s Lane to the well site platform is within a field. The proposal is to utilise track mat 
panels (Dura-base composite mat system by Terrafirma/Newpark Mats & Integrated Services) on Type 1 granular 
fill material, with a geotextile supporting membrane.  
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4.5 Decommissioning and Borehole Abandonment 
 
In the event that the exploratory drilling and testing proves unsuccessful, the boreholes will be decommissioned. 
This will consist of plugging and safe abandonment in accordance with current decommissioning guidelines. There 
will be no changes to the drainage system at the Site during these operations. 
 
4.6 Site Restoration and Aftercare 
 
On completion of the decommissioning phase, the well site will be restored to its pre-development use, which in 
the case of the Altcar Moss well site is agricultural land. The restoration work is effectively a reverse of the 
construction works.  
 
All concrete hardstanding areas will be broken up and removed from the Site for recycling. The full retention 
separator and underground tanks and structures will be carefully excavated and removed from Site. The Site 
levels will be returned to (or lower than) pre-development levels.  
 
5 FLOOD RISK PLANNING POLICY AND GUIDANCE 
 
5.1 Environment Agency Flood Zones 
 
An extract of the Environment Agency Flood Map for Planning (Rivers and Sea) for the Site and surrounding area 
is presented in Figure 4. 
 
The Site is shown to be located in Flood Zone 3a (1 in 100 (1% Annual Exceedance Probability (AEP)) or greater 
annual probability of fluvial flooding). However, the flood extent map does not take into account the presence of 
flood defences which are located to the north and east of the Site along Downholland Brook and Cheshire Lines 
Brook, respectively. 
 
5.2 Flood Risk Vulnerability 
 
The Proposed Development is classified as ‘Less Vulnerable’ development being exploratory works for the 
presence of natural gas and associated infrastructure and facilities. On this basis an Exception Test is not required.  
 
As set out in National Planning Practice Guidance (NPPG): Flood Risk and Coastal Change 2014 [Ref. 2], less 
vulnerable development is appropriate within Flood Zone 3a. 
 
5.3 Strategic Flood Risk Assessment 
 
District-wide information on flood risk has been obtained from the West Lancashire Borough Council Strategic 
Flood Risk Assessment (SFRA) Level 1 2010 [Ref. 11]. The SFRA provides a detailed and comprehensive 
assessment of the extent and nature of the risk of flooding and its implications for land use in the district. 
 
The SFRA states that the geographical landscape of West Lancashire is of a low-lying, fluvial plain which 
historically makes large areas of land prone to flooding. However, much of this land is used for agricultural 
purposes and is sparsely populated, therefore the risk to people and properties is low. A number of flood 
defences, managed by the Environment Agency, exist within the district that protect West Lancashire from both 
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fluvial and tidal flooding. The district also contains a network of pumping stations that assist in the movement of 
water away from low-lying areas. 
 
According to the SFRA, the Site is located within the Altcar and Ince Flood Risk Management System. The SFRA 
states that this is a low flood risk system comprising the low-lying, floodplain of the River Alt Catchment and sub-
catchments. It also includes 3 satellite pumping stations, which includes the New Cut Pumping Station situated to 
the east of the Site.  
 
The SFRA shows that fluvial flood defences exist along the Downholland Brook and Cheshire Lines Brook, located 
in the south west of the district. These defences assist in protecting land from fluvial flooding via the Brook and 
consists of a pumping station and lengths of raised embankments. The defences here protect the small 
settlement of Great Altcar and the agricultural land surrounding the River Alt, which includes the Site. Details of 
these defences are provided in Section 6.2. 
 
According to the SFRA, the tidal effects do not have much influence on the flooding mechanisms in the River Alt 
catchment, provided that the tidal defences remain intact, as the tidal influence is restricted to downstream of 
the tidal barriers at Hightown (Altmouth) located to the south of the Formby. The Site is located some 4.4km to 
the northeast of Hightown. 
 
6 FLOOD RISK CONSIDERATION 
 
A detailed flood risk assessment (“Product 4”) has been sourced from the Environment Agency and is provided in 
Appendix B. 
 
A Product 4 contains the latest information on historical flooding records, flood defences and flood modelling. 
The Flood Zones in the area covering the Site and surrounding area are derived from the Lower Alt Catchment 1D-
2D fluvial flood model produced in 2010. No flood water level data has been provided by the Environment Agency 
for the Altcar Moss area. 
 
