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1 SUMMARY 

1.1.1 The proposed Highthorn surface coal mine (SCM) would result in temporary exclusion 

of approximately 325 ha of mixed use agricultural land from agricultural use. For the 

purpose of the environmental statement the baseline conditions of the soils, 

agricultural land and drainage have been characterised. This information has then 

been used to identify and assess potential impacts of such development on the 

agricultural land, soil resources and agricultural drainage. Mitigation measures are 

recommended in order to minimise the significant impacts of the SCM operations and 

the resulting effects.  

1.1.2 A desk study was carried out to obtain basic information about soil on the site. It was 

identified that the agricultural land is predominantly of good to moderate quality (ALC 

Grade 3).  The majority of the soils are slowly permeable, seasonally waterlogged with 

clayey texture, some of which have been restored after cessation of historical SCM 

operations. 

1.1.3 The desk study was verified and extended by a detailed site soil survey to enable 

distinction between ALC Subgrades 3a and 3b. The survey area (372 ha) extended 

beyond the site boundary (325 ha), Appendix 1.   

1.1.4 The soil survey was carried out in areas for which published data for the ALC Subgrades 

3a and 3b (good and moderate quality land) was not available.  The analysis of the 

survey results identified 99 % of the surveyed area (367 ha) as Grade 3b, moderate 

quality agricultural land, limited by soil wetness. The remaining 1 % comprised land 

not in agricultural use such as, woodlands, buildings and water bodies.  

1.1.5 Agricultural drainage was identified on site comprising underdrainage (likely to be 

present on the majority of the site) and a simple network of surface drainage ditches. 

1.1.6 The potential adverse impact of the site operations upon the agricultural land is 

considered minor and therefore not significant. This is due the loss of the Subgrade 3b 

land being temporary, with restoration to agricultural land of comparable productivity 

and ALC grading. 

1.1.7 The operational phase of SCM would have a moderate adverse impact, on soil 

resources, which is considered to result in a significant effect. To mitigate the impact, 

appropriate soil management during soil handling, storage and restoration is 

recommended. 

1.1.8 The agricultural drainage would be removed from the site and reinstated during the 
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aftercare period of site restoration. It was assessed that this would constitute a 

moderate adverse, and therefore significant, impact which would result in potential 

adverse effects on the drainage on the site and on neighbouring fields. The proposed 

mitigation includes a comprehensive drainage assessment, on and off the site. 

Appropriate temporary drainage measures in affected off-site areas are 

recommended.  New agricultural drainage, including underdrainage, should be put in 

place during the aftercare period. 

1.1.9 The site should be restored to its existing mixed arable and grassland agricultural use. 

The aftercare programme should include deep cultivation (subsoiling); application of 

soil amendments, such as lime and fertiliser; and limitation to stocking densities. 

2 METHODS 

2.1 Desk study 

2.1.1 A desk study was undertaken using published sources to provide general soil 

characteristics for the site (Soil Survey of England & Wales 1984, MAFF 1993) and to 

identify overall Agricultural Land Classification in the region (MAFF 1993). The 

proposed site was divided into areas A and B to distinguish between the land covered 

by the Post 1988 survey (MAFF, 1995) and non-surveyed area, respectively.  

2.2 Soil survey 

2.2.1 The soils were inspected by a density of approximately one soil profile inspection per 

hectare in area B, and per two hectares as verification of the pervious MAFF (currently 

Defra) survey in area A (see Appendix 1 for area boundaries). Areas not in agricultural 

use, such as woodlands and hedgerows were excluded from the survey.  

2.2.2 Soil profile characteristics were investigated across the survey area using a 70 mm 

diameter hand-held Edelman auger capable of sampling down to a depth of 120 cm. 

The purpose of the survey was to provide soil characteristics required for the 

agricultural land classification and identification of appropriate mitigation measures 

to protect the soil disturbed as a consequence of the operations. The area surveyed 

(372 ha) extends beyond the planning boundary (325 ha) as shown in Appendix 1. All 

areas of the SCM were subject to soil survey. 

2.3 Agricultural Land Classification 

2.3.1 Agricultural Land Classification of England and Wales (MAFF, 1988) is a standardised 

method for classifying agricultural land according to its versatility, productivity and 

workability, based upon inter-related parameters including climate, relief, soil 
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characteristics and drainage. These factors form the basis for classifying agricultural 

land into one of five Grades (with Grade 3 land divided into Subgrades 3a and 3b). Best 

and most versatile agricultural land is classified as Grades 1, 2 or 3a; whereas 

moderate, poor and very poor quality land is designated Subgrades 3b or Grades 4 or 

5, respectively. 

2.3.2 The overall climatic limitation is assessed using the average annual rainfall and 

accumulated temperature. It reflects direct effects of water supply and energy 

available for photosynthesis on plant growth.  

2.3.3 Gradient has a significant effect on mechanised farm operations since most 

conventional agricultural machinery performs best on level ground. The safe and 

efficient use of machinery on sloping land depends very much on the type and design 

of the machine and on the nature of the slope being farmed. Microrelief involves 

complex changes in slope angle and direction over short distances, or the presence of 

boulders or rock outcrops; all of which can impact upon the use of agricultural 

machinery. 

