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Executive Summary 
Bureau Veritas UK Ltd has been commissioned by INRG Solar (Little Crow) Ltd. to undertake an 
air quality assessment of construction traffic emissions together with a carbon offset assessment 
as a result of the proposed Little Crow Solar Park. The development site is located to the east of 
Scunthorpe, adjacent to the Harsco Steel works and is accessed via the B1208. The nearby 
settlement of Raventhorpe (<5 miles south of the proposed development) contains an existing 
78.5ha solar farm  

The development site currently consists of disused grassland/farmland and is bordered by the 
proposed construction traffic route, which is to run along the B1208 in the direction of the A18, A15 
and M180. This route bypasses a number of pollution receptors; residential properties in Broughton, 
located 1km east of the proposed site boundary. The closest properties to the proposed site consists 
of two farm structures with at least one structure being used as a residential dwelling and are located 
east of the proposed site and North of Broughton at distances of 280m and 415m from the site 
boundary. The proposed Solar Park area is located within the boundary of an Air Quality 
Management Area (AQMA) declared by North Lincolnshire Council. The AQMA was declared due 
to exceedances of the 24-hour mean air quality objective for PM10. The most recently recorded 
annual mean concentration of PM10 from the closest monitoring site, CM3, reported an annual mean 
concentration of 22µg/m³ in 2016 together with 25 exceedances of the 24-hour mean objective 
(50µg/m³ not to be exceeded more than 35 times a year). All nearby monitoring locations also 
reported below the PM10 annual mean AQS objective of 40µg/m³. Furthermore, there were no 
reported exceedances of the NO₂ annual mean air quality objective at any monitoring location within 
the council area.  

Defra’s 2017 background air pollution data for the proposed site suggests an annual mean 
background concentration of 11.2µg/m³ for NO₂ and 15.2µg/m³ for PM10, which are both below the 
respective objectives (40µg/m³). 

A qualitative dust and air quality assessment has been prepared to determine the significance of air 
quality and construction traffic dust impacts during the construction and operational phases of the 
proposed development, in addition to an assessment of the carbon footprint and potential savings 
introduced as a result of the site’s introduction. 

A qualitative assessment of impacts of construction activities upon air quality was undertaken 
following the Institute of Air Quality Management (IAQM) guidance methodology.  

The main findings of the air quality assessment are summarised as follows: 

 Following the construction dust assessment the development site is found, in relation to dust 
soiling, to be negligible during the construction phase of the proposed site. For the 
earthworks and trackout activities, the impact was found to be a low risk. In relation to human 
health impacts, the risk ratings are the same as with dust soiling for each of the three 
activities. 

 Providing effective mitigation measures are implemented, such as those outlined in Section 
5.1 of this report, impacts from dust emissions during the construction phase would be not 
significant. 

 The estimated CO2 offset from the Little Crow Solar Park is 35,186 tonnes for the first year 
taking into consideration the CO2 produced as a result of the construction vehicle movements 
during the construction phase. The following years CO2 offset will be greater as the 
construction phase works will have been completed.   
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1 Introduction 
Bureau Veritas UK Ltd has been commissioned by INRG Solar (Little Crow) Ltd. to undertake an 
air quality assessment of construction traffic emissions together with a carbon offset assessment 
as a result of the proposed Little Crow Solar Park. The development site is located to the east of 
Scunthorpe, adjacent to the Harsco Steel works and is accessed via the B1208. The proposed Solar 
Park is approximated at 226.8ha with a maximum of 150MW generation per annum from the solar 
modules and 90MW pa from its battery storage facility. The nearby settlement of Raventhorpe (<5 
miles south of the proposed development) contains an existing 78.5ha solar farm.  

The most significant source of air pollution is likely to derive from construction related traffic during 
the construction phase of the development. The construction traffic route is proposed to run along 
the B1208 in the direction of the A18, A15 and M180. This route bypasses the closest pollution 
receptors; residential properties in Broughton, located to the east of the proposed site boundary. 

North Lincolnshire Council has declared an Air Quality Management Area (AQMA), which 
incorporates part of Scunthorpe town centre and an area east of Scunthorpe, including the Harsco 
Steel works site. The proposed Solar Park is located within this AQMA. The AQMA was declared 
due to exceedances of the 24-hour mean air quality objective for PM10. The most recently recorded 
annual mean concentration of PM10 from the closest monitoring site, CM3, reported an annual mean 
concentration of 22µg/m³ in 2016 together with 25 exceedances of the 24-hour mean objective 
(50µg/m³ not to be exceeded more than 35 times a year). All nearby monitoring locations also 
reported below the PM10 annual mean AQS objective of 40µg/m³. Furthermore, there were no 
reported exceedances of the NO₂ annual mean air quality objective at any monitoring location within 
the council area.  

1.1 Scope of Assessment 

Defra’s 2017 background air pollution data for the proposed site suggests an annual mean 
background concentration of 11.2µg/m³ for NO₂ and 15.2µg/m³ for PM10, which are both below the 
respective objectives (40µg/m³). 

As it is anticipated that the proposed development will introduce additional road traffic and 
construction dust and, with consideration to the nearby AQMA, a construction phase impact 
assessment is to firstly be undertaken together with the carbon offset assessment. The scope of 
this assessment is therefore to undertake: 

 A qualitative assessment of dust and air quality impacts during the construction works. The 
construction dust assessment will involve the use of a Geographic Information System (GIS) 
and be undertaken with reference to current best-practice guidance, such as those published 
by the Institute of Air Quality Management (IAQM). 

 Construction related road traffic emissions will be considered relative to published guidance. 
Based upon the preliminary construction traffic management plan and indicative flows 
provided therein, Bureau Veritas do not consider there to be a requirement for detailed 
assessment of the road traffic emissions, rather a screening based assessment against IAQM 
criteria is considered sufficient.  

 Mitigation measures during the construction phase including measures to control the 
emission of dust and dirt during construction and demolition. 

 The carbon footprint of the construction phase activities, in the context of the associated 
traffic generation, will be calculated and subtracted against the carbon savings associated 
with the generation of electricity via solar power.  

The Site plan and location is illustrated in Figure 1.1. 
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Figure 1.1 – Site Location 

 

 

Contains Ordnance Survey Data © Crown Copyright and 
database right 2017. Ordnance Survey 100049046. 

 

Air Quality 
Bureau Veritas 
825a Wilmslow 
Road 
Manchester 
M20 2RE 
 

Location 
Little Crow Solar Park, Scunthorpe 
Title 
Site Location 
By Approved 
JD JC 
Scale Job Ref 
Not to Scale  6473981 
Date Figure No. 
February 2018 1.1 



Proposed Development, Little Crow Solar Park Air Quality and Carbon Assessment 
 

Bureau Veritas  
AIR6473981 3 

2 Air Quality – Legislative Context 

2.1 Air Quality Strategy 

The importance of existing and future pollutant concentrations can be assessed in relation to the 
national air quality standards and objectives established by Government. The Air Quality Strategy 
(AQS) provides the over-arching strategic framework for air quality management in the UK and 
contains national air quality standards and objectives established by the UK Government and 
Devolved Administrations to protect human health. The air quality objectives incorporated in the 
AQS and the UK Legislation are derived from Limit Values prescribed in the EU Directives 
transposed into national legislation by Member States. 

The CAFE (Clean Air for Europe) programme was initiated in the late 1990s to draw together 
previous directives into a single EU Directive on air quality. The CAFE Directive1 has been adopted 
and replaces all previous air quality Directives, except the 4th Daughter Directive2. The Directive 
introduces new obligatory standards for PM2.5 for Government but places no statutory duty on local 
government to work towards achievement of these standards. 

The EU Limit Values are considered to apply everywhere with the exception of the carriageway and 
central reservation of roads and any location where the public do not have access (e.g. industrial 
sites). 

The air quality objectives apply at locations outside buildings or other natural or man-made 
structures above or below ground, where members of the public are regularly present and might 
reasonably be expected to be exposed to pollutant concentrations over the relevant averaging 
period. Typically these include residential properties and schools/care homes for long-term (i.e. 
annual mean) pollutant objectives and high streets for short-term (i.e. 1-hour) pollutant objectives. 
Table 2.1 taken from LAQM.TG(16) provides an indication of those locations that may or may not 
be relevant for each averaging period. Typically these include residential properties and 
schools/care homes for long-term (i.e. annual mean) pollutant objectives and high streets for short-
term (i.e. 1-hour mean) pollutant objectives. 

This assessment focuses on, NO2, PM10 and PM2.5 as these are the pollutants of principal concern 
arising from road traffic and construction dust. 

Table 2.1 – Examples of where the Air Quality Objectives should apply 

Averaging Period AQ Objectives should apply at: AQ Objectives should generally not 
apply at: 

Annual mean All locations where members of 
the public might be regularly 
exposed 
Building facades of residential 
properties, schools, hospitals, 
care homes etc. 

Building facades of offices or other 
places of work where members of the 
public do not have regular access. 
Hotels, unless people live there as their 
permanent residence. 
Gardens of residential properties. 
Kerbside sites (as opposed to locations 
at the building façade), or any other 
location where public exposure is 
expected to be short term 

                                                      
1 Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality and cleaner air 
for Europe. 
2 Directive 2004/107/EC of the European Parliament and of the Council of 15 December 2004 relating to arsenic, cadmium, 
mercury, nickel and polycyclic hydrocarbons in ambient air. 

http://eur-lex.europa.eu/LexUriServ/site/en/oj/2005/l_023/l_02320050126en00030016.pdf
http://eur-lex.europa.eu/LexUriServ/site/en/oj/2005/l_023/l_02320050126en00030016.pdf
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Averaging Period AQ Objectives should apply at: AQ Objectives should generally not 
apply at: 

24-hour mean and 8-hour 
mean 

All locations where the annual 
mean objectives would apply, 
together with hotels. 
Gardens of residential 
properties1. 

Kerbside sites (as opposed to locations 
at the building façade), or any other 
location where public exposure is 
expected to be short term. 

1-hour mean All locations where the annual 
mean and 24 and 8-hour mean 
objectives would apply. 
Kerbside sites (e.g. pavements of 
busy shopping streets). 
Those parts of car parks, bus 
stations and railway stations etc. 
which are not fully enclosed, 
where the public might 
reasonably be expected to spend 
one hour or more.  
Any outdoor locations at which 
the public may be expected to 
spend one hour or longer. 

Kerbside sites where the public would 
not be expected to have regular 
access. 

15-minute mean All locations where members of 
the public might reasonably be 
expected to spend a period of 15 
minutes or longer. 

 

Note 1 For gardens and playgrounds, such locations should represent parts of the garden where relevant public 
exposure is likely, for example where there is seating or play areas. It is unlikely that relevant public exposure would 
occur at the extremities of the garden boundary, or in front gardens, although local judgement should always be 
applied. 

