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9    HYDROLOGY, HYDROGEOLOGY, FLOOD RISK AND 
DRAINAGE 

9.1 EXECUTIVE SUMMARY 

9.1.1 This Chapter sets out the assessment of likely significant effects of the Proposed 
Development upon hydrology, hydrogeology, flood risk and drainage arising from the 
construction, operation and decommissioning of the Proposed Development. 

9.1.2 It is concluded that potential effects arising from construction of the Proposed 
Development are likely to be localised and temporary and controlled by embedded 
mitigation measures. The residual effects are therefore Minor/Negligible and Not 
Significant. 

9.1.3 With the implementation of embedded mitigation measures, the residual effects 
associated with operation of the Energy Park are Negligible and Not Significant.  The 
electrical connection to the National Grid Bicker Fen Substation comprises an underground 
cable that would not give rise to impacts upon hydrology, hydrogeology, flood risk and 
drainage during the operational phase. 

9.1.4 The assessment concludes that there is no requirement for additional mitigation 
measures and that there will be no cumulative effects within the wider catchment of the 
principal watercourses in the area. 

9.2 INTRODUCTION 

9.2.1 This chapter presents the assessment of likely significant effects of the Proposed 
Development upon hydrology, hydrogeology, flood risk and drainage arising from the 
construction, operation (including maintenance) and decommissioning of a ground 
mounted solar photovoltaic (PV) electricity generation and energy storage facility on land 
at Six Hundreds Farm, Six Hundreds Drove, East Heckington, Sleaford, Lincolnshire 
(hereafter referred to as “the Energy Park”), together with the cable route to, and above 
and below ground works at, the National Grid Bicker Fen Substation (hereafter referred to 
as “the Proposed Development” (inclusive of Energy Park)). This chapter summarises the 
assessment methodology, the relevant legislation, policy, guidance and standards, the 
consultation undertaken to support and inform the assessment, and the baseline 
conditions both at and in the vicinity of the Proposed Development. It then considers the 
mitigation measures required to prevent, reduce or offset effects.  

9.3 ASSESSMENT APPROACH 

Study Area 

9.3.1 The study area has been defined to reflect the nature and extent of activities 
associated with the construction, operation and decommissioning of the Proposed 
Development.  It extends to include the reaches of watercourse and surface water drainage 
infrastructure shown in Figure 9.1: Hydrology and drainage (document reference 
6.2.9), as (in the professional opinion of the assessor) these have the potential for 
significant interaction with the Proposed Development.  The study area has also been 
defined following consultation with stakeholder organisations. 

Methodology 

9.3.2 The assessment in relation to the water environment is predominantly desk-
based but also included an Energy Park site walkover. The most up-to-date information 
available on publicly accessible websites and mapping has been used to determine the 
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National Policy Statements 

9.3.15 The relevant National Policy Statements (NPS) provide the primary basis for 
decisions by the Secretary of State on development consent applications for Nationally 
Significant Infrastructure Projects (NSIPs). 

9.3.16 The Overarching National Policy Statement for Energy (NPS EN-1)1 identifies 
both water quality and resources and flood risk as topics requiring 
consideration/assessment as part of energy related projects and requires that: 

• “Where the Project is likely to have effects on the water environment, 
the applicant should undertake an assessment of the existing status 
of, and impacts of the Project on, water quality, water resources and 
physical characteristics of the water environment” (Paragraph 5.15.2) 

• “An application should be accompanied by a Flood Risk Assessment 
(FRA) for energy projects of 1ha or greater in Flood Zone 1 and all 
energy projects in Flood Zones 2 and 3” (Paragraph 5.7.4) 

• “Where a project may be affected by or may increase flood risk, pre-
application discussions should be undertaken with the Environment 
Agency (EA) and other bodies” (Paragraph 5.7.7) 

• “Any requirements for sequential testing are satisfied” (Paragraph 
5.7.9); and 

• “Priority is given to the use of Sustainable Drainage Systems” (SuDS) 
(Paragraph 5.7.9) 

9.3.17 NPS EN-32 for Renewable Energy Infrastructure addresses climate change 
adaptation and requires that applicants set out how proposals would be resilient to rising 
sea levels and increased risk of flooding. In respect of water quality and resources, NPS 
EN-3 refers to the assessment requirements set out in NPS EN-1. 

9.3.18 NPS EN-53 provides the primary basis for decisions taken by the Secretary of 
State on applications received for electricity networks infrastructure and sets out the 
factors influencing route selection and the impacts that may arise from such development.   
However, NPS EN-5 refers back to NPS EN-1 regarding the assessment of flood risk and 
consideration of resilience to climate change and does not therefore set out additional 
policy in respect of flood risk. 

9.3.19 The National Policy Statements were first published in 2011. The Energy White 
Paper (Powering our Net Zero Future, December 2020)4 announced that the government 
would review the NPS to reflect the policies and broader strategic approach set out in the 
White Paper. 

 
1 Department of Energy and Climate Change (2011) Overarching National Policy Statement for Energy (EN-1). 
[Online] Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/47854/19
38-overarching-nps-for-energy-en1.pdf 
2 Department of Energy and Climate Change (2011) National Policy Statement for Renewable Energy (EN-3). 
[Online] Available at:  
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/37048/19
40-nps-renewable-energy-en3.pdf 
3 Department of Energy and Climate Change (2011) National Policy Statement for Renewable Energy (EN-5). 
[Online] Available at:  
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/37048/19
40-nps-renewable-energy-en5.pdf 
4 Department for Business, Energy and Industrial Strategy (2020): Energy White Paper. [Online] Available at: 
https://www.gov.uk/government/publications/energy-white-paper-powering-our-net-zero-future 
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9.3.20 The requirements and criteria regarding flood risk set out in Draft NPS EN-15, 
published in September 2021, are consistent with those set out in the NPS originally 
published in 2011.  Draft NPS EN-1, Paragraph 5.8.8 refers applicants to the National 
Planning Policy Framework and the associated Flood Risk and Coastal Change Planning 
Practice Guidance for further details regarding the minimum requirements for Flood Risk 
Assessments. 

9.3.21 Paragraph 5.8.15 of Draft NPS EN-1 states that “preference should be given 
to locating projects in areas of lowest flood risk” and that “the Secretary of State 
should not consent development in flood risk areas (Flood Zones 2 and 3 in 
England), accounting for all sources of flooding and the predicted impacts of 
climate change, unless they are satisfied that the sequential test requirements 
have been met.” 

9.3.22 Draft NPS EN-36 refers to Draft NPS EN-1 regarding the considerations that 
applicants and the Secretary of State should take into account to help ensure that 
renewable energy infrastructure is safe and resilient to climate change.  Paragraph 2.3.4 
notes that “solar PV sites may be proposed in low lying, exposed sites and that 
applicants should consider how plant will be resilient to the increased risk of 
flooding.” 

9.3.23   Paragraph 2.50.7 of Draft NPS EN-3 notes that the applicant’s “FRA will need 
to consider the impact upon drainage and that localised SuDS, such as swales 
and infiltration trenches, should be used to control run-off.” 

9.3.24 Draft NPS EN-57 refers back to Draft NPS EN-1 regarding considerations relating 
to flood risk and resilience to the effects of climate change and does not therefore set out 
additional policy in respect of flood risk. 