6.1 Historical Flood Records 
 
Historic flood information provided by the Environment Agency as part of the Product 4 indicates that there are 
no records held by the Environment Agency of past flooding affecting the Site. 
 
6.2 Flood Defences 
 
The Environment Agency Product 4 provides details of fluvial flood defences located to the north and east the 
Site, along the Downholland Moss and Cheshire Lines Brook, respectively. The locations of the defences are 
provided in Appendix B with details of the defences summarised in Table 4. 
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Table 4  Altcar Fluvial Flood Defences 
 

Asset I.D (as 
referenced in 
Appendix B) 

Asset Type Location 

Standard of 
Protection 

(return 
period) 

Overall 
Visual 

Condition 
Grade 

Upstream 
Actual Crest 

Level 
(mAOD) 

Downstream 
Actual Crest 

Level 
(mAOD) 

01214CHEL0201L01 Embankment 
Upstream of 
Dismantled 

Railway 
50 3 4.78 5.98 

01214CHEL0101L01 Embankment 

Dismantled 
Railway to 

Downholland 
Moss 

50 3 5.98 5.79 

01214DOWD0101L04 Embankment 

Cheshire 
Lines Path to 
Downholland 
Moss Lane 

100 3 5.79 5.67 

01214DOWD0101L03 Embankment 
Downholland 
Moss Lane to 

New Cut 
100 3 5.67 5.10 

01214DOWD0101L08 Embankment 
New Cut to 
Altcar Road 

100 3 5.10 5.67 

 
The Altcar fluvial flood defences are maintained by the Environment Agency who has confirmed that the visual 
condition of the defences are classed as 3 (fair). The defences provide a Standard of Protection of between 1 in 50 
to 1 in 100 years. 
 
7 POTENTIAL SOURCES OF FLOOD RISK 
 
7.1 Risk of flooding from rivers and streams (Fluvial) 
 
The well site is protected from fluvial flooding between a 1 in 50 (5% AEP) and 1 in 100 (1% AEP) year flood event 
by flood defences situated along the Cheshire Lines Brook and Downholland Brook. These flood defences are 
maintained by the Environment Agency. The Altcar Moss pumped drainage system also managed by the 
Environment Agency, which controls water levels in the drainage dyke network surrounding the well site to 
prevent inundation to the land. The risk of fluvial flooding to the Site is therefore considered very low. 
 
As the well site is afforded protection from defences, the risk of flooding would therefore be a residual risk of 
breach, failure or overtopping of the defences and/or failure of the nearby pumping stations e.g. New Cut 
Pumping Station. However, the pumping station, drain network and flood defences are inspected and maintained 
on a regular basis and therefore the likelihood of a total pumping station failure and/or breach of the defences is 
considered very low.  
 
Flood risk management measures to reduce the residual risk of flooding to the well site are detailed in Section 8. 
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7.2 Risk of flooding from the sea (Tidal) 
 
The Site is located some 5.6km inland from the Irish Sea. Tidal defences are located along the coastline with 
extensive sand dunes. According to the West Lancashire SFRA [Ref. 11], the tidal influence on the River Alt is 
restricted to downstream of the tidal barriers at Hightown, which is located to the south of Formby, some 4.4km 
to the southwest of the Site. 
 
Based on the above, the risk of tidal flooding to the Site is considered very low. 
 
7.3 Risk of flooding from surface water (Pluvial) 
 
Surface water flooding occurs when rainwater does not drain away or soak into the ground but lies on or flows 
over the ground surface. Areas that are most vulnerable to surface water flooding are low lying areas and 
developed low permeability sites such as concrete, tarmac or buildings where runoff can accumulate. 
 
The updated Environment Agency Flood Map for Surface Water classifies the risk from surface water flooding 
using the following four categories: 
 

• High – Greater than or equal to a 1 in 30 (3.3%) chance in any given year; 
• Medium – Between a 1 in 100 year (1%) and 1 in 30 (3.3%) chance in any given year; 
• Low – Between a 1 in 1,000 (0.1%) and 1 in 100 year (1%) chance in any given year; and 
• Very Low – Less than a 1 in 1,000 (0.1%) chance in any given year. 

 
An extract of the Environment Agency Surface Water Flood Map for the Site and surrounding area is presented in 
Figure 5. The Site as a whole is shown to be at very low risk from surface water flooding. This is consistent with 
the flat, low-lying topography and extensive land drainage network. 
 