2.3.4 Flooding can affect choice of crops to be grown, as it may have negative influence on 

the yield of some crops and restricts soil cultivation. The main factor determining the 

risk of flooding is topography. Local conditions can be assessed based on local 

knowledge and information from the water authorities. Floods which occur in summer 

are generally more damaging than winter floods because the growing roots of the 

crops are more sensitive to waterlogging. The flood limitation is therefore assessed 

separately for a ‘winter’ and a longer ‘summer’ periods (the latter including spring 

sowing and autumn cultivation). 

2.3.5 Soil depth is important when determining available water capacity. Shallowness can 

affect cropping in a number of ways, such as restricting the range of cultivation 

methods available, restricting nutrient uptake and root growth. 

2.3.6 Stones act as an impediment to cultivation, harvesting and crop growth. A high stone 

content reduces the potential for certain agricultural crop management, can cause 

wear and tear to agricultural implements and tyres, and can reduce the quality of 

crops (i.e. bruising potatoes during harvesting).  

Interactive limitations 

2.3.7 The physical limitations resulting from the interactions between climate, site and soil 

characteristics are soil wetness and droughtiness. Soil wetness limitations adversely 
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affect plant growth or agricultural management (e.g. grazing, machine operation, 

poaching by livestock, smearing by machinery). Droughtiness is most likely to be a 

significant limitation to crop growth in areas with low rainfall and high 

evapotranspiration, or where the soil profile holds only small reserves of moisture.  

2.3.8 For ALC purposes the soil wetness assessment takes account of duration of the period 

of time when soil moisture is at field capacity, and of soil susceptibility to waterlogging 

based on the following soil profile characteristics: depth to slowly permeable layer, 

depth to gleying features (indicating intermittent waterlogging), and topsoil texture. 

2.3.9 Droughtiness is assessed based on average drought risk of two reference crops, winter 

wheat and potatoes. The method uses rooting depth and foliar characteristics of the 

reference crops to estimate soil moisture balance at a given location.  

2.3.10 A secondary factor, accompanying other more critical limitations such as slope or 

droughtiness, is erosion related to wind or water action. Soils can be at risk of a loss 

of topsoil, seeds, seedlings and fertiliser, as well as damage from abrasion to plants, 

due to wind erosion. 

2.4 Impact assessment criteria 

2.4.1 Following the ALC within the surveyed areas, the effects of the development on the 

soil resource, drainage, and agricultural land were assessed and their significance 

established. This was determined using the following criteria: 

Sensitivity of receptors 

2.4.2 The sensitivity of the existing environment is set out in Table 1.  The criteria relates to 

areas of agricultural land quality, and agricultural drainage. 

 

Table 1: Sensitivity of receptors 

Receptor Sensitivity Justification 

Soils and agricultural land 

Best and most versatile soils and agricultural 

land (ALC Grades 1, 2 and 3a) 
High 

Land capable of producing a very wide 

range to a moderate range of crops. 

Moderate quality soils and agricultural land 

(ALC Grade 3b) 
Medium 

Land capable of producing a range of 

crops. 

Lower quality soils and agricultural land 

(ALC Grade 4 and lower) 
Low 

Land capable of producing a narrow range 

of crops or suited to use as improved 

grassland and rough grazing. 

 

Agricultural drainage 

Agricultural drainage systems Medium 
Agricultural drainage (e.g. a field drain 

system) controlling soil water level for 
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Table 1: Sensitivity of receptors 

Receptor Sensitivity Justification 

crop production. 

 

Magnitude of change 

2.4.3 The guideline criteria are based on a threshold of the loss of 20 ha of best and most 

versatile (BMV) agricultural land, which is taken from Natural England Technical 

Information Note TIN049. Other criteria are based on professional experience, which 

has been adopted in other assessments that have previously been agreed and 

accepted as best practice, in the absence of specific and documented guidance that 

relates to determining the magnitude of change in relation to the soil resource and 

drainage. 

2.4.4 For agricultural land quality (ALC), the magnitude of the change from baseline 

conditions has been defined by reference to Table 2. 

 

Table 2: Magnitude of change to agricultural land 

Magnitude Guideline criteria for potential impact based on ALC 

High  
>20 ha of BMV land (ALC Grades 1, 2 or 3a) permanently developed for 

non-agricultural use. 

Moderate 
>20 ha of BMV land (ALC Grades 1, 2 or 3a) temporarily in non-agricultural 

use. 

Low  
>20 ha of non-BMV land (ALC Grades 3b, 4 or 5) developed for non-

agricultural use 

Basis of assessment: 

1. A 20 ha for loss of best and most versatile agricultural land threshold follows the approach of Statutory 

Instrument 2015 No. 595, The Town and Country Planning (Development Management Procedure) (England) 

Order 2015, Schedule 4, part y. This stipulates that Natural England should be consulted before the grant of 

permission.  