National Planning Policy Framework 

9.3.25 The National Planning Policy Framework (NPPF)8, as revised 20th July 2021, sets 
out national planning policy with regards to development and flood risk.  The 
accompanying Planning Practice Guidance (PPG) ‘Flood Risk and Coastal Change’ 
(discussed below) provides local planning authorities with guidance on implementation of 
the planning policy as set out in the NPPF.  

9.3.26 The NPPF (Paragraphs 161-163) advocates use of the risk-based, sequential 
approach (which recognises that risk is a function of probability and consequence), in 
which new development is preferentially steered towards areas at the lowest probability 
of flooding.  It also requires that new development should be planned to avoid increased 
vulnerability to the range of impacts arising from climate change.  

 
5 Department for Business, Energy and Industrial Strategy (2021) Draft National Policy Statement for Energy 
(EN-1). [Online] Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/1015238/
en-1-draft-for-consultation.pdf 
6 Department for Business, Energy and Industrial Strategy (2021) Draft National Policy Statement for Renewable 
Energy Infrastructure (EN-3). [Online] Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/1015238/
en-3-draft-for-consultation.pdf 
7 Department for Business, Energy and Industrial Strategy (2021) Draft National Policy Statement for Electricity 
Networks Infrastructure (EN-5). [Online] Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/1015238/
en-5-draft-for-consultation.pdf 
8 Department of Levelling Up, Housing and Communities (2021) National Planning Policy Framework (NPPF). 
[Online] Available at:  
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file 
/1005759/NPPF July 2021.pdf  
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9.3.27 In respect of flood risk, paragraph 159 states that: “Inappropriate 
development in areas at risk of flooding should be avoided by directing 
development away from areas at highest risk (whether existing or future). 
Where development is necessary in such areas, the development should be made 
safe for its lifetime without increasing flood risk elsewhere”. 

9.3.28 Paragraph 162 requires that the “sequential approach is applied to steer 
new development to areas with the lowest risk of flooding.” However, Paragraph 
166 confirms that the “sequential test does not need to be undertaken for planning 
applications that come forward on sites allocated in the development plan 
through the sequential test.”   

9.3.29 According to Annex 3 of the NPPF, solar farms are categorised as Essential 
Infrastructure.  In addition to application of the Sequential Test, Table 3 of the NPPF PPG 
‘Flood risk and coastal change’ requires that the Exception Test is applied for proposals 
comprising Essential Infrastructure in Flood Zone 3.  Full details are set out in the FRA 
supporting the ES (document reference 6.3.9.1). 

National Planning Practice Guidance 

9.3.30 The PPG (Ministry of Housing, Communities and Local Government, 25th August 
2022)9 defines the Flood Zones that provide the basis for application of the Sequential 
Test.  The Flood Zones are defined as follows (PPG Table 1 Paragraph: 078 Reference ID: 
7-078-20220825):  

• Flood Zone 1: Low probability of flooding - less than 0.1% (1 in 1,000) 
annual probability of river or sea flooding in any year;  

• Flood Zone 2: Medium probability of flooding - between 1% and 0.1% (1 in 
100 and 1 in 1000) annual probability of river flooding and between 0.5% 
and 0.1% (1 in 200 and 1 in 1000) annual probability of sea flooding in any 
year;  

• Flood Zone 3a: High probability of flooding - 1% (1 in 100) or greater annual 
probability of river flooding or 0.5% (1 in 200) or greater annual probability 
of sea flooding in any year; and  

• Flood Zone 3b: The functional floodplain - where water from rivers or the 
sea has to flow or be stored in times of flood. The functional floodplain will 
normally comprise land having a 3.3% or greater annual probability of 
flooding, with any existing flood risk management infrastructure operating 
effectively; or land that is designed to flood (such as a flood attenuation 
scheme), even if it would only flood in more extreme events (such as 0.1% 
annual probability of flooding). 

9.3.31 It should be noted that Flood Zones 1, 2 and 3a definitions ignore the presence 
of flood defences.  

9.3.32 The ‘Flood Risk and Coastal Change’ PPG advocates the use of sustainable 
drainage systems (SuDS) to reduce the overall level of flood risk.  SuDS can reduce the 
causes and impacts of flooding, remove pollutants from urban run-off at source and 
combine water management with green space providing benefits for amenity, recreation 
and wildlife.  

9.3.33 The NPPF (Paragraphs 153 and 154) and the ‘Flood Risk and Coastal Change’ 
PPG require that the spatial planning process should consider the possible impacts of 

 
9 Department of Levelling Up, Housing and Communities (2021) National Planning Policy Framework (NPPF). 
[Online] Available at:  
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file 
/1005759/NPPF_July_2021.pdf 
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9.5.3 The principal watercourses in the area are the River Witham and South Forty 
Foot Drain, located approximately 4km and 1.5km to the east and south of the proposed 
Energy Park respectively (Figure 9.1: Hydrology and drainage - document reference 
6.2.9). Both are classified as ‘Main River’ and therefore under the jurisdiction of the EA.  
The Energy Park itself is bound along the northern boundary by the Head Dike/Skerth 
Drain (which is also classified as Main River) and the Energy Park area is bisected by a 
number of ditches/drains, some of which are operated and maintained by the Black Sluice 
Internal Drainage Board. Water levels within the network of ditches/drains are managed 
through pumping to the Head Dike/Skerth Drain. 

9.5.4 The Energy Park is currently in agricultural use and therefore comprises 
permeable surfaces, such that surface water run-off generally infiltrates into the ground 
or is routed to the various ditches/drains that bisect the site.  Similarly, the Off-site Cable 
Route Corridor traverses an area characterised by agriculture. 

Baseline Survey Information 

Tidal/Fluvial Flood Risk 

9.5.5 The EA publishes online floodplain maps (https://flood-map-for-
planning.service.gov.uk). These maps show the possible extent of fluvial flooding for a 1 
in 100 year flood (1% probability of occurrence) and the possible extent of tidal flooding 
associated with a 1 in 200 year event (0.5% probability of occurrence), ignoring the 
presence of flood defences.  Also shown is the possible extent of flooding arising from a 1 
in 1,000 year event (0.1% probability). 

9.5.6 The flood map indicates that the majority of the Energy Park is located within 
Flood Zone 3 (High Probability – land having a 1 in 100 or greater annual probability of 
fluvial flooding).  Limited areas along the southern fringe of the Energy Park are located 
within Flood Zone 2 (Medium Probability – land having between a 1 in 100 and 1 in 1,000 
annual probability of flooding) and Flood Zone 1 (Low Probability – land having a less than 
1 in 1,000 annual probability of flooding)- see Figure 3.6- Environmental Designations 
Plan (document reference 6.2.3) for the extent of flood zones. 

9.5.7 The Environment Agency (EA) has confirmed that the source of flooding is Main 
River (the Head Dike and Skerth Drain). These watercourses are characterised by fluvial 
defences (comprising earth embankments) and the EA has advised that the defences are 
in fair condition and reduce the risk of flooding (at the defence) to a 10% (1 in 10) chance 
of occurring in any year. 

9.5.8 The Off-site Cable Route Corridor and National Grid Bicker Fen Substation are 
also shown to lie within Flood Zone 3 associated with fluvial flooding arising from the South 
Forty Foot Drain (SFFD).  The SFFD is also classified as Main River and benefits from flood 
defences comprising earth embankments. 