Table 2.2 – Relevant National AQ Objectives for the Assessed Pollutants  

Pollutant AQS Objective Concentration 
Measured as: 

Date for 
Achievement 

Nitrogen 
Dioxide (NO2) 

200µg/m³ not to be 
exceeded more than 18 

times per year 
1-hour mean 31 December 2005 

40µg/m³ Annual mean 31 December 2005 

Particles 
(PM10) 

50µg/m³ not to be exceeded 
more than 7 times per year 24-hour mean 31st December 2004 

40µg/m³ Annual mean 31st December 2004 

Particles 
(PM2.5) 

25µg/m³  Annual mean 2020 
Target of 15% reduction in 

concentrations at urban 
background 

Annual Mean 2020 

2.2 Local Air Quality Management (LAQM) 

Part IV of the Environment Act 19953 places a statutory duty on local authorities to periodically 
Review and Assess the current and future air quality within their area, and determine whether they 
are likely to meet the objectives set down by Government for a number of pollutants – a process 
known a Local Air Quality Management (LAQM). The objectives that apply to LAQM are defined for 
seven pollutants: benzene, 1,3-butadiene, carbon monoxide, lead, nitrogen dioxide, sulphur dioxide 
and particulate matter. 

Where the results of the Review and Assessment process highlight that problems in the attainment 
of health-based objectives for air quality will arise, the authority is required to declare an AQMA – a 
                                                      
3 http://www.legislation.gov.uk/ukpga/1995/25/part/IV 

http://www.legislation.gov.uk/ukpga/1995/25/part/IV
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geographic area defined by high concentrations of pollution and exceedances of health-based 
standards. 

Where an authority has declared an AQMA, and development is proposed to take place either within 
or near the declared area, further deterioration to air quality resulting from a proposed development 
can be a potential barrier to gaining consent for the development proposal. Similarly, where a 
development would lead to an increase of the population within an AQMA, the protection of 
residents against the adverse long-term impacts of exposure to existing poor air quality can provide 
the barrier to consent. As such, after a high number of declarations across the UK, it has become 
standard practice for planning authorities to require an air quality assessment to be carried out for 
a proposed development (even where the size and nature of the development indicates that a formal 
Environmental Impact Assessment (EIA) is not required). 

One of the objectives of the LAQM regime is for local authorities to enhance integration of air quality 
into the planning process. Current LAQM Policy Guidance4 clearly recognises land-use planning as 
having a significant role in terms of reducing population exposure to elevated pollutant 
concentrations. Generally, the decisions made on land-use allocation can play a major role in 
improving the health of the population, particularly at sensitive locations – such as schools, hospitals 
and dense residential areas. 

2.3 Air Quality Guidance for Construction Sites 

There are a number of regulatory and legislative constraints in place to control pollution from 
construction and demolition activities. The Building Act 1984 and subsequent Building Regulations 
2000 are in place to ensure the safety of people in and around the building during work. Part III of 
the Environmental Protection Act (EPA) 1990 identifies the emission of dust from construction sites 
as having the potential to be a statutory nuisance and requires its control under Section 80. 

A number of best practice guides are available5, which provide a basis against which Codes of 
Construction Practice may be benchmarked. The Greater London Authority (GLA) in partnership 
with London Councils has produced a guidance document6 that recommends mitigation measures, 
depending upon the scale of development and its location, to control nuisance dust from various 
activities during construction and demolition phases.  

BRE (Building Research Establishment) has also produced a report7 that outlines the measures to 
control the emissions of nuisance dust. 

In December 2011, the IAQM published a guidance document to assess the impact of construction 
on air quality. The guidance was reviewed in January 20128 and updated in February 2014 to 
incorporate new evidence9. The approach adopted in this assessment is based on adopting the 
methodology published in the 2014 version of the IAQM guidance. 

The significance of the impact of the construction phase on air quality has been determined through 
application of the criteria outlined in IAQM construction guidance.  

                                                      
4 LAQM Policy Guidance LAQM.PG(16) – April 2016. Published by Defra in partnership with the Scottish Government, Welsh 
Assembly Government and Department of the Environment Northern Ireland. 
5 Kukadia, Upton, Grimwood and Yu (2003) BRE Pollution Control Guides: Controlling particles, vapours and noise pollution 

from construction sites. BRE Publications. 
6 Mayor of London (2014). The control of dust and emissions during construction and demolition – Supplementary Planning 

Guidance. Produced in partnership by the Greater London Authority and London Councils.  
7 Kukadia V, Upton S, Hall D (2003). Control of dust from construction and demolition activities. BRE Publications. 
8 Institute of Air Quality Management (IAQM) (2012) Guidance on the Assessment of the Impacts of Construction on Air 
9 Institute of Air Quality Management (IAQM) (2014) Guidance on the Assessment of Dust from Demolition and 

Construction. 
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2.4 Background Concentrations Used in the Assessment 

Defra maintains a nationwide model of existing and future background air quality concentrations at 
a 1km grid square resolution. The data sets include annual average concentration estimates for 
NOx, NO2, PM10 and PM2.5, using a base year of 2015. The Pollution Climate Mapping (PCM) model 
on which these are based is semi-empirical in nature; it uses the National Atmospheric Emissions 
Inventory (NAEI) emissions to model-predict the concentrations of pollutants at the centroid of each 
1km grid square, but then calibrates these concentrations in relation to actual monitoring data.  

Annual mean background concentrations for use in this assessment for NOx, NO2, PM2.5 and PM10 
have derived from the background maps available on the Defra UK-Air website10. Sample locations 
include 1km grid squares within the proposed development itself and two receptor sites located 
280m and 1km east of the proposed site.  

The mapped background concentrations for the base year of 2017 and the sample year of 2020 are 
presented in Table 2.3. 

Table 2.3 – Defra Background Pollutant Concentrations 

Grid Square 
(X,Y) 

2017 Annual Mean 
Background Concentration 

(µg/m3) 

2020 Annual Mean 
Background Concentration 

(µg/m3) 
NOx NO2 PM10 PM2.5 NOx NO2 PM10 PM2.5 

494500, 410500 15.2 11.2 15.2 9.5 13.9 10.3 15.0 9.3 
494500, 409500 15.0 11.1 14.8 9.4 13.6 10.1 14.5 9.1 
494500, 408500 14.8 10.9 13.5 8.7 13.1 9.8 13.2 8.5 
AQS objective - 40 40 25 - 40 40 25 

All of the mapped background concentrations presented are well below the respective annual mean 
air quality objectives. 

                                                      
10 https://uk-air.defra.gov.uk/data/laqm-background-maps?year=2015 
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3 Assessment Methodology 
The approach applied to this assessment has been based on the following: 

 A qualitative assessment of dust and air quality impacts during the construction works. The 
construction dust assessment will involve the use of a Geographic Information System (GIS) and 
be undertaken with reference to current best-practice guidance, such as those published by the 
Institute of Air Quality Management (IAQM). 

 Construction related road traffic emissions will be considered relative to published guidance. 
Based upon the preliminary construction traffic management plan and indicative flows provided 
therein, Bureau Veritas do not consider there to be a requirement for detailed assessment of the 
road traffic emissions, rather a screening based assessment against IAQM criteria is considered 
sufficient.  

 Mitigation measures during the construction phase including measures to control the emission of 
dust and dirt during construction and demolition. 

 The carbon footprint of the construction phase activities, in the context of the associated traffic 
generation, will be calculated and subtracted against the carbon savings associated with the 
generation of electricity via solar power.  

3.1 Construction Effects 

The assessment of potential dust/PM10 effects in relation to the development’s construction phase has 
been undertaken qualitatively in accordance with IAQM Guidance11. The guidance proposes a method 
to assess the significance of construction dust impacts by considering the annoyance due to dust 
soiling, as well as harm to ecological receptors and the risk of health effects due to significant increases 
in dust/PM10 concentrations. 

Construction site activities are divided into four types to reflect their different potential impacts. These 
activities are: 

 Demolition – an activity involved with the removal of an existing structure or structures; 

 Earthworks – the processes of soil-stripping, ground-levelling, excavation and landscaping; 

 Construction – an activity involved in the provision of a new structure; and 

 Trackout – the transport of dust and dirt from the site onto the public road network. This arises 
when lorries leave site with dusty materials or transfer dust and dirt onto the road having travelled 
over muddy ground on-site. 

A detailed assessment is required where a sensitive human receptor is located within 350m from the 
Site boundary and/or within 50m of the route(s) used by vehicles on the public highway, up to 500m 
from the Site entrance(s). 

There are no notable ecological receptors within a 200m vicinity of the development. There are, 
however, two residential properties less than 350m from the boundary of the Site. There are a number 
of properties approximately1km of the Site, notably the residential town of Broughton, located east of 
the proposed development. 

                                                      
11 Institute of Air Quality Management (IAQM) (2014) Guidance on the Assessment of Dust from Demolition and Construction. 
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The first step of the detailed assessment is to assess the risk of dust impacts. This is undertaken 
separately for each of the four activities (demolition, earthworks, construction and trackout) and takes 
account of: 

 The scale and nature of the works, which determines the potential dust emission magnitude; and 

 The sensitivity of the area. 

These factors are combined to give an estimate of the risk of dust impacts occurring. Risks are 
described in terms of there being a low, medium or high risk of dust impact for each of the four separate 
potential activities. Where there are low, medium or high risks of an impact, then site specific mitigation 
will be required, proportionate to the level of risk. 

Based on the threshold criteria and professional judgment, one or more of the groups of activities may 
be assigned a ‘negligible’ risk. Such cases could arise, for example, because the scale is very small 
and there are no receptors near to the activity. 

Site-specific mitigation for each of the four potential activities is then determined based on the risk of 
dust impacts identified. Where a local authority has issued guidance on measures to be adopted at 
demolition/construction sites, these should also be taken into account. Professional judgment is then 
employed to examine the residual dust effects assuming mitigation to determine whether or not they 
are significant. 

In regards to construction phase vehicle movements, the Land-Use Planning & Development Control: 
Planning for Air Quality IAQM guidance has been used to assess the change in traffic flow during the 
construction period. The development will cause a significant change in Heavy Duty Vehicles (HDVs) if 
the change of HDV flow is greater than 100 annual average daily traffic (AADT) outside of an AQMA. 
Estimated vehicle numbers as specified in the Construction Management Transport Plan will be 
compared against this criterion to assess whether construction vehicles will result in a significant impact 
on the surrounding area.   

3.2 Carbon Footprint 

There are various degrees of detail which can be employed to calculating the carbon offset of a 
development. However, due to the nature of the site and the type of construction phase activities 
undertaken, the carbon offset assessment will focus on the traffic generation associated with the 
construction phase.  

The carbon dioxide (CO2) generated from the construction traffic will be calculated using the UK 
Government Greenhouse Gas (GHG) conversion factors provided by Defra for company reporting12. 
The most recent factors were published in July 2018 and are deemed to be the most relevant for the 
study. Factors were provided for a breakdown of vehicle types. The total CO2 produced was calculated 
based on the total kilometres/miles each vehicle type travelled.  