2. Natural England Technical Information Note TIN049; Second edition, 19 December 2012. 

 

2.4.5 For soil resources, the magnitude of change from baseline conditions has been defined 

by reference to Table 3. 

 

Table 3: Magnitude of change to soil resources 

Magnitude Damage to soil resources Loss of soil resources 

Very high 
Permanent irreversible damage to soil resource 

quality through handling, stockpiling etc. 

<25 % of soil resources retained on 

site 

High 
Long term temporary / reversible damage to soil 

resource quality through handling, stockpiling etc. 

25-50 % of soil resources retained on 

site 
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Table 3: Magnitude of change to soil resources 

Magnitude Damage to soil resources Loss of soil resources 

Moderate 

Moderate term temporary / reversible damage to 

soil resource quality through handling, stockpiling 

etc. 

>50 % of soil resources retained on 

site 

Low 
Short term, reversible damage or disruption to soil 

resource quality through handling, stockpiling etc. 

>50 % of soil resources retained on 

site 

 

2.4.6 For agricultural drainage systems the magnitude of change from baseline conditions 

has been defined for by reference to Table 4. 

 

Table 4: Magnitude of change to agricultural drainage systems 

Magnitude Disruption to agricultural drainage systems 

High Permanent (irreversible) disruption to on-site or off-site drainage 

Moderate Long term (reversible) disruption to on-site or off-site drainage 

Low Short term, reversible disruption to on-site or off-site drainage 

Note: Criteria based on consultant’s experience 

 

Significance criteria 

2.4.7 The scale of impacts is determined in relation to the sensitivity of the receptor and 

magnitude of change from baseline conditions, using the matrix shown in Table 5.  

Only impacts rated as moderate or major are considered to result in significant effects 

on the receptor.  

 

Table 5: Scale of impact matrix 

Magnitude of change 
Sensitivity of receptor 

High Medium Low 

Very high / High Major Major Moderate 

Moderate Moderate Moderate Minor 

Low Minor Minor Negligible / none 

 

Impact on access to adjacent agricultural land and field water supplies 

2.4.8 The impact of the proposed development on access to the agricultural land adjacent 

to the site and water supplies for livestock was also discussed. 

Mitigation 

2.4.9 Upon determining the scale of impacts and the significance of the effects associated 

with the proposed development, appropriate mitigation measures were proposed. 

Mitigation measures reduce the scale of impacts with the aim of removing significant 

effects where possible. Residual (post-mitigation) impacts were identified and any 
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cumulative effects assessed. 

2.5 Glossary of terms used in the chapter 

Best and most versatile agricultural land (BMV) 

2.5.1 National Planning Policy Framework (Department for Communities and Local 

Government, 2012) defines BMV land as land of Grades 1, 2 and Subgrade 3a 

determined using MAFF (now Defra) guidelines (MAFF, 1988). BMV land is afforded a 

degree of protection against development within planning policy.  Moderate to very 

poor quality land is designated Subgrade 3b or Grades 4 and 5, and is restricted to a 

narrower range of agricultural uses.  

Soil series 

2.5.2 Soil series is the lower categorical level of the soil classification used in England and 

Wales. “Soil series are defined using a combination of three main properties, the broad 

type of parent material present (substrate type), the texture of the soil material 

(textural grouping) and the presence or absence of material with a distinctive 

mineralogy.” (Soil Survey of England and Wales 1984). Higher categories are: major 

soil group, soil group, and soil subgroup, which are not explicitly used in this report. 

Soil association 

2.5.3 Soil associations is a geographic grouping of soils identified by the name of the most 

frequently occurring soil series and by the combination of ancillary soil series. 

Gleying 

2.5.4 Gleying is the process of iron reduction (process opposite to oxidation) in soils from 

ferric (reddish in colour) to ferrous compounds (grey or colourless), by 

microorganisms or by-products of decomposing organic matter. Gleying occurs in 

areas devoid of oxygen when the soil is waterlogged. The resulting mottling (spots of 

blotches of colour) can be therefore used to identify occurrence of temporary 

excessive soil wetness. 

3 POLICY FRAMEWORK 

3.1 European level Environmental Impact Assessment Directive 

3.1.1 The EIA Directive identifies the types of project for which an EIA is required to be 

undertaken in order to identify, describe, and assess the direct and indirect effects of 

such a project on different receptors. Article 3b identifies the soil as a receptor, whilst 

Article 3d states it is to be considered alongside its interactions with the other 
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receptors identified in Article 3a-c.  This ensures sustainable management of natural 

resources, including soil and agricultural land. 

3.2 7th Environment Action Programme (EAP) 

3.2.1 Soil Thematic Strategy (COM (2006) 231) was adopted on 22 September 2006 with the 

objective to protect soils across the EU. The strategy included proposals for a Soil 

Framework Directive (COM (2006) 232) which were withdrawn by the Commission in 

May 2014. 

