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1. Introduction

1.1 Context 

This report comprises an Assessment of the potential effects on soils from the proposed 
development. 

Please note, this report must be read in conjunction with other reports and appendices 
which contain: 

 a detailed description of the proposed development; 

 development drawings; and 

 a summary of other assessments undertaken in relation to the proposed development 
which may be relevant. 

1.2 Location 

The proposed areas for the extension of Finmere Quarry comprise land immediately to the 
south of the A421 (proposed sand and gravel extraction area) and a field to the south of 
Foxley Fields Farm (proposed clay extraction area). 
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2. Policy Context

The approach of this assessment is based on current UK Government advice to local 
authorities which relates to the use of land 

2.1 National Planning Policy 

2.1.1 National Planning Policy Framework 

The general planning policy framework is laid out in The National Planning Policy Framework 
(NPPF, updated 2019), which sets out the Government's planning policies for England and 
how these are expected to be applied. 

NPPF Paragraph 170 states that the planning system should contribute to and enhance the 
natural and local environment and includes two points that are relevant in this case: 

 protecting and enhancing valued landscapes, geological conservation interests and soils 
(in a manner commensurate with their statutory status or identified quality in the 
development plan); and 

 preventing new and existing development from contributing to, being put at 
unacceptable risk from, or being adversely affected by unacceptable levels of soil, air, 
water or noise pollution or land instability. 

Footnote 53 of the NPPF states: 

 Where significant development of agricultural land is demonstrated to be necessary, 
areas of poorer quality land should be preferred to those of a higher quality. 

Further note is made of soils under ‘Facilitating the Sustainable use of Minerals (Section 17) 
Paragraph 204 states that planning policies should: 

 ensure that worked land is reclaimed at the earliest opportunity, taking account of 
aviation safety, and that high quality restoration and aftercare of mineral sites takes 
place. 

Detailed guidance allied to the NPPF provided to Mineral Planning Authorities (Technical 
Guidance to the National Planning Policy Framework, 2012) sets out the key stages to be 
considered when considering restoration and aftercare: 

 stripping of soils and soil-making materials and either their storage or their direct 
replacement (i.e. ‘restoration’) on another part of the site; 

 storage and replacement of overburden; 

 achieving the landscape and landform objectives for the site, including filling operations 
if required, following mineral extraction; 

 restoration, including soil placement, relief of compaction and provision of surface 
features; and 

 aftercare. 
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The level of detail required would normally include: 

 an overall restoration strategy, identifying the proposed after-use of the site; 

 information about soil resources and hydrology, and  how the 
topsoil/subsoil/overburden/soil making materials are to be handled whilst extraction is 
taking place; 

 where the land is agricultural land, an assessment of the agricultural land classification 
grade; and 

 landscape strategy. 

The guidance also identifies that Best and Most Versatile Land is a principal issue that should 
be considered. 

In summary, current policy aims to ensure the protection of 'best and most versatile' (BMV) 
agricultural land (Grades 1, 2 and Subgrade 3a) and sustainable use of land and soils.  It is 
also recognised that the diversity of soils is inextricably linked to the potential, and flexibility, 
of land use and hence the importance of maintaining the UK’s soil resources.  The first soil 
action plan for England: 2004 - 2006 (DEFRA, 2004) sets out the aims for England’s soils and 
how these relate to agriculture, forestry, biodiversity, mineral extraction etc.     

2.2 Local Planning Policy 

The planning application area lies within the jurisdiction of Oxfordshire County Council. 
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3. Assessment Methodology

A survey of the proposed extraction extension areas was undertaken on 25th October 2017. 
Soil profiles were examined using a hand auger and/or spade to a depth of 120 cm where 
possible. The fieldwork was conducted at a detailed density of one auger boring per hectare 
on a 100 metre grid (Figures 1a and 1b, Annex K1). Soil pits were dug in representative soil 
types to assess subsoil structure and allow the preparation of a statement of soil physical 
characteristics.  Details of the results of the survey are provided in Annex K1. 

A qualitative assessment was then undertaken of the predicted impact on soils and 
agriculture as a result of the proposed development The likelihood of significant effects, 
taking into account the mitigation proposed are considered and the effects are categorised 
in accordance with standard methodology and using professional judgement. 
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4. Baseline Conditions

4.1 Introduction 

The 1:250 000 scale reconnaissance soil map of the area (Soil Survey, 1983) shows the whole 

of the Sand and Gravel Extraction Extension Area to be mapped as soils of the Essendon 

Association. Essendon  Association soils are briefly described by the Soil Survey (1983) as 

‘Slowly permeable seasonally waterlogged coarse loamy over clayey soils. Associated with 

similar fine loamy over clayey and fine silty over clayey soils.' The whole of the Clay 

Extraction Extension Area is mapped as soils of the Ashley Association which are described 

as 'Fine loamy over clayey soils with slowly permeable subsoils and slight seasonal 

waterlogging, associated with similar but wetter soils. Some calcareous and non-calcareous 

slowly permeable clayey soils.' (Soil Survey, 1983). 

The whole of the Sand and Gravel Extraction Extension Area is mapped as Grade 3 quality 

land and the Clay Extraction Extension Area is mapped as Grade 4 quality on the Provisional 

Agricultural Land Classification maps issued by the Ministry of Agriculture, Fisheries and 

Food (MAFF, 1968). However, these provisional maps were produced prior to the issuing of 

revised guidelines for the grading of agricultural land in 1988 and before the subdivision of 

Grade 3 land. These maps were not intended for site specific grading and should only be 

treated as indicative of the agricultural land quality of large areas. 

 Additionally the Magic map application (Magic.gov.uk) shows that a larger site, incorporating 

a small strip of the Sand and Gravel Extraction Extension Area adjacent to the access road 

and the southern part of the eastern field in the Sand and Gravel Extraction Extension Area, 

was the subject of a survey on behalf of the Ministry of Agriculture, Fisheries and Food 

(MAFF). This shows the strip of land alongside of the access road of the Sand and Gravel 

Extraction Extension Area as predominantly Grade 2 with a very small area of Subgrade 3a 

and the land in the south of the eastern field as Subgrade 3a. 

4.2 Soil Types 

The survey showed the presence of a single main soil type (Soil Type I) within the Sand and 
Gravel Extraction Extension Area, however this main soil type comprised three distinct 
variants. Within the Clay Extraction Extension Area a single soil type (Soil Type 2) was 
identified. The full description of the soil types and the variants is given below and the 
statement of physical characteristics is given in Annex K1.  

Soil Type 1 Variant A 

This variant covers the majority of the land within the Sand and Gravel Extraction Extension 

Area (Figure 2) and comprises a non-calcareous, slightly stony, sandy clay loam textured 

topsoil, which overlies sandy clay loam upper subsoil. This upper subsoil overlies a similar 
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textured lower subsoil . The topsoil contains common stones which are a mix of flint and 

quartzite. The subsoil horizons generally increase in stone content with depth and the lower 

subsoil was frequently impenetrable due to a high stone content. The upper and lower 

subsoil horizons usually show no signs of gleying or mottling and hence profiles of this 

variant are therefore well drained and assessed as Wetness Class I. 

Soil Type 1 Variant B 

This variant is found in the north-west and south-west of the Sand and Gravel Extraction 

Extension Area (Figure 2) and is similar to Variant A in the topsoil and upper subsoil 

horizons. However, the lower subsoil comprises a slightly stony clay material which is usually 

gleyed and mottled. This lower subsoil was found to be of a coarse angular blocky structure 

and constitute a slowly permeable layer and hence profiles of this soil type variant were 

assessed as Wetness Class II. 

Soil Type 1 Variant C 

This variant of the main soil type is present in the east of the Sand and Gravel Extraction 

Extension Area (Figure 2) and has a similar topsoil to Variants A and B but this topsoil 

directly overlies a calcareous, mottled and gleyed, clay textured subsoil. This clay subsoil had 

a coarse prismatic structure and was found to constitute a slowly permeable layer. Profiles 

of this soil type were therefore assessed as poorly drained and of Wetness Class IV. 

Soil Type 2 

The whole of the Clay Extraction Extension Area comprises soils of Soil Type 2 which consists 

of a very slightly stony, non-calcareous, clay textured topsoil which overlies clay textured 

subsoil horizons. Usually a non-calcareous clay textured upper subsoil overlies a very 

calcareous clay textured lower subsoil with common chalk fragments. However, occasionally 

this lower subsoil was not present within sampling depth. The upper subsoil horizon was 

coarse to very coarse angular blocky and the lower subsoil was very coarse prismatic in 

structure. Both horizons were found to constitute slowly permeable layers and hence all 

profiles of Soil Type 2 were assessed as Wetness Class IV. 

4.3 Agricultural Land Quality 

The agricultural quality (ALC Grade) of the proposed sand extraction area has been assessed 
using the current Defra guidance (Annex K1) and three grades were identified (Figures 3a 
and 3b, Annex K1). 
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Sand and Gravel Extraction Extension Area 

The limiting factors for the quality of the agricultural land within the Sand and Gravel 

Extraction Extension Area are a combination of droughtiness and topsoil stone content for 

areas of Soil Type 1 Variant A. For Soil Type 1 Variant B wetness, droughtiness and topsoil 

stone content are all equally limiting for the quality of land within this soil type. Wetness 

and workability restrict the quality of land of Soil Type 1 Variant C. 

Grade 2 (very good quality agricultural land) 

Land of Grade 2 quality is restricted to soil profiles of Soil Type 1 Variant A which are well 

drained but have a slight droughtiness limitation and have a topsoil stone content below 

10%. All areas of Soil Type 1 Variant B are restricted to Grade 2 by equally limiting factors of 

droughtiness, topsoil stone content and wetness (Annex K1, Figure 3a). 

Subgrade 3a (good quality agricultural land) 

Subgrade 3a quality land is associated with Soil Type 1 Variant A which have a topsoil stone 

content higher than 10% which restricts such land to Subgrade 3a quality (Annex K1, Figure 

3a). Additionally at a single sample point droughtiness of the soil profile restricted the profile 

to Subgrade 3a quality. 

Subgrade 3b (moderate quality agricultural land) 

Land of Subgrade 3b quality is found where the depth to the slowly permeable layer of Soil 

Type 1 Variant C is shallow. Such soil profiles are assessed as Wetness Class IV which 

together with the climate at the site and the topsoil texture result in a significant wetness 

and workability limitation which restricts the land to Subgrade 3b (Annex K1, Figure 3a). 

Clay Extraction Extension Area 

The limiting factor for all of the land within the Clay Extraction Extension Area is wetness and 

workability. 

Subgrade 3b (moderate quality agricultural land) 

All of the land within the Clay Extraction Extension Area comprised soils of Soil Type 2 which 

is poorly drained and assessed as Wetness Class IV which together with the climate at the 

site and the topsoil texture result in a significant wetness and workability limitation which 

restricts the land to Subgrade 3b (Annex K1, Figure 3b). 
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5. Embedded Mitigation

The potential for many effects of mineral extraction are mitigated during the design stage 
and others through adoption of best working practice.  These are embedded into the design 
and therefore, as with the restoration proposals, form part of the overall scheme to be 
assessed and as such are considered to be effects in their own right when assessing impacts 
upon identified sensitive receptors. 

