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CHAPTER 9: HYDROLOGY 

INTRODUCTION 

9.1 This hydrology, hydrogeological and geological assessment has been prepared by Parsons 
Brinckerhoff Ltd (PB) in accordance with Environment Agency guidance and UK best practice. PB 
is a leading international engineering, environmental, construction and management services 
company. Founded in 1885, the company now employs approximately 14,000 staff in 150 offices 
worldwide.  PB has been part of the Parent Company, Balfour Beatty plc, since November 2009. 

9.2 The purpose of this chapter is to provide an assessment of the potential hydrological, geological 
and hydrogeological effects associated with the proposed wind park at Heckington Fen, East 
Heckington, Lincolnshire.  

9.3 With three turbine options available comprising Enercon E-82’s, Vestas V90’s and Nordex N90LS 
wind turbines, three turbine scenarios are currently being considered as follows: 

 Item Specification 
 Scenario 1 Scenario 2 Scenario 3 
Manufacturer  Enercon Vestas Nordex 
Model E-82 V90 N90LS 
Number of Turbines 22 18 21 
Total Rated Capacity 50.6MW 54MW 52.5MW 

9.4 For the purposes of this chapter a worst case scenario has been assumed whereby the proposed 
development at the site would comprise a 604 hectare parcel of land with 22 no. E82 wind turbines. 

9.5 This chapter details the current baseline conditions within and adjacent to the proposed site 
boundary. An assessment of effects has been undertaken for the construction, operation and 
decommissioning stages of the proposed wind park, identifying associated activities that have the 
potential to affect the existing baseline situation. An assessment of the significance of any impacts, 
as defined under the EIA regulations, along with any appropriate mitigation measures are also 
detailed.  

9.6 A separate Flood Risk Assessment has also been undertaken in accordance with planning policy 
statement 25; Development and Flooding (see Appendix 9.1). 

9.7 Effects on hydrology, hydrogeology and geology may result in secondary ecological effects on 
habitats or species. Effects on ecological receptors (non-avian) are considered in Chapter 7: 
Ecology. 

9.8 Key Issues: 

 The following potential issues will be addressed as part of this assessment. Effects on 
groundwater and surface water quality;  

 Changes to natural drainage patterns; 

 Effects on flow in surface waters; 

 Effects on run-off rates and volumes 

 Effects on erosion and sedimentation; 

 Effects on fisheries and recreation; 

 Effects on groundwater levels 

 Effects on public and private water resources;  

 Flood risk 

 Pollution risk; and, 

 Effects on local geology.  

METHODOLOGY 

Study and Site Areas   

9.9 Studied Water courses are shown in Figure 9.1.  

Approach and Methods 

9.10 This assessment has involved the following: 

 Consultation with relevant statutory and non-statutory bodies;  

 Detailed desk studies and a site visit to establish the baseline conditions on the site; 

 Evaluation of the potential impacts of the proposed wind park and the effect these could have 
on the current site conditions; 

 Evaluation of the significance of these impacts by consideration of the sensitivity of the site, 
the potential magnitude of these effects and the probability of these effects occurring; and, 

 Identification of possible measures to avoid and mitigate against any potential adverse impacts 
resulting from this development; and 

 Evaluation of the residual significance of the potential effects following mitigation 

Legislative Framework and Assessment Guidance 

9.11 This assessment takes into account the legal framework under the Water Resources Act 1991, the 
Water Industry Act 19911, and the Framework Directive on Water Policy (Water Framework 
Directive) 2000/60/EC (WFD).  The Department of Environment, Food and Rural Affairs (DEFRA) 
transposed the WFD into statute in December 2003 through publication of The Water Environment 
(Water Framework Directive) Regulations 2003 which came into force in 2004. The key objectives 
of the WFD relevant to this assessment are: 

 To prevent deterioration and enhance the status of aquatic ecosystems; and 

 To establish a framework for the protection of surface fresh water, coastal waters and 
groundwater. 

                                                
1 These Acts consolidate numerous statutes that previously covered the water environment. 
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National and Local Planning Policy 

9.12 PPS23 : Planning and Pollution Control sets out the Governments core policies and principles 
regarding land use planning in relation to pollution, land, air, water , stating that; 

‘any consideration of the quality of land, air or water and potential impacts arising from 
development, possibly leading to impacts on health, is capable of being a material 
planning consideration, in so far as it arises or may arise from or may affect any land 
use”.2 

9.13 PPS25: Development and Flood risk identifies that its key aim is to; 

‘ensure that flood risk is taken into account at all stages in the planning process to avoid 
inappropriate development away from areas at high risk of flooding and to direct 
development away from areas at high risk. Where new development is, exceptionally, 
necessary in such areas, policy aims to make it safe without increasing flood risk 
elsewhere and where possible, reducing flood risk overall.’3 

Regional Strategy 

9.14 Policy 32 : A Regional Approach to Water Resources and Water details the regional approach 
to water resources and water quality. It sets out a number of key approaches of which most are not 
pertinent to a wind farm. Of relevance to the proposed development however are; 

Protect and improve water quality and reduce the risk of pollution especially to vulnerable 
groundwater; 

Use sustainable drainage techniques wherever practical to help mitigate diffuse pollution 
and support groundwater recharge. These will be required where development is 
upstream of a designated conservation site of international importance or to improve 
water quality, where the need is demonstrated through water cycle studies; 

9.15 Policy 35 : A Regional Approach to Managing Flood Risk outlines that Local Development 
Frameworks should take into account potential impact of climate change and in particular should: 

 Be informed by strategic flood risk assessments in order to evaluate actual flood risk  

 Include policies which prevent inappropriate development either in, or where there would be an 
adverse impact on, the coastal and fluvial floodplain areas. 

 Deliver a programme of flood management schemes that also maximize biodiversity, provide 
townscape enhancement and other public benefits; and 

 Require sustainable drainage in all new developments where practicable. 

9.16 Development should not be permitted if, alone or in conjunction with other new development it 
would 

 Be unacceptable risk from flooding or create an unacceptable risk elsewhere 

                                                
2 ODPM (2004). PPS23: Planning and Pollution Control. (Para 2). 
3 ODPM (2006) PPS25: Development and Floodrisk (Para 5) 

 Inhibit the capacity of the floodplain to store water 

 Impede the flow of floodwater in a way which would create an unacceptable risk elsewhere 

 Have a detrimental impact upon infiltration of rainfall to ground water storage; 

 Other unacceptably increase flood risk; and 

 Interfere with coastal processes. 

9.17 However, such development may be acceptable on the basis of conditions or agreements for 
adequate measures to mitigate the effects on the overall flooding regime, including provision for the 
maintenance and enhancement of biodiversity. Any such measures must accord with the flood 
management regime for that location. 

North Kesteven Local Plan 

9.18 Policy C10 Flood Risk outlines that planning permission will be granted for proposals if they will 
not: 

1. Be at an unacceptable risk of flooding 

2. Unacceptably increase flood risk elsewhere 

3. Affect the integrity of existing flood defences to the level where they would not provide an 
acceptable standard of safety over the lifetime of the development. 

Priority will be given in permitting sites for development in descending order of the following flood zones: 

 Flood Zone 1 – Little or no risk – annual probability of flooding less than 0.1% 

 Flood Zone 2 – Low to medium risk – annual probability of river flooding 0.1% to 1.0% 

 Flood Zone 3 – High Risk – Annual probability of river flooding 1.0% or greater 

9.19 Where possible, new developments should result in the overall reduction of flood risk. All relevant 
planning applications must be accompanied by a flood risk assessment. 

9.20 Policy C14 Surface Water Disposal seeks to ensure that development includes measures to 
safely manage surface water run-off and where feasible manage the increase in surface water 
runoff. 

Lincolnshire Minerals Local Plan 

9.21 The Lincolnshire Minerals Local Plan was adopted in 1991 and was due to be reviewed in 2001. 
The Plan will be replaced by a Minerals and Waste Development Framework and the relevant 
policies in the Plan have been saved in the interim. None of the saved policies are relevant for this 
proposed development. 