3.2.2 The 7th Environment Action Programme (EAP) came into force on 17th January 2014 

and will be guiding European environment policy until 2020. In order to give more 

long-term direction it sets out a vision beyond that, of where it wants the Union to be 

by 2050. The EAP recognises that soil degradation is a serious challenge. It provides 

that by 2020 land is managed sustainably in the Union, soil is adequately protected 

and the remediation of contaminated sites is well underway and commits the EU and 

its Member States to increasing efforts to reduce soil erosion and increase soil organic 

matter content and to remediate contaminated sites. 

3.3 National level 

National Planning Policy Framework  

3.3.1 Paragraphs 111 and 112 of The National Planning Policy Framework (NPPF), 2012 

promotes the sustainable management and protection of soils and agricultural land 

consistent with the economic, social and environmental needs of England. These 

paragraphs state: 

“Planning policies and decisions should encourage the effective use of land by re-using 

land that has been previously developed (brownfield land), provided that it is not of 

high environmental value.  Local planning authorities may continue to consider the 

case for setting a locally appropriate target for the use of brownfield land. Local 

planning authorities should take into account the economic and other benefits of the 

best and most versatile agricultural land. Where significant development on 

agricultural land is demonstrated to be necessary, local planning authorities should 

seek to use areas of poorer quality land in preference to that of a higher quality.” 

3.3.2 Consequently, impacts to the soil resource and best and most versatile (BMV) 

agricultural land are to be considered and the resource protected against 

development, where their importance overrides the economic benefits of the 

development itself. 
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Soil Strategy for England 

3.3.3 The National Strategy for England; Safeguarding our Soils (DEFRA, 2009), provides a 

long-term guide to direct policy regarding the protection of soils in England.  The 

strategy highlights the importance of the protection of soils, especially in agricultural 

landscapes and during development. Protecting soils ensures the protection of their 

related ecosystem services, the mitigation of climate change, and prevention of 

contamination.  

3.3.4 In particular, Chapter 1 of this document ensures soils are sustainably managed and 

degradation threats are successfully dealt with, whilst Chapter 2 puts this into the 

context of agricultural landscapes.  Chapter 6 ensures effective soil protection during 

development and construction, with a focus on the protection of soil-related 

ecosystem services.  Furthermore, in response to this DEFRA has constructed a series 

of best practice guidelines for the handling and storage of soil resources during 

development, which are referred to later within this ES chapter.  

3.4 Current local policy 

3.4.1 The Local Plan for Castle Morpeth District Local Plan was included in the 

Northumberland Consolidated Planning Policy Framework 2014 (Northumberland 

County Council, 2014a), however, the policy C23, which requires protection of BMV 

land wherever possible, was not saved (Government Office for the North East, 2007). 

Emerging local policy 

3.4.2 Northumberland Local Plan Core Strategy – Full Draft Plan (Northumberland County 

Council, 2014b) is currently subject to public consultation, its adoption is scheduled 

for the summer 2016 and will provide planning policies that will guide future 

developments up to 2031. Agricultural soils are referred to in section 8.17 of the 

document: “Soil is also a vital element of the environment that requires protection 

from loss and degradation, and improvement where degradation or contamination 

may already have occurred. Due to its extremely slow process of formation, soil has to 

be considered as a non-renewable resource, having a vital role within ecosystems – 

storing and filtering water and nutrients and acting as the biggest global carbon store. 

In addition, soil is a key element in the production of food, determining the quality of 

agricultural land. While Northumberland does not have the highest grade agricultural 

soils, with the majority being classified Grade 3, and upland areas lower, there is still 

a need to direct development to lower quality land where feasible.” 
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4 DESK STUDY 

4.1 Description of surveyed areas 

4.1.1 The survey area (372 ha) was subdivided into areas A and B (Appendix 1). Area A 

covers 246 ha and extends from the centre of the site to the western and southern 

boundary. Area B covers 127 ha and extends from the centre of the site to the north 

and is bordered to the east by the road C110 from Cresswell to Druridge. 

4.2 Agricultural Land Classification 

4.2.1 The ALC map for the Northern Region (MAFF, 1993) classifies the land within the site 

as ALC Grade 3. There is no differentiation made between Subgrades 3a and 3b at the 

scale of map provided (1:250,000) and therefore it cannot be used to identify the ALC 

grade of the land at the field level.   

4.2.2 Between 1989 and 1999, some areas of England and Wales were surveyed at the field 

level by MAFF (now Defra), allowing a detailed assessment of the ALC for these areas 

to be undertaken.  These are collectively known as post-1988 ALC surveys and are 

considered to be the most detailed and up to date dataset.  The post-1988 surveys 

were undertaken at varying scales and level of detail, ranging from 1:5,000 to 1:50,000 

(typically 1:10,000), and include subdivisions of Grade 3 land which allows the 

identification of BMV land. 

4.2.3 A post-1988 survey report providing distinction between Subgrades 3a and 3b was 

obtained from Natural England (MAFF, 1995) for Area A (Appendix A). The survey was 

carried out on a 400 m grid and classed the land as Subgrade 3b. Due to lower density 

of this study a verification survey was deemed necessary to establish if any local 

variation in land quality is present.  