The total CO2 generated as a result of the construction phase vehicle movements will be subtracted 
against the carbon saving associated with the generation of electricity via solar power. The carbon 
savings will be quantified based on a direct comparison against the amount of CO2 produced if an equal 
amount of electricity was produced using alternative fuels operated on the National Grid. The July 2018 
GHG conversion factor spread sheet includes an estimated average amount of CO2 emitted for each 
kWh of electricity produced for the grid assuming a range of energy sources e.g. coal, gas and 
renewable electricity generation.  

The total annual CO2 offset from the Little Crow Solar Park will then be calculated taking into account 
the CO2 generated during the construction phase.  

                                                      
12 https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2018 
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4 Results 

4.1 Construction Phase 

 Dust/PM10 Emissions 

This assessment of dust/PM10 presents the effects which are likely to be relevant both prior to and 
following the use of the appropriate mitigation measures on-site, which would be outlined by the site 
contractor and in a site Dust Management Plan (DMP). As per the IAQM guidance12, the risk associated 
with the site to potentially generate dust/PM10 is identified. Potential unmitigated effects at receptor 
locations are determined, and site-specific recommendations are then made to ensure residual 
dust/PM10 effects associated with the construction phase are not significant.  

The assessment of construction dust will focus on dust arising from three of the dust producing 
construction activities outlined in the IAQM guidance12 (i.e. earthworks, construction and trackout). No 
demolition is proposed on site and therefore has been scoped out of the assessment.  

Earthworks 

Potential sources of impacts associated with earthworks/ground preparation activities include fugitive 
dust/PM10 emissions resulting from disturbance of dusty materials by construction plant, the 
construction materials used, vehicle movements and wind action. The total site area is greater than 
10,000m2 and although it is not anticipated that there will be anything larger than a moderate number 
of earth moving vehicles on site at any one time, the worst case scenario has been assumed due to the 
scale of the site. The dust emission magnitude for earthworks is therefore considered to be large. 

Construction 

Potential sources of impacts associated with construction activities include fugitive dust/PM10 emissions 
resulting from disturbance of dusty materials by construction plant, the construction materials used, 
vehicle movements and wind action. Construction activities at the development site are expected to 
include a total building volume of less than 25,000 with a low potential for dust release as the solar 
panels to be installed will be largely metal structures secured with metal bolts into the ground. The dust 
emission magnitude for construction is therefore considered to be small. 

Trackout 

Dust emissions during trackout from the site may occur from the transport of dust and dirt from the 
construction site onto the public road network, where it may be deposited and then re-suspended by 
vehicles using the network. The number of predicted outward HDV (i.e. >3.5 tonne) movements in any 
one day is not anticipated to be in excess of 50 at any point during construction, however as the unpaved 
roadways are in excess of 100m, a worst case assumption must be employed. The dust emission 
magnitude for trackout is therefore considered to be large. 

Summary 

A summary of the dust emission magnitude for the four activities is detailed in Table 4.1. 

Table 4.1 – Construction Dust Emission Magnitude 

Activity Dust Emission Magnitude 

Earthworks Large 

Construction Small 

Trackout Large 
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Sensitivity of the Area 

The residential area of Broughton is located in excess of 1km east of the site and resides a population 
of over 5,000 residents, which is supported by a relative number of properties and services13. The 
closest properties to the proposed site consists of two farm structures with at least one structure being 
used as a residential dwelling and are located east of the proposed site and North of Broughton at 
distances of 280m and 415m from the site boundary. These two properties are accessible from the 
main site access route B1207 road and are bordered to the north by a narrower loose tracked road 
which is also to be used for site access during and following construction. Due to the nature and 
proximity of nearby properties, given the low number of nearby receptors identified, the sensitivity of 
the area with respect to the dust soiling effects on people and property in relation to earthworks, 
construction and trackout activities is therefore considered to be low. 

The existing background PM10 concentration is 15.2μg/m3; which is below the AQS objective. Given the 
above information regarding the number of receptors in excess of 200m of the Site boundary and within 
60m from the main access route, the sensitivity of the area with respect to human health impacts in 
relation to earthworks, construction and trackout is therefore low. 

There are no designated ecological sites within 50m of the development Site as listed on the Defra 
Magic Map resource14. In accordance with the IAQM methodology12, there is no need to consider 
potential dust effects on ecological receptors further as part of this assessment. 

A summary of the sensitivity of the surrounding area is detailed in Table 4.2 below. 

Table 4.2 – Sensitivity of Surrounding Area 

Potential Impact 
Sensitivity of the Surrounding Area 

Earthworks Construction Trackout 
Dust Soiling Low Low Low 

Human Health Low Low Low 

Risk of Dust Impacts 

The risk of dust impacts is defined using Tables 7, 8 and 9 in the IAQM guidance12 for earthworks, 
construction and trackout respectively. The dust emission magnitude classes in Table 4.1 combined 
with the sensitivity of surrounding area classes in Table 4.2, result in the site risk categories as shown 
in Table 4.3. 

Table 4.3 – Summary of Dust Risk 

Potential Impact 
Risk 

Earthworks Construction Trackout 

Dust Soiling Low Risk Negligible Low Risk 
Human Health Low Risk Negligible Low Risk 

Following the construction dust assessment, the development Site is found to be, at worst, a Low Risk 
in relation to dust soiling effects on people and property and a Low Risk in relation to human health 
impacts, as summarised in Table 4.3. 

Due to the above designation, mitigation measures are required to ensure that any potential impacts 
arising from the construction phase of the proposed development are reduced and, where possible, 
completely removed. Providing effective mitigation measures are implemented, such as those outlined 
in Section 5.1, construction dust impacts are considered to be not significant. 

                                                      
13 https://www.ons.gov.uk/help/localstatistics 
14 Magic Maps (2017), available online at http://www.natureonthemap.naturalengland.org.uk/ 

http://www.natureonthemap.naturalengland.org.uk/
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 Construction Vehicle Emissions 

The construction phase is proposed to take place over a 47 week period, with a 26 week period 
identified for site deliveries15. During thisperiod there will be a number of HDV movements delivering 
materials for construction activities on site. It is estimated that the total number of two-way vehicle 
movements during the construction phase of both the solar farm and battery storage facility will be4,472. 
It is expected the majority of these will be associated with the delivery of the solar modules and mounting 
structures. In total a maximum of 25 AADT is expected during the construction phase period.  

The average number of two-way vehicle movements per day is well below the 100 AADT criteria. 
Therefore it is not considered that there will be any potential for significant air quality effects from 
development related road traffic emissions during the construction phase. Furthermore, the construction 
vehicle designated route to the site actively avoids residential areas to minimise impacts. Such potential 
impacts have therefore been scoped out from requiring a detailed assessment on the basis of their low 
and negligible impacts.   

4.2 Operational Phase 

General maintenance of the site will be carried out by the existing farm tenant and additional equipment 
maintenance performed approximately four times a year. Therefore it is unlikely that the number of 
vehicle movements during the operational phase will exceed those of the construction phase. As a 
result, operational phase impacts associated with road traffic emissions are deemed to be not significant 
and therefore scoped out of requiring a detailed assessment.  
  

                                                      
15 Paragraph 5.1 of TPA’s ‘Construction Traffic Management Plan’, November 2018 
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5 Recommended Mitigation Measures 

5.1 Short-term Impacts during Construction 

As discussed in Section 4, construction impacts associated to the proposed development would result 
in the generation of a small magnitude of dust and PM10. It is considered that employment of 
construction best practice should ensure that no problematic dust or PM10 concentrations occur during 
the construction process. 

IAQM guidance12 outlines a number of site specific mitigation measures based on the assessed site 
risk. The measures are grouped into those which are ‘highly recommended’ (i.e. should be employed) 
and those which are ‘desirable’ (i.e. should be considered under best practice). 

As the site is classed as low risk the following mitigation measures are highly recommended: 

 With respect to communications: 

o Display the name and contact details of person(s) accountable for air quality and dust 
issues on the site boundary.  This may be the environment manager/engineer or the 
site manager.   

o Display the head or regional office contact information. 

 With respect to site management: 

o Record all dust and air quality complaints, identify cause(s), take appropriate measures 
to reduce emissions in a timely manner, and record the measures taken. 

o Make the complaints log available to the local authority when asked. 

o Record any exceptional incidents that cause dust and/or air emissions, either on- or 
offsite, and the action taken to resolve the situation in the log book. 

 With respect to monitoring: 

o Carry out regular site inspections to monitor compliance with the DMP, record 
inspection results, and make an inspection log available to the local authority when 
asked. 

o Increase the frequency of site inspections by the person accountable for air quality and 
dust issues on site when activities with a high potential to produce dust are being 
carried out and during prolonged dry or windy conditions. 

 With respect to preparing and maintaining the site: 

o Plan site layout so that machinery and dust causing activities are located away from 
receptors, as far as is possible. 

o Erect solid screens or barriers around dusty activities or the site boundary that are at 
least as high as any stockpiles on site. 

 With respect to operating vehicle/machinery and sustainable travel: 

o Ensure all vehicles switch off engines when stationary - no idling vehicles. 

o Avoid the use of diesel or petrol powered generators and use mains electricity or 
battery powered equipment where practicable. 
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 With respect to operations: 

o Only use cutting, grinding or sawing equipment fitted or in conjunction with suitable 
dust suppression techniques such as water sprays or local extraction, e.g. suitable local 
exhaust ventilation systems. 

o Ensure an adequate water supply on the site for effective dust/particulate matter 
suppression/mitigation, using non-potable water where possible and appropriate. 

o Use enclosed chutes and conveyors and covered skips. 

o Minimise drop heights from conveyors, loading shovels, hoppers and other loading or 
handling equipment and use fine water sprays on such equipment wherever 
appropriate. 

 With respect to waste management: 

o Avoid bonfires and burning of waste materials. 

o Additionally as the site is classed as low risk the following mitigation measures are 
desirable: 

 With respect to communications: 

o Develop and implement a Dust Management Plan (DMP), which may include measures 
to control other emissions, approved by the Local Authority. The level of detail will 
depend on the risk, and should include as a minimum the highly recommended 
measures in this document. The desirable measures should be included as appropriate 
for the site. In London additional measures may be required to ensure compliance with 
the Mayor of London’s guidance. The DMP may include monitoring of dust deposition, 
dust flux, real time PM10 continuous monitoring and/or visual inspections. 

 With respect to monitoring: 

o Undertake daily on-site and off-site inspection, where receptors (including roads) are 
nearby, to monitor dust, record inspection results, and make the log available to the 
local authority when asked. This should include regular dust soiling checks of surfaces 
such as street furniture, cars and window sills within 100m of site boundary, with 
cleaning to be provided if necessary. 

 With respect to preparing and maintaining the site: 

o Fully enclose site or specific operations where there is a high potential for dust 
production and the site is actives for an extensive period. 

o Keep site fencing, barriers and scaffolding clean using wet methods. 

o Remove materials that have a potential to produce dust from site as soon as possible, 
unless being re-used on site. If they are being re-used on-site cover as described 
below. 

o Cover, seed or fence stockpiles to prevent wind whipping. 