9.22 Table 9.1 below summarises the key documents, which have been taken into consideration during 
the assessment. 
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Table 9.1 Assessment and Mitigation Methodology Guidance 

 
Topic 

 
Sources of Information   

Legislation  Environmental Permitting Regulations (England and Wales) 
2010 

 The Water Framework Directive (200/60/EC) (WFD) 

 Water Resources Act 1991 

 Water Industry Act 1991 

 Environmental Protection Act 1990 

 Environment Act 1995 

 Land Drainage Act 1991 

 EC Fisheries Directive (78/659/EEC) 

 Water Act 2003 

 EC Dangerous Substances Directive (76/464/EEC) 

 Drinking Water Directive (98/83/EC) 

 Public Health Act 1936 

Statutory Instruments  Groundwater Regulations 1998 

 UK Water Quality (Water Supply) Regulations 2000 

 Private Water Supplies Regulations 1991 

 Control of Pollution (Oil Storage) (England) Regulations 
2001 

 Water Environment (Water Framework Directive) 
Regulations 2003 

 The Surface Waters (Abstraction for Drinking Water) 
(Classification) Regulations 1996 

Environment Agency 
Policies  Policy and Practice for the Protection of Groundwater 

Government planning 
guidance (PPGs)  Planning Policy Statement 23: Planning and Pollution 

Control 

 Planning Policy Statement 25: Development and Flood Risk

Environment Agency 
Pollution Prevention 
Guidelines 

 PPG1 General guide to the prevention of pollution 

 PPG2 Above ground oil storage tanks 

 PPG3 Use and design of oil separators in surface water 
drainage systems 

 PPG4 Disposal of sewage where no mains drainage 

 PPG5 Works and maintenance in or near water 

 PPG6 Working at construction and demolition sites 

 PPG7 Refueling facilities 

 PPG8 Safe storage and disposal of used oils 

 PPG21 Pollution incident response planning 

Topic Sources of Information   
 PPG26 Storage and handling of drums and intermediate 

bulk containers (IBCs) 

 Is Your Site Right? (replacement for PPG 11 Preventing 
Pollution of Industrial Sites) 

Other Guidelines  CIRIA C650 Environmental Good Practice on Site 

 CIRIA C522 Sustainable Urban Drainage Systems Design 
Manual for England and Wales 

 CIRIA C532 Control of Water Pollution from Construction 
Sites. 

 CIRIA R156 Infiltration Drainage – Manual of Good Practice

 Groundwater Protection Code: Solvents (DEFRA) 

 Groundwater Protection Code: Use and construction of 
septic tanks and other non-mains sewerage 

 The Groundwater Regulations 1998: Code of Practice on 
Mineral Extraction 

 Environmental Impact Assessment: A Guide to Procedures, 
DETR 2000 

 Environment Agency: Abstracting Water, A guide to getting 
your license 

Catchment Management 
Plans  Environment Agency.  The Vale of White Horse Catchment 

Abstraction Management Strategy. March 2006. 

Consultation 

9.23 Consultations were undertaken by ecotricity with relevant consultees to determine their opinion on 
the geology, hydrology and hydrogeology of the site, the scope of potential effects, the assessment 
methodology and relevant information sources.  Summaries of the consultation responses are listed 
below and copies are provided in Appendix 2.1.   

9.24 Environment Agency (EA) - Consultation was carried out in the form of a predevelopment enquiry. 
In a letter dated 27th October 2010, the EA noted that the site lies within Flood Zone 3.  Accordingly, 
the EA noted that any planning application will need to be supported by an appropriate Flood Risk 
Assessment (this has been undertaken and is reported separately). 

9.25 Black Sluice Internal Drainage Board (IDB) - Consultation was undertaken with the Black Sluice 
IDB in September 2009. The Black Sluice IDB stated that the proposed wind turbines must be 
located 9m away from an IDB watercourse. The Black Sluice IDB also confirmed that their prior 
consent will be required under Byelaw 10 and Section 23(1) of The Land Drainage Act 1991 before 
any IDB watercourse or riparian/private watercourse is culverted, filled in or otherwise obstructed. 

Baseline Studies 

Desktop Survey  

9.26 In order to gather baseline data, a desktop survey was undertaken in order to: 
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 Identify all watercourses, catchments and springs; 

 Collect water quality information from the Environment Agency (EA); 

 Identify all private drinking water abstractions and public water supplies within the vicinity of 
the wind farm site; 

 Identify flooding risks; 

 Identify morphological characteristics of watercourses; 

 Collect information relating to recreation and fisheries; 

 Collate flooding data for the immediate area and watercourses in the vicinity of the site; and, 

 Collate soil, geological and hydrogeological information. 

9.27 Table 9.2 summarises the information sources used to inform the baseline assessment. 

Table 9.2 Summary of Information Sources 

Topic Source of Information 

Geology 
Bedrock and Superficial 
Geology 

 British Geological Survey, Boston, Sheet 128 Solid and Drift 
Edition, 1:50 000 

 British Geological Survey website, www.bgs.ac.uk 
 The Lincolnshire Minerals Local Plan 

Soils  National Soil Resources Institute, Soil Site Report 
www.landis.org.uk 

Climate  Met Office Average Rainfall data www.metoffice.gov.uk
 National River Flow Archive Online Data: Station 30006 River 

Slea at Leasingham Mill (TF 088 485)  
Conservation  Defra and partners MAGIC GIS database www.magic.gov.uk
Surface Waters 
Surface Hydrology 
Water Quality 
Flow and Flooding 

 Ordnance Survey 1: 25 000 Explorer Map, Boston, Sheet 261
 Environment Agency, www.environment-agency.gov.uk 
 Environment Agency, The Witham Catchment Abstraction 

Management Strategy March 2004 
Groundwater  Environment Agency, www.environment-agency.gov.uk
Private Water Supplies  Local Authority North Kesteven District Council

Field Survey Techniques 

9.28 A Site visit was undertaken by the PB Flood Risk team on 16th November 2010 as part of the Flood 
Risk Assessment (reported separately). This report refers to findings of this Site visit, where 
appropriate. 

Assessment of Significance 

9.29 The Environmental Impact Assessment: A Guide to Good Practice and Procedures4 provides 
general guidance for the assessment of the significance of the potential impact of a project. The 
methodology used in this assessment has been adapted from this guidance with reference to the 
paper, Practical Methodology for determining the Significance of Impacts on the Water 
Environment5 to establish a robust framework for the assessment of the potential significance of 

                                                
4 Department of Communities and Local Government. June 2006. Consultation Document. 
5 Mustow, S.E and Burgess, P.F, “Practical Methodology for determining the Significance of Impacts on the Water 
Environment”, Journal of Chartered Institution of Water and Environmental Management, Volume 19, June 2005 No. 2. 

specific impacts on the hydrological, hydrogeological and geology resources. The significance of 
the potential impacts of the proposed wind farm has been classified by taking into account the 
following factors:  

 Sensitivity of receptor; and 

 Magnitude of effects which comments on how sensitivity and magnitude are classified in this 
assessment is listed in Tables 9.3 and 9.4 respectively. 

Sensitivity  

9.30 The sensitivity of the receptors has been achieved by considering the possible interactions between 
impacts of the proposed development and the existing and future environment, as well as the 
capacity of the receptor to accommodate any impacts. As with the description of magnitude, where 
possible the sensitivity has been approximated through current guidance and designations. Table 
9.3 describes the categories of sensitivity and gives examples of attributes of the water 
environment that relate to generic sensitivity criteria. 
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Table 9.3 Definition of Sensitivity of the Receiving Environment 

Sensitivity Classification 
Rarity/ Substitutability Surface water 

quality - EA 
General Quality 

Assessment 
(GQA) 

Ground Water Ecology/ Recreation/ 
Conservation 

Flood risk Abstractions/ Potable Water Geology 

Very High High quality and rarity, regional or 
national scale and limited potential 
for substitution/replacement  

Class A Very Good 
 

Principle aquifer with soils 
of high, intermediate or 
unclassified leaching 
potential; 
Groundwater aquifer 
vulnerability classed as 
high; 
WFD – Principal Aquifer 

Site of Special Scientific Interest 
(SSSI) or Special Area of 
Conservation (SAC); 
Designated salmonid fishery and/or 
salmonid spawning grounds present; 
Watercourse widely used for 
recreation, directly related to 
watercourse quality (e.g. swimming, 
salmon fishery etc.) within 2km 
downstream6 

Within Flood Zone 
3 
Active floodplain 
area (important in 
relation to flood 
defence); 
1 in 75 chance of 
flooding  

Abstractions for public drinking water supply; 
Within Source Protection Zone 1 or 2 of a 
groundwater abstraction point; 
Groundwater abstractions >1000m3/day 
(within 2km of site); 
Surface water - large scale industrial 
agricultural abstractions >1000m3/day within 
2km downstream 

Geology rare or 
regionally/nationally 
important 

High Receptor with a high quality and 
rarity, local scale and limited 
potential for substitution/ 
replacement or receptor with a 
medium quality and rarity, regional 
or national scale and limited 
potential for substitution/ 
replacement 
 

Class B Good Secondary aquifer with 
soils of high or unclassified 
leaching potential; 
Groundwater aquifer 
vulnerability classed as 
intermediate; 
 

Designated salmonid fishery and/or 
cyprinid fishery7; 
Watercourse used for recreation, 
directly related to watercourse quality 
(e.g. swimming, salmon fishery etc.) 