Surface Water Flood Risk 

9.5.9 The EA ‘Flood Risk from Surface Water Map’ (https://flood-warning-
information.service.gov.uk/long-term-flood-risk) shows areas that may be susceptible to 
surface water flooding following an extreme rainfall event.  The mapping shows that the 
majority of the Energy Park is at ‘Very Low’ risk of surface water flooding. The map 
highlights a number of isolated and very localised areas within and adjacent to the Energy 
Park at high, medium and low risk of surface water flooding.  These areas generally 
coincide with watercourses/ditches/drains and topographical ‘low’ points across the terrain 
(i.e. areas where surface water would naturally accumulate following rainfall). 
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9.5.10 The EA mapping also shows that the majority of the Off-site Cable Route Corridor 
and National Grid Bicker Fen Substation is at ‘Very Low’ risk of surface water flooding, with 
only very localised areas at high, medium and low risk of flooding. 

Reservoir Flood Risk 

9.5.11 The EA ‘Flood Risk from Reservoirs Map’ shows the area that may be affected 
by flooding as a result of a breach of a large, raised reservoir i.e. capable of storing over 
25,000 cubic metres of water above the natural level of any part of the surrounding land. 

9.5.12 According to EA records the nearest reservoir is located approximately 8km to 
the west of the Energy Park, between Heckington and Sleaford.  The EA’s map shows that, 
when river levels are normal, only limited and localised areas along the northern boundary 
of the Energy Park adjacent to Head Dike are affected by reservoir flooding.  The mapping 
shows that under conditions when there is also flooding from rivers, the majority of the 
Energy Park may be affected by reservoir flooding. 

9.5.13 The EA mapping shows that the Off-site Cable Route Corridor and National Grid 
Bicker Fen Substation is only affected by reservoir flooding under conditions when there 
is also flooding from rivers. 

Groundwater Flood Risk 

9.5.14 As set out in Paragraphs 9.5.19 to 9.5.24, BGS mapping indicates that the 
Energy Park, Off-site Cable Route Corridor and National Grid Bicker Fen Substation are 
entirely underlain by Tidal Flat (superficial) deposits comprising predominantly low 
permeability clay, with a thickness of approximately 4m.  

9.5.15 The BGS mapping also shows that the bedrock comprises a thick layer (up to 
160m) of low permeability, unproductive mudstones and siltstones of the Ancholme Group. 
The Energy Park comprises the West Walton Formation and the Ampthill Formation of the 
Jurassic Period. The northern area of the Off-site Cable Route Corridor is underlain by 
bedrock comprising the West Walton Formation and the southern area of the Off-site Cable 
Route Corridor and the National Grid Bicker Fen Substation are underlain by bedrock 
comprising the Oxford Clay Formation. 

9.5.16 EA aquifer designation maps at https://magic.defra.gov.uk categorise both the 
superficial deposits and bedrock deposits as ‘unproductive’ (i.e. areas comprised of rocks 
that have negligible significance for water supply or baseflow to rivers, lakes and 
wetlands). 

9.5.17 Geological data therefore suggests that groundwater emergence is unlikely due 
to the thick layers of low permeability superficial and bedrock deposits that underlie the 
Energy Park, Off-site Cable Route Corridor and National Grid Bicker Fen Substation. 

9.5.18 Neither the Central Lincolnshire SFRA Level 1 or SFRA Level 2 identify 
groundwater flooding as an issue across the North Kesteven District.  The South East 
Lincolnshire SFRA, covering Boston Borough, does not present information regarding 
groundwater flood risk. 

Water Framework Directive 

9.5.19 The Proposed Development falls within the area administered by the Anglian 
River Basin Management Plan. The relevant Management Catchment is the Witham and 
the Operational Catchment is the South Forty Foot Drain. According to the EA’s Catchment 
Data Explorer (https://environment.data.gov.uk/catchment-planning), the Proposed 
Development lies within the ‘Black Sluice IDB draining to the South Forty Foot Drain Water 
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Body’ (Water Body ID GB205030051515).  This water body is designated as ‘heavily 
modified’, which denotes that it has been substantially changed in character as a result of 
physical alterations by human activity.  It cannot therefore achieve ‘good ecological status’ 
and the environmental (Water Framework Directive) objective for the water body is to 
achieve ‘good ecological potential’. The overall water body classification is currently 
‘Moderate’ potential (Cycle 2, 2019).   

Geology and Soils  

9.5.20 The geological environment, which controls the behaviour and quality of the 
groundwater and potential pathways to receptors, is described as part of the baseline 
conditions at the Proposed Development. Stratigraphy of the lithologies underlying the 
Proposed Development is shown in Table 9.8 and geological mapping is presented in 
Figure 9.2: Superficial geology and Figure 9.3: Bedrock geology (document 
reference 6.2.9). 

9.5.21 Soils are described as loamy and clayey floodplain soils of coastal flats with the 
potential for perched groundwater tables, which sit above the low permeability superficial 
deposits (Soilscapes (DEFRA), 2022). Any perched groundwater is contained within the 
thin soil layer, is not laterally continuous and does not form an aquifer. Fertility is lime-
rich to moderate, and the soils are mostly drained into marginal ditches in most fields.  

9.5.22 Made Ground refers to lithology that is made up of artificial material, or the 
reworking of natural material used to create a new landform.  Due to the greenfield nature 
of the site, it is unlikely that Made Ground exists beneath the Energy Park Site. 

9.5.23 The BGS 1:50000 mapping indicates that the Energy Park, Off-site Cable Route 
Corridor and National Grid Bicker Fen Substation extension (which comprise the EIA 
assessment area, see Figure 1.1 – Order Limits (document reference 6.2.1)) are entirely 
underlain by tidal flat deposits comprising a consolidated soft silty clay, with layers of peat, 
sand and basal gravel, see Figure 9.2 – Superficial Geology (document reference 
6.2.9). Approximately 500m to the west of the EIA assessment area, deposits of glacial 
till overly the tidal flats and extend 7km to the south-west. A BGS borehole record (BGS 
Ref: TF24SW2) located approximately 1.5km east of the EIA assessment area documented 
the tidal flat deposits as comprising 2.6m of grey clay underlain by black silt and gravels. 
Located on the Energy Park Site’s southern boundary, another BGS borehole (BGS Ref: 
TF14SE2) recorded 2.44m of silt underlain by 1.27m of sands and gravels. The thickness 
of the deposits increases from ~4m on the southern boundary of the Energy Park Site, to 
13m at a location 3.4km to the east, and up to 16m thick some 4km to the north. 
Therefore, from the borehole records it is anticipated that the tidal flat deposits within the 
south-west part of the Energy Park Site are around 4m thick and increase in thickness 
towards the north-east of the Energy Park Site. 

9.5.24 The BGS geology mapping shows that the bedrock underlying the Energy Park 
Site comprises the Jurassic age West Walton Formation in the south-west half of the 
Energy Park and the Ampthill Clay Formation in the north-east half. The north-eastern 
part of the Off-site Cable Route Corridor comprises the West Walton Formation, while in 
the south-west, the Oxford Clay Formation, which underlies the West Walton Formation, 
is exposed. 