Embedded measures include standard industry best practice for dust suppression, noise, soil 
handling, surface water management all of which significantly reduce the potential for 
significant adverse impacts on sensitive receptors. 

5.1 Soil Handling Procedures 

The mitigation of soils effects is intrinsic within the development proposals, which include 
soil handling in accordance with Defra Good Practice Guidance for Handling Soils Sheets 1-4 
where possible and practicable to meet the requirements of the restoration scheme, 
including: 

 stripping and placement when soils are in a dry and friable state; 

 stripping of topsoil, subsoil and overburden sequentially and storing separately in 
predetermined locations or direct placement; 

 avoidance of use of hydraulic excavators and dump trucks running over topsoil and 
subsoil to avoid compaction; 

 storing of topsoil no higher than 2.5 metres; 

 reusing all excavated soils on site in sequence for restoration purposes in accordance 
with a phasing plan; 

 rapid re-establishment of vegetation cover to preserve the soil profile and nutrient value 
prior to inundation to prevent erosion; 

 seeding of soils to remain in store for in excess of 6 months to minimise erosion and 
limit noxious weeds; and 

 treatment of noxious weeds on an annual basis if appropriate. 

  Within the context of the proposed works and the application of these guidelines (which 
 address the main risk issues) no further mitigation measures are considered necessary. 

5.2 Restoration 

Restoration proposals for the proposed site are for the Sand and Gravel Extraction Extension 
Area to be returned to productive agriculture. The Clay Extraction Extension Area of the site 
will be restored to conservation usage with a mix of woodland and nature conservation 
habitats around ponds and scrapes with areas of marshy grassland. The soil profiles within 
the areas restored to agriculture will have the physical characteristics of best and most 
versatile land. 
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6. Assessment of Soils Effects

6.1 Key Issues 

The majority of the land within the Sand and Gravel Extraction Extension Area is classified as 
best and most versatile land (BMV), whereas the land within the Clay Extraction Extension 
Area is of Subgrade 3b quality and therefore not of BMV quality. The National Planning 
Policy Framework (NPPF, 2012) and accompanying PPG directs that agricultural land quality 
should be taken into account alongside other sustainability issues such as biodiversity. The 
PPG on Minerals (PPG Minerals ID 27, updated 2014) states that, with regard to restoration 
of minerals sites, where working is proposed on the best and most versatile agricultural land, 
the proposed after-use need not always be for agriculture. The area of BMV to be lost will be 
replaced by a similar area of land restored with a soil profile of BMV quality. 

The non-BMV quality land within the Clay Extraction Extension Area will be restored to mix 
of woodland and nature conservation habitats around ponds and scrapes with areas of 
marshy grassland. 

Thus the issue arising is one of best use of the soil resource for restoration.  

6.2 Stripping and Storage 

6.2.1 Topsoil 

 The sandy clay loam textured topsoil from within the agricultural area of the Sand and 
Gravel Extraction Extension Area (SGEEA) would be stripped and stored as a single unit at a 
median thickness of 35 cm. 

Similarly the clay textured topsoil within the Clay Extraction Extension Area (CEEA) will be 
stripped and stored as a single unit at a median thickness of 30 cm. 

The topsoil that is placed into store will be in soil screens no more than 2.5 metres in height. 

6.2.2 Subsoil 

 The subsoil from within the Sand and Gravel Extraction Extension Area (SGEEA) will be 
stripped as two separate units. Unit SS1 will comprise the sandy clay loam of Soil type 1 
Variants A and B and Unit SS2 the clay textured lower subsoil of Variant B and the whole of 
the subsoil of Variant C. 

Table 1 below shows the areas and volumes of topsoil to be stripped. 
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Stripping and storing of soils for each phase is shown on the submitted drawings. 

6.2.3 Restoration 

The proposal is to restore the Sand and Gravel Extraction Extension Area to productive 
agricultural. By judicious use of the subsoil resources available the area of Subgrade 3b land 
associated with Soil Type 1 Variant C may have a re-instated soil profile of best and most 
versatile quality. Hence all of the restored land within the Sand and Gravel Extraction 
Extension Area will be of BMV quality. 

The non-BMV land within the Clay Extraction Extension Area will be restored to a mix of 
woodland and nature conservation habitats around ponds and scrapes with areas of marshy 
grassland. 

All of the soil resources will be used within the restoration of the two extension areas or 
elsewhere within the Finmere Quarry site and hence there will be no loss of soil resources 
from the current proposals. 

The restored land within the proposed sites would be subject to a 5 year aftercare 
programme to ensure the full rehabilitation of the restored soil profiles. 

TABLE 1: Soil Stripping Units 

Stripping 
Unit 

Material 
Type 

Source Predominant 
Texture 

Median 

Thickness 
(m) 

Approx 
Area 
(m²) 

Volume 
(m³) 

TS1 Topsoil Agricultural 
areas of 
SGEEA 

Sandy clay 
loam 

0.35 91000 31,850 

TS2 Topsoil CEEA Clay 0.30 63000 18,900 

SS1 Subsoil Agricultural 
areas of 
SGEEA 

Sandy clay 
loam 

Var A = 0.85 

Var B = 0.33 

Var A = 
69000 

Var B = 

14000 

Var A = 

58,650 

Var B = 

4,620 

SS2 Subsoil Agricultural 
areas of 
SGEEA 

Clay Var B = 0.52 

Var C = 0.85 

Var B = 

14000 

Var C = 

8000 

Var B = 

7,280 

Var C = 

6,800 

SS3 Subsoil CEEA Clay 0.90 63000 56,700 
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7. Residual Effects

Working of the proposed sand and gravel extension area and the proposed clay extraction 
extension site would result in an initial loss of approximately 16.8 ha of agricultural land of 
which 9.6ha is of BMV quality. It is proposed to restore 10.6 ha of agricultural land, all of 
which will be restored to BMV quality, and 6.2 ha of non-BMV land will be restored to nature 
conservation. 
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8. Summary and Conclusions

A soil survey and ALC was undertaken in October 2017 and found one main soil type with 
three variants to be present across the Sand and Gravel Extraction Extension Area and a 
second soil type to be present within the Clay Extraction Extension Area. Land quality was 
predominantly BMV quality within the Sand and Gravel Extraction Extension Area with a 
small area of Subgrade 3b quality land. Within the Clay Extraction Extension Area the land 
was all of Subgrade 3b quality. The limiting factor for the ALC grade within the Sand and 
Gravel Extraction Extension Area was a mix of droughtiness, wetness and workability and 
topsoil stone content. The Clay Extraction Extension Area was poorly drained and hence land 
quality was restricted by a wetness and workability limitation. 

Land assessed Grades 1, 2 and 3a are considered to be Best and Most Versatile (BMV) in 
terms of their agricultural quality and there are policies both national and local that require 
consideration of the loss of such quality land.  Where there is loss, either restoration has to 
endeavour to restore land back to BMV or provide overriding reasons for the loss; such a 
reason for consideration is biodiversity gain.  

The soil resource would be stripped, stored and relaid according to best practice and would 
be used within areas restored to agriculture to re-instate profiles sufficient to achieve BMV 
quality land. Additionally soils stripped from non-BMV land will be used to create areas of 
nature conservation interest. 
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Annex. K1 Agricultural Land Classification and Soil Resource Survey 
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LAND AT FINMERE QUARRY, OXFORDSHIRE: Agricultural Land Classification and 

Soil Resource Survey 

1. INTRODUCTION 

 This report provides detailed information on the agricultural land quality and soil 

resources within the proposed extension at Finmere Quarry, Oxfordshire. The 

proposed extension is in two distinct sub-areas; the Sand and Gravel Extraction 

Extension Area and the Clay Extraction Extension Area centred on OS Grid 

Reference SP626 328 and SP632 322 respectively. The extent of the mineral 

extraction to be undertaken in the Sand and Gravel Extraction Extension Area is 

approximately 10.7 ha in extent and the Clay Extraction Extension Area is 

approximately 6.2 ha. 

2. SITE DESCRIPTION 

2.1 Altitude & Relief 

 The majority of proposed extension areas are generally level with slight undulations 

and lie at an altitude of approximately 120 mAOD.  No slopes in the agricultural 

areas are greater than 2° and hence gradient does not constitute a limitation to the 

agricultural usage. 

2.2 Climate 

 Climate affects the grading of land through the assessment of an overall climatic 

limitation and also through interactions with soil characteristics. The key climatic 

variables used for grading this site are given in Table 1 and were obtained from the 

published 5 km grid dataset using the standard interpolation procedures 

(Meteorological Office, 1989). 

Table 1: Climatic & Altitude Data 
 Sand & Gravel 

Extraction Extension 
Area 

Clay Extraction 
Extension Area 

Grid reference SP626 328 SP632 322 

Altitude (mAOD) 119 118 

Accumulated temperature  (day 
°C Jan - June) 

1363 1365 

Average annual rainfall (mm) 675 675 

Field capacity days (days) 146 146 
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Moisture deficit, wheat (mm) 99 100 

Moisture deficit, potatoes (mm) 89 89 

Overall climatic grade 1 1 

 The climatic criteria are considered first when classifying land as climate can be 

overriding irrespective of favourable site or soil conditions. The main parameters 

used in the assessment of an overall climatic limitation are average annual rainfall 

and accumulated temperature. The combination of rainfall and temperature at this 

site do not result in any limitation to the agricultural quality of the land. 

2.3 Published Soils Information 

 The 1:250 000 scale reconnaissance soil map of the area (Soil Survey, 1983) 

shows the whole of the Sand and Gravel Extraction Extension Area to be mapped 

as soils of the Essendon Association. Essendon Association soils are briefly 

described by the Soil Survey (1983) as ‘Slowly permeable seasonally waterlogged 

coarse loamy over clayey soils. Associated with similar fine loamy over clayey and 

fine silty over clayey soils.' The whole of the Clay Extraction Extension Area is 

mapped as soils of the Ashley Association which are described as 'Fine loamy over 

clayey soils with slowly permeable subsoils and slight seasonal waterlogging, 

associated with similar but wetter soils. Some calcareous and non-calcareous 

slowly permeable clayey soils.' (Soil Survey, 1983). 

 The whole of the Sand and Gravel Extraction Extension Area is mapped as Grade 

3 quality land and the Clay Extraction Extension Area is mapped as Grade 4 quality 

on the Provisional Agricultural Land Classification maps issued by the Ministry of 

Agriculture, Fisheries and Food (MAFF, 1968). However, these provisional maps 

were produced prior to the issuing of revised guidelines for the grading of 

agricultural land in 1988 and before the subdivision of Grade 3 land. These maps 

were not intended for site specific grading and should only be treated as indicative 

of the agricultural land quality of large areas. 