Within Flood Zone 
3 
Active floodplain 
area (important in 
relation to flood 
defence); 
1 in 75 and 1 in 
200 chance of 
flooding 

Groundwater abstraction for private water 
supply >10 m3/day or serves > 50 people; 
Within Source Protection Zone 3 of a 
groundwater abstraction point; 
Surface water abstractions for private water 
supply for more than 15 people; 
Groundwater abstractions 500-1000m3/day 
(within zone of influence from development); 
Large scale industrial agricultural abstractions 
500-1000m3/day within 2km downstream 

Geology rare or 
regionally/nationally 
important. 

Medium Receptor with a medium quality and 
rarity, local scale and limited 
potential for substitution / 
replacement or receptor with a low 
quality and rarity, regional or 
national scale and limited potential 
for substitution / replacement 

Class C Fairly 
Good or Class D 
Fair 

Principle aquifer with soils 
of low leaching potential or 
minor aquifer with soils of 
intermediate leaching 
potential; 
Groundwater aquifer 
vulnerability classed as 
low;  
WFD – Secondary Aquifer 
or Significant Drift Aquifer 

Designated cyprinid fishery, salmonid 
species may be present and 
catchment locally important for 
fisheries; 
Watercourse not widely used for 
recreation, or recreation use not 
directly related to watercourse quality 

Flood Zone 2 
Medium Probability 
of Flooding 
(between 1 in 100 
and 1 in 1000 
annual probability 
of a river flooding) 
 
 

Private water supplies present; 
Not within a Source Protection Zone of a 
groundwater abstraction point; 
Surface water abstraction for private water 
supply; 
Groundwater abstractions 50-499m3/day; 
Industrial/agricultural abstractions 50-
499m3/day within 2km downstream 
 

Geology typical of 
wider area and no 
rare or vulnerable 
formations present. 

Low Receptor with a low quality and 
rarity, local scale and limited 
potential for 
substitution/replacement.  
Environmental equilibrium is stable 
and is resilient to changes that are 
greater than natural fluctuations, 
without detriment to its present 
character 

Class E Poor or 
Class F Bad 

Secondary aquifer with 
soils of low leaching 
potential, or non aquifer; 
Groundwater aquifer 
vulnerability not classified; 
WFD – Unproductive 
Aquifer 
 

Fish sporadically present or 
restricted, no designated fisheries; 
Not used for recreation; 
Receptor heavily engineered or 
artificially modified and may dry up 
during summer months 
 

Flood Zone 1 Low 
Probability of 
Flooding (less than 
1 in 1000 ) 
probability of a site 
flooding in any 
year. 
 

No drinking water supplies; 
Not within a Source Protection Zone of a 
groundwater abstraction point; 
Groundwater abstractions <50m3/day; 
Industrial/agricultural abstractions < 50m3/day 
within 2km downstream 

Geology typical of 
wider area and no 
rare or vulnerable 
formations present. 

                                                
6 2km is judged to provide a suitable area within which any effects from the development will be established 
7 Coarse fish such as carp, roach, bream etc 
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Magnitude of Effect 

9.31 The magnitude of potential effects of the development have been characterised in terms of their 
duration, reversibility and scale as well as the likelihood of the impact occurring. Where possible 
attributed grades and hierarchal designations have been used to approximate magnitude and 
provide consistency and objectivity. Table 9.4 below provides characterisations for degrees of 
magnitude according to certain criteria as well as providing specific examples in the context of 
impacts to the water environment. 

Table 9.4 Magnitude of Effect 

Magnitude 
 

Criteria Description and example 

Major / Extreme Results in loss of 
attribute 
 

Fundamental (long term or permanent) changes 
to the geology, hydrology, water quality and 
hydrogeology 
 Loss of EC designated Salmonid 

fishery 
 Loss of designated species/habitats 
 Change in water quality status of 

river reach 
 Compromise employment source 
 Loss of flood storage/increased flood 

risk 
 Pollution of public or private drinking 

water source 
Moderate Results in effect on 

integrity of attribute or 
loss of part of 
attribute 
 

Material but non-fundamental and short to 
medium term changes to the geology, hydrology, 
water quality and hydrogeology  
 Loss in productivity of a fishery 
 Contribution of a significant proportion of the 

effluent in the receiving water, but insufficient 
to change its water quality status; 

 Reduction in the economic value of the 
feature. 

Minor Result in minor effect 
on attribute 
 

Measurable but non-material and transitory 
changes to the geology, hydrology, water quality 
and hydrogeology  
 Measurable change in attribute, but of limited 

size and/or proportion 
Negligible Results in an effect 

on attribute but of 
insufficient magnitude 
to affect the use / 
integrity 
 

No perceptible changes to the geology, 
hydrology, water quality or hydrogeology  
 Discharges to watercourse but no loss in 

quality, fisheries productivity or biodiversity 
 No significant effect on the economic value 

of the receptor 
 No increase in flood risk 
 No pollution of private or public drinking 

water resources 
Insignificant No effect identified No effect identified 

 
 

Significance Criteria 

9.32 The sensitivity of the receiving environment together with the magnitude of the effect defines the 
significance of the effect prior to application of mitigation measures outlined in Table 9.5, 

Table 9.5 Significance Criteria 

Sensitivity of Receptor 
Low Medium High - Very High

M
ag

ni
tu

de
 o

f I
m

pa
ct

 

No change Insignificant Insignificant Insignificant

Minimal change Negligible -Minor Minor Minor - Moderate

Very Low - Low Minor Minor - Moderate Moderate

Medium Minor - Moderate Moderate Moderate - Major

High - Very High Moderate Moderate - Major Major Extreme

Extreme: These effects, if adverse, represent key factors in the decision making process. They 
are generally, but not exclusively associated with sites and features of national 
importance and resources/features which are unique and which, if lost, cannot be 
replaced or relocated.  

Major: These effects are likely to be important considerations at a regional or district scale, 
but, if adverse, are potential concerns to the project, depending upon the relative 
importance attached to the issue during the decision making process.  

Moderate: These effects, if adverse, while important at a local scale, are not likely to be key 
decision making issues. Nevertheless, the cumulative effect of such issues may lead 
to an increase in the overall effects on a particular area or a particular resource. 

Minor: These effects may be raised as local issues but are unlikely to be of importance in 
the decision making process. Nevertheless, they are of relevance in the detailed 
design of the project. 

Negligible:  Effects which are beneath levels of perception, within normal bounds of variation or 
within the margin of forecasting error.  

 Insignificant:  No effect identified 

9.33 Potential effects, prior to application of mitigation measures, are therefore concluded to be of 
extreme, major, moderate, minor, negligible or insignificant. The shaded boxes in Table 9.5 
represent effects considered to be significant in terms of the Environmental Impact Assessment 
(England and Wales) Regulations 1999. Following the application of mitigation measures, the 
magnitude of change needs to be re-established and the significance values reassessed. In this 
assessment, it has also been established whether the identified effects are:  

 Direct, indirect, secondary and cumulative;  

 Positive or negative;  
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 Short, medium or long-term; and, 

 Permanent or temporary. 

9.34 The significance criteria listed in Table 9.5 have been used to determine the residual significance of 
each identified potential effect. 

BASELINE  

9.35 This section presents the information gathered on the existing topographical, geological, 
hydrological and hydrogeological conditions at the proposed site and its immediate surroundings. 