 With respect to operating vehicle/machinery and sustainable travel: 

o Impose and signpost a maximum-speed-limit of 15 mph on surfaced and 10 mph on 
unsurfaced haul roads and work areas (if long haul routes are required these speeds 
may be increased with suitable additional control measures provided, subject to the 
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approval of the nominated undertaker and with the agreement of the local authority, 
where appropriate). 

 With respect to operations: 

o Ensure equipment is readily available on site to clean any dry spillages, and clean up 
spillages as soon as reasonably practicable after the event using wet cleaning 
methods. 

As the site is classed as low risk for earthworks no mitigation measures are required with respect to 
earthworks. 

As the site is classed as low risk for trackout the following mitigation measures are desirable: 

 Use water-assisted dust sweeper(s) on the access and local roads, to remove, as necessary, 
any material tracked out of the site. This may require the sweeper being continuously in use. 

 Avoid dry sweeping of large areas. 

 Ensure vehicles entering and leaving sites are covered to prevent escape of materials during 
transport. 

 Record all inspections of haul routes and any subsequent action in a site log book. 

 Implement a wheel washing system (with rumble grids to dislodge accumulated dust and mud 
prior to leaving the site where reasonably practicable). 
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6 Carbon Footprint 
The Little Crow Solar Park is expected to generate 150MW of clean, renewable energy from the 
photovoltaic panels installed at the solar park each year, with an additional 90MW battery storage 
capability. It is estimated the power generated will be able to service 36,000 homes a year. The 
electricity generated will connect to the existing local 132kVA electrical network which runs through the 
proposed site.  

In order to assess the carbon savings from solar panels, a calculation can be used which assumes that 
all of the generated solar electricity directly displaces ‘grid’ electricity. In regards to the Little Crow Solar 
Park, the calculation will assume the power stations producing ‘grid’ electricity will be producing up to 
150MW/h less electricity. In order to calculate the saving the ‘average grid carbon intensity’ i.e. the 
average amount of CO2 emitted for each kWh of electricity produced for the grid, is required. According 
to the July 2018 recommended conversion factors provided by Defra as part of its Environmental 
Reporting Guidelines16, it is estimated that approximately 0.283kg of CO2 is produced per kWh of 
electricity from the grid.  

Table 6.1  shows the expected kWh profile for the first calendar year from January to December (based 
on a 135MWp) installation. The total CO2 savings over the year is therefore 0.283kg x 125,834,402kWh 
= 35,611,136kg CO2 (35,611 tonnes per year). The efficiency of the solar panels has been calculated 
as approximately 10%, based on the provided information. This is considered a conservative 
assumption of the efficiency of the solar panels per annum.   

Table 6.1 – Expected kWh Profile 

Month kWh 
Jan 3,797,939 
Feb 6,074,880 
Mar 9,739,809 
Apr 14,161,443 
May 16,605,001 
Jun 16,313,813 
Jul 17,167,282 
Aug 15,302,901 
Sep 11,252,122 
Oct 7,832,672 
Nov 4,686,762 
Dec 2,899,778 

Total 125,834,402 
 
The construction of the solar park will inevitably generate CO2 emissions. Therefore, CO2 generated 
needs to be factored into the total CO2 savings from the park. The most significant source of CO2 
emissions during the construction phase will be derived from the construction vehicles travelling to and 
from the site. Table 6.2 provides details with regards to the estimated total amount of CO2 generated 
by the construction vehicles visiting the site. The estimated kg CO2 per km for each vehicle type has 
been derived from the July 2018 recommended conversion factors provided by Defra.  
  

                                                      
16 https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2018 
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Table 6.2 – Construction Vehicle Generated CO2  

Vehicle Type Total km travelled* kg CO2 per km Total Number of 
Vehicles Total kg CO2 

Rigid HGVs 200 0.80746 110 17,764 
Articulated HGVs 200 0.93428 4,200 784,795 

Vans 200 0.25299 3,290 166,467 
Total Tonnes of CO2 969 

Notes: 
* As no distance information was available a distance of 200km has been assumed for each vehicle. 
1 All rigids and average laden 
2 All artics and average laden 
3 Assumed 50% diesel and 50% petrol vans 

Overall, the total CO2 offset as a result of the Little Crow Solar Park, taking into account the CO2 
generated as a result of the construction vehicle activities, is 34,642 tonnes. It should be noted that the 
CO2 generated as a result of the construction vehicles will be a onetime occurrence and should not be 
factored into future years.   
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7 Conclusions 
Bureau Veritas UK Ltd has been commissioned by INRG Solar (Little Crow) Ltd. to undertake an air 
quality assessment of construction traffic emissions together with a carbon offset assessment as a 
result of the proposed Little Crow Solar Park. The development site is located to the east of Scunthorpe, 
adjacent to the Harsco Steel works and is accessed via the B1208.  

An air quality assessment has been prepared to determine the significance of air quality impacts during 
the construction and operational phases of the proposed development, in addition to confirming the 
suitability of the Site for the proposed use. 

A qualitative assessment of impacts of construction activities upon air quality was undertaken following 
the Institute of Air Quality Management (IAQM) guidance12. methodology. A quantitative assessment of 
from the impact of road traffic emissions on air quality was undertaken following IAQM dust guidance12. 

The carbon footprint of the construction phase activities, in the context of the associated traffic 
generation, was calculated and subtracted against the carbon savings associated with the generation 
of electricity via solar power. The CO2 generated from the construction traffic was calculated using the 
UK Government Greenhouse Gas (GHG) conversion factors provided by Defra for company reporting17.  

The carbon saving from generating electricity via solar power was further quantified based on a direct 
comparison against the amount of CO2 produced where an equal amount of electricity is produced using 
alternative fuels operated on the National Grid. The July 2018 GHG conversion factor spread sheet 
includes an estimated average amount of CO2 emitted for each kWh of electricity produced for the grid 
assuming a range of energy sources e.g. coal, gas and renewable electricity generation. The total 
annual CO2 offset was calculated based on this factor.  

The following section provides the conclusions of this assessment. 

7.1 Construction Effects 

The assessment of dust/PM10 effects from the construction phase of the development was subject to a 
qualitative assessment following IAQM guidance12. Following the construction dust assessment the 
development site is found, in relation to dust soiling, to be at worst low risk from earthworks, construction 
and trackout. In relation to human health impacts, the development Site is found to be at worst low risk 
for all three activities.  

In regards to construction phase vehicle movements, the average number of two-way HDV movements 
per day is expected to be well below the 100 AADT criteria. Therefore it is not considered that there will 
be any potential for significant air quality effects from development related road traffic emissions during 
the construction phase. Such potential impacts have therefore been scoped out from requiring a 
detailed assessment on the basis of their low and negligible impacts.   

Effective mitigation measures were not specified as there is no risk defined. Furthermore, impacts from 
dust emissions during the construction phase would be not significant, which is supported by the low 
levels of annual mean emissions as detailed in Section 2.4. It is considered that despite there not being 
a defined risk present, it is still advisable that a number of good practice measures are implemented, 
such as considerate traffic speed and observing minimal dust dispersion where at all possible during 
construction and transport activities.  

7.2 Operational Effects 

Maintenance vehicles are only expected to visit the site four times a year. Therefore it is unlikely that 
the number of vehicle movements during the operational phase will exceed those of the construction 

                                                      
17 https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2018 
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phase. As a result, operational phase impacts associated with road traffic emissions are deemed to be 
not significant and therefore scoped out of requiring a detailed assessment.    

7.3 Carbon Footprint 

Based on the calculations in Section 6, it is estimated the Little Crow Solar Park will offset 34,642 tonnes 
of CO2 in the first year. This value has taken into consideration the estimated amount of CO2 generated 
as a result of the construction vehicles transporting materials to and from the site during the construction 
phase. A greater carbon saving will be experienced in the future years as all construction activities 
would have been completed by the end of the first year.  
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Annotated Extract from BGS Sheet 89
Site Boundary approximate marked in red

Lower slopes overlain by 
Sutton Sand 

Devensian Blown Sand
< 7m of fine grained silty sand

Santon Oolite 

Grantham Formation 
Inferior Oolite Group

Northampton Sand

Kirton Cementstones with 
limestones

Marlstone Rock Bed 

Coleby
Mudstones with 
Marlstone Rock 

= Charmouth 
Mudstone

Pecten Ironstone

Frodingham Ironstone 
Backfilled Opencast 

Raventhorpe Beds 
with Cleatham 

Limestone

Higher area mapped as 
overlain by Sutton Sand 

(Devensian Blown Sand) may 
extend locally as thin deposits 

within site boundaries

Scawby Limestone
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Extended Soil Report 

  
  
  

  

       



Disclaimer 
The report, modules and risk maps have been prepared by Cranfield University for you, the client. Whilst every 
care has been taken by Cranfield University to ensure the accuracy and completeness of the reports, modules and 
risk maps, the client must recognise that as with any such items errors are possible through no fault of Cranfield 
University and as such the parties give no express or implied representations or warranty as to: 

(i) the quality or fitness for any particular purpose of the report, modules or risk maps contained herein or of any 
design, workmanship, materials or parts used in connection therewith or correspondence with regard to any 
description or sample; 
or
(ii) the accuracy, sufficiency or completeness of the report modules or risk maps provided herewith. In particular, 
there are hereby expressly excluded all conditions, warranties and other terms which might otherwise be implied 
(whether by common law, by statute or otherwise) as to any of the matters set out in paragraphs (i) and (ii) above. 

Cranfield University, its employees, servants and agents shall accept no liability for any damage caused directly or 
indirectly by the use of any information contained herein and without prejudice to the generality of the foregoing, by 
any inaccuracies, defects or omissions in the report, modules or risk maps provided. 



About this report 

This Soil Site Report identifies and describes the properties and capacities of the soil at your 
specified location as recorded in the National Soil Map for England and Wales. It has been 

National Soil Resources Institute. 

The National Soil Map represents the most accurate and comprehensive source of information 
about the soil at the national coverage in England and Wales. It maps the distribution of soil 
mapping units (termed soil associations) which are defined in terms of the main soil types (or 
soil series) that were recorded for each soil association during field soil survey. Each soil 
association is named after its principal soil series and these bear the location name from where 
they were first described (e.g. Windsor). Each of these soil associations have differing 
environmental characteristics (physical, chemical and biological) and it is by mapping these 
properties that the range of thematic maps in this report have been produced. 

Soil types and properties vary locally, as well as at the landscape scale. It is not possible to 
identify precisely the soil conditions at a specific location without first making a site visit. We 
have therefore provided you with information about the range of soil types we have identified at 
and around your selected location. Schematic diagrams are also provided to aid accurate 
identification of the soil series at your site. 