9.5.25 The Oxford Clay Formation comprises a silicate mudstone with limestone 
nodules, with a typical thickness of 50–70m. The West Walton Formation, which overlies 
the Oxford Clays, is described by the BGS as comprising calcareous mudstones, silty 
mudstone and siltstones, with subordinate fine-grained sandstones and argillaceous 
limestones. It is estimated to be 20-40m in thickness and dips approximately 5 degrees 
to the east. Conformably overlying the West Walton Formation, the Ampthill Clay 
Formation consists of smooth or slightly silty mudstone with grey argillaceous limestone 
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9.5.40 The assessment relating to hydrology, hydrogeology, flood risk and drainage 
considers the following potential effects: 

Construction Phase 
• Potential adverse effects on drainage patterns, surface water flows and 

aquifer recharge;  
• Potential pollution of watercourses and underlying aquifers resulting from 

spilled hydrocarbons/petrochemicals from construction plant and the 
mobilisation of silts and contaminants during earthworks operations; 

• Potential to disturb peat deposits if foundations are piled into any underlying 
layer of peat; 

• Potential adverse effects upon the Head Dike/Skerth Drain flood defences; 
• Potential adverse effects upon flood storage and flood flows/flood routing 

processes as a result of works within the floodplain; and 
• Potential adverse effects resulting from compaction of the ground caused by 

construction plant and an increase in the extent of impermeable surfaces 
associated with access roads and compound areas. 

Operational Phase 
• Potential adverse effects on drainage patterns, surface water flows and 

aquifer recharge; 
• Potential pollution of watercourses and underlying aquifers resulting from the 

flushing of silts and hydrocarbons from areas of hardstanding; and 
• Potential adverse effects upon flood storage and flood flows/flood routing 

processes as a result of buildings/infrastructure within the floodplain. 

Decommissioning Phase  
• At the end of its operational life, the decommissioning of the Energy Park is 

considered to have similar effects upon the water environment as those 
during the construction stage; and 

• At the end of its operational life, it is anticipated that any above ground works 
for the electrical connection will be removed and all below ground off-site 
cabling would be left in situ.  As such, the decommissioning works would be 
minimal, such that significant effects would be unlikely. 

Embedded Mitigation Measures Incorporated into the Proposed Development 

9.5.41 The design philosophy that underpins the Proposed Development includes 
measures to prevent, reduce and offset significant adverse effects upon hydrology, 
hydrogeology, flood risk and drainage.  Being ‘built-in’ to the proposals from the outset, 
the assessment of the significance of effects includes consideration of these embedded 
mitigation measures. 

9.5.42 The Heckington Fen Solar Park DCO is accompanied by an Outline 
Construction Environmental Management Plan (oCEMP) (document reference 7.7), 
the implementation of which is secured through a DCO requirement. Mitigation measures 
in respect of impacts on hydrology, hydrogeology, flood risk and drainage during the 
construction phase will be secured through implementation of the final CEMP (under 
Requirement 13 of the DCO), following the measures set out in the oCEMP.  Details of the 
likely mitigation are outlined below: 
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Construction Phase 
• A management system would be in place to adequately manage works within 

the floodplain; 
• Best practice working methods to prevent both water pollution and adverse 

impacts upon the surface water drainage regime; 
• Appropriate storage of hydrocarbons and petrochemicals in accordance with 

Control of Substances Hazardous to Health (COSHH) Regulations 2002 and 
Control of Pollution (Oil Storage) (England) Regulations 2001; 

• Any surface water potentially contaminated by hydrocarbons would be passed 
through oil interceptors prior to discharge; 

• Precautions would be in place to prevent silt laden run-off, arisings or 
chemicals entering watercourses; and 

• Where required, cables would be laid at a sufficient depth beneath 
watercourses/drains to avoid causing damage to the integrity of 
embankments during installation. 

Operational Phase 
• Surface Water Management infrastructure would be designed in accordance 

with CIRIA C753 and guidance set out by both the BSIDB and LLFA, such that 
the surface water run-off regime replicates that existing prior to 
development; 

• Implementation of SuDS (i.e. swales);  
• Elevated floor levels and flood resilient construction measures.  Building floor 

levels will be set at an appropriate freeboard above the modelled breach flood 
level of the Head Dike, with flood sensitive equipment further raised 
compared to floor levels (as per parameters set out in the FRA supporting the 
ES); 

• The Solar Panels have a leading edge set at between 1m and 1.5m bove 
Ground Level (AGL).  This design level has been defined based upon site-
specific hydraulic modelling of a breach of the Head Dike/Skerth Drain 
embankment during the 1 in 1,000 year plus climate change flood event.  The 
modelling has been undertaken in accordance with a methodology agreed 
with the EA; 

• The preliminary design of the Energy Park site has ensured that there are no 
panels expected to be within 9m of any surface water drain operated by the 
Black Sluice Internal Drainage Board (BSIDB) and 8m for all other drainage 
ditches. In any event, protective provisions are included within the DCO for 
the benefit of drainage authorities (including the BSIDB) to govern the 
procedure to follow for specified works in proximity to BSIDB/drainage 
authority drainage assets.  

Decommissioning Phase  
• A management system would be in place to adequately manage works within 

the floodplain; 
• Best practice working methods to prevent both water pollution and adverse 

impacts upon the surface water drainage regime; 
• Appropriate storage of hydrocarbons and petrochemicals in accordance with 

Control of Substances Hazardous to Health (COSHH) Regulations 2002 and 
Control of Pollution (Oil Storage) (England) Regulations 2001; 

• Any surface water potentially contaminated by hydrocarbons would be passed 
through oil interceptors prior to discharge; and 

• Precautions would be in place to prevent silt laden run-off, arisings or 
chemicals entering watercourses. 
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9.6 ASSESSMENT OF LIKELY SIGNIFICANT EFFECTS 

9.6.1 This section describes the findings of the assessment of likely significant effects 
associated with the Proposed Development, prior to the implementation of any mitigation 
measures additional to those incorporated into the design (Paragraph 9.5.41). The 
assessment methodology is outlined in Section 9.3.  As set out in paragraph 9.5.41, the 
assessment of the significance of effects includes consideration of ‘mitigation by 
design’/embedded mitigation measures.  The potential effects considered are outlined in 
9.5.40 and effects for the construction, operational and decommissioning phases are 
considered separately. 

Energy Park 

Construction 

Surface Water Drainage – Flows 

9.6.2 Development works, including earthworks operations, have the potential to 
impact upon the surface water drainage regime which, in turn, may impact upon sensitive 
receptors in the vicinity of the Energy Park. 

9.6.3 Construction activities will include the clearance of vegetation, topsoil stripping 
and stockpiling, establishment of compound areas, excavation and site re-profiling to 
create construction platforms, preparation of site access tracks and construction of 
foundations.  Compaction of the ground caused by construction plant and an increase in 
the extent of impermeable surfaces associated with access roads and compound areas has 
the potential to impact upon the surface water drainage regime and increase surface water 
run-off from the Energy Park Site. However, such effects would be localised and temporary 
and controlled using measures set out within the Outline Construction and 
Environmental Management Plan (oCEMP)  (document reference 7.7).  The surface 
water drains and the Head Dike are considered to be of Medium sensitivity and, following 
implementation of the oCEMP, the magnitude of impact is considered to be Negligible. On 
this basis, the significance of the effect would be Negligible and therefore Not 
Significant. 

Surface Water Drainage – Water Quality 

9.6.4 Construction activities also have the potential to give rise to the contamination 
of surface water resulting from spilled hydrocarbons/petrochemicals from construction 
plant and the mobilisation of silts and contaminants during soil stripping and earthworks 
operations, potentially leading to increased silt loading in watercourses.   