Additionally the Magic map application (Magic.gov.uk) shows that a larger site, 

incorporating a small strip of the Sand and Gravel Extraction Extension Area 

adjacent to the access road and the southern part of the eastern field in the Sand 

and Gravel Extraction Extension Area, was the subject of a survey on behalf of the 

Ministry of Agriculture, Fisheries and Food (MAFF). This shows the strip of land 

alongside of the access road of the Sand and Gravel Extraction Extension Area as 
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predominantly Grade 2 with a very small area of Subgrade 3a and the land in the 

south of the eastern field as Subgrade 3a. 

2.4 Land Use 

 At the time of the survey all the agricultural land within the survey areas were post 

harvest stubble. Within the Sand and Gravel Extraction Extension Area alongside 

the A421 are areas of tree planting and an access track and hedgerow runs 

through the centre of the Sand and Gravel Extraction Extension Area. 
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3. SURVEY METHODS 

 The survey was undertaken on 25th October 2017.  Soil profiles were examined 

using a hand auger and/or spade to a depth of 120 cm where possible. The 

fieldwork was conducted at a detailed density of one auger boring per hectare on a 

100 m grid (Figures 1a and 1b & Appendix K1.1). Soil pits were dug in 

representative soil types (Appendix K1.2) to assess subsoil structure and allow the 

preparation of a statement of soil physical characteristics (Appendix K1.3). 
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4. SOIL PHYSICAL CHARACTERISTICS 

 This survey showed the Sand and Gravel Extraction Extension Area to comprise a 

single soil type but with three variants of this main type. The full descriptions of 

these soil type variants are given below and their distribution shown in Figure 2. 

The statement of soil physical characteristics is given at Appendix K1.3. 

The Clay Extraction Extension Area comprised a single soil type (Soil Type 2) 

which was different to that of Soil Type 1. A full description is given below and the 

statement of soil characteristics is given at Appendix K1.3. 

4.1 Soil Type 1 Variant A 

 This variant covers the majority of the land within the Sand and Gravel Extraction 

Extension Area (Figure 2) and comprises a non-calcareous, slightly stony, sandy 

clay loam textured topsoil, which overlies sandy clay loam upper subsoil. This 

upper subsoil overlies a similar textured lower subsoil . The topsoil contains 

common stones which are a mix of flint and quartzite. The subsoil horizons 

generally increase in stone content with depth and the lower subsoil was frequently 

impenetrable due to a high stone content. The upper and lower subsoil horizons 

usually show no signs of gleying or mottling and hence profiles of this variant are 

therefore well drained and assessed as Wetness Class I. 

4.2 Soil Type 1 Variant B 

 This variant is found in the north-west  and south-west of the Sand and Gravel 

Extraction Extension Area (Figure 2) and is similar to Variant A in the topsoil and 

upper subsoil horizons. However, the lower subsoil comprises a slightly stony clay 

material which is usually gleyed and mottled. This lower subsoil was found to be of 

a coarse angular blocky structure and constitute a slowly permeable layer and 

hence profiles of this soil type variant were assessed as Wetness Class II. 

4.3 Soil Type 1 Variant C 

This variant of the main soil type is present in the east of the Sand and Gravel 

Extraction Extension Area (Figure 2) and has a similar topsoil to Variants A and B 

but this topsoil directly overlies a calcareous, mottled and gleyed, clay textured 

subsoil. This clay subsoil had a coarse prismatic structure and was found to 
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constitute a slowly permeable layer. Profiles of this soil type were therefore 

assessed as poorly drained and of Wetness Class IV. 

4.4 Soil Type 2 

The whole of the Clay Extraction Extension Area comprises soils of Soil Type 2 

which consists of a very slightly stony, non-calcareous, clay textured topsoil which 

overlies clay textured subsoil horizons. Usually a non-calcareous clay textured 

upper subsoil overlies a very calcareous clay textured lower subsoil with common 

chalk fragments. However, occasionally this lower subsoil was not present within 

sampling depth. The upper subsoil horizon was coarse to very coarse angular 

blocky and the lower subsoil was very coarse prismatic in structure. Both horizons 

were found to constitute slowly permeable layers and hence all profiles of Soil Type 

2 were assessed as Wetness Class IV. 
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5. AGRICULTURAL LAND CLASSIFICATION 

 The quality of the agricultural land within the proposed site was assessed using the 

revised guidelines and criteria for grading the quality of agricultural land issued by 

the Ministry of Agriculture, Fisheries and Food (MAFF, 1988).  Auger boring 

information for each sample point (Figures 1a and 1b) is shown at Appendix K1.1 

and soil pit profile descriptions are given at Appendix K1.2.  The agricultural land 

classification and extent of each grade or subgrade is shown at Figures 3a and 3b. 

5.1 Sand and Gravel Extraction Extension Area 

 The limiting factors for the quality of the agricultural land within the Sand and Gravel 

Extraction Extension Area is a combination of droughtiness and topsoil stone 

content for areas of Soil Type 1 Variant A. For Soil Type 1 Variant B wetness, 

droughtiness and topsoil stone content are all equally limiting for the quality of land 

within this soil type. Wetness and workability restrict the quality of land of Soil Type 

1 Variant C. 

5.2 Grade 2 (very good quality agricultural land) 

 Land of Grade 2 quality is restricted to soil profiles of Soil Type 1 Variant A which 

are well drained but have a slight droughtiness limitation and have a topsoil stone 

content below 10%. All areas of Soil Type 1 Variant B are restricted to Grade 2 by 

equally limiting factors of droughtiness, topsoil stone content and wetness (Figure 

3a). 

5.3 Subgrade 3a (good quality agricultural land) 

 Subgrade 3a quality land is associated with Soil Type 1 Variant A which have a 

topsoil stone content higher than 10% which restricts such land to Subgrade 3a 

quality (Figure 3a). Additionally at a single sample point droughtiness of the soil 

profile restricted the profile to Subgrade 3a quality. 

5.4 Subgrade 3b (moderate quality agricultural land) 

 Land of Subgrade 3b quality is found where the depth to the slowly permeable layer 

of Soil Type 1 Variant C is shallow. Such soil profiles are assessed as Wetness 

Class IV which together with the climate at the site and the topsoil texture result in a 

significant wetness and workability limitation which restricts the land to Subgrade 3b 

(Figure 3a). 
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5.5 Clay Extraction Extension Area 

The limiting factor for all of the land within the Clay Extraction Extension Area is 

wetness and workability. 

5.6 Subgrade 3b (moderate quality agricultural land) 

All of the land within the Clay Extraction Extension Area comprised soils of Soil 

Type 2 which is poorly drained and assessed as Wetness Class IV which together 

with the climate at the site and the topsoil texture result in a significant wetness and 

workability limitation which restricts the land to Subgrade 3b (Figure 3b). 

5.7 Non-Agricultural Land 

 Land mapped as non-agricultural land (Figure 3a) comprised the access track and 

associated hedgerow and the tree areas adjacent to the A421 in the north of the 

Sand and Gravel Extraction Extension Area. 
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6.  SOIL RESOURCES 

 

 The soil resources within the proposed site have been estimated from the median 

thicknesses of each horizon and the area of that horizon within the proposed site 

(Tables 2a and 2b). 

The areas of each soil stripping unit exclude the areas safeguarded by HS2, and 

areas of retained trees and associated hedgerow along with standoffs from these 

features. 

All measurements of the areas of each soil stripping unit are approximate. Vertical 

sides to excavations have been assumed for the purposes of soil volume 

estimation. 

 

Sand and Gravel Extraction Extension Area 

 

6.1 Topsoil 

 TS1 
 The sandy clay loam textured topsoil from all variants of Soil Type 1 should be 

stripped and stored as a single unit at a median thickness of 35 cm. 

 
6.2 Subsoil 
 
 SS1 

 The sandy clay loam upper subsoil of both Soil Type 1 Variants A and B and the 

lower subsoil of Variant A may be stripped and stored as a single unit at a total 

thickness of 85 cm for Variant A and 33 cm for the upper subsoil of Variant B. 

 

 SS2 
 The clay textured lower subsoil of Soil Type 1 Variant B should be stripped and 

stored together with the subsoil of Soil Type 1 Variant C but separately to other soil 

units at a median thickness of 52 cm for Soil Type 1 Variant B and 85 cm for 

Variant C i.e. to a maximum depth of 120 cm from the original soil surface. 

Table 2a: Soil Resources - Sand and Gravel Extraction Extension Area 

Material 

Type 

Source Predominant 

Texture 

Thickness 

(m) 

Area (ha) Volume (m³) 

Topsoil Soil Type 1 Variants 
A, B and C 

Sandy clay loam 0.35 9.1 31,850 
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TS1 

Subsoil 

SS1 

Soil Type 1 Variants 
A and B 

Sandy clay loam Variant A = 
0.85 

Variant B = 
0.33 

Variant A = 
6.9 

Variant B = 
1.4 

Variant A = 
58,650 

Variant B = 
4,620 

Subsoil 

SS2 
Soil Type 1 Variant 

B and C 
Clay Variant B = 

0.52 

Variant C = 
0.85 

Variant B = 
1.4 

Variant C 
= 0.8 

Variant B = 
7,280 

Variant C = 
6,800 

 

Clay Extraction Extension Area 
 

6.3 Topsoil 

 TS2 
 The clay textured topsoil of Soil Type 2 should be stripped and stored as a single 

unit at a median thickness of 30 cm. 

 

6.4 Subsoil 
 
 SS3 

 The clay textured upper and lower subsoil of Soil Type 2 should be stripped and 

stored as a single unit at a median thickness of 90 cm. 

Table 2b: Soil Resources - Clay Extraction Extension Area 

Material Type Source Predominant Texture Thickness (m) Area (ha) Volume (m³) 

Topsoil 

TS2 

Soil Type 2 Clay 0.30 6.3 18,900 

Subsoil 

SS3 

Soil Type 2 Clay 0.90 6.3 56,700 
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APPENDIX K1.1 

Field Data: Hand Auger Borings 
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Field data : Hand Auger Borings - Sand and Gravel Extraction Extension Area 
Boring 

No. 
Depth (cm) Texture Colour Mottles Stone 

content (%) 
Comments 

1 0 – 30 SCL 10YR4/3 - 9 Grade 2 
Wetness Class II 

 30 - 62 SCL 10YR5/6 - 25  
 62 - 90 C 10YR5/6, 5/3 CDOM 25  
 90+ 

Impenetrable 
     

       
2 0 – 32 SCL 7.5YR4/3 - 11 Subgrade 3a 

Wetness Class I 
 32 - 120 SCL 7.5YR5/6 - 25  
       
3 0 – 35 SCL 10YR4/3 - 12 Subgrade 3a 

Wetness Class I 
 35 - 80 SCL 10YR5/6 - 30  
 80+ 

Impenetrable 
     

       
4 0 – 35 SCL 10YR4/3 - 7 Grade 2 

Wetness Class I 
 35 - 80 SCL 10YR5/6 - 7  
 80 - 95 SCL 10YR5/6 - 30  
 95+ 

Impenetrable 
     

       
5 0 – 35 SCL 7.5YR4/3 - 10 Grade 2/3a 

Wetness Class I 
 35 - 70 SCL 7.5YR5/3 - 12  
 70 - 80 SCL 10YR5/6 CDOM 35  
 80+ 