Topography and Land Use 

9.36 The site for the proposed wind park covers a total area of approximately 604 hectares and is 
located approximately 12km to the west of Boston in Lincolnshire.  Review of the Ordnance Survey 
map indicates that topography of the development site is predominately flat lying at less than 5m 
Above Ordnance Datum (AOD).  The topography of the surrounding land is generally flat.   

9.37 The site comprises land from Six Hundreds Farm and is currently utilised as arable land with small 
corpse in field corners.  A gas valve compound is situated within the site boundary to the north-
western area, but is not located over a developable area.  The site and surrounding area is covered 
by a network of drainage channels which carry water to Head Dike located adjacent to the northern 
site boundary and to Skerth Drain located approximately 600m east of the site boundary. A number 
of access tracks cross the site providing access to Six Hundreds Farm and the fields. 

9.38 The site is surrounded on each boundary by further agricultural land scattered farmsteads and 
small villages / hamlets.  Six Hundreds Farm is located within the site boundary and developable 
area.  The nearest residential properties beyond the site boundary are at Home farm to the south 
and Mill Green Farm to the north.  The proposed developable area of the site however is located 
approximately 1km from these properties.     

Solid Geology 

9.39 According to the British Geological Survey (BGS) sheet for the area (Boston, sheet 128 Solid and 
Drift Edition, 1:50 000), the solid geology beneath the site comprises grey shelly mudstone of West 
Walton and Oxford Clay formations (part of the Ancholme Group) which lie over the Lincolnshire 
Limestone Formation comprising oolitic and shell-detrital limestone from the Jurassic age. 

9.40 According to the Lincolnshire Minerals Local Plan, there are no mineral workings within 1km of the 
Site.  Between 1972 and 1984 the area encompassing the Site was granted an exploration licence 
for oil and gas which permitted drilling to a depth of 350m and undertaking magnetic and seismic 
surveys.  Exploration license were permitted for 3 years within a renewable period of 1 year for the 
ensuing 3 years.  The Lincolnshire Mineral Local Plan does not provide any information indication if 
any explorations were undertaken. 

9.41 The BGS holds records of the following boreholes drilled in the vicinity of the site area: 

 

 

Table 9.6 Borehole records  

Borehole ref. TF14SE2 – c.0.01km south of site 

Description Thickness (m) Depth (m) 

Soil 0.3 0.3 
Silt 2.4 2.7 
Sand, gravel 1.5 4.0 
Clay 58.8 62.8 

Borehole ref. TF14SE4A – c.0.1km south west of site 

Description Thickness (m) Depth (m) 

Soil, grey sand, sand and gravel 1.1 1.1 
Grey clay 72.1 73.2 
Alternating limestone and brown clay 18.2 94.5 
Mottled clay, grey clay & stone beds, soft brown 
clay 14.3 108.8 

Very hard limestone with thin seams of grey clay 2.7 111.6 
Hard sandy clay – light grey 7.0 118.6
Hard limestone, hard limestone with seams of 
grey clay, very hard grey limestone 13.4 132.0 

Hard grey clay 2.7 134.7 
Blake shale 3.4 138.1 

Borehole ref. TF15SE28 – c.3.9km north of site 

Description Thickness (m) Depth (m) 

Made ground 0.7 0.7 
MARINE OR ESTUARINE ALLUVIUM; silty clay, 
dark bluish grey, firm becoming soft; 2.0 2.7 

Peat, very dark reddish brown 0.8 3.5 
Silty clay, as above 0.2 3.7
TILL; pebbly clay, dark grey, stiff, with some 
chalk granules and trace flint pebbles 6.7 10.4 

ANCHOLME CLAY GROUP; silty clay, very dark 
grey, hard 1.0+ 11.4 

Superficial Geology and Soils 

9.42 According to the BGS sheet for the area (Boston, sheet 128 Solid and Drift Edition, 1:50 000), the 
superficial deposits beneath the site comprise Barroway Drove Beds, older marine deposits and 
saltmarsh deposits between 10 and 20m in depth.   

Soils 

9.43 According to the National Soil Resources Institute Soils Site Report for location 520328E, 345228N, 
the site area is underlain by deep stoneless clayey soils which are calcareous in places.  Land 
associated with these soils tends to be flat with low ridges giving a complex soil pattern.  Major land 
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uses are indicated as winter cereals and some sugar beet, potatoes, cereals and field vegetables.  
This corresponds with the current site use. 

9.44 The hydrology of the soil type is classified seasonally waterlogged by fluctuating groundwater and 
have relatively slow lateral saturated conductivity.  The report describes the underlying rock type as 
marine alluvium. 

9.45 Table 9.7 lists key characteristics of the soil associations identified. 

Table 9.7 General Characteristics of Site Soils8 

 Key Comments 

Hydrology of Soil 
Type (HOST) Class 

9 Soils seasonally waterlogged by fluctuating groundwater 
and with relatively slow lateral saturated conductivity. 

Pesticide Leaching 
Risk 

H1vi Slowly permeable soil: groundwater at very shallow 
depth (60cm). 

Pesticide Runoff 
Risk 

S3m Soils with moderate run-off potential and moderate 
adsorption potential. 

Groundwater 
Protection Policy 
(GWPP) Leaching 

H1 Soils of high leaching potential, which readily transmit 
liquid discharges because they are either shallow, or 
susceptible to rapid bypass flow directly to rock, gravel or 
groundwater.  

Hydrogeology 

9.46 The strata underlying the Site is classified by the EA as a unproductive strata which comprise rock 
layers or drift deposits with low permeability and have negligible significance for water supply or 
river base flow. 

9.47 The boreholes presented in Table 9.6 state do not indicate that water was struck.  

9.48 The EA defines Groundwater Source Protection Zones around groundwater sources (e.g. 
boreholes) used for public water supply9. These zones constitute the catchment area of the 
groundwater source and show the risk of contamination from activities which may cause pollution in 
the area of the groundwater source. The zones are split into four: Zone 1 (Inner Protection Zone), 
Zone 2 (Outer Protection Zone), Zone 3 (Total Catchment) and Zone of Special Interest. 

9.49 According to EA information, the site does not lie within a currently designated Groundwater Source 
Protection Zone. 

Hydrology 

9.50 The numerous drainage channels across the Site flow to Head Dike located adjacent to the 
northern Site boundary and to Holland Dike which forms the eastern Site boundary.  These Dikes 
subsequently feed Skerth Drain situated approximately 600m east of the Site and South Forty Foot 
Drain located approximately 1km to the South.  South Forty Foot Drain joins the River Witham at 
Boston and forms the Haven approximately 12km east of the Site boundary.   

                                                
8 Information from National Soil Resources Institute (2010) Environmental Soils Site Report for location 359500E 150400N, 2kmx2km 
9 EA website www.environment-agency.gov.uk 

Water Resources 

Water Quality 

9.51 The EA classify rivers in terms of biological and chemical parameters. The gradings are given in 
Table 9.8. 

Table 9.8 EA River Quality Classification 

Classification Biological Description Chemistry likely uses and characteristics 

A - very good 
Biology similar to that 
expected for an unpolluted 
river 

All abstractions. 
Very good salmonid fisheries. 
Cyprinid fisheries. 
Natural ecosystems. 

B – good Biology is a little short of an 
unpolluted river 

All abstractions. 
Very good salmonid fisheries. 
Cyprinid fisheries. 
Ecosystems at or close to natural. 

C - fairly good Biology worse than 
expected for unpolluted river 

Potable supply after advanced treatment.
Other abstractions. 
Good cyprinid fisheries. 
Natural ecosystems, or those corresponding to 
good cyprinid fisheries. 

D – fair A range of pollution tolerant 
species present 

Potable supply after advanced treatment.
Other abstractions. 
Fair cyprinid fisheries. 
Impacted ecosystems. 

E – poor Biology restricted to 
pollution tolerant species 

Low grade abstraction for industry.
Fish absent or sporadically present, vulnerable 
to pollution.** 
Impoverished ecosystems. ** 

F – bad 
Biology limited to a small 
number of species very 
tolerant of pollution 

Very polluted rivers which may cause nuisance. 
Severely restricted ecosystems. 

  
*providing other standards are met.
**where the grade is caused by discharges of 
organic pollution. 