Surface water within the well site will be contained and managed as per the surface water drainage scheme 
detailed in Section 10. Clean surface water will be discharged from the well site at the greenfield runoff rate 
(QBar) and any contaminated water from bunded areas of the Site removed by tanker to an Environment Agency 
approved waste disposal facility.  
 
No infiltration of surface water to the subsoils below will occur due to the use of a very low permeability 
membrane liner below the Type 1 granular sub-base material base layer. 
 
Based on the above, the overall risk of surface water flooding to and from the Site is considered very low, 
provided that surface water is managed appropriately. 
 
7.4 Risk of flooding from groundwater 
 
Groundwater flooding is the emergence of groundwater at the ground surface. Groundwater flooding occurs in 
response to a combination of already high groundwater levels (usually during mid or late winter) and intense or 
unusually lengthy storm events. 
 
Groundwater levels are expected to be shallow at 1 to 3m below ground level at the well site (Section 2.5). There 
is however a very low risk of groundwater flooding at the Site because: 
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• The arterial land drainage dykes in proximity to the Site and pumped land drainage system provide 

groundwater level control.  
 

• The proposed well site compound will be constructed using a very low permeability HDPE liner that 
provides a significant hydraulic break for both upwards and (and downwards) vertical movement of 
groundwater. 

 
7.5 Risk of flooding to / from public sewers 
 
The Site does not require a connection to sewerage infrastructure. The Site is situated in a rural, isolated location 
on agricultural land away from development or roads. It is understood that public sewers are not located within 
the boundary or in the vicinity of the Site.  
 
Based on the above, there is no risk of flooding to and from public sewers. 
 
7.6 Risk of flooding to / from artificial waterbodies 
 
The Environment Agency’s Risk of Reservoir Failure map [Ref. 12] indicates that there is no residual risk of 
flooding to the Site from a large, raised reservoir in the event of a structural failure or breach. The Reservoir Act 
1975 and Flood and Water Management Act 2010 define a large, raised reservoir as one that holds over 10,000m3 
of water above the natural ground level. 
 
There are no small reservoirs upstream or downstream of the Site. Similarly, there are no canals upstream or 
downstream, the closest being the Leeds-Liverpool Canal approximately 3km east of the Site.   
 
Based on the above, there is considered no risk of flooding to / from the Site from artificial waterbodies. 
 
7.7 Risk of flooding to / from roads 
 
The Site is situated in a rural location away from any minor or major roads. The nearest highway is the B5195 road 
at Great Altcar which is some 1km to the southwest of the Site and at a higher ground elevation.  
 
Based on the above, there is considered no risk of flooding to and from the Site from roads. 
 
7.8 Risk of flooding post-restoration 
 
On completion of the decommissioning phase, the well site will be restored to its pre-development use, which is 
agricultural land.  
 
All areas of hardstanding and the very low permeability liners at the well site will be removed as part of the 
decommissioning and restoration works. Any topsoils and subsoils excavated at the Site as part of the well site 
construction will be used as part of the re-grading and landscaping of the Site following decommissioning. The 
soils will be laid evenly and graded accordingly to replicate as closely as practicably possible the pre-development 
levels and gradients. 
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The catchment area draining to the Site or flow pathways off-site will not change beyond the existing scenario. 
Given the use of existing topsoils and sympathetic landscaping, it is considered that there will be no net 
appreciable change in surface runoff rates or volumes leaving the Site area, which will be similar to the greenfield 
runoff rate. 
 
Based on the above, the risk of flooding post-restoration to and from the Site is considered very low. 
 
7.9 Flood Risk Summary 
 
A summary of the potential sources of flood risk detailed in Sections 7.1 – 7.8 is highlighted in Table 5. 
 
Table 5  Summary of Potential Flood Risk 
 

Flood Source 
Potential Risk 

No Risk Very Low Low Medium High 
Tidal  X    

Fluvial  X    
Pluvial  X    

Groundwater  X    
Public Sewers X     

Artificial 
Waterbodies 

X     

Roads X     
Post-restoration  X    
 
8 FLOOD RISK MANAGEMENT MEASURES 
 
8.1 Context 
 
Modelled flood extents show that the well site would be protected from fluvial flooding between a 1 in 50 (5% 
AEP) and 1 in 100 year flood event by defences along the Downholland Brook and Cheshire Lines Brook. However, 
there is a potential residual risk due to overtopping, breach/failure of these existing flood defences and potential 
failure of pumping stations. The residual risk is very low as the flood defences and pumping stations are managed 
and maintained by the Environment Agency.  
 