Whilst an eight-figure national grid reference should be accurate to within 100m, a single rural 
Postcode can cover a relatively large geographical area. Postcodes can therefore be a less 
precise basis for specifying a location. The maps indicate the bounded area the reports relate 
to. 

Your Site Soil Report will enable you to: 

 identify the soils most likely to be present at and immediately around your specified location; 
 understand the patterns of soil variation around your location and how these correlate with 

changes in landscape; 
 identify the nature and properties of each soil type present within the area; 
 understand the relevant capacities and limitations of each of the soils and how these might 

impact on a range of factors such as surface water quality. 

Provided that this Site Soil Report is not modified in any way, you may reproduce it for a third-
party. 
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SOIL GUIDELINE VALUES (SGV) 
Defra and the Environment Agency have produced soil guideline values (SGVs) as an aid to 
preliminary assessment of potential risk to human health from land that may be contaminated. 

which, if exceeded, act as indicators of potential 
unacceptable risk to humans, so that more detailed risk assessment is needed.

The SGVs were derived using the Contaminated Land Exposure Assessment (CLEA) model for 
four land uses: 

1. residential (with plant uptake / vegetable growing) 
2. residential (without vegetable growing) 
3. allotments 
4. commercial / industrial

SGVs are only designed to indicate whether further site-specific investigation is needed. Where 
a soil guideline value is exceeded, it does not mean that there is necessarily a chronic or acute 
risk to human health.

The values presented in this report represent those from a number of sample points ( given in 
the "Samples" column in each table) providing local, regional and national background levels. 
Figures which appear in red indicate that a bulked sample from 20m surrounding a sample 

It is always advisable to perform site specific investigations.

More details on all the SGVs can be found on the Environment Agency Website. 

All units are mg/kg which is equivalent to parts per million (ppm) 

SUBSTANCE
RESIDENTIAL 
WITH PLANT 

UPTAKE

RESIDENTIAL 
WITHOUT PLANT 

UPTAKE
ALLOTMENTS COMMERCIAL

/INDUSTRIAL

LEAD 450 450 450 750

SELENIUM 35 260 35 8000

NICKEL 50 75 50 5000

MERCURY 8 15 8 450

CHROMIUM 130 200 130 5000

CADMIUM (pH 6) 1 30 1 1400

CADMIUM (pH 7) 2 30 2 1400

CADMIUM (pH 8) 8 30 8 1400

ARSENIC 20 20 20 500



ANALYSES DEFINITIONS 
PH (pH) 
pH of soil measure after shaking 10ml of soil for 15 minutes with 25ml of water 

CARBON (Carbon) 
Organic Carbon (% by wt) measured either by loss-on-ignition for soils estimated to contain more than 
about 20% organic carbon or by dichromate digestion. 

AL_ACID (Aluminium) 
Total Aluminium concentration (mg/kg) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) in an aqua regia digest 

AS_ACID (Arsenic) 
Total Arsenic concentration (mg/kg) determined by Hydride Atomic Absorption Spectrometry (AAS), 
extracted into hydrochloric acid after digestion with nitric acid and ashing with magnesium nitrate 

BA_ACID (Barium) 
Total Barium concentration (mg/kg) determined by Inductively Coupled Plasma Emission Spectrometry 
(ICP) in an aqua regia digest 

CA_ACID (Calcium) 
Total Calcium concentration (mg/kg) determined by Inductively Coupled Plasma Emission Spectrometry 
(ICP) in an aqua regia digest 

CD_ACID (Cadmium) 
Total Cadmium concentration (mg/kg) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) in an aqua regia digest 

CD_EDTA (Cadmium Extractable) 
Extractable Cadmium concentration (mg/l) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) after shaking 10ml of soil with 50ml of 0.05M EDTA at pH 7.0 for 1h at 20 deg. C and 
then filtering 

CO_ACID (Cobalt) 
Total Cobalt concentration (mg/kg) determined by Inductively Coupled Plasma Emission Spectrometry 
(ICP) in an aqua regia digest 

CO_EDTA (Cobalt Extractable) 
Extractable Cobalt concentration (mg/l) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) after shaking 10ml of soil with 50ml of 0.05M EDTA at pH 7.0 for 1h at 20 deg. C and 
then filtering 

CR_ACID (Chromium) 
Total Chromium concentration (mg/kg) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) in an aqua regia digest 

CU_ACID (Copper) 
Total Copper concentration (mg/kg) determined by Inductively Coupled Plasma Emission Spectrometry 
(ICP) in an aqua regia digest 

CU_EDTA (Copper Extractable) 
Extractable Copper concentration (mg/l) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) after shaking 10ml of soil with 50ml of 0.05M EDTA at pH 7.0 for 1h at 20 deg. C and 
then filtering 



ANALYSES DEFINITIONS continued 
F_ACID (Flouride) 
Flouride extracted with 1mol / l sulphuric acid and determined by Ion Selective Electrode (ISE) 

FE_ACID (Iron) 
Total Iron concentration (mg/kg) determined by Inductively Coupled Plasma Emission Spectrometry 
(ICP) in an aqua regia digest 

HG_ACID (Mercury) 
Total Mercury concentration (mg/kg) determined by Hydride Atomic Absorption Spectrometry (AAS), 
digested in a nitric/sulphuric acid mixture 

K_ACID (Potassium) 
Total Potassium concentration (mg/kg) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) in an aqua regia digest 

K_NITRATE (Potassium Extractable) 
Extractable Potassium concentration (mg/l) determined by shaking 10ml of air dry soil with 50ml of 1.0M 
ammonium nitrate for 30mins, filtering and then measuring the concentration by flame photometry 

MG_ACID (Magnesium) 
Total Magnesium concentration (mg/kg) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) in an aqua regia digest 

MG_NITRATE (Magnesium Extractable) 
Extractable Magnesium concentration (mg/l) determined by shaking 10ml of air dry soil with 50ml of 
1.0M ammonium nitrate for 30mins, filtering and then measuring the concentration by flame photometry 

MN_ACID (Manganese) 
Total Manganese concentration (mg/kg) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) in an aqua regia digest 

MN_EDTA (Manganese Extractable) 
Extractable Manganese concentration (mg/l) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) after shaking 10ml of soil with 50ml of 0.05M EDTA at pH 7.0 for 1h at 20 deg. C and 
then filtering 

MO_ACID (Molybdenum) 
Total Molybdenum concentration (mg/kg) determined by Atomic Adsorption Spectrometyr (AAS) in an 
aqua regia digest 

MO_EDTA (Molybdenum Extractable) 
Extractable Molybdenum concentration (mg/l) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) after shaking 10ml of soil with 50ml of 0.05M EDTA at pH 7.0 for 1h at 20 deg. C and 
then filtering 

NA_ACID (Sodium) 
Total Sodium concentration (mg/kg) determined by Inductively Coupled Plasma Emission Spectrometry 
(ICP) in an aqua regia digest 

NI_ACID (Nickel) 
Total Nickel concentration (mg/kg) determined by Inductively Coupled Plasma Emission Spectrometry 
(ICP) in an aqua regia digest 



ANALYSES DEFINITIONS continued 
NI_EDTA (Nickel Extractable) 
Extractable Nickel concentration (mg/l) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) after shaking 10ml of soil with 50ml of 0.05M EDTA at pH 7.0 for 1h at 20 deg. C and 
then filtering 

P_ACID (Phosphorus) 
Total Phosphorus concentration (mg/kg) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) in an aqua regia digest 

P_OLSON (Phosphorous Extractable) 
Extractable Phosphorus concentration (mg/l) determined by shaking 5ml of air dry soil with 100ml of 
0.5M sodium bicarbonate for 30mins at 20 deg.C, filtering and then measuring the absorbance at 880 
nm colorimetrically with acid ammonium molybdate solution 

PB_ACID (Lead) 
Total Lead concentration (mg/kg) determined by Inductively Coupled Plasma Emission Spectrometry 
(ICP) in an aqua regia digest 

PB_EDTA (Lead Extractable) 
Extractable Lead concentration (mg/l) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) after shaking 10ml of soil with 50ml of 0.05M EDTA at pH 7.0 for 1h at 20 deg. C and 
then filtering 

SE_ACID (Selenium) 
Total Selenium concentration (mg/kg) determined by Hydride Atomic Absorption Spectrometry (AAS), 
extracted into hydrochloric acid after digestion with nitric acid and ashing with magnesium nitrate 

SR_ACID (Strontium) 
Total Strontium concentration (mg/kg) determined by Inductively Coupled Plasma Emission 
Spectrometry (ICP) in an aqua regia digest 

V_ACID (Vanadium) 
Total Vanadium concentration (mg/kg) determined by Atomic Adsorption Spectrometyr (AAS) in an aqua 
regia digest 

ZN_ACID (Zinc) 
Total Zinc concentration (mg/kg) determined by Inductively Coupled Plasma Emission Spectrometry 
(ICP) in an aqua regia digest 

ZN_EDTA (Zinc Extractable) 
Extractable Zinc concentration (mg/l) determined by Inductively Coupled Plasma Emission Spectrometry 
(ICP) after shaking 10ml of soil with 50ml of 0.05M EDTA at pH 7.0 for 1h at 20 deg. C and then filtering 
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To view a glossary visit: www.landis.org.uk/sitereporter/glossary.pdf  
For a list of further reading visit: www.landis.org.uk/sitereporter/FURTHER_READING.pdf  

GIS Datasets: 
The GIS data used in the creation of this report is available to lease for use in projects.  
To learn more about, or acquire the GIS datasets used in the creation of this report, please 
contact the Nationals Soil Resources Institute:  
nsridata@cranfield.ac.uk  
+44 (0) 1234 75 2992
National Soil resources Institute 
Cranfield University 
Bedfordshire 
MK43 0AL 
United Kingdom 
www.landis.org.uk  
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NON-RESIDENTIAL

REGULATED COMBINED MINING SEARCH

Within the scope of this assessment, the Site is not considered to be at a 
significant risk from past, present or future mineral extraction. Mining hazards are 
unlikely to have an adverse effect on the security of the Site for normal lending 
purposes. However, your attention is drawn to the prudent enquiries suggested in 
the report recommendations.

Contact the report author directly by telephone on: 0330 900 7500

Report on:
LARGE SITE AT SANTON, 
SCUNTHORPE

Professional Opinion

PASSED

Date:

14/08/2017
Our Ref:
TFC201708081425-SITE    
Client Ref:

LARGE SITE

TerraSearch® Assess is a site-
specific evaluation of all mining 
and mineral extraction hazards. 
The report reviews available 
records, allowing us to expertly 
conclude the risk to the site 
from past, present and planned 
mining hazards, before 
providing practical next steps, 
based on the level of risk 
identified.

Terrafirma’s terms & conditions 
provide liability cover of £10m 
per report. All TerraSearch® 
Assess reports adhere to The 
Search Code and are regulated 
by the Council of Property 
Search Organisations.