Information from the EA website www.environment-agency.gov.uk 

9.52 The River Slea, between the Boiling Wells and Ruskington Beck, (upstream grid reference: 504470, 
345280 and downstream grid reference: 510660, 349680), approximately 10km north west of Site, 
has been designated by the EA as General Quality Assessment (GQA) Grade B Good quality for 
both Chemistry and Biology in 2008.  Between 2003 and 2008 the GQA for both Chemistry and 
Biology have maintained at Grade B. 

9.53 The River Witham, between Bardney and Dogdyke, (upstream grid reference: 511280, 368510 and 
downstream grid reference: 520920, 355490), approximately 10km to the north of the site, has 
been designated by the EA as General Quality Assessment (GQA) Grade C Fairly Good quality 
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(Chemistry) and Grade A Very Good quality (Biology) in 2008.  The Biology GQA has increased 
from Grade C in 2003 – 2004 to Grade B in 2005 - 2007  

Public Water Supplies 

9.54 The proposed wind park site lies within the Witham Catchment Abstraction Management Strategy 
(CAMS) area.  The site does not lie within a Groundwater Management Unit (GWMU) as 
designated by this strategy.  Abstraction for public water supply accounts for the largest number of 
licences (36%) taken primarily from the confirmed Lincolnshire Limestone aquifer.  Agriculture 
accounts for 23% of licences with 16% used for spray irrigation.  

9.55 There are no public water supply abstractions within a 2km radius of the Site. 

9.56 The EA has 4 no. records of licenses to abstract either surface water within a 3km radius from the 
centre of the site.  All abstractions are for the purpose of spray irrigation and are abstracted from 
Heckington Head Dyke, riparian Drain ”4” and I.D.B. Drain Heckington.  The nearest abstraction is 
from Head Dyke located adjacent to the northern Site boundary.  There are no records of any 
groundwater abstractions within a 3km radius.  

Private Water Supplies and Abstractions 

9.57 The BGS Geo-index website indicates there are 3no. water well within 1km of the site boundary. 
The nearest water well located just within the southern site boundary at Rectory Farm and is 
indicated to be a 30m+ well although it is unclear as to whether this is a productive well.  The 
remaining two water wells are located approximately 200m and 950m south of the site boundary. 

9.58 According to North Kesteven District Council, there are no private water supply abstractions within 
a 4.8km radius of the centre of the site area.  

Wastewater Infrastructure 

9.59 The site is crossed by numerous surface water drainage channels and culverts.  Two pumping 
stations are located on the Holland Dike located adjacent to the north eastern site boundary.   

9.60 Foul water is not generated at the site.  

9.61 According to data from the EA, there are no sewage treatment works within 5km of the site 
boundary. 

Fluvial Flooding 

9.62 The EA defines a floodplain as that area that would normally be affected by flooding if a river rises 
above its banks.  An area of floodplain is then further classified based on the probability or 
likelihood of flooding in any one year.  These classifications are presented in Table 9.9 below. 

Table 9.9 EA Flood Classifications 

Classification Description 
Significant The chance of flooding in any year is greater than 1.3% (1 in 75)
Moderate The chance of flooding in any year is 1.3% (1 in 75) or less, but greater than 

0.5% (1 in 200) 

Low
9.63 The chance of flooding in any year is 0.5% (1 in 200) or less 

Information from the EA website www.environment-agency.gov.uk 

9.64 From the EA website, the site is shown to lie within significant risk Flood Zone 3 where the annual 
probability of flooding is considered to be greater than 1.3% (1 in 75). Further detail obtained 
directly from the EA during the PB Flood Risk Assessment (FRA) confirms that the site is located 
within the high risk Flood Zone 3a (as defined in PPS25) where the annual probability of fluvial 
flood risk is greater than 1% (1 in 100) in any one year (whilst ignoring the presence of defences). 
The EA have however confirmed that the site is not located within the functional floodplain, Flood 
Zone 3b. 

9.65 A Flood Risk Assessment (FRA) has been undertaken by PB and is reported separately. 

Fisheries and Recreation 

9.66 According to the Witham Catchment Abstraction Management Strategy document, the fish 
population in the CAMS area varies due to the changes in gradient and habitat throughout the 
region.  The upper reaches accommodate fish such as brown trout, grayling, barbel, chub and dace 
whilst the lower, more sluggish rivers support coarse fish such as roach, common bream and pike.  
Brown trout are rare in Lincolnshire due to habitat degradation, as such this species are afforded 
support under the Agency’s remit of maintaining, developing and improving fisheries and protecting 
biodiversity. 

9.67 From the EA Where to Go Fishing Guide, (Waterscapes) coarse fishing takes place on Clay Dike 
located approximately 1.2km east of the Site boundary at the nearest point.   

9.68 Annual monitoring for fish populations takes place on South 40 Foot drainage channel.  The 
Summary Report 2010 provided by the EA identified that the system is highly managed with the 
main channel being very uniform and of poor habitat diversity.  Land drainage demands are 
identified to be the major factor limiting the environmental stability of the system. 

Conservation 

9.69 A scheduled monument site is located approximately 550m to the west of the Site boundary.  There 
are no Special Areas of Conservation, Special Protection Areas or Sites of Special Scientific 
Interest and no National or Local Nature Reserves located within 1km of Site boundary.  

Climate 

9.70 Rainfall data from the National River Flow Archive shows that the average annual rainfall (1961 – 
1990) at the River Slea at Leasingham Mill (TF 088 485, Station 30006), located approximately 
10km west of the Site, was 601mm.  

9.71 Additionally average monthly rainfall data provided by the Met Office, from a monitoring point at 
Waddington, approximately 30km north-west of the site is presented in Table 9.10 below. 
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Table 9.10 Met Office recorded Monthly Average Rainfall Results  

Month 
Waddington 1971-2000 
Average Rainfall (mm) 

Waddington 1961-1990 
Average Rainfall (mm) 

January 52.4 48.9 
February 37.8 37.9 

March 47.4 48.5 
April 44.4 46.7 
May 47.7 49.5 
June 55.3 52.6 
July 44.5 52.7 

August 57.6 62.3 
September 51.1 46.7 

October 53.4 47.1 
November 52.1 54.5 
December 55.1 53.3 

Year 598.7 600.7 

9.72 From the data obtained, comparing the 1961-1990 data to the 1971-2000 data the general trend 
appears to be that levels of annual rainfall in the wider area have increased slightly. However, this 
does not account for local variances. 

Sensitivity of Receptors 

9.73 On the basis of the baseline surveys and available information, Table 9.11 below identifies the 
sensitivity of receptors as defined in Table 9.3 with justification for their categorisation.  Where 
there is uncertainty on level of sensitivity, the most conservative level has been awarded. 

Table 9.11 Sensitivity of Receptors 

Receptor  Sensitivity Comment 

Geology  
LOW 

 

 
Geology typical of wider area and no rare or 
vulnerable formations present. 

Groundwater 
 

 
 

LOW 

 
The strata underlying the Site is classified by the EA as 
a unproductive strata which comprise  rock layers or drift 
deposits with low permeability and have negligible 
significance for water supply or river base flow. From 
boreholes in the vicinity of the site, groundwater does 
not appear to be at shallow depth in the surrounding 
area.  
 

Flooding 
 
 

 
 

HIGH 

 
The site lies within significant risk flood zone 3a. 
 

Receptor  Sensitivity Comment 

Fisheries and 
Recreation 
 

 

 
 

LOW 

 
There are no known nearby water bodies used for 
fishery or recreation purposes within a 1km radius of the 
site. 

Water Quality 
 

River Witham, 
local surface 
water system 

 
 

LOW 
 
 

The nearest classified river is located over 10km distant.  
There are numerous drainage channels across the Site 
which flow into the local surface water system. The most 
significant water body in the immediate surrounds is the 
South Forty Foot Drain located approximately 1km to the 
south which subsequently flows to the River Witham 
(classified as Grade A 10km to the north).   

Abstractions 
 

   

 

 
 

MEDIUM 

 
There are no public water supply abstractions within a 
2km radius, however there is a surface water abstraction 
for spray irrigation located adjacent to the northern Site 
boundary. The site does not lie within a designated 
Groundwater Source protection Zone. 

ASSESSMENT OF EFFECTS 

Potential Effects 

9.74 This section details the various potential effects that may occur as a result of the development, 
followed by an assessment of the potential effects for each phase of the development: 

 Construction; 

 Operation; and 

 Decommissioning. 