4.2.4 As post-1988 survey data were not available for Area B, a detailed soil survey was 

required to establish the subdivision of Subgrades 3a and 3b in this area.  

 

4.3 Soil characteristics 

4.3.1 Published data from the Soil Survey of England and Wales (1984) maps the soils within 

the site as belonging to the following soil associations: 

Foggathorpe 1 (712 h) 

4.3.2 According to published sources, the Foggathorpe 1 soil association is mapped as being 

present over the majority of the site; bordering sand dunes to north east, a section of 
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previously restored soils (Neutral Rst Opencast 962) to the north, and extending to 

site boundaries to the west and south. The underlying geology of the Foggathorpe 1 

association is glacial till and glaciolacustrine drift. The association comprises mainly 

slowly permeable seasonally waterlogged clayey and fine loamy over clayey soils, 

which are often stoneless. The major land uses of these soils in Northumberland are 

grassland and cereals. 

4.3.3 The main soil series within the association is the Foggathorpe series. A typical soil 

profile is shown below: 

 0–20 cm very dark greyish brown, slightly mottled, stoneless clay or clay loam; 

 20–50 cm dark grey with many ochreous mottles, stoneless clay; moderate coarse 

prismatic structure; 

 50–90 cm grey with many brown mottles, stoneless clay; strong coarse prismatic 

structure; 

 60–100 cm brown, mottled, stoneless silty clay; strong coarse prismatic structure; 

calcareous laminae. 

Neutral Rst Opencast (962) 

4.3.4 The Neutral Rst Opencast association is mapped as being present over northern part 

of the site, adjacent to the Foggathorpe 1 soil association. The boundary between the 

two runs approximately in a south-west direction from the point where the main 

drainage ditch falls into the sea, through Houndalee Farm, to the centre of 

Widdrington Station. 

4.3.5 The main soil series within the association is the Brickfield series. A typical soil profile 

is shown below: 

 0–20 very dark greyish brown, slightly stony clay loam; 

 20–50 greyish brown with many ochreous mottles, slightly stony clay loam; 

moderate medium subangular blocky structure; 

 50–100 grey, mottled, moderately stony clay loam; weak coarse angular blocky or 

prismatic structure, high packing density. 

Sandwich (361) 

4.3.6 According to the published sources, the Sandwich soil association is mapped as being 

present over the north eastern edge of the site adjacent to the beach. A very small 

area of soils belonging to this association can be found west of the road C110 from 
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Cresswell to Druridge. The underlying geology is described as dune sand and marine 

shingle. This association mainly comprises deep well drained calcareous and non-

calcareous sandy soils; some sparsely vegetated unstable soils; waterlogged soils in 

hollows locally; and shingle bars and spits which are locally extensive. Soils carry a risk 

of wind erosion. Typical land uses of the Sandwich association include sand dune and 

some wetland habitats; recreation; and very limited agriculture and coniferous 

woodland. 

4.3.7 The main soil series within the association is the Sandwich series. A typical soil profile 

is shown below: 

 0–5 cm dark brown, stoneless fine sand; very weak subangular blocky structure; 

 5–120 cm light brownish grey, stoneless fine sand; single grain structure; slightly 

calcareous. 

5 SOIL SURVEY 

5.1 Agriculture 

5.1.1 During site survey approximately half of the site area was used for sheep and cattle 

grazing, the other half was used for cereal, root crops, and grass ley rotation. 

5.2 Findings of the soil survey 

5.2.1 The findings of the detailed soil survey confirm the literature-based assessment, in 

that the characteristics of the surveyed soil profiles match the soil association 

descriptions. Identification of soil series is not included as it was not always possible 

due to site specific profile characteristics within the Neutral Rst Opencast association, 

and the transitional nature of soil profiles on the border of the Sandwich and 

Foggathorpe 1 or Neutral Rst Opencast associations. 

5.2.2 The soil profile of the agricultural land within the survey area was examined in order 

to determine the characteristics of the soil, and to determine the Agricultural Land 

Classification (ALC) grade. Survey points are shown on the map (Appendix 1), and a 

summary of the ALC assessment for each soil profile is included as Appendix 2. 

5.3 Topsoil 

5.3.1 Topsoil within the survey area generally comprised a stoneless to slightly stony, brown 

coloured clay or clay loam extending to a depth of 30 cm. Topsoil had fine to medium 

size, weakly to medium developed, subangular blocky structure.  

5.4 Subsoil 
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5.4.1 In both Areas A and B, subsoils generally comprised stoneless sandy clay or  clay; and, 

rarely, heavy clay loam to 120 cm depth. 

5.5 Drainage 

5.5.1 Underdrainage is likely to be present beneath all fields, at various depths with 

approximately 8 m between laterals (local knowledge). Surface drainage ditches are 

shown in Appendix 1. There is one main surface drainage ditch on site, which begins 

at the A1068 road at Teviot Cottage, and enters the site boundary between Highthorn 

and Lances Hill. It flows from the entry point to the north to north east border of the 

site where it outfalls into the sea. The surface drainage network is not very intensive, 

with a total of four shorter drainage ditches connected to the main ditch, extending 

towards the north-west. There are three ditches in the southern part of the site, near 

Highthorn, which are approximately 200 m in length; and one in the central part of 

the site, which is approximately 300 m in length. Near Hemscott Hill the main ditch 

flows through two adjacent ponds with total surface area of approximately 1.0 ha. 