COAL NEGLIGIBLE RISK

STONE (Incl. Limestone, Clay, Bath Stone & Chalk) MODERATE RISK

EVAPORITES (Incl. Gypsum) NEGLIGIBLE RISK

METALLIFEROUS (Incl. Tin, Lead and Iron) LOW RISK

HYDROCARBONS (Incl. Fracking) MODERATE RISK

CHESHIRE BRINE NEGLIGIBLE RISK

DEVELOPMENT POTENTIAL HIGH RISK

PLANNED/FUTURE MINERAL EXTRACTION MODERATE RISK
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HIGH RISK

MODERATE RISK

Conclusions and Expert Interpretation of Risk

Terrafirma have reviewed all available site investigation, local geological, historical and land use 
records and consider that, in this instance and considering its ongoing current use, the Site is at 
moderate risk from ground instability associated with historical ironstone extraction.

The Site is located in an area that has been extensively exploited for ironstone resources. Within the 
Site a number of suspected extraction features have been identified (highlighted by dashed lines - see 
hazard map) and these are considered likely to be associated with ironstone mining. Furthermore, 
northeast of the Site a historic hydrocarbon well, operated by BP for oil extraction, has also been 
located. The hydrocarbon field associated with this well extends within the Site boundary. Due to the 
nature of mineral extraction in the area and suitable geological conditions on Site, it is considered 
possible that both ironstone and oil extraction occurred within the Site boundary. Therefore, associated 
extraction features, including underground workings and shafts could be present and have the potential 
to impact ground stability in the area. 

The presence of unrecorded surface and/or shallow mineral workings beneath the Site cannot be 
discounted and therefore prior to any site works or future development activity, it is considered prudent 
to commission a full Site Survey by a qualified mining geologist/engineer. Please contact Terrafirma 
directly if you require further information. 

Considering the ongoing current use of the Site:

Considering the future development of the Site:
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Based on the Site’s current use, no further assessment of mineral extraction is required. However, due 
to suspected historic extraction on Site, it is strongly recommended that should the Site be developed, 
a full site investigation is undertaken prior to development. It is further recommended that close 
attention is also paid to the suspected features highlighted in the included hazard map (page 5.) during 
any future Site works.

Professional Recommendations
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Alabaster Alum Shale Anhydrite Antimony

Arsenic Ball Clay Barite Bath Stone

Bideford Black Brick Clay Brine Solution Celestine

Chalk Chert China Clay Clay and Shale

Coal Copper Coprolite Delphstone

Diatomite  Dolerite/Basalt Dolomite Flagstone

Fireclay Fluorspar/Calcite Free Stone Fuller’s Earth  

Gas Granite Gold Gypsum

Iron Ore/Hematite Iron Ochre Ironstone Jet

Kentish Ragstone  Lead/Zinc Lignite Limestone

Manganese Metamorphic 
Rock

Non-Ferrous 
Metals Oil

Oil Shale  Peat  Platinum  Potash  

Rock Salt/Halite Sand and Gravel Sandstone Sec. Aggregate

Shale Gas  Silica Sand Siltstone Silver  

Slate  Soapstone Tin Tufa  

Tungsten Witherite Whinstone Whetstone  

        NOT DETECTED WITHIN 1000 METRES            DETECTED WITHIN 1000 METRES       

Mining Hazards:
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Geological Conditions

Bedrock Geology
Jurassic Age Charmouth Mudstone Formation, Pecten Ironstone, Marlstone Rock 
Formation (Limestone And Sandstone), Whitby Mudstone Formation, Grantham 

Formation, Northampton Sand Formation, Kirton Cementstone Beds and
Hibaldstow Limestone

Superficial Geology Quaternary Age Sutton Sand Formation - Sand

Geological Faults None Recorded

Artificial Deposits Artificially infilled ground is present in the South West region of the site

Mineralised Deposits Iron mineralisation is known to be present within the local bedrock 

Wells None Recorded

Ironstone Overall Risk: MODERATE

Mining Hazards Within: 

Nearest Mining Hazard: 

Type of Mining Hazard: 

Background Information: 

Expert Interpretation of Risk: 

The Site is located within an area that has been 
historically exploited for Ironstone by surface and 
underground mining.

The Site is considered to be at moderate risk from ground instability associated with historical Ironstone 
extraction. The local geological conditions are considered to be suitable for small, unrecorded extraction 
features to be present within/beneath the Site boundary. 

rd: 
Suspected Extraction 

Features

See hazard Map

Beneath Site  

Detailed Findings of Past Non-Coal Mineral Extraction (Within 500 Metres of Site)
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Overall Impact:

Extraction Sites Within:Expert Interpretation of Mineral Extraction Activity: Within Site boundary
The Site is considered to be at a moderate risk from the 
impact of current non-coal mineral extraction. A dormant 
mineral planning permission associated with Emmanuel 
Bridge extends within the western Site boundary. It is 
considered, due to the underground nature of the licence, 
that future extraction could occur. This has the potential to 
impact both ground stability and the quiet enjoyment of the 
Site. 

N/ANearest Extraction Site: 

Underground and 
Surface MiningType of Extraction Activity: 

Type of Mineral Resource: 
Ironstone, Limestone, 

Sand and Gravel

Recommendation: 
For more information, contact the area’s local council.

Overall Impact:

No Extraction Sites Within:Expert Interpretation of Mineral Extraction Activity: n: 1000 metres
The Site is considered to be at a low risk from the impact 
of current non-coal mineral extraction.  N/ANearest Extraction Site: 

N/AType of Extraction Activity: 

Type of Mineral Resource: N/A

Recommendation: 
None. 

NEGLIGIBLE

MODERATE

Present Non-Coal Mineral Extraction

Planned Non-Coal Mineral Extraction
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Hydrocarbons (Inc. Fracking)

The property is situated within a block awarded for exploration, as defined by the OGA or DECC. 

Overall Impact:ct: MODERATE

License Block Name:Recommendation: PEDL 180 & 182
The Site is within PEDL 180 (south) and 182 (north) operated 
by Europe Oil & Gas and Egdon Resources U.K. respectively.
Records show a well associated with the PEDL 185 block, 165 
metres north east of the site, was constructed in 1984 and 
used for oil extraction. This was operated by BP and was 
abandoned/released in 1989. Egdon Resources U.K. have now 
developed a new well up-dip, approximately 1000 metres from 
the Site. There is no evidence for the depth of the well(s).

ExplorationType of License Block: 

         1000 metres       Hydrocarbon Well Within:

Oil ShaleOHydrocarbon Resource: 

An assessment of Petroleum Exploration and Development Licence areas (PEDL’s), has been made by 
reference to information provided by the Oil and Gas Authority (OGA) and the Department of Energy and Climate 
Change (DECC). A PEDL offers exclusive rights for the exploration and retrieval of hydrocarbons using 
conventional oil and gas extraction techniques, coal bed methane extraction, mine gas exploitation or shale gas 
fracking techniques within set Ordnance Survey (OS) referenced ‘blocks’.

Expert Interpretation of Hydrocarbon Extraction: 

(PEDL’s), hasasasasass bbbbbeeeeeeeeeee n made by
partment tt ofofofofofofo EEEEEEneeerggggy ananananana dddd Climate
eeeeetrttrtrrieieeeievavv l ofofofofof hhhhhhydddddddroroooocacacacacac rbrbrbrbrr onnnns using
ne gas exexexxexexplplpplp oioioioioio tatataataatittitititionononononon oooooorr rr shshshssshshalalalaalee eee gaagagagaasss s s



Page | 9  A: 2440 The Quadrant, Aztec West Business Park, Almondsbury, Bristol, BS32 4AQ. T: 0330 900 7500
E: info@terrafirmasearch.co.uk - www.minesearches.co.uk - Registered No: 09726669

©2017 Terrafirma Mine Searches LTD: V1.2

Coal Mining Features* Assessment**

Overall Coal Mining Assessment

NEGLIGIBLE RISK

Past underground

Present underground

Mine shafts and adit entries

Planned underground

No NEGLIGIBLE RISK

No NEGLIGIBLE RISK

No

No NEGLIGIBLE RISK

Geological conditions No NEGLIGIBLE RISK

Past opencast No NEGLIGIBLE RISK

Present opencast No NEGLIGIBLE RISK

Planned opencast No NEGLIGIBLE RISK

Coal subsidence claims No NEGLIGIBLE RISK

Mine gas No NEGLIGIBLE RISK

Hazards No NEGLIGIBLE RISK

Withdrawal of Support No NEGLIGIBLE RISK

Within Coal Mining Reporting Area

Within Brine Compensation District

No

No

NEGLIGIBLE RISK

*Coal Mining Features are identif ied solely  f rom The Coal Authority  licensed data. 

**Assessment is the risk of  subsidence or impact to the Site based on Terraf irma’s interpretation of  Coal Authority  
licensed data and third party  data.

Working Facilities Order

Payments to Copyhold Land

No

No

NEGLIGIBLE RISK

NEGLIGIBLE RISK

Brine Subsidence No NEGLIGIBLE RISK
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Past underground NEGLIGIBLE RISK

The Site is not within a surface area that could be affected by historical deep underground mining.

The Site is not within a surface area that could be affected by historical recorded shallow underground mining.

The Site is not within a surface area that could be affected by historical unrecorded shallow underground 
mining.

Planned underground NEGLIGIBLE RISK

The Site is not situated within an area which could be affected by any future underground coal mining.

The Site is not situated within 50 metres of a Section 46 Notice.

Present underground NEGLIGIBLE RISK

The Site is not situated within an area which could be affected by currently active underground coal mining.

Detailed Findings of Coal Mining Hazards:
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Mine shafts and adit entries NEGLIGIBLE RISK

There are no recorded mine entries within 20 metres of the Site.

Geological conditions NEGLIGIBLE RISK

There are no recorded faults, fissures or breaklines beneath or within the vicinity of the Site.

Past opencast NEGLIGIBLE RISK

The Site is not situated within or proximal to any past licence areas for the opencast extraction of coal. 

There are no unlicensed opencast pits or extraction sites within 200 metres of the Site.
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Present opencast NEGLIGIBLE RISK

The Site is not situated within an area which could be affected by currently active opencast coal mining.

Planned opencast NEGLIGIBLE RISK   

There are no plans by the Coal Authority to grant a licence to extract coal using opencast methods within 
800 metres surrounding the Site.

Coal subsidence claims NEGLIGIBLE RISK

There is no record of any coal mining-related damage notices or subsidence claims for the Site or for any 
Site within 50 metres of the Site, since 1994. 

There is no record of a request that has been made to carry out preventive works before coal is worked 
under section 33 of the Coal Mining Subsidence Act 1991.
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Hazards NEGLIGIBLE RISK

The Site is not situated within 25 metres of a coal mining-related hazard. There have been no remedial works 
undertaken by or on behalf of the Coal Authority, under its Emergency Surface Hazard Call Out procedures.

Withdrawal of Support NEGLIGIBLE RISK

The property is not within an area where notices to withdraw support were given in 1946.

The property is not in an area where a notice has been given under section 41 of the Coal Industry Act 1994, 
cancelling the entitlement to withdraw support.