Mitigation measures are included as part of the Proposed Development to minimise damages and the risk to life 
in the case of any flooding as well as ensuring that there is no increase in the risk of flooding elsewhere. The 
following sections set out the general mitigation measures to minimise the residual risk and impact of flooding to 
the well site. 
 
8.2 Safe Access and Egress 
 
Safe access and egress is required to enable the evacuation of people from the Site, provide the emergency 
services with access to the Site during a flood and enable flood defence authorities to carry out any necessary 
duties during the period of flood.  
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An access and egress route to and from the well site must be provided given the residual risk of fluvial flooding. 
The main access track for the well site will form the access and egress route as shown on Figure 6. The route 
heads southwest to the B5195 road (Lord Sefton Way) at the village of Great Altcar which is situated at higher 
ground relative to the surrounding floodplain and outside the modelled extent of the 1 in 100 year (1% AEP) and 1 
in 1000 year (0.1% AEP) flood events (including climate change allowances).  
 
Given that the well site and surrounding area is protected by flood defences, inundation of the floodplain would 
only occur if these defences were overtopped, breached or as a result of pumping stations associated with the 
land drainage system failing. In the unlikely event of these scenarios occurring, floodwaters would however be 
slow moving due to the flat topography. 
 
8.3 Flood Warning 
 
Flood warning is the provision of advance warning of conditions that are likely to cause flooding to property and 
potential risk to life. It is therefore an important means of mitigating the impacts of flooding. 
 
The well site is situated outside the predicted extreme flood extent given the protection afforded by flood 
defences. The pumped land drainage system also manages water levels in the area of Altcar Moss. The risk of 
these systems and structures failing or being overtopped is very low and therefore provision of a flood warning 
plan at the Site is not considered essential. However, a flood warning and evacuation plan should be drawn up as 
part of the Proposed Development to mitigate against the highly unlikely event of overtopping/breach of the 
flood defences and failure of pumping stations. 
 
8.4 Finished Levels 
 
The finished surface levels of the well site will be set between a minimum of 2.110mAOD to a maximum of 
2.325mAOD. The proposed levels are approximately 435mm to 875mm greater than the existing elevations at the 
Site.  
 
Modelled flood water levels for Altcar Moss for the defended/undefended scenarios and in the event that the 
flood defences were overtopped/breached have not been provided by the Environment Agency. Therefore, an 
assessment of the design floor levels in relation to predicted flood water levels cannot be made. The raised floor 
levels as part of the Proposed Development will however provide a level of additional flood protection. 
 
A flood evacuation plan and a safe access and egress route to a refuge area outside the modelled extent of the 1 
in 100 year (1% AEP) and 1 in 1000 year (0.1% AEP) flood events (including climate change allowances) will be 
provided as part of the Proposed Development. Given the above and as the Proposed Development is classified 
as ‘Less Vulnerable’ development, the disruption and risk to the development and people due to the residual risk 
of flooding is considered very low.  
 
8.5 Floodwater Storage and Conveyance 
 
New development behind flood defences can, depending on the circumstances, increase or reduce the residual 
flood risk, should these defences breach or overtop, by interrupting conveyance routes (flow paths) and/or by 
displacing flood water.  
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The well site footprint is small (0.96ha excluding the access track) and is located within a significant defended area 
of floodplain (c. 330ha). Given the small land allocation within the wider context of the defended floodplain, it is 
considered that the impact of any potential loss of floodplain storage at the well site on flood water levels would 
be negligible.  
 
Any potential impact of the Proposed Development on flood flow conveyance and displacement across the 
floodplain and around the well site would also be negligible given the small size of the development and flat 
topography of the floodplain, generating low flood flow velocities. The Proposed Development will also not 
intersect or reduce the capacity of the existing land drainage network. 
 
9 SURFACE WATER MANAGEMENT METHODS ASSESSMENT 
 
9.1 SuDS Hierarchy 
 
The Building Regulations 2010 (2015 edition) Part H3 – Drainage and Waste Disposal [Ref. 13] and CIRIA C753 
SuDS Manual 2015 [Ref. 14] state that surface water runoff from a drainage system shall discharge to one of the 
following, in order of priority: 
 

1) Into the ground (Infiltration) – an adequate soakaway or other infiltration system; or, where it is not 
reasonably practicable. 