Impenetrable 
     

       
6 0 – 31 SCL 10YR4/3 - 12 Subgrade 3a 

Wetness Class I 
 31 - 85 SCL 10YR5/6 - 25  
 85+ 

Impenetrable 
     

       
7 0 – 39 SCL 7.5YR4/3 - 7 Grade 2 

Wetness Class I 
 39 - 85 SCL 10YR5/6 - 30  
 85+ 

Impenetrable 
     

       
8 0 – 38 SCL 10YR4/3 - 7 Grade 2 

Wetness Class I 
 38 - 75 SCL 10YR5/6 - 10  
 75 - 120 SCL (coarse) 10YR5/6 - 15  
       
9 0 – 35 SCL 10YR4/3 - 12 Subgrade 3a 

Wetness Class I 
 35 - 60 SCL 10YR5/3 - 50 Cemented stony 

layer from 30 cm 
 60+ 

Impenetrable 
     

       
10 0 – 35 SCL 10YR4/3 - 10 Subgrade 3b 

Wetness Class IV 
 35 - 120 C 2.5Y5/3, 5/2 MPOM + 

MPGM 
5  
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Field data : Hand Auger Borings - Sand and Gravel Extraction Extension Area 
Boring 

No. 
Depth (cm) Texture Colour Mottles Stone 

content (%) 
Comments 

11 0 – 42 SCL 7.5YR4/3 - 7 Grade 2 
Wetness Class II 

 42 - 76 SCL 7.5YR5/3 - 5  
 76 - 120 C 10YR5/6 CDOM 10  
       

12 0 – 37 SCL 10YR4/3 - 8 Grade 2 
Wetness Class II 

 37 - 75 SCL 10YR5/6 - 8  
 75 - 100 C 10YR5/6 CDOM 10  
 100+ 

Impenetrable 
     

       
13 0 – 37 SCL 7.5YR4/3 - 8 Grade 2 

Wetness Class II 
 37 - 58 SCL 7.5YR5/3 FFOM 8  
 58 - 85 C 10YR5/6, 5/3 CDOM 8  
 85 - 120 C 10YR5/3, 

5YR4/6 
MDOM 8  

       
14 0 – 30 SCL 10YR4/3 - 8 Grade 2 

Wetness Class I 
 30 - 68 SCL 10YR5/6 - 30  
 68 - 100 SCL 10YR5/6 - 5  
 100 - 120 SCL 10YR5/3, 5/6 - 25  
       

15 0 – 35 SCL 7.5YR4/3 - 8 Subgrade 3a 
Wetness Class I 

 35 - 70 SCL 10YR5/6, 5/3 - 50  
 70+ 

Impenetrable 
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Field data : Hand Auger Borings - Clay Extraction Extension Area 
Boring 

No. 
Depth (cm) Texture Colour Mottles Stone 

content (%) 
Comments 

16 0 – 35 C 10YR4/2 - 4 Subgrade 3b 
Wetness Class IV 

 35 - 120 C 10YR5/3, 5/6 VMPOM 4 Common Mn 
       

17 0 – 29 C 10YR4/2 - 5 Subgrade 3b 
Wetness Class IV 

 29 - 70 C 10YR5/3, 5/6 VMPOM 2  
 70 - 120 C 10YR5/6, 5/2 VMPOM 7 Chalk fragments 
       

18 0 – 30 C 10YR4/2 - 6 Subgrade 3b 
Wetness Class IV 

 30 - 64 C 10YR5/3 VMPOM 2  
 64 - 120 C 10YR5/2, 5/6 VMPOM 5 Chalk fragments 
       

19 0 – 32 C 10YR4/2 - 4 Subgrade 3b 
Wetness Class IV 

 32 - 120 C 10YR5/6, 5/3 VMPOM 6 Few Mn 
       

20 0 – 32 C 10YR4/2 - 4 Subgrade 3b 
Wetness Class IV 

 32 - 120 C 10YR5/3, 5/6 VMPOM 4 Few Mn 
       

21 0 – 30 C 10YR4/3 - 5 Subgrade 3b 
Wetness Class IV 

 30 - 66 C(S) 10YR5/3, 5/6 MDOM 4  
 66 - 120 SCL + C 

inclusions 
7.5YR4/6 MDOM 5  

       
22 0 – 29 C 10YR4/2 - 4 Subgrade 3b 

Wetness Class IV 
 29 - 55 C 10YR5/6, 5/3 VMPOM 2 Few Mn 
 55 - 120 C 10YR5/3, 5/2 VMPOM 5 Chalk fragments 
       

23 0 – 28 C 10YR4/2 - 4 Subgrade 3b 
Wetness Class IV 

 28 - 80 C 10YR5/3, 5/6 VMPOM 2  
 80 - 120 C 10YR5/3, 5/2 VMPOM 5 Chalk fragments 
       

 
Appendix I: Key 
 
 Textures: SCL  Sandy clay loam 
   C  Clay 
   (S)  Sandy 
 
 Colours: All colours are defined according to the Munsell soil colour system 
   (Munsell Colour Company Inc. Baltimore, Maryland 21218, USA) 
 

Mottles:  FFOM  Few feint ochreous mottles 
  CDOM  Common distinct ochreous mottles 
  MDOM  Many distinct ochreous mottles 
  MPOM  Many prominent ochreous mottles 
  VMPOM Very many prominent ochreous mottles 
  MPGM  Many prominent grey mottles 
 

 Stones:  Stones were small to medium quartzite and flint 
 
   Mn refers to ferri-manganiferous concentrations 
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APPENDIX  K1.2 

Soil Pit Data 
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Soil pit data 
 
Sand and Gravel Extraction Extension Area 
 
Pit 1: Slope - Level 
 Land use – Stubble 
 

Depth 
(cm) 

Texture Colour Mottles Stone 
Content 

Structure Pores Consistence Structural 
Condition 

Roots Calcium 
Carbonate 

Content 

Manganese Horizon 
Boundary 

0 – 37 Sandy 
clay 
loam 

10YR4/3 
(Brown) 

None 8% small to 
medium 
rounded 

quartzite plus 
angular flint 

- - - - Abundant 
very fine 
and fine 

Non-
calcareous 

- Abrupt, 
smooth 

             
37 - 
75 

Sandy 
clay 
loam 

10YR5/6 
(Yellowish 

brown) 

Few feint 
ochreous 
mottles 

8% small to 
medium 
rounded 

quartzite plus 
angular flint 

Weakly 
developed 

coarse sub-
angular 
blocky 

>0.5% 
biopores 

Friable Moderate Common 
very fine 
and fine 

Non-
calcareous 

- Clear, 
smooth 

             
75 – 
90+ 

Clay 10YR5/6 
(Yellowish 

brown) 

Common 
distinct 

ochreous 
mottles 

10% small to 
medium 
rounded 

quartzite plus 
angular flint 

Weakly 
developed 

coarse 
angular 
blocky 

<0.5% 
biopores 

Firm Poor Common  
very fine 
and fine 

Non-
calcareous 

-  

 
Wetness Class II 
 
ALC Grade: 2 
 
Main limiting factor:  Topsoil stoniness, drought and Wetness and workability 
 
 
 



LAND AT FINMERE QUARRY: ALC Survey  

 
Page 28 of 46 

 
Pit 2: Slope - Level 
 Land use – Stubble 
 

Depth 
(cm) 

Texture Colour Mottles Stone 
Content 

Structure Pores Consistence Structural 
Condition 

Roots Calcium 
Carbonate 

Content 

Manganese Horizon 
Boundary 

0 – 35 Sandy 
clay 
loam 

10YR4/3 
(Brown) 

None 10% small to 
medium 
rounded 

quartzite plus 
angular flint 

- - - - Abundant 
very fine 
and fine 

Non-
calcareous 

- Abrupt, 
smooth 

             
35 – 
80+ 

Clay 2.5Y5/3, 5/2 
(Light olive 

brown, 
greyish 
brown) 

Many 
prominent 
ochreous 
and grey 
mottles 

5% small to 
medium 
rounded 

quartzite plus 
angular flint 

Weakly 
developed 

coarse 
prismatic 

<0.5% 
biopores 

Firm Poor Common 
very fine 
and fine 

Very 
calcareous 

-  

 
Wetness Class IV 
 
ALC Grade: 3b 
 
Main limiting factor:  Wetness and workability 
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Soil pit data 
 
Clay Extraction Extension Area 
 
Pit 3: Slope - Level 
 Land use – Stubble 
 

Depth 
(cm) 

Texture Colour Mottles Stone 
Content 

Structure Pores Consistence Structural 
Condition 

Roots Calcium 
Carbonate 

Content 

Manganese Horizon 
Boundary 

0 – 30 Clay 10YR4/3 
(Brown) 

None 6% small to 
medium 
rounded 

quartzite plus 
angular flint 

- - - - Abundant 
very fine 
and fine 

Non-
calcareous 

- Abrupt, 
smooth 

             
30 - 
65 

Clay 10YR5/3 
(Brown) 

Very many 
prominent 
ochreous 
mottles 

2% small to 
medium 
rounded 

quartzite plus 
angular flint 

Weakly 
developed 
very coarse 

prismatic 

<0.5% 
biopores 

Firm Poor Common 
fine and 
very fine 

Non-
calcareous 

Few Clear, 
smooth 

             
65 – 
90+ 

Clay 10YR5/2, 
5/6 (Greyish 

brown, 
yellowish 
brown) 

Very many 
prominent 
ochreous 
mottles 

5% small to 
medium 

angular flint 
plus chalk 
fragments 

Weakly 
developed 
very coarse 

prismatic 

<0.5% 
biopores 

Firm Poor Few  very 
fine and 

fine 

Very 
calcareous 

-  

 
Wetness Class IV 
 
ALC Grade: 3b 
 
Main limiting factor:  Wetness and workability 
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APPENDIX  K1.3 

Statement of Soil Physical Characteristics 
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Statement of Soil Physical Characteristics 
 
Sand and Gravel Extraction Extension Area 
 
Soil Type I Variant A 
 
Topsoil  
Texture Sandy clay loam 
Colour 10YR4/3, brown or 7.5YR4/3, brown 
Mottles None 
Stones Typically 9% (range 7 - 12%) rounded quartzite and angular flint 
Roots Abundant very fine and fine 
Calcium carbonate Non-calcareous 
Boundary Abrupt, smooth 
Depth 35 cm (Median thickness 35 cm, range 30 - 39 cm) 
  
Upper Subsoil  
Texture Sandy clay loam 
Colour Variable but predominantly 10YR5/6, yellowish brown 
Mottles None 
Stones Typically 25% (range 7 - 50%) rounded quartzite and angular flint 
Structure Weakly developed coarse sub-angular blocky 
Consistence Friable 
Structural Condition Moderate 
Roots Common very fine and fine 
Calcium carbonate Non-calcareous 
Manganese None 
Depth 76 cm (Median thickness 41 cm, range 25 - 88 cm) 
  
Lower Subsoil (where 
present or able to 
sample) 

 