9.6.5 However, such effects would be localised and temporary and controlled using 
measures set out within the Outline Construction and Environmental Management 
Plan (document reference 7.7).  The surface water drains, the Head Dike and the WFD 
Water Body are considered to be of Medium/Low sensitivity and, following implementation 
of the oCEMP, the magnitude of impact is considered to be Negligible.  On this basis, the 
significance of the effect would be Negligible and therefore Not Significant. 

Flood Defences 

9.6.6 Construction works in close proximity to the flood defences have the potential 
to affect the stability of the embankment and therefore the structural integrity of the 
defences.  The implementation of embedded mitigation measures, including those within 
the Outline Construction and Environmental Management Plan (document reference 
7.7)and other measures which may be required by conditions imposed by the relevant 
authority upon approvals under the protective provisions within the DCO for works in close 
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proximity to flood defences, would control the potential impacts of construction works. The 
flood defences are noted to be in fair condition (see Section 9.5.7) and are considered to 
be of Medium sensitivity. Following implementation of the Outline Construction and 
Environmental Management Plan (document reference 7.7), the magnitude of impact 
is considered to be Negligible. On this basis, the significance of the effect would be 
Negligible and therefore Not Significant. 

Flood Storage, Flood Flows and Flood Routing Processes 

9.6.7 Construction works have the potential to affect flood storage and flood 
flows/flood routing processes as a result of construction activities and earthworks 
operations within the floodplain. Construction works therefore have the potential to 
increase flood risk locally and downstream. 

9.6.8 The implementation of measures set out in the Outline Construction and 
Environmental Management Plan (document reference 7.7) and as required by 
conditions imposed via Permits/Consents for works within watercourse corridors will 
facilitate control of the potential impacts of construction works upon flood storage and 
flood flows/flood routing processes such that flood risk locally and downstream is not 
increased.  The receptors are considered to be of Medium/Low sensitivity and, as a result 
of the implementation of measures in the oCEMP and the requirements of conditions 
imposed upon Permits/Consents, the magnitude of impact is considered to be Negligible. 
On this basis, the significance of the effect would be Negligible and therefore Not 
Significant. 

Groundwater aquifer – flows 

9.6.9 For the anticipated construction activities, as detailed in Chapter 4 – Proposed 
Development of this ES (document reference 6.1.4), the ground surface is expected to 
remain above the groundwater. The completed ground investigation did encounter shallow 
groundwater perched within sands and gravels of the tidal flat deposits at depths of 2.5-
3.0mbgl, however, these groundwater bodies are considered to be limited in extent and 
volume. It is unlikely that substantial groundwater would be encountered for the majority 
of the works as the main groundwater body is anticipated to be >70 metres below ground 
level (mbgl) within the confined Kellaways Formation Aquifer. 

9.6.10 Compaction of the ground caused by construction and an increase in the extent 
of impermeable surfaces associated with access roads and compound areas, have the 
potential to impact upon the rate of surface water infiltration. However, given that the 
underlying superficial deposits and bedrock largely constitute low permeability, 
unproductive aquifers, infiltration rates are not expected to be significantly affected by 
areas of increased hardstanding across the site. 

9.6.11 The superficial and bedrock aquifers are deemed to have negligible sensitivity. 
The magnitude of the effect of construction activities on groundwater flow is deemed to 
be negligible and the significance of effect is therefore Negligible Adverse and Not 
Significant. 

Groundwater aquifer – water quality 

9.6.12 Effects on groundwater quality could result from excavations and earthworks as 
well as spillages and leaks of fuels, oils and chemicals.  This could result in potential 
pollution to any underlying aquifers. This may arise from runoff associated with 
construction activities (e.g. through generation of silt borne run-off during groundworks 
and accidental spills and leaks from construction plant). 



ENVIRONMENTAL STATEMENT 
 9. Hydrology, Hydrogeology, Flood Risk and Drainage  

Page 36 of 48 
February 2023 | P20-2370  Heckington Fen Energy Park 

9.6.13 During future piling activities associated with the Proposed Development 
(standard depth of 3m assumed), groundwater quality of the aquifer units may be affected 
where there is potential to generate viable pollutant pathways between the superficial 
deposits and bedrock groundwater.   

9.6.14 Shallow soft clays have been identified across much of the site which would seal 
around the piled steel poles and reduce the potential for them to act as a vertical pathway 
to the underlying aquifers. 

9.6.15 The potential impacts of spillages of fuels, oils and chemicals or sediment run 
off during construction would be controlled by the Outline Construction and 
Environmental Management Plan  (document reference 7.7)for the site, and as such 
the magnitude of any effect would be negligible. 

9.6.16 The superficial and bedrock aquifers are deemed to have negligible sensitivity. 
The magnitude of the effect of construction activities on groundwater quality is deemed to 
be negligible and the significance of effect is therefore Negligible Adverse and Not 
Significant. 

Peat deposits 

9.6.17 Peat deposits were encountered across the Energy Park during the ground 
investigation with the exception of investigation locations completed adjacent to the 
western boundary. The peat was encountered at a range of depths, with deposits generally 
thinner in the western half of the site and thicker and deeper in the eastern half. The 
thicker peat along the eastern boundary (up to 0.55m thick) was largely encountered at 
depths that exceed the likely depth of the piled steel poles (~3m). Where the peat is 
shallower than 3.0mbgl, the deposits are largely thin (<0.3m thick) and overlain by soft 
clays, which would seal around the piled steel poles and reduce the potential for them to 
act as a vertical pathway to the peat. As such any impact upon the peat is likely to be 
limited to localised disturbance where deposits are <3mbgl, with no change to wider 
groundwater flows within the peat. On this basis the magnitude of the effect of 
construction activities on the peat is deemed to be minor and the significance of effect is 
therefore Minor Adverse and Not Significant. 

Operation 

Surface Water Drainage – Flows 

9.6.18 The Energy Park will give rise to an increase in the impermeable area within the 
catchment, thereby increasing surface water run-off to the adjacent drains.  This has the 
potential to increase flood risk to existing development/infrastructure/third party 
assets/land downstream.  However, such effects would be controlled by the embedded 
mitigation measures outlined above, specifically a drainage strategy that controls surface 
water flows such that the surface water run-off regime replicates that existing prior to 
development.  Full details of provisions for surface water drainage are set out in the FRA 
(Appendix 9.1 – Flood Risk Assessment (document reference 6.3.9.1)) and 
Requirement 11 of the DCO (document reference 3.1) secures a surface water drainage 
strategy and (if any) foul water drainage system to be approved prior to commencement 
by Lincolnshire County Council in consultation with both relevant planning authorities, the 
relevant internal drainage board, and Anglian Water. 

9.6.19 The surface water drains and existing development/infrastructure/third party 
assets/land downstream of the Energy Park are considered to be of Medium/Low sensitivity 
and the magnitude of impact will be Negligible following the implementation of embedded 
mitigation measures.  On this basis, the significance of the effect would be Negligible and 
therefore Not Significant. 
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Surface Water Drainage – Water Quality 

9.6.20 There is the potential for the contamination of surface water entering the local 
surface water drains, resulting from the flushing of silts and hydrocarbons from areas of 
hardstanding.  However, the implementation of pollution control measures as part of the 
drainage strategy will facilitate the control of diffuse pollution.  The surface water drains 
and WFD water body are considered to be of Medium/Low sensitivity and the magnitude 
of impact will be Negligible following the implementation of embedded mitigation 
measures.  On this basis, the significance of the effect would be Negligible and therefore 
Not Significant. 