5.5.2 A further surface ditch runs at the site boundary from High Chibburn to Hemscott Hill. 

There are two short drainage ditches in the northern part of the site next to the 

woodland, extending from High Chibburn (approximatley 300 m in length); however 

they are unlikely to be functional due to lack of connection to the wider drainage 

network. 

6 AGRICULTURAL LAND CLASSIFICATION 

6.1 Agroclimatic data 

6.1.1 The agroclimatic data of a site influences the Agricultural Land Classification in respect 

of growing conditions for crops, and the soil reaction in terms of wetness and 

droughtiness. The Meteorological Office publishes agroclimatic data for England and 

Wales on a 5 km grid basis, from which the following data was interpolated for the 

survey area. Table 6 shows the interpolated values for the site. 

 

Table 6: Agroclimatic characteristics of the site. 

Grid Reference NZ 273 943 

Altitude (ALT) 5 m 

Average Annual Rainfall (AAR) 639 mm 

Accumulated Temperature January – June (ATO) 1337 day°C 

Moisture Deficit Wheat 101 mm 

Moisture Deficit Potatoes 90 mm 

Duration of Field Capacity 162 days 
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6.1.2 The site is located in an area with an average annual rainfall of 639 mm per year and 

duration of field capacity (FCD) of 162 days (i.e. period when no more rainwater can 

be absorbed by the soil and any additional water will infiltrate to the water table under 

the force of gravity, if permeability of the soil permits, or it will cause waterlogging). 

6.2 Climatic, site and soil limitations  

6.2.1 The combination of average annual rainfall and accumulated temperature (639 mm 

and 1337 day°C, respectively) indicates that there are no climatic limitations at the 

site. 

6.2.2 Land over the majority of the site was found to be generally flat or gently undulating 

with shallow gradients, and gradient and microrelief are not limitations to ALC over 

this area. 

6.2.3 Based on the topography, local knowledge and field observation, it was determined 

that the site is not at a risk of flooding that would affect the ALC grading. 

6.2.4 Soils are consistently deep over the whole site and therefore soil depth is not a limiting 

factor.  

6.2.5 Stones were infrequently encountered in soil profiles and are not a limitation at the 

site. 

6.3 Interactive limitations 

6.3.1 The undisturbed land where the soils belong to the Foggathorpe 1 association was 

identified as Wetness Class IV. This is due to slowly permeable, clayey subsoil at 30 cm 

depth and gleying present above 40 cm. Both depth to slowly permeable layer and 

depth to gleying are taken into account for undisturbed soils. Thus, the wetness limits 

the ALC grade of the land in these areas to Subgrade 3b. (Photograph 1). 
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Photograph 1: Soil profile at location TP5 (see map, Appendix 1).Slowly permeable clay layer at 28 cm, with grey gleying 

present (scale in decimetres) 

6.3.2 The areas where soils belong to the Neutral Rst Opencast association were identified 

as Wetness Class IV, due to the slowly permeable layer present above 60 cm (depth 

to gleying is not taken into account for disturbed soils). Thus, soil wetness also limits 

the ALC grade of these areas to Subgrade 3b. (Photograph 2). 
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Photograph 2: Soil profile TP6 (see map, Appendix 1). Restored soil with slowly permeable clay layer at 30 cm (scale in 

decimetres) 

6.3.3 Droughtiness was not found to be a limiting factor owing to high (>18 %) clay content 

of the soil, very low stoniness and soil depth over 1 m. 

6.3.4 The soil was not found to be of high erosion risk owing to clayey soil textures and flat 

land. 

6.3.5 The combination of these factors within the site thus limits the ALC to Subgrade 3b 

across the whole site (Table 7, map in Appendix 1). The primary limiting factor present 

within the site is soil wetness. 
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Table 7: Summary of the ALC grade areas within the site boundary 

ALC Grade Area Percentage of site area 

3b 370 99 % 

Non-agricultural 5 1 % 

 

7 IMPACT ASSESSMENT 

7.1 Agricultural land and land classification 

7.1.1 The proposed development would result in the temporary loss of all the agricultural 

land within the site boundary (approximately 325 ha) to agricultural use as a 

consequence of soil removal prior to operations.  All this land is moderate quality 

(Subgrade 3b) agricultural land and therefore according to the criteria in Table 1 is 

classified as being of medium sensitivity. The magnitude of change from the baseline 

would therefore be low (Table 2), resulting in a in a minor adverse impact which would 

not result in a significant effect (Table 5).  

7.2 Soil resources 

7.2.1 The proposed operations would involve stripping, temporary stockpiling and re-use of 

soil resources. This activity has the potential to seriously damage soil in terms of soil 

structure, nutrient content, and soil microbial and faunal activity if not carried out in 

an appropriate manner. All soil resources within the site would be retained for use in 

site restoration; soils would not be sold off or removed from the site. 