9.75 Due to the nature of the site and the work to be undertaken, many effects will be similar for each 
phase of development (construction, operation and decommissioning).  These are summarised 
below: 

Surface Runoff and Downstream Flooding 

9.76 The development of the wind farm at the site will increase the impermeable area. The circular 
foundations for each of the 22 turbines are approximately 219m2, however, apart from the base of 
the turbine which has a diameter of 4.3m with a 1m flange around it (6.3m), the majority of the 
foundation will be buried below ground. This will reduce the exposed impermeable area for each 
turbine to 31.17m2 resulting in an overall increase in impermeable area by approximately 735.8m2 
(based on 22 no. exposed turbine foundations each of 31.17m2 and a single substation building 
measuring approximately 10m x 5m i.e. 50m2). Access tracks, crane pads and the temporary 
construction compound will comprise crushed aggregate permeable material. The majority of the 
site will remain unsurfaced and is proposed to remain in arable use. A series of surface water 
drains are located across the site and surrounding fields which take site derived surface run-off into 
the surrounding water environment. Excavations can result in exposure of bare ground and 
frequently require overpumping operations to remove groundwater ingress or precipitation capture.  
The increase in hardstanding areas and soil compaction may cause an increase in the rate of 
surface runoff entering field drains in the site. In addition, movement of construction traffic may lead 
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to compaction of the soils, reducing soil permeability even further, which could lead to changes in 
the runoff.  Significant increases in runoff may lead to changes in the flow pattern within a receiving 
watercourse, which could alter the river morphology downstream of the site, increase the risk of 
flooding and affect ecology. The magnitude of change prior to mitigation would be very low-low 
and would occur during both construction and operation. 

Existing Abstractions 

9.77 There are no public water supply abstractions within a 2km radius of the Site, however from EA 
information and the BGS website, there are small scale agricultural surface water abstractions 
located in the immediate vicinity of the Site.  These may be influenced by surface water runoff and 
infiltration of unmitigated runoff / through flow which may impact the quality of water abstracted for 
domestic, agricultural and industrial use. The magnitude of change prior to mitigation would be very 
low-low and would occur during both construction and operation. 

Impediment to Flows 

9.78 Water crossings associated with access tracks can impede flows and tracks can alter the drainage 
if inadequately designed and installed. This can lead to higher water levels upstream, increased 
flood risk and localised erosion both upstream and downstream. In addition some of the smaller 
drainage ditches on the Site may be intercepted by proposed tracks. The magnitude of change prior 
to mitigation would be very low-low and would occur during both construction and operation.  

Erosion and Sedimentation 

9.79 Potential runoff from excavations, exposed soil, dewatering and stripping of topsoils may lead to 
erosion and transport of sediments into watercourses and surface field drains. Sedimentation of 
watercourses can affect flood storage capacity, water quality and ecology of aquatic fauna and 
flora. Sediment can settle in slower moving stretches of a watercourse and alter the river 
morphology. The soils may contain significant amounts of stored fertilisers and the release of such 
substances to watercourses may significantly alter the pH and nutrient levels in watercourses, 
leading to reduced water quality and effects on ecology. The magnitude of change prior to 
mitigation would be very low-low and would only occur during construction. 

Groundwater and Drainage  

9.80 During construction some excavations required for turbine bases may necessitate temporary sub-
surface water control, such as physical cut-offs or de-watering. Cut-offs divert flow away from the 
excavation, while dewatering temporarily lowers the water table in the vicinity of the excavation. 
Localised changes to soil interflow patterns are therefore likely to arise, including drying of the 
topsoils and underlying superficial geology. Permanent changes may arise from the removal or 
deactivation of the existing piped drainage system and the construction of drainage channels, which 
are backfilled with sand and can act as drainage conduits. Groundwater abstraction may be 
required for on-site dust suppression and would be temporary.  

9.81 The magnitude of change prior to mitigation would be minimal and would only occur during 
construction. 

Chemical Pollution and Disposal of Foul Water 

9.82 Potential causes of chemical pollution include the spillage or leakage of chemicals, cement 
washings, fuel or oil during use, disposal or storage on site. Spillages of concrete and cement may 

occur during cement pumping operations into turbine bases. Oils and fuels may contain List I 
substances (Groundwater Regulations 1998) such as mineral oils and hydrocarbons.  

9.83 During construction there will be a requirement to provide temporary sanitation facilities for site 
workers. These will be provided with integral foul water collection tanks, however spillage of foul 
water may occur should these temporary facilities be emptied in an unsatisfactory manner. Foul 
water from sanitation facilities may contain faecal coliforms and the List II substance Ammonia 
(Groundwater Regulations 1998). An uncontrolled release of these aforementioned pollutants may 
adversely affect water quality of watercourses and cause contamination of underlying soils. The 
magnitude of change prior to mitigation would be very low-low and would occur during both 
operation and construction. 

Geology 

9.84 The local geology is unlikely to be significantly affected by the proposed development and the site 
is representative of the surrounding area. Stone required from the construction of the access tracks 
on agricultural land would be sourced from local distributors where possible. The magnitude of 
change prior to mitigation would be minimal and would only occur during construction. 

Construction Effects 

9.85 Due to the increased activity and nature of construction works, the most significant phase in terms 
of the potential effects is the construction period. This section lists the activities on site that have 
the potential to affect the hydrological and hydrogeological regime on site, including potential 
effects on groundwater and surface water regimes.  

9.86 Temporary Construction Compound – A temporary compound (40m x 40m) will provide a 
designated area for sanitation facilities and storage of materials (including fuels, oils and lubricants) 
in addition to acting as a potential maintenance area. This is proposed to be located adjacent to the 
existing Six Hundreds Farm buildings located on-Site and be constructed of crushed aggregate on 
a fibrous, permeable material.  

9.87 Access Tracks – The total length of new access tracks associated with the wind farm is 
approximately 10,665m. In the absence of existing site roadways, the tracks leading to the turbines 
will be 5.5m in width and 350mm depth and will be made of crushed aggregate on a fibrous, 
permeable material.  Potential impacts from the tracks include: 

 Erosion and sedimentation; 

 Increase in rate of runoff; 

 Changes to soil interflow patterns; and 

 Chemical pollution. 

9.88 Crane Pads – It is proposed to construct a crane pad hardstanding area associated with each 
turbine, each of which would measure 20m x 40m and 350mm deep constructed of crushed 
aggregate on a fibrous, permeable material. Potential impacts include: 

 Erosion and sedimentation; 

 Increase in rate of runoff;  

 Changes to soil interflow patterns; and 
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 Chemical pollution. 

9.89 Cable Runs – Associated cables will be trenched alongside the proposed access tracks where 
possible from the substation/construction compound, giving an approximate total length of 
10.665km. The trenches will measure 0.6m x 1.2m deep and the cables will be laid using the most 
appropriate solution available at the time of installation. General effects due to cabling may include: 

 Erosion, sedimentation and fertiliser run-off; 

 Increase in rate of runoff; and, 

 Changes to soil interflow patterns. 

9.90 Turbine Construction – All turbines will be located in the superficial deposits beneath the Site 
(Barroway Drove Beds, older marine deposits and saltmarsh deposits) between 10 and 20m in 
depth with the Ancholme mudstones below. The circular turbine foundations are comprised of a 
concrete slab measuring 16.7m diameter and 2.85m deep, giving an area of 219m2 and an 
approximate volume of 624m3. The generic pile option for the E82 turbine is driven piles consisting 
of 16 square piles (600mmx600mm) estimated to extend to a maximum depth of 20mbgl. From the 
information obtained, it is therefore considered that the piles will be predominantly within the 
superficial deposits. Potential effects on the site geology would be limited to the excavation of 
underlying ground (to at least 2.85m) for the turbine bases. It is assumed that any extra material 
required for construction (including access roadways) will be brought on site from off-site sources. 
Should concrete batching be undertaken on site, this would be in a designated area specifically 
designed to ensure full containment of effluent and waste materials. Construction of turbine bases 
may therefore result in the following effects: 

 Erosion and sedimentation; 

 Increase in rate of runoff; 

 Changes to soil interflow patterns; 

 Chemical pollution; 

 Groundwater abstraction; and, 

 Disruption of the geology. 