Texture Sandy clay loam 
Colour 10YR5/6, yellowish brown 
Mottles None to common distinct ochreous mottles 
Stones Typically 28% (range 15 - 35%) rounded quartzite and angular flint 
Structure Too stony to determine 
Roots Few very fine and fine 
Calcium carbonate Non-calcareous 
Manganese None 
Depth 120 cm (Median thickness 44 cm) 
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Soil Type I Variant B 
 
 
Topsoil  
Texture Sandy clay loam 
Colour 10YR4/3, brown or 7.5YR4/3, brown 
Mottles None 
Stones Typically 8% (range 7 - 9%) rounded quartzite and angular flint 
Roots Abundant very fine and fine 
Calcium carbonate Non-calcareous 
Boundary Abrupt, smooth 
Depth 37 cm (Median thickness 37 cm, range 30 - 42 cm) 
  
Upper Subsoil  
Texture Sandy clay loam 
Colour 10YR5/6, yellowish brown or 7.5YR5/3, brown 
Mottles None to few feint ochreous mottles 
Stones Typically 8% (range 5 - 25%) rounded quartzite and angular flint 
Structure Weakly developed coarse sub-angular blocky 
Consistence Friable 
Structural Condition Moderate 
Roots Common very fine and fine 
Calcium carbonate Non-calcareous 
Manganese None 
Depth 70 cm (Median thickness 33 cm, range 21 - 38 cm) 
  
Lower Subsoil  
Texture Clay 
Colour 10YR5/6, yellowish brown often plus 10YR5/3, brown 
Mottles Common distinct ochreous mottles 
Stones Typically 10% (range 8 - 25%) rounded quartzite and angular flint 
Structure Weakly developed coarse angular blocky 
Consistence Firm 
Structural Condition Poor 
Roots Common very fine and fine 
Calcium carbonate Non-calcareous 
Manganese None 
Depth 120 cm (Median thickness 50 cm) 
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Soil Type I Variant C 
 
 
Topsoil  
Texture Sandy clay loam 
Colour 10YR4/3, brown 
Mottles None 
Stones 10% rounded quartzite and angular flint 
Roots Abundant very fine and fine 
Calcium carbonate Non-calcareous 
Boundary Abrupt, smooth 
Depth 35 cm 
  
Subsoil  
Texture Clay 
Colour 2.5Y5/3, light olive brown, plus 2.5Y5/2, greyish brown 
Mottles Many prominent ochreous and grey mottles 
Stones 5% rounded quartzite and angular flint 
Structure Weakly developed coarse prismatic 
Consistence Firm 
Structural Condition Poor 
Roots Common very fine and fine 
Calcium carbonate Very calcareous 
Manganese None 
Depth 120 cm (thickness 85 cm) 
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Clay Extraction Extension Area 
 
Soil Type 2 
 
Topsoil  
Texture Clay 
Colour 10YR4/2, dark greyish brown 
Mottles None 
Stones Typically 4% (range 4 - 6%) rounded quartzite and angular flint 
Roots Abundant very fine and fine 
Calcium carbonate Non-calcareous 
Boundary Abrupt, smooth 
Depth 30 cm (Median thickness 30 cm, range 28 - 35 cm) 
  
Upper Subsoil  
Texture Clay 
Colour 10YR5/3, brown plus 10YR5/6, yellowish brown 
Mottles Very many prominent ochreous mottles 
Stones Typically 3% (range 2 - 6%) rounded quartzite and angular flint 
Structure Weakly developed very coarse prismatic 
Consistence Firm 
Structural Condition Poor 
Roots Common very fine and fine 
Calcium carbonate Non-calcareous 
Manganese Few 
Depth 77 cm (Median thickness 47 cm, range 26 - 88 cm) 
  
Lower Subsoil (where 
present) 

 

Texture Clay 
Colour 10YR5/2, greyish brown plus 10YR5/6, yellowish brown 
Mottles Very many prominent ochreous mottles 
Stones Typically 5% (range 5 - 7%) rounded quartzite and angular flint and 

chalk fragments 
Structure Weakly developed very coarse prismatic 
Consistence Firm 
Structural Condition Poor 
Roots Few very fine and fine 
Calcium carbonate Very calcareous 
Manganese None 
Depth 120 cm (Median thickness 43 cm) 
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Land at Finmere Quarry, Oxfordshire 

Sand and Gravel Extraction Area 

Figure 1a. Auger boring and Soil Pit Locations 

Survey by: R Leverton BSc, PhD, CBiol, MRSB, FISoil Sci 

Survey Date: 25 October 2017 
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Figure 2. Soil Types 
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Figure 3a. Agricultural Land Classification 

Survey by: R Leverton BSc, PhD, CBiol, MRSB, FISoil Sci 

Survey Date: 25 October 2017 

.1 .2 .3 

.4 .5 .6 .7 .8 .9 .10 

.11 
.12 .13 

.14 .15 

Key 

 Grade 2 

 Subgrade 3a 

 Subgrade 3b 

 Non-agricultural land 

 Survey boundary 

 

 

 

 

 

 
 
 



LAND AT FINMERE QUARRY: ALC Survey  

 
Page 44 of 46 



LAND AT FINMERE QUARRY: ALC Survey  

 
Page 45 of 46 

 

 

 

 

 

 

 

 

.16 .17 .18 

.19 .20 . 

.22 .23 

Land at Finmere Quarry, Oxfordshire 

Clay Extraction Extension Area 

Figure 3b. Agricultural Land Classification 

Survey by: R Leverton BSc, PhD, CBiol, MRSB, FISoil Sci 

Survey Date: 25 October 2017 

Key 

 Subgrade 3b 

 

 Survey boundary 

 

 

 



LAND AT FINMERE QUARRY: ALC Survey  

 
Page 46 of 46 

 



Extensions to Areas Approved for Sand & Gravel and Clay Extraction and Non 
Hazardous Landfill, Retention of MRF, Secondary Aggregate Recycling and Continued 
Clay Extraction at Variance to Conditions - Finmere Quarry 

Appendix K: Soils 

Annex. K2 Soil Handling Method Statement 



Extensions to Areas Approved for Sand & Gravel and Clay Extraction and Non 
Hazardous Landfill, Retention of MRF, Secondary Aggregate Recycling and Continued 
Clay Extraction at Variance to Conditions - Finmere Quarry 

Appendix K: Soils 



 

 

 

 

 

 

Land at Finmere Quarry 

Annex K2 - Soil Handling Method Statement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

  



 

Contents 

1 Introduction 

2 Soil Handling 

3 Soil Movements 

4 References 

  



 

 

  



 

Finmere Quarry 

Soil Handling Method Statement 

1. INTRODUCTION 

 This report provides details on how soils within the proposed extension areas at 

Finmere Quarry, Oxfordshire will be stripped, stored and replaced.  The soils within 

the proposed extraction areas have been surveyed and mapped at a detailed level 

by Dr R Leverton in October 2017. 

2. SOIL HANDLING 

 All soil handling will be using the best practice guidelines as set out by the, at the 

time, Ministry of Agriculture, Fisheries and Food (MAFF), now Defra, in 2000 (Defra, 

2000).  These guidelines give all the information required for soils to be stripped, 

replaced and stored using back-acting excavators and dump trucks in a method 

which does not cause compaction in the replaced soils.  All the relevant guidance 

sheets are included at Appendix 1. 

 SOIL STORAGE 

 During the working of the proposed sand extraction area the soils will be placed into 

storage for later use in the restoration of the site.  The stored soils will be handled as 

per the MAFF/Defra guidelines as included at Appendix K2.1.  In addition the height 

of storage mounds will be limited to 2.5 metres. 

3. SOIL MOVEMENTS 

 The phasing of the soil stripping, working of the mineral and restoration within the 
 proposed site are shown in the submitted drawings. 

 All soil storage bunds will be seeded following construction during the first suitable 
 season with a suitable low maintenance grass mix and any noxious weeds which 
 arise will be dealt with by spraying of a relevant herbicide. 

 Restoration 

 All the soil placed into storage will be used in the restoration of the site. All soil 
 movements will be using the best practice methodology shown in Appendix K2.1. A 
 five year aftercare scheme will be implemented for all the restored areas thereby 
ensuring the full rehabilitation of the restored soil profiles. This scheme will include 
details of vegetation establishment, cultivation, practices, any secondary treatment 
and any drainage requirements and the management of soil fertility and weed 
control. The aim of the restoration and aftercare period will be to enable the land 



 

restored to agriculture to be treated no differently to undisturbed land in similar 
usage. 

4. REFERENCES 

Defra (2000) 

 Good Practice Guide to Handling Soils with Machines 

www.defra.gov.uk/farm/environmentland-use/soilguid/index.htm 

  

http://www.defra.gov.uk/farm/environmentland-use/soilguid/index.htm


APPENDIX K2.1 

Good Practice Guide to Handling Soils - Sheets 1 - 4
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MAFF FOREWORD

Standards of restoration of minerals and waste sites have steadily improved in recent years, with
operators increasingly aware of their environmental responsibilities. The industry is putting forward
more imaginative restoration concepts to a variety of afteruses, and is more aware than ever that it will
be judged on the standard of that restoration, and the sustainability of the development.

Sustainable mineral development means balancing economic, environmental and social needs, whilst
using resources wisely. The UK Strategy for Sustainable Development recognises the importance of
safeguarding agricultural land to meet the needs of future generations, and minimising the loss of soils
to new development*.

Improved restoration standards have sometimes enabled planning permission to be given for best and
most versatile agricultural land to be worked for minerals, on the basis that it can be restored in a way
that safeguards its long-term agricultural potential**. Inherent in these high standards of restoration is
the requirement to handle soils in such a way that damage to their structure is minimised. It is the aim
of this Guide to provide comprehensive advice on soil handling “Good Practice” to operators, soil
moving contractors, consultants and planning authorities.

The Guide is in the form of 15 Sheets giving advice on soil stripping, the forming and taking down of
soil storage mounds, and soil replacement operations using excavators, earth scrapers or bulldozers.
There are also four Guidance Sheets on remedial works involving the removal of stones and damaging
materials, and decompaction during the replacement operations.

This document should be cited as MAFF (2000), Good Practice Guide for Handling Soils (version
04/00).  FRCA, Cambridge.

Any views expressed in the guidance are those of the consultant and do not necessarily represent
the view of the Ministry of Agriculture, Fisheries and Food.

*(DETR, A Better Quality of Life, May 1999, paragraphs 6.66 and 8.50)

**MPG7 (November 1996, paragraph 3).
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SHEET 1 SOIL STRIPPING WITH EXCAVATORS & DUMP TRUCKS

The purpose of this Guidance Sheet is to provide a model method for best practice

where excavators and dump trucks are to be used to strip soil.  This Guidance Sheet

comprises 6 pages of text, 3 figures and a user response form.

The model method may need to be modified according to site conditions or

requirements of the Planning Authority.  Where this is the case, deviation from the

model should be recorded with reasons.  The guidance does not specify the type, size

or model of equipment, but this should have been agreed as part of the planning

conditions or as a reserved matter.  The machines should be of a kind which will

cause the minimum compaction whilst being operationally efficient (eg wide tracked),

and must be well maintained at all times.