Working Facilities Order NEGLIGIBLE RISK

The property is not in an area for which the Sherwood Area Order dated 1938 has been made under the 
provisions of the Mines (Working Facilities and Support) Acts 1923 and 1966 or any statutory modification 
or amendment thereof.

Payments to former owners of Copyhold Land  NEGLIGIBLE RISK

The property is not in an area where a relevant notice has been published under the Coal Industry Act 
1975/Coal Industry Act 1994.

Brine subsidence NEGLIGIBLE RISK

Site is not situated within 25 metres of a coal mining-related hazard. There have been no remedial works 
undertaken by or on behalf of the Coal Authority, under its Emergency Surface Hazard Call Out procedures.

Mine gas NEGLIGIBLE RISK

There are no records of any mine gas wells within 25 metres of the Site and there is no record of a mine gas 
emission requiring action.
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Notice of Statutory Cover

In the unlikely event of any future damage, the terms of the Coal Mining Subsidence Act 1991 (as amended by 
the Coal Industry Act 1994) apply, and the Coal Authority / Licensee has a duty to take remedial action in respect 
of subsidence caused by the withdrawal of support from land and/or property in connection with lawful coal-mining 
operations. Typically, these actions will not need to involve either your insurance company or mortgage lender 
and therefore the end user(s) should not incur any costs or liability.

In addition to the above, it should also be noted that the Coal Authority offer a Public Safety and Subsidence 
Department that provides a 24 hour 7 day a week call out service (Tel: 01623 646 333) to take remedial action in 
respect of hazards associated with the movement or collapse of any coal mineshaft or entrances to coal mines 
and from other coal mining related surface hazards. Further information can be found on their website: 
www.groundstability.com.
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Report Limitations

Terms and Conditions

This report is provided under the Terrafirma Terms and Conditions (v2.1) for TerraSearch Reports (v1.0), a 
copy of which is available on our website (www.minesearches.co.uk/about/terms). They provide a limit of 
liability per report of £10 million, backed by Professional Indemnity Insurance; details available on request.

This TerraSearch® Report has been carried out with reference to Terrafirma’s bespoke GIS, an extensive 
collection of abandoned mine plans, maps, records and archives in our possession. The report does not 
consider natural ground stability hazards, such as subsidence, landslip or coastal erosion. 

From this material, we have endeavoured to provide as accurate a report as possible. It should be realised that 
totally unrecorded or unindicated workings can exist between known workings and therefore Terrafirma cannot  
be held responsible for any settlement or subsidence problems as a result of a Site being affected by unrecorded 
mining features or natural ground cavities. The assessment of the ‘risk’ of ground instability arising from existing 
or planned mineral exploration or extraction is based on extant mineral planning or safeguarding areas as defined 
by the relevant Mineral Planning Authority (MPA) policies at the time of writing. Terrafirma cannot be held liable 
for any updates or changes in existing mineral operations or policies. 

It is a ‘remote’ investigation and reviews only information provided by the client and from the databases of publicly 
available information that have been chosen to enable a desk based environmental assessment of the Site. The 
Certificate does not include a Site Investigation, nor does Terrafirma make specific information requests of the 
regulatory authorities for any relevant information they may hold. 

This report is concerned solely with the Site searched and should not be used in connection with adjacent  
properties as only relevant known mining features have been mentioned and any known features that could 
potentially have a direct influence upon the target Site. Other features which may be present in the general area 
may have been omitted for clarity. 

The report is based upon the Site boundaries as shown on the supplied location plan. This report is confidential 
to the client, the client’s legal advisor and the client’s Mortgage lender, as defined in the TerraSearch® terms & 
conditions, and as such may be used by them for conveyancing or related purposes. We have no liability toward 
any person or organisation not party to commissioning this report. This report or any part of it is not permitted to 
be reproduced, copied, altered or in any other way distributed by any other person or organisation. 
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Report Licensing

This report contains Data provided by the Coal Authority. Any and all analysis and interpretation of Coal 
Authority Data in this report is made by Terrafirma Mine Searches Ltd and is in no way supported, endorsed 
or authorised by the Coal Authority. The use of the data is restricted to the terms and provisions contained in 
this report. Data reproduced in this report may be the copyright of the Coal Authority and permission should 
be sought from Terrafirma Mine Searches Ltd prior to any re-use. 

© Crown Copyright (2016) Ordnance Survey License Number 0100020315. May contain British Geological
Society materials © NERC (2016). 

This report may contain public sector information licensed under the Open Government Licence v3.0.

This report may contain plans and records held by the Coal Authority and made publicly available at the time 
of inspection which may include British Geological Survey and Ordnance Survey data.

Where mining reports and ground stability reports sourced from the Coal Authority are incorporated into this 
report, the integrity of the text is preserved and has not been disassembled, modified or paraphrased in any 
way and no deletions, omissions or reorganisation have been made to the text. The relevant text is identified 
as originating with the Coal Authority who are acknowledged as the author.

Important Consumer Information

This search has been produced by TERRAFIRMA MINE SEARCHES LTD – Address: 2440 The Quadrant ,  
Aztec West Business Park, Almondsbury, Bristol, BS32 4AQ; Email: info@terrafirmasearch.co.uk; Telephone:  
01934806515) which is registered with the Site Codes Compliance Board (PCCB) as a subscriber to the Search 
Code. The PCCB independently monitors how registered search firms maintain compliance with the Code.

This report meets the principles and requirements of the Property Codes Compliance Board Compliance Note 
CN02J in respect of Coal Mining Searches.
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The Search Code

The Code’s core principles (Firms which subscribe to the Search Code will):

display the Search Code logo prominently on their search reports
act with integrity and carry out work with due skill, care and diligence
at all times maintain adequate and appropriate insurance to protect consumers
conduct business in an honest, fair and professional manner
handle complaints speedily and fairly
ensure that products and services comply with industry registration rules and standards and relevant laws
monitor their compliance with the Code

CONTACT TERRAFIRMA IF YOU WOULD LIKE A COPY OF THE SEARCH CODE

provides protection for homebuyers, sellers, estate agents, conveyancers and mortgage lenders who rely  
on the information included in Site search reports undertaken by subscribers on residential and 
commercial Site within the United Kingdom
sets out minimum standards which firms compiling and selling search reports have to meet
promotes the best practice and quality standards within the industry for the benefit of consumers and Site 
professionals
enables consumers and Site professionals to have confidence in firms which subscribe to the code, their 
products and services.

By giving you this information, the search firm is confirming that they keep to the principles of the Code. This  
provides important protection for you.

Complaints

If you have a query or complaint about your search, you should raise it directly with the search firm, and if 
appropriate ask for any complaint to be considered under their formal internal complaints procedure. If you 
remain dissatisfied with the firm’s final response, after your complaint has been formally considered, or if the 
firm has exceeded the response timescales, you may refer your complaint for consideration under The Site 
Ombudsman scheme (TPOs). The Ombudsman can award compensation of up to £5,000 to you if he finds 
that you have suffered actual loss as a result of your search provider failing to keep to the Code.

Please note that all queries or complaints regarding your search should be directed to your search provider in 
the first instance, not to TPOs or to the PCCB.
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Complaints Procedure

If you want to make a complaint directly to Terrafirma, we will:

Acknowledge it within 5 working days of receipt.
Normally deal with it fully and provide a final response, in writing, within 20 working days of receipt.
Keep you informed by letter, telephone or e-mail, as you prefer, if we need more time.
Provide a final response, in writing, at the latest within 40 working days of receipt.
Liaise, at your request, with anyone acting formally on your behalf.

Complaints should be sent to: Tom Backhouse, Managing Director & Senior Executive, Terrafirma Mine 
Searches Ltd - Address: 2440 The Quadrant, Aztec West Business Park, Almondsbury, Bristol, BS32 4AQ; 
Email: info@terrafirmaminesearches.co.uk; Telephone: 0330 900 7500.

If you are not satisfied with our final response, or if we exceed the response timescales, you may refer the 
complaint to The Property Ombudsman scheme (TPOs): Tel: 01722 333306, E-mail: admin@tpos.co.uk. We 
will co-operate fully with the Ombudsman during an investigation and comply with his final decision. 

WE TRUST THIS REPORT PROVIDES THE INFORMATION YOU REQUIRE. PLEASE CONTACT 
US IF YOU HAVE ANY QUERIES OR IF WE CAN BE OF ANY FURTHER ASSISTANCE.

TPOs Contact Details:

The Site Ombudsman scheme, Milford House, 43-55 Milford Street, Salisbury, Wiltshire SP1 2BP, Tel: 01722 
333306, Fax: 01722 332296, Email: admin@tpos.co.uk

You can get more information about the PCCB from www.Sitecodes.org.uk or from our website at 
www.minesearches.co.uk.
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1. Introduction 

 
INRG Solar (Little Crow) Ltd proposes to develop an energy scheme comprising up to 150MWp 
ground mounted solar arrays and up to 90MW of battery store on land to the east of the British 
Steel site at Scunthorpe.  
 
This Flood Risk Assessment and Drainage Strategy (FRADS) has been prepared to consider the 
impact of the solar farm on the existing hydrology in the area, to show that flood risk is not 
increased off-site and that the solar farm is safe to operate for its lifetime. It considers the 
construction and operation stages.  
 
The assessment shows that water quality entering the environment will be improved, infiltration 
will improve and runoff rates will be reduced, bring overall benefit to the environment. 
 
2. Site Location and Setting  

 
The site is located on land to the east of British Steel, Scunthorpe DN16 1XP. 
 

 
Fig 1 Site location to the east of Scunthorpe (Streetmap).  
 
The site is in the following setting: 
 
• North of the site is Santon Wood, beyond which is mainly arable farmland, on land generally 

falling to the west.  
• East of the site is woodland, a poultry farm and the town of Broughton on land falling gently to 

the east 
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• South of the site is strip of woodland, beyond which is arable farmland, solar farm, covered 
reservoirs, golf course, further woodland, etc., on land which falls to the west. 

• West of the site is an access track, a narrow strip of green land containing a small arable field, 
beyond which is a deep excavation resulting from open cast mining, containing standing water 
some 20m below the level of the site boundary. Beyond this is Bottlesford Beck, at similar 
level to the site boundary, which drains the adjacent steel works and industrial estate. 

 
In summary, the site is to the west of an important industrial area, within an area of woodland, 
arable farmland to the north and mixed uses to the south. 
 

 
Fig 2 Oblique view of land between the industrial land and site, showing the 20m (approx.) 

deep excavation and standing water (Google Earth image by Getmapping plc). 
 
3. Existing Site and Ground Conditions 

 

The site occupies approx. 20 fields separated by hedgerows with occasional trees and fences. The 
fields are predominantly used for arable farming. The site excludes two strips of woodland in the 
southeast.  
 
The site includes watercourses which are described later, but tend to flow eastwards from a spring 
line, which runs along the north-south axis of the site. 
 