2) A watercourse or surface water body; or where it is not reasonably practicable. 
3) A public sewer. 

 
In line with the SuDS hierarchy, each surface water discharge method has been considered for the Proposed 
Development at the Site in sequential order. 
 
9.1.1 Infiltration 
 
The Soilscapes LandIS online map [Ref. 6] indicates that the Site and surrounding area consists of ‘Loamy and 
sandy soils with naturally high groundwater and a peaty surface’ and ‘Fen peat soils’.  
 
Drainage of the soils is described as “naturally wet”. Given the soil type and characteristics, and the high 
groundwater levels, it is expected that vertical infiltration would be limited, especially during winter months when 
surface soils are likely to be wettest.  
 
Based on the above, it is considered the use of infiltration methods for the disposal of surface water runoff from 
the Site are not suitable. 
 
9.1.2 Watercourse / Surface Water Body 
 
If it is not possible to discharge surface water via infiltration, then the secondary preference is to discharge to a 
watercourse or surface water body. A pumped land drainage network exists in the vicinity of the Site. This 
network drains to the east and ultimately into the Cheshire Lines Brook, which is the nearest receiving 
watercourse. 
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9.1.3 Public Sewer 
 
If it is not possible to discharge surface water to a watercourse or surface water body, then the final preference is 
to discharge to a local public sewer network. However, a connection from the Site to the nearest public sewer 
network would require significant ground works and is not practicable given the isolated, rural location away from 
roads and development.  
 
9.1.4 Summary 
 
The most suitable option for discharging surface water from the Site when permitted, is to the existing field 
drainage network and eventually via pumped transfer to the main drain, Cheshire Lines Brook. 
 
10 SITE SURFACE WATER DRAINAGE SCHEME 
 
The design and arrangement of the surface water drainage scheme for the well site including detailed drawings, 
plans and cross sections of the proposed drainage elements, pipe sizes, pipe gradients and invert and cover levels 
are provided in the Civil Engineering Design Statement [Ref. 10]. The following sections provide a summary of the 
drainage scheme design. 
 
10.1 Drilling Platform 
 
Rainfall runoff over the sealed drilling platform will be collected by a containment ditch running around the 
perimeter of the platform. The containment ditch is trapezoidal in shape and measures 0.5m at the base, with a 
top width of 2.75m, 1:1 slopes and covers a length of approximately 292m.  
 
The containment ditch will consist of open and closed sections. The closed sections will comprise a 300mm 
internal diameter (ID) perforated (twin wall plastic) pipe installed within and above the very low permeability 
HDPE liner and the ditch backfilled with a clean aggregate to the top of the platform. These sections of the 
containment ditch will effectively form a French drain. Inspection chambers and rodding points will be installed at 
each junction position along the closed ditch sections. 
 
All runoff will be contained within the sealed platform by the 125mm high containment kerb located around the 
edge of the platform. The surface area of the platform to the crest of the 125mm high containment kerb provides 
a storage capacity of 750m3.  
 
10.2 Unsealed Area 
 
Rainfall runoff over the unsealed area of the well site will be collected at the boundary by a linear drain channel 
and directed to sub-surface cellular attenuation storage.  
 
The cellular storage will measure 480m2 by 0.4m deep, providing a maximum attenuation storage capacity of 
182m3 (assuming a 95% void ratio).  
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10.3 Greenfield Runoff Rate Assessment 
 
Greenfield runoff rates have been estimated for the sealed and unsealed areas of the well site using the IH 124 
methodology in the HR Wallingford UK Sustainable Drainage Tool. The calculated greenfield runoff rates are 
provided in Table 6. 
 
Table 6  Greenfield Runoff Rates 
 

Storm Event Greenfield Runoff Rate (l/s) 
             1 in 2 year (QBar) 1.83 

1 in 1year 1.59 
1 in 30year 3.12 
1 in 100year 3.81 

 
10.4 Disposal of Surface Water 
 
The disposal of rainfall runoff from the sealed platform will be dependent on operations at the well site. The 
discharge of clean rainfall runoff will only occur when drilling, hydraulic fracture stimulation and testing phases 
are not being carried out. During drilling, hydraulic fracture stimulation and testing phases, runoff will be stored 
and contained within the containment ditches of the sealed platform. If the runoff water is not suitable for 
discharge, it will be tankered off-site to an Environment Agency approved waste disposal/treatment facility.  
 