Persons involved in the handling of soils, overburden etc., and in the construction or

removal of mounds or tips, must comply with the Health and Safety at Work Etc. Act

1974 and its relevant statutory provisions, and in particular those aspects which relate

to the construction and removal of tips, mounds and similar structures.  This

requirement takes preference over any suggested practice in the Sheets.

The user of these guidelines is solely responsible for all liabilities that might arise.

No liabilities are accepted for any losses of any kind arising from the use of this

guidance.

This soil handling method uses back-acting excavators in combination with dump

trucks (articulated or rigid bodied).  An excavator is used to strip soil and load it into

dump trucks for transportation to replacement areas or to storage.

The soil handling method can affect the agricultural quality of the restoration through

severe soil deformation (compression and smearing).  This is primarily caused

through trafficking, the effects of which increases with increasing soil wetness.
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The advantage of this model method, if correctly carried out, is that it should avoid

severe deformation of the soil as trafficking is minimised.  Consequently, there should

be no need for decompaction treatment during the operation.

The key operational points to ensure avoidance of severe soil deformation are as

follows:

(i) To minimise compaction:

- the dump trucks must only operate on the ‘basal’/non-soil layer, and

their wheels must not on any circumstances run on to the soil layer(s).

- the excavator should only operate on the topsoil layer.

- the adoption of a bed/strip system avoids the need for the trucks to

travel on the soil layers.

- the machines are to only work when ground conditions enable their

maximum operating efficiency.

 - if compaction is caused then measures are required to treat it (see

Sheets 18 & 19).

 (ii) To minimise soil wetness and re-wetting:

- the soil layers should have a moisture content below their lower plastic

limit*.  Moisture content should be assessed by oven drying* of

samples taken from representative locations and mid/lower points of

each soil horizon.  [*Or as required in the planning conditions.]

- the bed/strip system provides a basis to regulate the exposure of lower

soil layers to periods of rain and a means of maintaining soil moisture

contents.  The soil profile within the active strip should be stripped to

the basal layer before rainfall occurs and before stripping is suspended.
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- measures are required to protect the face of the soil layer from ponding

of water and maintain the basal layer in a condition capable of

supporting dump trucks.

- the area to be stripped is to be protected from in-flow of water,

ponding etc.  Wet sites should be drained in advance.

- the maintenance of a transpiring crop is important, and an appropriate

cropping regime should be established for the year of soil stripping.

Before stripping, excess vegetation should be removed; in the case of

grassland it should be cut or grazed short and arable crops should have

been harvested.

The Stripping Operation:

1.1 The area to be stripped is to be protected from in-flow of water, ponding etc.

Wet sites should be drained in advance.

1.2        Soil stripping operations should not start until the required soil moisture levels

are reached (as determined by the agreed method), and should be suspended as

soon as the water content returns to these levels.  Prior to work commencing a

Meteorological Office forecast should be obtained which gives reasonable

confidence of soil stripping proceeding without interruptions from rainfall

events.  If significant rainfall occurs during operations, the stripping must be

suspended, and where the soil profile has been disturbed it should be removed

to base level.  Stripping must not restart unless the weather forecast is

expected to be dry for at least a full day.
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1.3 All machines must be in a safe and efficient working condition at all times.

The machines are to only work when ground conditions enable their maximum

operating efficiency.  The operation is to be suspended before traction

becomes a problem or the integrity of the basal layer and haul routes fail.

1.4  The operation should follow a detailed stripping plan showing soil units to be

stripped, haul routes and the phasing of vehicle movements.  The soil units

should be defined on the site with information to distinguish types and layers,

and ranges of thickness.  Detailed daily records should be kept of operations

undertaken, and site and soil conditions.

1.5 Within each soil unit the soil layers above the base/formation layer are to be

stripped in sequential strips with the topsoil layer stripped first, followed by

the subsoil layers; each layer stripped to its natural thickness without

incorporating material from the lower layers.  The next strip is not started until

the current strip is completely stripped to the basal layer.  This is often referred

to as the 'bed or strip system'.  The system involves the progressive stripping

of the soil in strips (Figure 1.1).  Where there is a gradient to the site, the main

axis of the soil strips should be along the main axis of the slope.

1.6 The haul routes and soil storage areas must be defined, and should be stripped

first in a similar manner.

1.7 The excavator is only to work on the topsoil layer; the dump trucks are only to

travel on the basal/formation layer.

1.8 Stripping is to be undertaken by the excavator standing on the surface of the

topsoil and digging the topsoil to its maximum depth, and it loading into dump

trucks. Generally a bucket with teeth is preferable to one without.  The dump

trucks draw alongside the exposed soil profile, standing and travelling only on

the basal layer (Figure 1.2).
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1.9 The initial strip width and axis should be demarcated.  Strip width is

determined by the length of the excavator boom less the stand-off to operate;

typically about 3-4m.  Effective boom length can also reduce with profile

depths greater than 1m; at 1.5m effective reach of standard boom may result in

2m wide strips.

1.10 Topsoil should be recovered to the full width of the strip without

contamination with subsoil (not more than 20% of the lower horizon should be

exposed at the layer junction within the strip).  The thickness and

identification of the horizon junction must be verified before and during

stripping.  The full thickness of the topsoil horizon should be stripped

progressively along the strip before subsoil horizons are started (Figure 1.2).

1.11 The upper subsoil in the current strip is to be stripped and monitored in the

same manner.  The final 25cm of the subsoil layer should be left as a step to

protect the adjacent topsoil layer from local collapses.  The process is to be

repeated for the lower subsoil and any other lower layer to be recovered as a

soil material (Figure 1.3).

1.12  On completion of the strip, the procedures are repeated sequentially for each

subsequent strip until the area is completely stripped.

1.13 Where the soils are to be directly replaced without storage in mounds, the

initial strip of the upper horizons will have to be stored temporarily to release

the lowest layer and enable the sequential movement of materials.  The stored

initial soil material would normally be placed on the lower layer removed

from the final strip at the end of the programme or on partially completed

profiles if rain interrupted the operation.
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1.14 Where the stripping operation is likely to be interrupted by rain or there is

likely to be over-night rain remove any exposed subsoil down to the basal

layer before suspending operations.   Make provisions to protect base of

current or next strip from ponding/runoff by sumps and grips, and also clean

and level the basal layer.  At the start of each day ensure there is no ponding in

the current strip or operating areas, and the basal layer is to level with no ruts.
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SHEET 1

Version: 04/00

FEEDBACK

It would be most helpful in assessing access to this Guidance, the use made
of it and its further development if the following could be completed and
returned to the FRCA:

Organisation
Contact Name
Telephone/e-mail Date

Is the Guidance to be used generally or for specific site/works?
General Specific site

If specific site – please identify
Name County Country

How was the Guidance obtained?
Internet FRCA Other

If other – please identify source
Source of
Guidance

When was the Guidance obtained?
Month Year

Please provide any helpful comment/experience which may benefit the
Guidance (use additional sheets if necessary)

Please copy and return to:  M Stephen, Farming and Rural Conservation
Agency, Rural Development Team, Government Buildings, Block C, Brooklands Avenue,
Cambridge CB2 2BL, UK
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MAFF FOREWORD

Standards of restoration of minerals and waste sites have steadily improved in recent years, with
operators increasingly aware of their environmental responsibilities. The industry is putting forward
more imaginative restoration concepts to a variety of afteruses, and is more aware than ever that it will
be judged on the standard of that restoration, and the sustainability of the development.

Sustainable mineral development means balancing economic, environmental and social needs, whilst
using resources wisely. The UK Strategy for Sustainable Development recognises the importance of
safeguarding agricultural land to meet the needs of future generations, and minimising the loss of soils
to new development*.

Improved restoration standards have sometimes enabled planning permission to be given for best and
most versatile agricultural land to be worked for minerals, on the basis that it can be restored in a way
that safeguards its long-term agricultural potential**. Inherent in these high standards of restoration is
the requirement to handle soils in such a way that damage to their structure is minimised. It is the aim
of this Guide to provide comprehensive advice on soil handling “Good Practice” to operators, soil
moving contractors, consultants and planning authorities.

The Guide is in the form of 15 Sheets giving advice on soil stripping, the forming and taking down of
soil storage mounds, and soil replacement operations using excavators, earth scrapers or bulldozers.
There are also four Guidance Sheets on remedial works involving the removal of stones and damaging
materials, and decompaction during the replacement operations.

This document should be cited as MAFF (2000), Good Practice Guide for Handling Soils (version
04/00).  FRCA, Cambridge.

Any views expressed in the guidance are those of the consultants and do not necessarily represent
the view of the Ministry of Agriculture, Fisheries and Food.

*(DETR, A Better Quality of Life, May 1999, paragraphs 6.66 and 8.50)

**MPG7 (November 1996, paragraph 3).
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SHEET 2 BUILDING SOIL STORAGE MOUNDS WITH EXCAVATORS &

DUMP TRUCKS

The purpose of this Guidance Sheet is to provide a model method for best practice

where excavators and dump trucks are to be used to build soil storage mounds.  This

Guidance Sheet comprises 5 pages of text, 2 figures and a user response form.

The model may need to be modified according to site conditions or requirements of

the Planning Authority.  Where this is the case, deviation from the model should be

recorded with reasons.  The guidance does not specify the type, size or model of

equipment, but this should have been agreed as part of the planning conditions or as a

reserved matter.  The machines should be of a kind which will cause the minimum

compaction whilst being operationally efficient (eg wide tracked), and must be well

maintained at all times.

Persons involved in the handling of soils, overburden etc., and in the construction or

removal of mounds or tips, must comply with the Health and Safety at Work Etc. Act

1974 and its relevant statutory provisions, and in particular those aspects which relate

to the construction and removal of tips, mounds and similar structures.  This

requirement takes preference over any suggested practice in the Sheets.

The user of these guidelines is solely responsible for all liabilities that might arise.

No liabilities are accepted for any losses of any kind arising from the use of this

guidance.

This soil handling method uses back-acting excavators to build the storage mound in

combination with dump trucks (articulated or rigid bodied) to transport the soil.

The soil handling method can affect the agricultural quality of the restoration through

severe soil deformation (compression and smearing).  This is primarily caused

through trafficking, the effects of which increases with increasing soil wetness.
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The advantage of this model method, if correctly carried out, is that it should

minimise severe deformation of the soil as trafficking is minimised.  However,

compaction due to trafficking will be unavoidable in mounds where the height of the

mound exceeds the effective reach of the excavator boom and the trucks have to travel

on mounded soil.  Such compaction will need treatment during the excavation

operation (see Sheets 3 and 18).

The key operational points to minimise the degree and extent of severe soil

compaction (and for the effective treatment of compaction) are as follows:

(i) To minimise compaction:

- strip in advance the soil to basal layer along haul routes and the

operational footprint of the storage mound.

- dump trucks are only to stand and travel on the basal layer (unless

raising the next level in multi-tier mounds).

- the machines are to only work when ground or soil surface conditions

enable their maximum operating efficiency.

- single-tier mounds are preferred to multi-tier mounds as it avoids the

need for trafficking on the soil being stored.

- raise the soil using only the excavator and maximise the mound height

before trucks allowed to access upper surface.