Flood Storage, Flood Flows and Flood Routing Processes 

9.6.21 Elements of the Energy Park, such as the energy storage facility and onsite 
substation, will be elevated above the peak water level associated with a breach of the 
Head Dike flood defences during a 1 in 1,000 year plus climate change flood event (as set 
out in the FRA supporting the ES - Appendix 9.1 – Flood Risk Assessment (document 
reference 6.3.9.1)). This will necessitate the localised raising of ground levels which has 
the potential to reduce the volume of storage available within the floodplain. The receptors 
are considered to be of Low sensitivity and the magnitude of impact will be Negligible (on 
account of the significant expanse of floodplain relative to the small and localised scale of 
any ground raising). On this basis, the significance of the effect would be Negligible and 
therefore Not Significant. 

Groundwater aquifer – flows 

9.6.22 The collection of surface water from the Energy Park Site using the new drainage 
system (comprising swale-type features and balancing ponds) that is proposed potentially 
limits the volume of direct recharge to the aquifers.  However, neither the superficial 
deposits or the bedrock constitute a viable resource for abstraction and are of limited 
potential. 

9.6.23 Similarly, groundwater flow paths are unlikely to be affected by piling due to the 
overall low permeability and absence of significant groundwater within the superficial or 
bedrock units. It is noted that the cross-sectional area of the piles relative to the size of 
the development will be extremely small, and therefore will not impact any groundwater 
flows present. 

9.6.24 The peat deposits identified at the Energy Park are considered unlikely to be 
affected during the operational phase, as changes in the groundwater flows (which may 
affect the peat by allowing it to dry out) are considered unlikely.  The peats are largely 
overlain by soft clays, which would seal around the piled steel poles and reduce the 
potential for them to act as a vertical pathway to the peat. 

9.6.25 The superficial and bedrock aquifers are deemed to have negligible sensitivity. 
The magnitude of the effect of activities during operation on groundwater flows is deemed 
to be negligible and the significance of effect is therefore Negligible Adverse and Not 
Significant. 

Groundwater aquifer – water quality 

9.6.26 The collection of surface water from the Energy Park Site using the proposed 
drainage system minimises the potential for any contaminated surface runoff to reach the 
superficial or bedrock aquifers during the operational stage. In addition, control of 
replacement material in the construction phase means that rainfall-infiltration through the 
new fill material is unlikely to introduce potential contaminants. 
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9.6.27 The superficial and bedrock aquifers are deemed to have negligible sensitivity. 
Completed ground investigation found little evidence of contamination sources that might 
be mobilised by the piling works. The magnitude of the effect of activities during operation 
on groundwater quality is deemed to be negligible and the significance of effect is therefore 
Negligible Adverse and Not Significant. 

Decommissioning 

9.6.28 At the end of its operational life, the decommissioning of the Energy Park is 
considered to have similar effects upon the water environment as those during the 
construction stage and, therefore, similar measures to reduce effects are likely to be 
proposed. The potential effects of the decommissioning phase in respect of hydrology, 
hydrogeology, flood risk and drainage are therefore anticipated to be Not Significant. 

Off-site Cable Route Corridor and above and below ground works at the National 
Grid Bicker Fen substation 

9.6.29 The Proposed Development would require a new electrical connection to the 
Bicker Fen Substation to export power to the electricity network. The electrical connection 
will be routed predominantly underground, such that potential effects along the cable route 
would be associated with installation of the cable by either standard open-cut, cross-
country construction techniques or trenchless techniques. 

9.6.30 A new generation bay will be constructed in the south-west corner of the 
substation.  The new equipment will be similar to the units already installed at the Bicker 
Fen site and National Grid has indicated that the new generator bay compound will be up 
to 55m x 30m x 15m.  Within the generator bay, a control room (approximately 8m x 5m 
x 4m) is also proposed and will contain protection and signal interfaces between the Energy 
Park and National Grid. A perimeter road is proposed within the wider design envelope 
which is proposed to be approximately 4.5m wide. The area of land required for the 
Heckington Fen element of the extension is up to 145m x 45m and 15m (at its maximum 
width and height and subject to National Grid’s design). 

Construction 

Surface Water Drainage – Flows 

9.6.31 The laying of temporary surfacing material for access purposes, establishment 
of temporary construction compounds, stockpiling areas and compaction of the ground 
due to construction plant has the potential to reduce the permeability of the ground, 
leading to increased surface water run-off to nearby watercourses. Similarly, the 
installation of temporary drainage/de-watering measures could potentially increase flows 
in nearby drains/ditches/watercourses.  These activities have the potential to increase run-
off and impact upon the surface water drainage regime.  The receptors are considered to 
be Medium sensitivity and the effects would be localised and temporary and controlled 
using measures set out within the Outline Construction Environmental Management 
Plan (oCEMP) (document reference 7.7). As a result, the magnitude of impact during 
installation of the underground cable would be Negligible. On this basis, the significance 
of the effect would be Negligible and therefore Not Significant. 

9.6.32 Construction activities at the National Grid Bicker Fen Substation will comprise 
localised and small-scale, above ground engineering works associated with installation of 
the new generator bay, which will include laying of a new concrete pad. 

9.6.33 These works have very minor potential to impact upon the surface water 
drainage regime at the substation. The local surface water drains are considered to be 
Medium sensitivity and any effects would be localised and temporary and controlled using 
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measures set out within the oCEMP. As a result, the magnitude of impact associated with 
works at the substation would be Negligible. On this basis, the significance of the effect 
would be Negligible and therefore Not Significant. 

Surface Water Drainage – Water Quality 

9.6.34 Construction activities have the potential to give rise to the contamination of 
surface water resulting from spilled hydrocarbons/petrochemicals from construction plant 
and the mobilisation of silts and contaminants during engineering, earthworks and open-
cut trenching operations, potentially leading to increased silt loading in watercourses.  
However, such effects would be localised and temporary and controlled using measures 
set out within the Outline Construction Environmental Management Plan (oCEMP) 
(document reference 7.7).  The surface water drains and the WFD Water Body are 
considered to be of Medium/Low sensitivity and, following implementation of the oCEMP, 
the magnitude of impact is considered to be Negligible. On this basis, the significance of 
the effect would be Negligible and therefore Not Significant. 

9.6.35 Construction activities at the National Grid Bicker Fen Substation will comprise 
localised and small-scale, above ground engineering works associated with installation of 
the new generator bay, which will include laying of a new concrete pad.  These works have 
very minor potential to give rise to the contamination of surface water, thereby affecting 
the water quality of nearby drains.  The local surface water drains are Low sensitivity and 
any effects would be localised and temporary and controlled using measures set out within 
the oCEMP. As a result, the magnitude of impact associated with works at the substation 
would be Negligible. On this basis, the significance of the effect would be Negligible and 
therefore Not Significant. 