The shape of the site is irregular and is approx. 1,850m north-south and 1,550m east-west. There 
are no buildings shown within the site, although pylons carrying two main overhead electrical 
circuits cross north-south through the site.  
 
The site is on land which slopes from approximately 60m AOD in the east to 25m AOD in the west, 
giving a slope of about 1 in 25. The northwestern part of the site is generally level at about 60m 
AOD, with a gentle 1 in 100 slope to 55m AOD along the north-eastern boundary. 
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Fig 3 Satellite view showing predominantly arable use within the site (Getmapping Plc.). 
 

 
Fig 4 More detailed view of site showing steel works to the west, Bottlesford Beck, opencast 

steelworks and then the site, with an oil well to the northeast and a poultry farm to the 
east. Within the site are the power lines running north-south and the watercourses 
flowing westwards from the spring line (Streetmap). 
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A separate geotechnical report has been prepared by Integrale, but in summary the British 
Geological Survey Viewer shows sand above mudstone in the west and mudstone and limestone in 
the east. The Cranfield University Soilscapes Viewer shows the soil within the site to be free 
draining. This assessment suggests that the site is likely to be permeable, with limited runoff from 
rainfall. 
 
It is however likely that in autumn and winter high levels of runoff and silt occur after ploughing, 
and before the vegetation/crops have established. These characteristics would cause high rates of 
runoff in autumn, and low rates in the growing seasons lading to high variations of flow in the 
receiving watercourses and potentially increasing the risk of silting given the shallow gradients. 
 

 
Fig 5 The superficial geology, noting none is recorded (British Geological Survey). 
 

 
Fig 6 The bedrock geology, showing the variety of permeable limestones on the higher (eastern) 

ground and less permeable mudstones on the lower (western) ground (British Geological 
Survey).  
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Fig 7 Soilscapes Viewer showing the soil throughout the site to be free-draining (Cranfield 

University Soilscapes Viewer).  
 

4. Proposed Development 

 
The proposed development comprises the installation of a solar farm with battery storage area 
and associated 132 KV Substation. The works also include transformers and cables within the site 
to manage and convey the power. 
 
The solar arrays will be aligned east-west, to collect sun from the south, with the low edge 800mm 
off the ground, and the high (northern) edge up to 3.5m off the ground; the dimensions vary with 
the local topography. The solar arrays incorporate gaps along the array, and several gaps up the 
slope, which are fundamental for thermal movement.  These gaps avoid encourage rainwater to 
disperse along the array and avoid concentrated flows from the lower edge. 
 

 
Fig 8 Typical section through solar array. Height dimensions will vary with undulations in the 

ground. 
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The arrays are positioned to provide access space between the arrays, and between the arrays, 
fence and hedge, to allow for maintenance. These dimensions also allow access for maintenance 
of the hedge outside the fence, and camera surveillance within the fence. 
 
The site will be enclosed within deer fences, with open mesh and set 100mm above the ground to 
allow movement of wildlife and surface water. The fences will cross watercourses in such a way to 
reduce the risk of blockage, spanning the channel. 
 
Vehicular access will be from an unnamed existing track to the northeast of the site, connected to 
the B1207 along an existing track serving the oil well etc. 
 

 
Fig 9 Existing track from B1207 along the north of the site. 
 

 
Fig 10 Existing rack running to the east and north of poultry farm. 
 
Another track will also serve the solar farm which leads to the poultry farm and north into the site. 
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These tracks which run to and into the site will be retained – new tracks to key equipment on site 
will be formed in permeable material; the tracks tend to green over due to low usage which helps 
manage runoff and provides further varied habitat. 
 
The fields on which the solar arrays are located will be prepared on completion of the solar farm, 
to loosen compacted ground, and then seeded where necessary to encourage a vegetated surface 
throughout with native grasses, and vegetation restored where construction has caused damage.  
The area within the fence will become a haven for invertebrates, reptiles, amphibians, small 
mammals and birds, as has been observed on other completed solar farm sites. 

 
The site will be grazed at low density by sheep and inspected seasonally so that tall plants can be 
trimmed and avoided from shading the panels.  Bare areas of earth will be prepared, seeded and 
protected to encourage growth.  
 

 
Fig 11 Proposed site layout with key features highlighted. 
 
5. Hydrology and Flood Risk 

 

The site is located in Flood Zone 1, at low risk of flooding, according to the Environment Agency 
(EA) Flood Map for Planning, consistent with its elevated location, and is therefore appropriate 
development in terms of fluvial flood risk in accordance with the National Planning Policy 
Framework (NPPF). 
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Fig 12 The EA Flood Risk Map for Planning showing the site to be in Flood Zone 1. 
 
The EA Surface Water Flood Risk Map shows isolated ponding within a few areas in the site – 
indicative of the generally free-draining nature of the soil. In the west of the site the water is 
shown to issue from a spring line and flows westwards. The spring line is shown below, in an 
image which has been extracted from the Geotechnical Report. 
 
Localised areas up to 50m wide appear to have a very gentle fall to the east, and, leading through 
woodland. There are no evident watercourses or signs of surface water flows to the east, 
indicating that the rainfall infiltrates into the ground where it lands, ie the shallow gradient allows 
infiltration. 
 
The site contains a number of watercourses, generally running north south along the slope, and 
linked by watercourses flowing down the slope, which are shown on the maps. A detailed 
topographic survey has been undertaken of the site and shows that the channels are well-defined 
and approximately 1m deep. 
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Fig 13 Extract from the EA Surface Water Flood Risk Map showing isolated areas of the site at risk 

from surface water ponding in the 1 in 1000 year event, and an area of shallow streaming 
in the northwest.  

 

 
Fig 14 Extract from Integrale’s Phase 1 Ground Conditions Desk Study, showing the spring line 

and proposed battery store to the east (uphill) of the spring line.  
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6. Surface Water Drainage  

 

The soil is shown to be free-draining, and the underlying soil is naturally drained by the springs 
which issue along the spring line. The mechanism would therefore be that rainfall infiltrates into 
the soil, and then follows a layer with low permeability and issues at a generally low rate over a 
prolonged period from the ground, forming a watercourse. It is proposed to retain the 
watercourses which issue from the spring line, and provide a minimum 8m buffer from top of bank 
with no development. The boundary fence will cross the watercourses where they flow across the 
western boundary and special measures might be required to limit blockages. 
 
Swales will be formed on the uphill side of the main watercourses as a precautionary measure 
especially to manage runoff and silt during the construction period. 
 
A swale is also proposed along the west and north of the poultry farm to reduce the risk of runoff 
nuisance. 
 
The swales will be formed by excavating a 300mm deep valley and placing the soil on the downhill 
slope, and about 3m wide. 
 

 
Fig 15 Plan showing site shaded to highlight existing watercourses. All structures such as fences, 

tracks, solar arrays and infrastructure will be more than 8m from illustrated watercourses, 
but fences will cross where watercourses cross the site boundary. The red circles 
represent locations where fences will cross watercourses. 
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Fig 16 Typical form of swale formed with ridge and furrow technique and vegetated on 

completion. 
 
Transformer units etc will be positioned on legs with 300mm permeable gravel bed below to 
provide attenuation and infiltration into the underlying and adjacent soil. 
 
The battery units, which will be containerised, will also be formed over a similar gravel bed to 
encourage infiltration and allow attenuation. 
 
The fields will no longer be applied with pesticides and fertilizers, thus the water quality entering 
the environment will be improved. The fields will not be bare and compacted in the autumn and 
winter, thus improving infiltration and eliminating silt runoff. 
 

 
Fig 17 Typical transformer unit on legs over permeable gravel bed. 
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Fig 18 Typical containerised batteries on legs with permeable gravel base below. 
 

 
Fig 19 Typical expanded view showing retention of green corridors with vegetation and zones 

with watercourse and swales. The arrays are 6m wide, given a scale for the watercourse 
zones, which are in the order of 20m wide. 

 
7. Construction Process 

 

To minimise damage to the soil structure within the solar farm site, the contractor should manage 
the work appropriate to the prevailing weather conditions and use appropriate machinery for the 
circumstances.  
 
Existing watercourses will be protected by silt fences if there is a risk of silt runoff occurring during 
the works, dependent on weather and prevailing characteristics 
 
Machinery used within the solar farm should have low earth pressure tyres or tracks, such as is 
typical with farm machinery, to minimise compaction of the ground. 
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A delivery sequence by vehicles should be devised which minimises repeated journeys over the 
pasture to reduce rutting and damage to the pasture and soil structure. 
 
On completion of the works the pasture should be restored using light farming machines and the 
soil prepared appropriately for seeding to encourage early growth, restoration of the soil structure 
and natural creation of meadow grass. 
 

8. Management and Maintenance 

 

The general solar farm, watercourses, permeable tracks, permeable beds below units etc within 
the site will be maintained by the site operator.  
 
The watercourses should be inspected at the start of the autumn and in late spring, and at other 
times if prevailing conditions suggest, and the following steps taken: 
 

• Any blockages from branches, intense bramble growth etc. should be removed so that the 
swales can be readily inspected to confirm their clear operation. 

• Any raised bed due to animal activity etc. which may hinder water flow should be 
removed to restore performance. 

• Trees and shrubs should be removed before they can establish. 
• Grass and wild flowers should be inspected and strimmed back from time to time. 
• Bare earth areas should be inspected, prepared and seeded to re-establish grass and 

wildflower growth as appropriate. 
• If water ponds for prolonged periods inspections should be made and the bed treated to 

restore performance and aid infiltration. 
 
9. Conclusions and Recommendations 

 
INRG Solar (Little Crow) Ltd proposes to develop an energy scheme comprising up to 150MWp 
ground mounted solar arrays and up to 90MW of battery store, with associated infrastructure, 
surrounded by a deer fence, on land to the east of Scunthorpe. 
 
In summary: 
 
• The site is entirely in Flood Zone 1 according to the EA Flood Map for Planning and appropriate 

development in this area. 
• The local area to the site is not sensitive in terms of surface water flood risk.  
• The site is currently used for arable farming which causes compaction, reduces absorption of 

rainwater by the soil and increases soil runoff, particularly after harvesting. 
• The soil within the site is recorded as being free-draining. 
• Swales are proposed to reduce the risk of runoff affecting the watercourse flows and the 

poultry farm. 
• The proposal will eliminate compaction, allow the soil and vegetation properties to improve 

and contain the rainfall within the site, by infiltration into the ground. 
• Runoff quality entering the environment will improve through ceasing the application of 

pesticides and fertilizers.  
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• Tracks will be formed in permeable construction. 
• Transformer and battery units will be formed with permeable gravel beds to encourage 

infiltration. 
• A management programme is described which ensures the soil and watercourse conditions 

will remain favourable for the lifetime of the development. 
 

The proposal therefore brings significant benefit to the management of surface water, a reduction 
in runoff leaving the site and the improvement in water quality entering the environment.  The 
development does not increase the risk of flooding to the local area or lower in the catchment.  