Operational Effects 

9.91 Access tracks, drains, turbine bases, crane hardstanding areas, cabling and the substation would 
be retained on site during the operational phase of the wind farm. The sections below list the 
potential effects that may occur during the operational phase. 

9.92 Access Tracks - Should ruts form in access tracks these could form preferential flow paths with 
increased risk of erosion. 

9.93 Maintenance - Engineers would be required to visit the site approximately every 6 months to 
undertake maintenance and repair of the turbines and infrastructure. Pollutants associated with 
these activities (i.e. fuel, oil, lubricants) would be brought on site as required and would not remain 
on site once the visit is over. Whilst spillages of the substances could take place during the visit, all 
health and safety procedures and environmental best practice would be followed during these 
visits. 

9.94 Hardstanding Areas - The turbine bases and wind farm infrastructure may result in localised 
alterations to the natural flow pathways in the soil and underlying geology. There could be lower 
groundwater recharge in areas of hardstanding and access tracks, and greater recharge in areas of 
permeable soil surfaces. However, these effects would be minor and localised. 

9.95 Turbine Bases - Alkaline leaching into the groundwater could occur as a result of sulphate attack 
of the concrete in the turbine foundations. It is considered that such leaching would be minimal and 
very localised. 

9.96 It should be noted that a fair proportion of the site would remain unsurfaced and hence there would 
continue to be a large amount of natural soakaway direct to the underlying ground. It is therefore 
considered that there would be minimal risk of increased surface run off to Site drainage channels 
and water courses and hence the identified water courses are unlikely to be affected by the 
development. 

Decommissioning 

9.97 The wind farm is expected to be operational for at least 25 years. Following this period, if the 
operational period is not extended, the wind farm will be decommissioned and the site reinstated as 
approved by the appropriate authority, and in agreement with the landowners.   

9.98 Potential effects of the decommissioning phase are expected to be similar to those of the 
construction phase and have not been assessed further here.  

MITIGATION 

9.99 Mitigation measures have been divided into design measures (those incorporated into the design 
stage to minimise potential impacts), general measures (generic methods that will be implemented 
on site) and construction measures (mitigation for specific construction activities). 

Design Measures 

9.100 Design mitigation has influenced the location of turbines and associated infrastructure to avoid 
effects on sensitive areas, steep gradients and watercourses.  In particular, the impacts described 
above may affect existing surface water drains and features. During the design phase the following 
measures were implemented to protect the hydrological features of the site: 

 access track design and turbine locations have avoided water crossings where possible; and  

 Deep excavations (up to 2.85m depth) would be associated with construction of turbine bases. 
These will be located within the underlying superficial deposits with the exposed impermeable 
area reduced by covering the foundations with soil. 

General Measures 

9.101 Construction method statements would be produced and would incorporate best working practices 
and measures from EA’s Pollution Prevention Guidelines. The method statements would include 
the following: 

 A series of method statements relating to activities which have the potential to affect surface 
water and groundwater resources and outlining preventative measures; 



Heckington Fen Wind Park Environmental Report Chapter 9: Hydrology 

4038_P0058 _04  If printed this document will be considered UNCONTROLLED Page 9 - 13 

 An incident plan outlining actions to be taken in the event of accidental chemical or foul water 
spills, localised flooding and erosion. The plan would include the implementation of 
contingency planning provision, spill kits and staff and contractor training procedures; and 

 A surface run-off and monitoring plan to be agreed with the EA. 

9.102 During the tender process, the expected level of environmental control will be included in tender 
documents so that all contractors allow for mitigation measures in their costs and method 
statements. 

9.103 During construction of the wind farm the Construction Project Manager will ensure that the 
proposed mitigation measures are put in place and carried out in such a manner as to minimise or 
prevent effects on surface water and groundwater. In addition to generic mitigation techniques such 
as the adoption of spill response measures, a number of targeted mitigation measures are available 
to control pollution.  

9.104 In addition to the measures proposed below, a Water Users Management Plan will be designed to 
ensure relevant users of abstractions are aware of construction activities within the catchment of 
the spring supply.  ecotricity will agree detailed mitigation measures for specific water users, this 
will comprise either provision of an alternative supply should surface and groundwater be 
influenced or connection to alternative supply. 

9.105 Water sampling and quality assessment will be carried out at regular intervals during the 
construction phase of the wind farm. This will be agreed with the Local Authority and EA. Immediate 
action will be taken should the samples not meet the agreed standards.    

9.106 Surface water drains would be regularly inspected for any sedimentation or blockages.  

Construction Measures 

9.107 A full soil investigation (including analytical testing for pH and sulphate concentrations) will be 
undertaken by the appointed contractors prior to construction to ensure that the most appropriate 
concrete and foundation materials are used. This will be done in accordance with the BRE Special 
Digest 1:2005 “Concrete in Aggressive Ground” (or similar appropriate guidance) to determine the 
Design Sulphate Class and the ACEC (Aggressive Chemical Environment for Concrete).   

9.108 The following measures provide mitigation proposals for specific construction activities: 

9.109 Access Tracks - Where additional impervious areas are required, the following measures are 
proposed: 

 The access track would be constructed of crushed aggregate, an inert material appropriate to 
withstand the expected traffic loading, on a fibrous permeable material. This will also maximise 
infiltration through the track, minimising surface runoff and reducing the potential for erosion; 

 The aggregate will be screened to avoid the build up of sludge; 

 Vehicles and machinery would be restricted to the access tracks; 

 Tracks would have adequate cross fall to allow rainwater to be shed. Lateral drains will 
intercept flow along the road; and 

 Prior to track construction, site operatives will identify areas which concentrate water flow. 
These sections will be spanned with plastic pipes to ensure hydraulic conductivity under the 
road, and reduce water flow over the road surface during heavy rain. 

9.110 Turbine Construction and Crane Hardstanding Areas – from boreholes in the vicinity of the site, 
groundwater does not appear to be at shallow depth in the surrounding area.  Therefore it is 
considered that there is likely to be minimal impact upon groundwater flow, soil interflow and 
drainage patterns as a result of the proposed construction of the turbines. Notwithstanding the 
above during this construction, the following measures are proposed: 

 Where drainage into the excavated turbine footings occurs, a wall or plank support will be 
provided where saturated soils are being dewatered to prevent slumping of excavation walls 
and reduce volume of water requiring settlement;  

 Construction activities will be scheduled to minimise the area and period of time that stockpiles 
would be exposed; 

 Silt fences and mats will be used to control silt levels in runoff. To avoid silt directly entering 
the site surface water drains, runoff will be controlled and directed to buffer zones and silt 
fences and passed through a suitable filter medium such as straw bales or geotextiles; 

 Silt water generated during construction activities will be collected and treated with a suitable 
method to be confirmed with the EA. This may involve the use of a settlement pond or tank, or 
a grassed area. Alternatively filtration systems can be constructed on site or mobile 
commercial ‘siltbuster’ units brought on site.  These systems avoid further loss of habitat 
occurring as a result of excavated settlement lagoons; 

 Particular attention will be paid to identify runoff and drainage pathways.  Flocculants to aid 
settlement will be retained on site for emergency measures and all pollution control will be 
subject to consultation with the EA and Natural England; 

 Where possible, water will be prevented from entering excavations by using cut-off ditches or 
walls; and, 

 Exposed ground and soil stockpiles will be minimized. Where present, they will be seeded or 
covered and silt fences constructed to intercept small erosive channels (runnels). 

9.111 Cabling - To minimise impediment of soil interflow and excavation activities, cables will be laid 
adjacent to access tracks as far as practicable. Typically, drainage channels will be on the upslope 
side, and cables on the downslope side. 

9.112 Temporary Construction Compound - A temporary compound will be provided during 
construction to provide a designated area for temporary sanitation facilities and storage of materials 
(including fuels, oils and lubricants) in addition to acting as a potential maintenance area. It is 
proposed that this be located adjacent to the existing Six Hundred Farm buildings.    