7.2.2 Topsoil would be stripped as a uniform layer to a depth of 30 cm identified through 

the soil survey. Temporary topsoil stockpiles would be situated as per the mining 

operations phasing plan. Any soil stockpiles would be constructed to assist in 

mitigating visual impact and noise of quarrying operations. Storage mounds would be 

up to 6 and 12 m high for topsoil and subsoil, respectively. 

7.2.3 The proposed operations would result in a temporary, moderate-term, disruption of 

soil resources and all soil resources would be retained on site for use in site 

restoration. Therefore, the magnitude of change from the baseline would be 

moderate (Table 3). As the land within the site is ALC Subgrade 3b (moderate quality) 

according to the criteria in Table 1 it is classified as being of medium sensitivity. It is 

considered that the damage to the soil resource quality through handling and storage 

would be reversible. It is envisaged that the land would be restored to a similar level 

of agricultural productivity and ALC grade after the five year aftercare period. In the 

absence of appropriate mitigation, this combination of the magnitude of change and 

the sensitivity of the receptor would result in a moderate adverse and therefore 
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significant impact (Table 5). 

7.3 Drainage 

7.3.1 Potential impacts upon drainage could include the disruption, severance and removal 

of agricultural drains on the site; and the potential disruption to surface water runoff 

from the operations affecting agricultural drainage elsewhere in the locale, resulting 

in poor drainage within affected areas. Sensitivity of the drainage as a receptor is 

considered to be medium (Table 1). The site operations will result in long-term 

reversible disruption to on-site and off-site drainage. The combination of the 

magnitude of change and the sensitivity of the receptor will result in a moderate 

adverse and therefore significant impact. 

7.4 Access to off-site agricultural land 

7.4.1 Based on the site walkover it is concluded that the access to the fields adjacent to the 

site would be maintained: 

 The western fields border the road A1068 and consequently access would not be 

affected. 

 The land to the east would remain accessible from the Hemscott Hill Farm.  

 Land to the south would remain accessible from the C110 Cresswell – Druridge 

road and from Highthorn. 

 Land to the north-east of Houndalee Cottages and south of Druridge – would not 

be affected as Widdrington road currently does not have access from the site. 

 The single field adjacent to the north-east part of the site at Druridge would 

remain accessible from the C110 Cresswell – Druridge road. 

7.4.2 It is concluded, that the impact on the access to agricultural land adjacent to the site 

would be negligible and would therefore not result in a significant effect. 

7.5 Access to field water supplies 

7.5.1 No mains water supplies serving the adjacent land were identified on the site. Land to 

the east of the site would continue to be served by Hemscott Hill Farm. 

7.5.2 All water supplies within the site would be temporarily removed for the duration of 

SCM operations, but would be re-instated on restoration. Therefore, the impact would 

be minor adverse and would not result in a significant effect. 

8 MITIGATION 

8.1 Introduction 
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8.1.1 Appropriate mitigation measures are recommended to reduce, prevent or control 

potential adverse impacts of the proposal upon the agricultural land, soil resources 

and agricultural drainage. Residual impacts are also identified where measures cannot 

fully mitigate the identified negative impacts. 

8.2 Agricultural land and land classification 

8.2.1 Upon the cessation of operations in each phase, the topsoil and subsoil stripped and 

stored at the site would be used for restoration of the arable fields and pastures. 

8.3 Soil resources  

8.3.1 Soil resources would be protected against damage during stripping, handling, 

stockpiling and restoration by adoption of appropriate up to date guidance measures, 

which would aim to protect topsoil resources from damage. Typical working methods 

and techniques used to protect topsoil resources include the following: 

 The handling of soil resources only when sufficiently dry, generally limiting soil 

operations to the months May to September (although this period may be 

extended during dry periods); 

 The stripping, handling and storage of topsoil (top 30 cm) separately from subsoil 

movements;  

 Appropriate seeding of soil storage mounds required on site for a period longer 

than six months, to prevent erosion and to maintain soil structure, nutrient 

content and biological activity; 

 Subsoil, overburden and other superficial materials handled during operations 

would only be stockpiled in areas previously stripped of topsoil; 

 The handling of all soils by low ground pressure bulldozer, 360° excavator and 

dump truck;  

 Minimising the number of machine movements across topsoil; 

 Adoption of a bed/strip system for soil stripping, to minimise compaction; and 

 The definition of all site haul roads and storage areas. 

8.3.2 It is recommended that the comprehensive Defra guide is used to plan soil stripping, 

restoration and aftercare (Defra, 2004). 

8.4 Drainage 

8.4.1 The mining operations on site would involve removal of most of the surface drainage 

ditches and all underdrainage on site. It is recommended that the areas where there 
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is a potential for drainage disruption off-site are examined in detail and appropriate 

temporary drainage designed. Current drainage ditches are included in the map 

provided as Appendix 1. 