- in the raising of multi-tier mounds, trafficking is to be confined to the

upper surface of the lower tier.  [This layer will require decompaction

on excavation of the mound. Sheets 3 & 18]

(ii) To minimise the wetting of soils:

- site soil mounds in dry locations and protect from run-off from

adjacent areas.  Drain if a wet location.
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- raise the soil mound to maximum height progressively along the axis

of the mound, and shape the mound as it is being built to shed water

and whenever stripping is suspended.

- measures are required to protect the face of the soil layer from ponding

of water and maintain the basal layer in a condition capable of

supporting dump trucks.

The Storage Operation

2.1 The mounds should be sited on dry ground, not in hollows and should not

disrupt local surface drainage.  Where necessary mounds should be protected

from run-off/ponding by a cut-off ditch which is linked to appropriate water

discharge facilities.  Where the storage mound is in a hollow due to the

removal of surface soils, measures should be undertaken to ensure that water is

not able to pond within the storage area.

2.2 All machines must be in a safe and efficient working condition at all times.

The machines are to only work when ground conditions enable their maximum

operating efficiency.  The operation is to be suspended before traction

becomes a problem or the integrity of the basal layer and haul routes fails;

haul routes must be maintained.

2.3 The operation should follow a detailed soil stripping/storage plan showing soil

units to be stripped and stored, haul routes and the phasing of vehicle

movements.  The soil units should be defined within the site with information

to distinguish types and layers, with information about ranges of thickness.

Detailed daily records should be kept of operations undertaken, and site and

soil conditions.
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2.4 Remove topsoil and subsoil to basal layer from the haul routes, footprint of the

storage mound and any other operating area in advance; adopting the practices

outlined in Sheet 1.   These soils should be stored in their respective mounds.

2.5 The dump trucks must only travel within the haul route and operational areas.

The trucks should enter the storage area, reverse and back-tip the soil load

starting at the furthest point of the mound from the point of access.  The back-

acting excavator pulls up the soil into a mound of the required dimensions.

The excavator operates by standing on the mound (Figure 2.1). The excavator

bucket can be used to shape and firm the sides as the mound is progressively

formed to promote the shedding of rain; particularly at the end of each day, but

also on the onset of rain during the day.  This should include any exposed

incomplete surfaces.

2.6 The process is repeated with the tipping of soil against the forming mound,

and without wheels traversing onto previously tipped material.  The operation

continues progressively along the main axis of the mound.

2.7 Without the trucks rising onto the soil mound, the maximum possible height is

related to the boom reach of the excavator (typically 3-4m).

2.8 To raise the mound higher, the trucks will have to travel on the upper surface

of the mounded soils.  In this case the mound should be raised to its maximum

height (Figure 2.2).  A ramp will have to be provided for the trucks to rise onto

the surface of the first tier, which should be capable of trafficking without

difficulty.  The next tier would be formed repeating the process described

above.  If further tiers are required, the process would be repeated.

2.9 Any exposed edges/surfaces should be shaped using the excavator bucket on

the onset of rain during the day.  All surfaces should be shaped to shed water
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at the end of the day.  The final outer surface should be progressively shaped

using the excavator bucket to promote the shedding of rain.

2.10 Work should stop in wet conditions with measures undertaken to prevent

ponding at the base of the mound and on the basal layer.  At the start of each

day ensure there is no ponding on the basal layers and operating areas.

Operational Variations

2.11 If front loading machines are to be used to excavate multi-tier mounds (Sheet

3), then the compacted inter-tier layer must be sequentially decompacted at the

building stage by the method described in Sheet 18.
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SHEET 2

Version: 04/00

FEEDBACK

It would be most helpful in assessing access to this Guidance, the use made
of it and its further development if the following could be completed and
returned to the FRCA:

Organisation
Contact Name
Telephone/e-mail Date

Is the Guidance to be used generally or for specific site/works?
General Specific site

If specific site – please identify
Name County Country

How was the Guidance obtained?
Internet FRCA Other

If other – please identify source
Source of
Guidance

When was the Guidance obtained?
Month Year

Please provide any helpful comment/experience which may benefit the
Guidance (use additional sheets if necessary)

Please copy and return to:  M Stephen, Farming and Rural Conservation
Agency, Rural Development Team, Government Buildings, Block C,
Brooklands Avenue, Cambridge CB2 2BL, UK
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MAFF FOREWORD

Standards of restoration of minerals and waste sites have steadily improved in recent years, with
operators increasingly aware of their environmental responsibilities. The industry is putting forward
more imaginative restoration concepts to a variety of afteruses, and is more aware than ever that it will
be judged on the standard of that restoration, and the sustainability of the development.

Sustainable mineral development means balancing economic, environmental and social needs, whilst
using resources wisely. The UK Strategy for Sustainable Development recognises the importance of
safeguarding agricultural land to meet the needs of future generations, and minimising the loss of soils
to new development*.

Improved restoration standards have sometimes enabled planning permission to be given for best and
most versatile agricultural land to be worked for minerals, on the basis that it can be restored in a way
that safeguards its long-term agricultural potential**. Inherent in these high standards of restoration is
the requirement to handle soils in such a way that damage to their structure is minimised. It is the aim
of this Guide to provide comprehensive advice on soil handling “Good Practice” to operators, soil
moving contractors, consultants and planning authorities.

The Guide is in the form of 15 Sheets giving advice on soil stripping, the forming and taking down of
soil storage mounds, and soil replacement operations using excavators, earth scrapers or bulldozers.
There are also four Guidance Sheets on remedial works involving the removal of stones and damaging
materials, and decompaction during the replacement operations.

This document should be cited as MAFF (2000), Good Practice Guide for Handling Soils (version
04/00).  FRCA, Cambridge.

Any views expressed in the guidance are those of the consultant and do not necessarily represent
the view of the Ministry of Agriculture, Fisheries and Food.

*(DETR, A Better Quality of Life, May 1999, paragraphs 6.66 and 8.50)

**MPG7 (November 1996, paragraph 3).
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SHEET 3 EXCAVATION OF SOIL STORAGE MOUNDS WITH

EXCAVATORS & DUMP TRUCKS

The purpose of this Guidance Sheet is to provide a model method for best practice

where excavators and dump trucks are used to excavate soil storage mounds.  This

Guidance Sheet comprises 4 pages of text, 3 figures and a user response form.

The model may need to be modified according to site conditions or requirements of

the Planning Authority.  Where this is the case, deviation from the model should be

recorded with reasons.  The guidance does not specify the type, size or model of

equipment, but this should have been agreed as part of the planning conditions or as a

reserved matter.  The machines should be of a kind which will cause the minimum

compaction whilst being operationally efficient (eg wide tracked), and must be well

maintained at all times.

Persons involved in the handling of soils, overburden etc., and in the construction or

removal of mounds or tips, must comply with the Health and Safety at Work Etc. Act

1974 and its relevant statutory provisions, and in particular those aspects which relate

to the construction and removal of tips, mounds and similar structures.  This

requirement takes preference over any suggested practice in the Sheets.

The user of these guidelines is solely responsible for all liabilities that might arise.

No liabilities are accepted for any losses of any kind arising from the use of this

guidance.

This soil handling method uses back-acting excavators to load the soil in to dump

trucks (articulated or rigid bodied) for transport to the replacement areas.

The soil handling method can affect the agricultural quality of the restoration through

severe soil deformation (compression and smearing).  This is primarily caused

through trafficking, the effects of which increases with increasing soil wetness.
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The advantage of this model method, if correctly carried out, is that it should avoid

severe deformation of the soil as trafficking is minimised.  However, where the soil

has been stored in multi-tier mounds there will be a need for decompaction treatment

during the excavation operation (see below and Sheet 18).

The key operational points to ensure avoidance of severe soil deformation are as

follows:

(i) To minimise compaction:

- the dump trucks must only operate on the ‘basal’/non-soil layer, and

their wheels must not on any circumstances run on to the soil in store.

- the excavator should only operate on the soil mound.

- the machines are to only work when ground conditions enable their

maximum operating efficiency.

- when excavating the multi-tier mounds, excavate tier by tier starting

with the uppermost, trafficking is to be confined to the upper surface of

the next tier.

- if compaction has been caused then measures are required to treat it

before it is loaded into the trucks (see below and Sheet 18).

(ii) To minimise soil wetness and rewetting:

- the mound should be shaped to shed water before rainfall occurs and

whenever replacement is suspended.

- measures are required to protect the face of the soil layer from ponding

of water and maintain the basal layer in a condition capable of

supporting dump trucks.
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The Excavation Operation

3.1 The dump trucks are to travel only on haul routes and in operational area, and

both must be maintained.  In the case of single tier mounds they must only

operate on the basal layer.  Detailed daily records should be kept of operations

undertaken, and site and soil conditions.

3.2 The trucks should enter the storage area and draw alongside the active

excavation face.  If back-acting excavators are used, they will need to stand on

top of the mound to load trucks (Figure 3.1).  The mound is to be dug to the

base before moving progressively back along its axis.

3.3 With multi-tier mounds, the soil should be excavated tier by tier starting with

the uppermost tier. This will necessitate the running of the trucks on the stored

soil.  Excavation should be in the same height of tiers as originally built so that

the same surfaces are used for trafficking to minimise further compaction

(Figure 3.2).   Having removed an upper tier the trafficked layer must be

decompacted.  This can be achieved by progressively digging the surface as

described on Sheet 18 in advance of loading the next layer.  It is essential that

the digging is effective and this needs to be systematically tested before soil is

loaded.  The process is repeated for each soil tier.

3.4 Any exposed edges/surfaces should be shaped on the onset of rain during the

day.  All surfaces should be shaped to shed water at the end of each day.

3.5 Work should stop in wet conditions with measures undertaken to prevent

ponding at the base of the mound and on the basal layer.  At the start of each

day ensure there is no ponding on the basal layer and operating areas.
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Operational Variations

3.6 Front loading machines may be used to excavate single tier soil mounds

provided that they only operate on the basal layer with the dump trucks

(Figure 3.3).

3.7 Front loading machines are only to be used for multi-tier mounds if the

compacted inter-tier layer has been decompacted at the building stage.
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SHEET 3

Version: 04/00

FEEDBACK

It would be most helpful in assessing access to this Guidance, the use made
of it and its further development if the following could be completed and
returned to the FRCA:

Organisation
Contact Name
Telephone/e-mail Date

Is the Guidance to be used generally or for specific site/works?
General Specific site

If specific site – please identify
Name County Country

How was the Guidance obtained?
Internet FRCA Other

If other – please identify source
Source of
Guidance

When was the Guidance obtained?
Month Year

Please provide any helpful comment/experience which may benefit the
Guidance (use additional sheets if necessary)

Please copy and return to:  M Stephen, Farming and Rural Conservation
Agency, Rural Development Team, Government Buildings, Block C, Brooklands Avenue,
Cambridge CB2 2BL, UK
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MAFF FOREWORD

Standards of restoration of minerals and waste sites have steadily improved in recent years, with
operators increasingly aware of their environmental responsibilities. The industry is putting forward
more imaginative restoration concepts to a variety of afteruses, and is more aware than ever that it will
be judged on the standard of that restoration, and the sustainability of the development.