9.113 The following measures will be implemented to avoid chemical pollution on the site: 

 A dedicated secure storage area for all materials, including waste, will be created within the 
temporary construction compound. Clear warning signs will be displayed at all access points; 

 Oils, fuels and lubricants will be stored in above ground storage tanks and containers that 
have been manufactured under a quality assurance system complying with relevant British 
Standards. The storage will be in line with the EA's Pollution Prevention Guidelines, PPG2 
Above Ground Oil Storage Tanks and in compliance with the Control of Pollution (Oil Storage) 
(England) Regulations 2001; 
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 Storage tanks, containers and ancillary equipment will be placed within oil and watertight 
secondary containment such as a bund. The secondary containment system will provide 
storage of at least 110% of the tanks maximum capacity; 

 Secondary containment will be secured to avoid unauthorised access and vandalism; 

 Containers will be clearly labelled with the nature of contents and any hazards they could 
pose; 

 Within the construction compound a dedicated handling area will be constructed which would 
be isolated from surface water drainage systems, have an impermeable base and be bunded 
and secured; 

 Where possible, re-fuelling of vehicles and machinery would be carried in the dedicated 
handling area; 

 Where possible, standing machinery would have drip trays placed underneath to prevent oil 
and fuel leaks resulting in pollution; 

 A contingency plan will be produced detailing site drainage and a list of contacts in the event of 
a spillage in line with PPG 21 Pollution Incident Response Planning. Spillages will be reported 
to the site manager immediately. A stock of absorbent materials will be stored on site to deal 
with spillages, and staff will be trained in their appropriate use; and, 

 Training of staff in the correct use and storage of all oils and chemicals on site. 

Operational Measures 

9.114 The effects identified for the operational phase are similar to those associated with the construction 
phase; however these effects are less severe due to the reduced activity on site. Therefore, 
pollution prevention measures detailed in the construction mitigation section above will also be 
adhered to during the operational phase. The contingency plan will be updated to ensure that it is 
specific to the risks and appropriate procedures should a spillage occur during the operational 
phase. 

9.115 Additional mitigation measures that will remain in place throughout the lifetime of the wind farm 
would include those outlined in the following section. 

9.116 Chemical Pollution: Engineers would be required to visit the site to undertake maintenance and 
repair of the turbines and infrastructure. Pollutants associated with these activities (i.e. fuel, oil, 
lubricants) would not remain on site once the visit has been completed. Whilst spillages of these 
substances could take place during the visit, all health and safety procedures and environmental 
best practice would be followed during these visits. Sulphate resistant concrete would be used, 
subject to a geotechnical survey, to prevent alkaline leaching from buried structures. 

9.117 Foul Water: No additional sanitation facilities will be present on site during the operational phase.  

9.118 Flow Patterns on Site: Given that there is likely to be minor impact upon the drainage patterns, 
erosion and run-off on the site from the proposed turbine construction, it is not considered 
necessary to implement any specific drainage solutions with respect to the site. If the EA consider 
that drainage solutions are required we would recommend that a suitable SUDS solution may be 
appropriate.   

Decommissioning 

9.119 Mitigation measures for decommissioning activities are assumed to be similar to the proposed 
mitigation techniques for construction activities and are therefore not discussed separately here. 

STATEMENT OF RESIDUAL SIGNIFICANCE 

9.120 Taking into account the proposed mitigation measures, no significant environmental impacts have 
been identified during the course of this review.  

9.121 The effects on geology, hydrology and hydrogeology from the proposed development have been 
assessed as not significant in identified aspects (see Table 9.12). Impacts of moderate 
significance or greater are considered significant in terms of the EIA Regulations, and therefore with 
mitigation the potential effects are not considered to be significant. 

REFERENCES 
 Environment Agency, www.environment-agency.gov.uk 

 British Geological Survey website, www.bgs.ac.uk 

 British Geological Survey, Wells, Boston, Sheet 128 Solid and Drift Edition, 1:50 000 

 National Soil Resources Institute, Soilscapes Viewer Report www.landis.org.uk 

 Met Office Average Rainfall data www.metoffice.gov.uk 

 National River Flow Archive Online Data, http://www.ceh.ac.uk/data/nrfa/index.html 

 Ordnance Survey 1: 25 000 Explorer Map, Boston, Sheet 261 

 North Kesteven District Council  

 Natural England, www.naturalengland.org.uk 

 Environment Agency, Where to Go Fishing, (Waterscapes). 
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Table 5.11 Significance of Effects  
Stage of 
development 

 
Feature 
(Receptor) 

 
 
Sensitivity 
of 
receptor 

Description of 
Potential Effect 

Before Mitigation 
 

Summary of Mitigation After Mitigation
 

Magnitude 
of change 

Significance 
before 
mitigation 

Magnitude 
of change 

Positive/ 
Negative 
 

Direct/Indirect 
/Secondary/ 
Cumulative 

Short/ 
medium/ 
long term 

Permanent/ 
Temporary 

Residual 
Significance

Geology/Groundwater 

Construction/ 
Operation 

Geology   Low 
 

Disruption of local 
geological 
features from 
deep (2.85m) 
turbine 
excavations and 
maximum 20m 

Minimal 
change 

Negligible -
Minor 

The excavations and piles 
are predicted to be within the 
topsoil and superficial 
geology. No mitigation 
required. 

Minimal 
change Negative Direct Long term Permanent Negligible -

Minor 

Construction/ 
Operation 

Groundwater Low 

Chemical 
pollution: 
Leaching of 
hydrocarbons, 
chemicals and 
cement to 
groundwater. 

Very low-
low Minor 

Oil/ chemicals stored in 
110% bund, drip trays, 
refuelling within designated 
area. Provision of spill kits on 
site and trained staff. 
Temporary sanitation 
facilities maintained by 
licensed operators.  

Minimal 
change Negative Direct Short term Permanent Negligible-

Minor 

Abstractions 

Construction/ 
Operation 

Groundwater Low 

Potential for 
leaching of 
concrete. 
Spillages and 
leakages during 
storage or routine 
maintenance.  

Very low-
low Minor 

Very small amounts of 
chemicals will be present on 
site during maintenance 
visits only.  Operational 
phase will comprise small-
scale routine activities.   
  

Minimal 
change Negative Direct Short term Permanent Negligible-

Minor 

Flooding 

Construction/ 
Operation 

Surrounding 
land High 

Development 
(land take) and 
increased 
hardstanding may 
exacerbate 
flooding in 
downstream 
areas. 

Very low-
low Moderate 

Land use will remain largely 
rural. Use of sustainable 
urban drainage systems 
(SUDS) where appropriate. 

Minimal 
change Negative Indirect Medium 

term Temporary Minor-
Moderate 
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Stage of 
development 

 
Feature 
(Receptor) 

 
 
Sensitivity 
of 
receptor 

Description of 
Potential Effect 

Before Mitigation 
 

Summary of Mitigation After Mitigation
 

Magnitude 
of change 

Significance 
before 
mitigation 

Magnitude 
of change 

Positive/ 
Negative 
 

Direct/Indirect 
/Secondary/ 
Cumulative 

Short/ 
medium/ 
long term 

Permanent/ 
Temporary 

Residual 
Significance

Water Quality 

Operation 

Local 
drainage 
channels, 
South Forty 
Foot Drain, 
River Witham 

Low 

Spillages and 
leakages during 
storage or routine 
maintenance.   
 

Very low-
low Minor 

Very small amounts of 
chemicals will be present on 
site during maintenance 
visits only.  Operational 
phase will comprise small-
scale routine activities.   
 

Minimal 
change Negative Direct Short term Temporary Negligible-

Minor 

Construction 

Local 
drainage 
channels, 
South Forty 
Foot Drain, 
River Witham 

Low 

Sediment 
entrained runoff 
from excavations 
and infrastructure 
construction 
reaching off-site 
surface water 
courses.  Risk to 
downstream 
resources.   
 

Very low-
low Minor 

During construction, use of 
silt traps,  pumping water to 
natural soakaways and/ or 
use of mobile siltbuster units, 
use of silt fences, mats and/ 
or geotextiles around 
construction activities 

Minimal 
change  Negative Direct Short term Temporary Negligible-

Minor 

Fisheries and Recreation 
 

Operation/ 
Construction 

Local 
drainage 
channels, 
South Forty 
Foot Drain, 
River Witham 

Low As water quality 
above. Minimal Negligible -

Minor As water quality above. Minimal 
change Negative Direct Short term Temporary Negligible -

Minor 

 

Decommissioning Effects arising from decommissioning are anticipated to be similar to the construction effects as described above. 
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