Flood Storage, Flood Flows and Flood Routing Processes 

9.6.36 The crossing of ditches, drains and watercourses using open-cut techniques has 
the potential to reduce the flow capacity and/or change the flow regime, thereby leading 
to a temporary and localised increase in flood risk. However, flows will be managed in 
accordance with the methodologies set out in the Outline Construction Environmental 
Management Plan (oCEMP) (document reference 7.7) (e.g. over-pumping or the 
creation of flow diversion channels).  The implementation of these and other measures as 
required by conditions imposed via Permits/Consents for works within watercourse 
corridors (secured through protective provisions within the DCO) will facilitate control of 
the potential impacts of construction works upon flood storage and flood flows/flood 
routing processes, such that flood risk locally and downstream is not increased.   

9.6.37 The receptors are considered to be of Medium/Low sensitivity and the effects 
would be localised and temporary and controlled by measures in the oCEMP.  As a result, 
the magnitude of impact during installation of the underground cable would be Negligible.  
On this basis, the significance of the effect would be Negligible and therefore Not 
Significant. 

Groundwater aquifer – flows 

9.6.38 For the anticipated construction activities, as detailed in Chapter 4 – Proposed 
Development of this ES (document reference 6.1.4), the ground surface is expected to 
remain above the groundwater. The completed ground investigation at the Energy Park 
site did encounter shallow groundwater perched within sands and gravels of the tidal flat 
deposits at depths of 2.5-3.0mbgl, however, these groundwater bodies are considered to 
be limited in extent and volume. It is unlikely that substantial groundwater would be 
encountered for the majority of the works as the main groundwater body is anticipated to 
be >70 metres below ground level (mbgl) within the confined Kellaways Formation Aquifer. 
It is noted that no ground investigation was carried out beyond the Energy Park, but BGS 
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mapping indicates that the stratigraphy is similar beneath the cable route and substation 
site. On this basis the proposed works are unlikely to cause any changes to groundwater 
flows, as the construction activities are not anticipated to impose any barriers to 
groundwater flows. 

9.6.39 The laying of temporary surfacing material for access purposes, establishment 
of temporary construction compounds, stockpiling areas and compaction of the ground 
due to construction plant has the potential to impact the rate of surface water infiltration. 
However, given that the underlying superficial deposits and bedrock constitute low 
permeability, unproductive aquifers, infiltration rates are not expected to be significantly 
affected by areas of increased hardstanding. 

9.6.40 The superficial and shallow bedrock aquifers are deemed to have negligible 
sensitivity. The magnitude of the effect of construction activities on groundwater flow is 
deemed to be negligible and the significance of effect is therefore Negligible Adverse 
and Not Significant. 

Groundwater aquifer – water quality 

9.6.41 Effects on groundwater quality could result from excavations and earthworks as 
well as spillages and leaks of fuels, oils and chemicals.  This could result in potential 
pollution to any underlying aquifers. This may arise from run-off associated with 
construction activities (e.g. through generation of silt borne run-off during groundworks) 
and accidental spills and leaks from construction plant. 

9.6.42 The potential impacts of spillages of fuels, oils and chemicals or sediment run 
off during construction would be controlled by the Outline Construction Environmental 
Management Plan (oCEMP) (document reference 7.7)for the Proposed Development, 
and as such the magnitude of any effect would be negligible. 

9.6.43 The superficial and bedrock aquifers are deemed to have negligible sensitivity. 
The magnitude of the effect of construction activities on groundwater quality is deemed to 
be negligible and the significance of effect is therefore Negligible Adverse and Not 
Significant. 

Operation 

9.6.44 The electrical connection to the National Grid Bicker Fen Substation comprises 
an underground cable and localised and small-scale, above ground engineering works 
associated with installation of a new generator bay.  During the operational phase, it would 
not therefore give rise to impacts upon hydrology, hydrogeology, flood risk and drainage.  
Consideration of operational impacts associated with the electrical connection is therefore 
scoped out of the assessment. 

Decommissioning 

9.6.45 At the end of its operational life, it is anticipated that the assigned generator 
bay that will be installed at the National Grid Bicker Fen Substation for the Proposed 
Development will be removed as part of the decommissioning process. The Substation 
Extension at Bicker Fen would remain the responsibility of National Grid. There may be 
potential for the components of the Bicker Fen Extension within the assigned generator 
bay to remain after 40yrs and be utilised for further electrical connections, subject to 
agreement with National Grid. All below ground off site cabling would be left in situ as it 
will be 1m or more below surface level. As such, the decommissioning works along the 
Off-site Cable Route and at Bicker Fen Substation would be minimal, such that significant 
effects upon hydrology, hydrogeology, flood risk and drainage would be unlikely. 
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9.8 CUMULATIVE AND IN-COMBINATION EFFECTS 

9.8.1 Construction and operation of the Proposed Development could occur 
simultaneously with ‘Other Developments’ located in the vicinity of the Proposed 
Development. The ‘Other Developments’ are identified within Chapter 2 – EIA 
Methodology and Consultation of this ES (document reference 6.1.2).  Other proposed 
development will be subject to compliance with local and national planning policy and the 
Water Environment (WFD) regulations.  Other proposals will therefore be required to 
demonstrate (amongst other matters) that flood risk is not increased, that the surface 
water drainage regime and water quality are not adversely affected and that groundwater 
aquifers are not affected. Without demonstrating compliance, DCO consent  or planning 
permission would not be granted and construction could not commence for those projects. 

9.8.2 The ‘Other Developments’ are therefore likely to be subject to embedded 
mitigation and additional mitigation, where applicable, as required by the specifics of the 
proposed schemes.  This would result in the residual effects of the construction and 
operational phases being classified as Not Significant or Beneficial.  When combined with 
the Not Significant residual effects of the Heckington Fen Solar Park construction and 
operational phases, the cumulative effects are likely to be Not Significant or Beneficial, 
depending on the extent of mitigation measures implemented as part of ‘Other 
Developments’. 

9.9 SUMMARY 

Introduction 

9.9.1 This Chapter has set out the assessment of likely significant effects of the 
Proposed Development upon hydrology, hydrogeology, flood risk and drainage arising from 
the construction, operation and decommissioning of the Proposed Development. 

9.9.2 The assessment was supported by the collection and interpretation of data and 
information requested from the Environment Agency (EA), Black Sluice Internal Drainage 
Board (BSIDB) and North Kesteven District Council (NKDC).  This information has been 
used to characterise the baseline water environment and identify receptors. 

Baseline Conditions 

9.9.3 The Proposed Development is situated on the Lincolnshire Fens, a coastal plain 
in the east of England which comprises a large area of broad, flat marshland. 

9.9.4 The principal watercourses in the area are the River Witham and South Forty 
Foot Drain, located approximately 4km and 1.5km to the east and south of the proposed 
Energy Park respectively. Both are classified as Main River and therefore under the 
jurisdiction of the EA.  The Energy Park itself is bound along the northern boundary by the 
Head Dike/Skerth Drain (which is also classified as Main River) and the Energy Park site 
area is bisected by a number of ditches/drains, some of which are operated and maintained 
by the BSIDB.  Water levels within the network of ditches/drains are managed through 
pumping to the Head Dike/Skerth Drain. 

9.9.5 The Energy Park Site is currently in agricultural use and therefore comprises 
permeable surfaces, such that surface water run-off generally infiltrates into the ground 
or is routed to the various ditches/drains that bisect the site.  Similarly, the Off-site Cable 
Route Corridor traverses an area characterised by agriculture. 

9.9.6 According to the EA’s flood map, the majority of the Energy Park Site is located 
within Flood Zone 3 (High Probability – land having a 1 in 100 or greater annual probability 
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of fluvial flooding) and benefits from flood defences offering a 1 in 10-year standard of 
protection. 