Sustainable mineral development means balancing economic, environmental and social needs, whilst
using resources wisely. The UK Strategy for Sustainable Development recognises the importance of
safeguarding agricultural land to meet the needs of future generations, and minimising the loss of soils
to new development*.

Improved restoration standards have sometimes enabled planning permission to be given for best and
most versatile agricultural land to be worked for minerals, on the basis that it can be restored in a way
that safeguards its long-term agricultural potential**. Inherent in these high standards of restoration is
the requirement to handle soils in such a way that damage to their structure is minimised. It is the aim
of this Guide to provide comprehensive advice on soil handling “Good Practice” to operators, soil
moving contractors, consultants and planning authorities.

The Guide is in the form of 15 Sheets giving advice on soil stripping, the forming and taking down of
soil storage mounds, and soil replacement operations using excavators, earth scrapers or bulldozers.
There are also four Guidance Sheets on remedial works involving the removal of stones and damaging
materials, and decompaction during the replacement operations.

This document should be cited as MAFF (2000), Good Practice Guide for Handling Soils (version
04/00).  FRCA, Cambridge.

Any views expressed in the guidance are those of the consultant and do not necessarily represent

the view of the Ministry of Agriculture, Fisheries and Food.

*(DETR, A Better Quality of Life, May 1999, paragraphs 6.66 and 8.50)

**MPG7 (November 1996, paragraph 3).
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SHEET 4 SOIL REPLACEMENT WITH EXCAVATOR & DUMP TRUCK

The purpose of this Guidance Sheet is to provide a model method for best practice

where soils are to be replaced by excavators and dump trucks.  This Guidance Sheet

comprises 7 pages of text, 4 figures and a user response form.

The model may need to be modified according to site conditions or requirements of

the Planning Authority.  Where this is the case, deviation from the model should be

recorded with reasons.  The guidance does not specify the type, size or model of

equipment, but this should have been agreed as part of the planning conditions or as a

reserved matter.  The machines should be of a kind which will cause the minimum

compaction whilst being operationally efficient (eg wide tracked), and must be well

maintained at all times.

Persons involved in the handling of soils, overburden etc., and in the construction or

removal of mounds or tips, must comply with the Health and Safety at Work Etc. Act

1974 and its relevant statutory provisions, and in particular those aspects which relate

to the construction and removal of tips, mounds and similar structures.  This

requirement takes preference over any suggested practice in the Sheets.

The user of these guidelines is solely responsible for all liabilities that might arise.

No liabilities are accepted for any losses of any kind arising from the use of this

guidance.

This soil handling method uses back-acting excavators in combination with dump

trucks (articulated or rigid bodied).  An excavator is used to spread the soil tipped

from  dump trucks used for transportation to replacement areas.

The soil handling method can affect the agricultural quality of the restoration through

severe soil deformation (compression and smearing).  This is primarily caused

through trafficking, the effects of which increases with increasing soil wetness.
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The advantage of this model method, if correctly carried out, is that it should avoid

severe deformation of the soil as trafficking is minimised.  Consequently, there should

normally be no need for decompaction treatment during the replacement operation,

unless the soils are in a compacted state following stripping or storage.  Where

compaction occurs at replacement this will need treatment during the replacement

process.  Also where required, it will be necessary to integrate the removal of stones

or damaging materials with the replacement process.  Both decompaction and removal

of materials are covered in separate Guidance Sheets (16-19).

The early installation of under drainage is strongly recommended.  Where required

this should either be undertaken sequentially during the replacement of the soils or in

the early aftercare period.  Until drains are installed it is recommended that the

restored land is sown and managed as grassland.

The key operational points to ensure avoidance of severe soil deformation are as

follows:

(i) To minimise compaction:

- the dump trucks must only operate on the ‘basal’/non-soil layer, and

their wheels  must not on any circumstances run on to the soil layer(s).

- the excavator must only operate on the basal layer.

- the adoption of a bed/strip system avoids the need for the trucks and

excavator to travel on the soil layers.

- the machines are to only work when ground conditions enable their

maximum operating efficiency.

- if compaction has been caused, then measures are required to treat it

(see Sheets 18 & 19).
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(ii) To minimise soil wetness and rewetting:

- the bed/strip system provides a basis to regulate the exposure of lower

soil layers to periods of rain and a means of maintaining soil moisture

contents.  The soil profile within the active strip should be completed

to the topsoil layer before rainfall occurs and before replacement is

suspended.

- measures are required to protect the face of the soil layer from ponding

of water and maintain the basal layer in a condition capable of

supporting dump trucks.

The Replacement Operation

4.1 The area to be restored is to be protected from in-flow of water, ponding etc.

Wet sites must be drained in advance. Before the operation starts the basal

layer should be to level and clean.

4.2 Prior to commencing operations a Meteorological Office forecast should be

obtained which gives reasonable confidence of soil replacement proceeding

without interruptions from rainfall events.  If significant rainfall occurs during

operations, the replacement must be suspended, and where the soil profile has

been started it should be replaced to topsoil level.  Replacement must not

restart unless the weather  forecast is expected to be dry for at least a full day.

4.3 All machines must be in a safe and efficient working condition at all times.

The machines are to only work when ground conditions enable their maximum

operating efficiency.  The operation should only be carried out when the basal

layer supports the machinery without ruts or is capable of repair/maintenance.

The operation is to be suspended before traction becomes a problem or the

integrity of the basal layer and haul routes fails.
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4.4 The operation should follow a detailed replacement plan showing soil units to

be replaced, haul routes and the phasing of vehicle movements.  The soil units

should be defined on the site with information to distinguish types and layers,

and thickness.  Detailed daily records should be kept of operations undertaken

(including the removal of stones and other damaging materials, and the results

of any assessment of the need for additional decompaction and effectiveness

of decompaction work undertaken), and site and soil conditions.

4.5 The excavator and dump trucks are only to stand, work and travel on the

basal/formation layer.

4.6 The soil layers above the base/formation layer are to be replaced in sequential

strips with the subsoil layer(s) replaced first, followed by the topsoil layer;

each layer being replaced to the specified thickness.  The next strip is not to be

started until the profile in the current strip is completed.  This is often referred

to as the 'bed or strip system'.  The system involves the progressive sequential

laying of the materials in strips across the area to be restored (Figure 4.1).

4.7 The initial strip width and axis is to be demarcated.  Strip width is determined

by excavator boom length less the stand-off to operate; typically about 5-8m.

Effective boom length can also reduce with profile heights greater than 1m; at

1.5m the effective reach of the standard boom may result in only 2m wide

strips.  A wide bucket with a blade and not teeth should be used to spread the

soil.

4.8 Reverse dump truck up to edge of the current strip and tip the lowest layer

(subsoil) soil, without the wheels riding onto the strip (Figure 4.1).  The dump

truck should not drive away until all the soil is deposited within the strip

without spillage over the basal layer; this may require assistance from the

excavator to 'dig away' some of the tipped soil (Figure 4.2).  The excavator is

to spread the tipped soil to full thickness by digging, and the pushing and
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pulling action of bucket.  Each load of soil should be spread following tipping,

before another is tipped.  Should the spread soil comprise of large blocks

(>300mm), normally these should be broken down by using the excavator

bucket to ‘slice’ the blocks into smaller pieces (see Sheet 18) before the next

load is spread.  The process is repeated from left to right until the strip is

completely covered with the required depth of the soil layer (Figure 4.3).

Alternatively, decompaction by ripping should be undertaken once the strip is

complete (see Sheet 19).  Decompaction work must be completed before the

next soil layer is placed.

4.9 Level boards and soil pits should be used to verify soil thickness in each strip

and overall levels.  Allowances (ie. a bulking factor) should be made for any

settlement that may take place of the replaced loose soil.

4.10 Where stones are to be removed as part of the replacement process, normally

the method described in Sheet 16 should be used once the strip is complete.

An alternative method and one suited to removing potentially damaging

materials (eg wire ropes) is described in Sheet 17.  These operations must be

completed before the next soil layer is placed.

4.11 On completion of the lowest (subsoil) layer, repeat the process spreading the

next layer (subsoil/topsoil) (Figure 4.4).  Tip the soil by reversing to the outer

edge of strip/soil previously laid, but without the truck wheels riding onto the

already placed layer.  The soil is to be spread by the excavator to full thickness

by digging, and the pushing and pulling action of bucket described above, and

undertaking any necessary decompaction work and removal of stones if using

Sheets 16 to 19.  Repeat the process progressively (left to right) along the strip

and undertake any removal of damaging materials or decompaction.  Level

boards should be used to verify soil thickness in strip and overall levels.

4.12 Where the profile is made up of further soil layers (subsoil/topsoil) the process

outlined above should be repeated on completion of the strip.
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4.13 On completion of topsoil layer the processes outlined above should be

repeated for the next strips until the area to be restored is completed.  Before

the operation starts the basal layer should be to level and clean.

4.14 At the end of each day the current strip must be completed if rain is forecast.

If during a day it is evident that a full strip cannot be completed, then only

start part of a strip; this too must be completed.

4.15 At the end of each day, or during the day if interrupted by rain, make

provisions to protect base of restored strip from ponding/runoff by sumps and

grips, and also clean and level the basal layer.  At the start of each day ensure

there is no ponding in the current strip or operating areas, and the basal layer is

to level with no ruts.

Operational Variations

4.16 When the replaced soil profiles reach about 0.6-1m in height it may not be

possible to discharge the load from some dump trucks directly onto the

previously placed layers because of the height of the dump truck body.  The

preferred solution is to tip the soil against the partially completed profile as

heaps without the dump trucks rising onto or reversing into the placed

material.  The soil material is then lifted by the excavator onto the profile.  It is

considered preferable to accept some limited soil losses rather than to

contaminate the topsoil with overburden.  The loss of topsoil is minimised if

the basal/ formation layer is kept to level and clean.

4.16 If the basal/formation layer is to be decompacted, before any soil material is

placed, each strip is to be firstly decompacted before the subsoil layer is

replaced using either methods described in Sheets 18 or 19.  The basal layer

must only be decompacted in the strip required for soil replacement, and must
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only be prepared on the day of soil placement.  During this process it may be

necessary to use Sheets 16 or 17 for the removal of stones or damaging

materials from the decompacted basal layer.
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SHEET 4

Version: 04/00

FEEDBACK
It would be most helpful in assessing access to this Guidance, the use made
of it and its further development if the following could be completed and
returned to the FRCA:

Organisation
Contact Name
Telephone/e-mail Date

Is the Guidance to be used generally or for specific site/works?
General Specific site

If specific site – please identify
Name County Country

How was the Guidance obtained?
Internet FRCA Other

If other – please identify source
Source of
Guidance

When was the Guidance obtained?
Month Year

Please provide any helpful comment/experience which may benefit the
Guidance (use additional sheets if necessary)

Please copy and return to:  M Stephen, Farming and Rural Conservation
Agency, Rural Development Team, Government Buildings, Block C, Brooklands Avenue,
Cambridge CB2 2BL, UK
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