Under conditions when rainfall runoff can be safely discharged, runoff collecting within the containment ditch of 
the sealed platform area will be discharged via a sump system, with an isolation valve in case of any spillages and 
sampling chamber, as a means of testing the outflow quality. The outflow consists of a 150mm ID pipe with an 
orifice plate type control. A 28mm diameter orifice plate will be utilised to restrict the discharge rate from the 
sealed platform area to a maximum of 1.3 l/s to the main outfall pipework at the well site. 
 
Rainfall runoff collected within the cellular attenuation storage located beneath the unsealed area will be 
discharged via a 150mm ID pipe with an orifice plate type control. The discharge rate from the unsealed area will 
be restricted by a 19mm diameter orifice plate to 0.5 l/s. The combined maximum discharge rate from the well 
site will therefore be 1.8 l/s, which is based on the calculated greenfield runoff rate (QBar) for the sealed and 
unsealed areas of the well site. 
 
The 150mm ID outfall pipework from the sealed platform and unsealed area will pass through a full retention 
separator located at the south-western corner of the Site. The movement of surface water into and out of the 
separator will be controlled by isolation valves installed on the inlet and outlet of the separator. These allow full 
isolation of the well site, as well as isolation of the separator for inspection and maintenance works. 
 
The outfall from the separator will be via a 150mm ID pipe to an existing drainage dyke situated immediately to 
the south of the Site. The local drainage dyke network ultimately drains to the northeast to the New Cut Pumping 
Station at which point water is pumped into the Cheshire Lines Brook watercourse as part of the existing water 
level management operations by the Environment Agency. 
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10.5 Surface Water Drainage Modelling 
 
The surface water drainage scheme for the well site has been modelled using MicroDrainage by Stuart Michael 
Associates and the output from the modelling is provided within the Civil Engineering Design Statement [Ref. 10]. 
 
The modelling assesses the critical 1 in 100 year storm event separately for the sealed and unsealed areas of the 
well site. A climate change allowance factor of 40% for future predicted increases in peak rainfall intensity has 
been incorporated into the modelled scenarios. This climate change allowance factor has been defined using the 
latest Environment Agency guidance on climate change allowances for Flood Risk Assessments [Ref. 15]. 
 
The modelled output for the sealed platform shows that the calculated volume for the critical 1 in 100 year storm 
event is wholly contained within the sealed area, either within the containment ditch or above the finished 
surface level, with the top water level not exceeding the height of the kerb surround. 
 
The modelled output for the unsealed area shows that the calculated volume for the critical 1 in 100 year storm 
event of 180m3 is wholly contained within the cellular storage. 
 
Overall, the drainage modelling shows that there is sufficient storage within the sealed platform area and the 
unsealed area of the well site to accommodate the critical 1 in 100 year storm event plus 40% climate change 
allowance. 
 
The operational procedure will be to keep the sealed platform and containment ditch empty (dry). If water 
collected in the containment ditch is not suitable for discharge off-site, this water will be removed from the 
containment ditch by use of road tankers with vacuum equipment, to an Environment Agency approved waste 
disposal/treatment facility. 
 
10.6 Maintenance 
 
A maintenance plan for the surface water drainage scheme at the Site shall be drawn up and carried out by the 
Site operators or nominated third party. The plan shall include daily and weekly inspection of all drainage 
elements including inlets, outlets, controls, attenuation storage features and inspection chambers. This shall 
include the removal of any obstructions and silt where necessary and checks on the physical structure of the 
drainage elements. 
 
11 FOUL DRAINAGE 
 
A sealed domestic waste water tank is proposed to be installed in the non-active area of the well site where the 
office accommodation and welfare facilities will be located. The tank will contain foul water and sewage for 
subsequent offsite treatment at an approved sewage water treatment works. Foul water will be removed from 
the well site via a licensed waste carrier to an approved treatment facility. 
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12 CONCLUSIONS 
 
This FRA has demonstrated that the Proposed Development will not have a detrimental impact on flood risk or 
drainage at or from the Site provided that surface water is managed appropriately. 
 
The Environment Agency Flood Map for Planning indicates that the Site is located in Flood Zone 3a. However, the 
flood map does not take into account the presence of fluvial flood defences which are located to the north and 
east of the Site along Downholland Brook and Cheshire Lines Brook, respectively. These fluvial flood defences 
provide a Standard of Protection of between 1 in 50 to 1 in 100 years. The area of Altcar is also served by a 
pumped land drainage system which manages water levels in the area around the Site. Furthermore, tidal 
defences and significant sand dunes are located along the Irish Sea coastline to the west of Formby.  
 