9.9.7 The Off-site Cable Route Corridor and National Grid Bicker Fen Substation are 
also shown to lie within Flood Zone 3. 

9.9.8 The EA ‘Flood Risk from Surface Water Map’ shows that the majority of the 
Energy Park and the Off-site Cable Route Corridor and National Grid Bicker Fen Substation 
are at ‘Very Low’ risk of surface water flooding. 

9.9.9 The EA ‘Flood Risk from Reservoirs Map’ shows the area that may be affected 
by flooding as a result of a breach of a large, raised reservoir i.e. capable of storing over 
25,000 cubic metres of water above the natural level of any part of the surrounding land.  
According to EA records, the nearest reservoir is located approximately 8km to the west 
of the Energy Park, between Heckington and Sleaford.  The EA’s map shows that, when 
river levels are normal, only limited and localised areas along the northern boundary of 
the Energy Park adjacent to Head Dike are affected by reservoir flooding. The Off-site 
Cable Route Corridor and National Grid Bicker Fen Substation are unaffected by reservoir 
flooding when river levels are normal. 

9.9.10 British Geological Survey mapping indicates that the Energy Park, Off-site Cable 
Route Corridor and National Grid Bicker Fen Substation are entirely underlain by superficial 
and bedrock deposits comprising predominantly low permeability clay.  EA aquifer 
designation maps categorise both the superficial deposits and bedrock deposits as 
‘unproductive’ (i.e. areas comprised of rocks that have negligible significance for water 
supply or baseflow to rivers, lakes and wetlands). The completed ground investigation did 
encounter layers of granular material within the tidal flat deposits which contained 
groundwater, however these layers are limited in extent and unlikely to contain significant 
volumes of groundwater. 

9.9.11 The Proposed Development lies within the ‘Black Sluice IDB draining to the South 
Forty Foot Drain Water Body’, which is designated as ‘heavily modified’ (substantially 
changed in character as a result of physical alterations by human activity). The 
environmental (Water Framework Directive) objective for the water body is to achieve 
‘good ecological potential’.  The overall water body classification is currently ‘Moderate’ 
potential (Cycle 2, 2019).   

Likely Significant Effects 

9.9.12 The assessment finds that construction activities have the potential to impact 
upon the surface water drainage regime and increase surface water run-off from the 
Proposed Development. Similarly, the assessment identifies the potential for construction 
activities to give rise to the contamination of surface water resulting from spilled 
hydrocarbons/petrochemicals from construction plant and the mobilisation of silts and 
contaminants during soil stripping and earthworks operations, potentially leading to 
increased silt loading in watercourses.   

9.9.13 The assessment also notes that construction works in close proximity to the 
flood defences have the potential to affect the stability of the embankment and therefore 
the structural integrity of the defences. Also, floodplain storage and flood flows/flood 
routing processes may be affected as a result of construction activities and earthworks 
operations within the floodplain, such that there is potential to increase flood risk locally 
and downstream. 

9.9.14 However, the assessment finds that these likely effects are Not Significant, on 
account of ‘mitigation by design’/embedded mitigation measures that are either ‘built-in’ 
to the proposals from the outset or secured through a DCO requirement. 
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9.9.15 Potential construction phase effects upon groundwater aquifers are found to be 
Not Significant, principally on account of the low permeability of the ground and the 
unproductive nature of the superficial and shallow bedrock aquifers. 

9.9.16 During the operational phase of the Proposed Development, the assessment 
finds that an increase in the impermeable area within the Energy Park Site has the 
potential to increase surface water run-off to the adjacent drains, potentially increasing 
flood risk elsewhere. Similarly, the assessment identifies the potential for the 
contamination of surface water entering the local surface water drains, resulting from the 
flushing of silts and hydrocarbons from areas of hardstanding.  However, the assessment 
finds that these likely effects are Not Significant, on account of ‘mitigation by 
design’/embedded mitigation measures that are either ‘built-in’ to the proposals from the 
outset or secured through a DCO requirement. 

9.9.17 The assessment also notes that the raising of ground levels to locate flood-
sensitive infrastructure above the flood level has the potential to reduce the volume of 
storage available within the floodplain.  However, the assessment notes that any such 
ground raising would be very small scale and localised and located within a significant 
expanse of floodplain. On this basis, it is concluded that the likely effects are Not 
Significant. 

9.9.18 Potential operational phase effects upon groundwater aquifers are found to be 
Not Significant, principally on account of the low permeability of the ground and the 
unproductive nature of the aquifers. 

9.9.19 The electrical connection to the National Grid Bicker Fen Substation comprises 
an underground cable that would not require water, nor be sensitive to flood risk. The 
assessment therefore concludes that, during the operational phase, it would not give rise 
to impacts upon hydrology, hydrogeology, flood risk and drainage. 

Mitigation and Enhancement 

9.9.20 Potential effects arising from construction of the Energy Park, off-site cable route 
and works at the Bicker Fen Substation are likely to be localised and temporary and 
controlled by embedded mitigation measures. The effects are therefore Not Significant and 
there is no requirement for additional mitigation measures. 

9.9.21 With the implementation of embedded mitigation measures the effects 
associated with operation of the Energy Park are Not Significant. On this basis, there is no 
requirement for additional mitigation measures over and above those identified. 

9.9.22 The electrical connection within the limits of the Off-site Cable Route Corridor 
comprises an underground cable such that, during the operational phase, it would not give 
rise to impacts upon hydrology, hydrogeology, flood risk and drainage. 

9.9.23 At the end of its operational life, the decommissioning of the Energy Park is 
considered to have similar effects upon the water environment as those during the 
construction stage and, therefore, similar measures to reduce effects are likely to be 
proposed. On this basis, it is concluded that there is unlikely to be a requirement for 
additional mitigation measures. 

9.9.24 At the end of its operational life, it is anticipated that the off-site electrical 
cabling within the limits of the Off-site Cable Route Corridor would be left in situ, although 
all above ground works would be removed. As such there would be limited 
decommissioning works and therefore limited or no potential effects upon hydrology, 
hydrogeology, flood risk and drainage. 
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Cumulative and In-combination Effects 

9.9.25 The assessment notes that construction and operation of the Proposed 
Development could occur simultaneously with ‘Other Developments’ located in the vicinity. 
Other proposed development will be subject to compliance with local and national planning 
policy and therefore required to demonstrate (amongst other matters) that flood risk is 
not increased, that the surface water drainage regime and surface water quality are not 
adversely affected and that groundwater aquifers are not affected. Without demonstrating 
compliance, DCO consent (or planning permission, as relevant) would not be granted and 
construction could not commence.  On this basis, these committed development schemes 
will not give rise to any significant effects and there will be no cumulative effects within 
the wider catchment. 

Conclusion 

9.9.26 It is concluded that potential effects arising from construction of the Proposed 
Development are likely to be localised and temporary and controlled by embedded 
mitigation measures. The residual effects are therefore Negligible and Not Significant. 

9.9.27 With the implementation of embedded mitigation measures, the residual effects 
associated with operation of the Energy Park are Negligible and Not Significant.  The 
electrical connection to the National Grid Bicker Fen Substation comprises an underground 
cable that would not give rise to impacts upon hydrology, hydrogeology, flood risk and 
drainage during the operational phase. 