8.4.2 The area that would be affected is between Highthorn, Teviot Cottage and Lances Hill 

in the south of the site, where surface water drains to the main drainage ditch that 

runs across the whole site. It is planned that the ditch would be diverted at Highthorn, 

run along the south-east site boundary, and would re-join the ponds located west of 

Hemscott Hill Farm. Appendix 3 (New drainage, conceptual drawing) shows the 

approximate location of the required diversion. 

8.4.3 Fields south, east and north of Houndalee Cottages, adjacent to the site boundary may 

be affected because the overburden and soil mounds adjacent to the north-west 

boundary of the site create a small dead end valley. A surface drainage ditch would be 

created around the north-western perimeter of the site to avoid water ponding on the 

surface of the adjacent field. The ditch would begin near Houndalee Cottages, run 

along the north-western site boundary, and join existing drainage network between 

Stonecroft and Druridge (the beginning and end of the new ditch are indicated by red 

arrows in Appendix 3). 

8.4.4 The adjacent areas that are unlikely to be affected by the drainage disruptions are: 

land west of the A1068 road, as it drains to Houndalee Letch; land south east of the 

site, which drains to Blakemoor Burn, and land north east of the site, as the existing 

drain running from High Chibburn would remain in place according to the phasing of 

the site. It is recommended that the condition of the drains that would remain in place 

is examined prior to commencement of the operations and rectified as necessary to 

make sure that they are fully functional. 

8.4.5 Additionally, all necessary measures should be undertaken to the satisfaction of the 

Mineral Planning Authority to ensure that the flow of surface water runoff onto and 

off the site is not impeded. The quality of water must not be affected to the detriment 

of adjacent land, and no silting, pollution or erosion of any watercourse or adjoining 

land can take place.  

8.5 Water supplies to agricultural land 

8.5.1 New water supplies for livestock should be installed during the aftercare period. Their 

precise location will be determined in the restoration plan. 

8.6 Restoration 



BANKS MINING 
Highthorn Surface Coal Mine 
Soils and Agricultural Land Classification  

 

NT11270/17/001 
July 2015 

 Page 21 

  

8.6.1 The site should be restored to its current mixed arable and grassland agricultural use. 

The target restoration soil profile should be similar to the observed profiles within the 

site. The restored soil profile within the site should be seeded with an appropriate 

grass seed mix to prevent erosion and promote soil stability; and this cover should be 

maintained until the soils are adequately recovered to allow arable production to 

recommence. The target restored soil profile at the site would comprise: 

 30 cm of clay loam topsoil; 

 clay subsoil to at least 120 cm.  

Aftercare 

8.6.2 Aftercare measures should be adopted at the site during the statutory five year 

aftercare period following the reinstatement of soils. This typically would involve the 

subsoiling, deep ripping, cultivation and seeding of restored agricultural land with 

grass and/or arable crops and would include the application of compound fertilisers 

and lime to address shortfalls in nutrient status. Any grazing should be controlled 

during the aftercare period to minimise the risk of poaching by livestock. 

8.6.3 Comprehensive agricultural drainage design should be prepared to accommodate for 

changes to the site topography and requirements of the restored areas, which would 

require more intensive drainage than undisturbed land. Underdrainage design should 

be assessed following a detailed survey in Year 2 of aftercare. It is expected that the 

settlement of the restored land, which could affect functioning of newly installed 

drainage, should have taken place by that time.  

8.6.4 A typical aftercare programme comprises: 

 Subsoiling; 

 Cultivation of topsoil to a suitable seedbed; 

 Removal of all objects greater than 100 mm in size; 

 Assessment of soil fertility index and lime requirement; 

 Sowing grass and appropriate application of fertiliser and lime; 

 Appropriate applications of fertiliser/herbicide/fungicide throughout the growing 

season according to requirements; and 

 Limited grazing by livestock or mowing and collection of grass for silage/fodder. 

8.6.5 Precise estimate of how long it will take for the soil resources to return to comparable 

state is not possible. A typical aftercare period is five years after the completion of site 
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restoration; after which time the land would be returned to agricultural use and 

similar productivity should be expected. Thus there are no cumulative impacts 

anticipated on the agricultural land, soil resources and agricultural drainage systems 

following the proposed operations. 

9 RESIDUAL IMPACTS AND CUMULATIVE EFFECTS 

9.1.1 The proposed development would result in temporary loss of approximately 325 ha 

of moderate quality agricultural land to agricultural use. However it should be noted 

that the actual working area is 250 ha. The identified potential significant impacts can 

be successfully mitigated and no other residual soil or land use impacts are 

considered. 

9.1.2 Incremental impact (i.e. impact of more than one development upon a single 

environmental factor) is not considered relevant to the assessment of soil resources 

and agriculture, as these are by nature site specific. Furthermore, impacts associated 

with soils and agriculture are not considered relevant to assessing likely combined 

impact of environmental factors upon single receptors (e.g. combined impact of noise, 

dust and visual impact at one receptor). As such, the impact on the agricultural land 

and soil resources of the proposed site would be temporary (time of the operations 

plus the aftercare period) and reversible. 
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