Despite the Site being protected from both fluvial and tidal flooding, there remains a residual flood risk from a 
breach, failure or overtopping of the defences and failure of pumping stations in the area. However, the residual 
risk is very low as the flood defences and pumping stations are managed and maintained by the Environment 
Agency. Mitigation measures including provision of a safe access and egress route, and flood warning and 
evacuation plan are included as part of the Proposed Development to minimise damages and the risk to life in the 
case of any flooding as well as ensuring that there is no increase in the risk of flooding elsewhere. 
 
Rainfall runoff at the Site will be controlled and managed within the enclosed well site. Clean surface water will be 
discharged from the Site at the greenfield runoff rate (QBar) and any water that is not suitable for discharge will 
be removed by tanker to an Environment Agency approved facility. Flood risk from surface water is considered 
very low provided that surface water is managed appropriately at the Site. 
 
Flood risk from all other sources - groundwater, artificial waterbodies, public sewers, roads and post-restoration – 
has been assessed and is considered to be very low. 
 
Envireau Water  
08/03/2019  
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Environment Agency Flood Map For Planning (Rivers and Sea)Figure 4
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Environment Agency Risk of Surface Water FloodingFigure 5
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Safe Access and Egress RouteFigure 6
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WELL SITE DESIGN AND LAYOUT PLAN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Envireau Water  

Ref: 2357 Aurora Energy Resources Altcar Moss \ RPT – Altcar Moss FRA  Appendices 

 
 

APPENDIX B 
ENVIRONMENT AGENCY PRODUCT 4 

 
 



CL84815 Site located to the East of Formby, Downholland Moss - Overview Map

Structures
Defences
Channels

OS Traditional Maps
May 9, 2018

 

0 0.2 0.40.1 mi

0 0.35 0.70.175 km

1:12,811

 



CL84815 Site located to the East of Formby, Downholland Moss - Map 1
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CL84815 Site located to the East of Formby, Downholland Moss - Map 2
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CL84815 Site located to the East of Formby, Downholland Moss - Map 3
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CL84815 Site located to the East of Formby, Downholland Moss - Map 4
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Site Location Site to the East of Formby, Downholland Moss CL84815

UCL 
(mAOD)

DCL 
(mAOD)

01214CHEL0201L01 SD 34078 07133 Embankment Fluvial
Upstream of Dismantled Railway to 

Dismantled Railway
Environment 

Agency
50 3 4.78 5.98 1 189 -

01214CHEL0101L01 SD 33953 07272 Embankment Fluvial
Dismantled Railway to Downholland 

Brook
Environment 

Agency
50 3 5.98 5.79 1 1894.5 -

01214DOWD0101L04 SD 32678 08672 Embankment Fluvial
Cheshire Lines Path to Downholland 

Moss Lane
Environment 

Agency
100 3 5.79 5.67 1 1959.8 -

01214DOWD0101L03 SD 31162 07806 Embankment Fluvial Downholland Moss Lane to New Cut
Environment 

Agency
100 3 5.67 5.10 1 915.2 -

01214DOWD0101L08 SD 31259 06921 Embankment Fluvial New Cut to Altcar Road
Environment 

Agency
100 3 5.10 5.67 1 145 -

Fluvial Defences

Length 
(m)

Height 
(m)

Consent is REQUIRED for any works undertaken within 8 metres of these defences

Effective Crest 
Level                   
(m)Asset Ref.

National Grid 
Reference

Asset Type
Protection 

Type
Maintained By

Design Standard 
(Return Period)

Overall Condition 
Grade                                   

(Excellent 1- 5  
Very Poor)

E.C.L Data 
Quality              

(Reliable  1-4 
Unreliable)

Location



Site Location Site to the East of Formby, Downholland Moss CL84815

Asset Ref.
National Grid 

Reference
Asset Type

Protection 
Type

Location Maintained By
Design Standard 
(Return Period)

Overall Condition 
Grade                                   

(Excellent 1- 5  
Very Poor)

Length 
(m)

Height 
(m)

01214CHEL0101L01001 SD 33261 08027 Outfall Fluvial
Adjacent New Cut Pumping 

Station
Environment 

Agency
- 3 - -

Fluvial Structures
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