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1 Soil Resilience 
1.1 Introduction 

1.1.1 This Appendix A (of ES Appendix 5.3 OSMP) on soil resilience has been 

produced for FVS Dean Moor Limited (the ‘Applicant’) to support the DCO 

application for the Dean Moor Solar Farm (‘the Proposed Development’) 

on approximately 276.50ha of land located between the villages of 

Gilgarran and Branthwaite in West Cumbria (the ‘Site’), which is situated 

within the administrative area of Cumberland Council (‘the Council’). 

1.2 Soil receptor sensitivity / resilience 

1.2.1 When considering soil as a growing medium for food and biomass 

production (i.e., the land at the Site is currently in agricultural production), 

and a habitat that supports microbial, plant, and animal life, its sensitivity 

to change is mainly dependent on its resilience to structural damage 

during cultivation and soil handling (i.e., soil stripping, storing in stockpiles, 

and re-spreading).  

1.2.2 As detailed in numerous guidelines for soil handling, including the ‘Code of 

Practice for Sustainable Management of Soil on Construction Sites’ 

(2009)1, the key to understanding soil resilience to structural damage 

during soil handling is the interaction between soil texture and soil 

moisture, as well as the effect of this interaction on soil structure. 

1.3 Soil texture 

1.3.1 Soil texture describes how the mineral element of soil comprises a mixture 

of mineral particles of different sizes and a different texture class can be 

ascribed according to the proportion of (according to the British Standards 

Institution): 

 Clay (<0.002mm); 
 Silt (0.002mm to 0.06mm); 

 
1 Department for Environment, Food and Rural Affairs (September 2009) ‘Code of Practice for the Sustainable Use of Soils on 
Construction Sites’. Available at: https://www.gov.uk/government/publications/code-of-practice-for-the-sustainable-use-of-soils-
on-construction-sites Accessed December 2024 

https://www.gov.uk/government/publications/code-of-practice-for-the-sustainable-use-of-soils-on-construction-sites
https://www.gov.uk/government/publications/code-of-practice-for-the-sustainable-use-of-soils-on-construction-sites
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 Sand; 
- fine sand (0.06mm to 0.2mm); 
- medium sand (0.2mm to 0.6mm); and 
- coarse sand (0.6mm to 2.0mm).  

1.3.2 The amount of moisture in the soil is known to affect key soil properties2, 

including: 

 Soil strength (i.e., cohesion, internal friction) - This is an important 
feature of soils regarding their response to soil handling, and 
importantly to their resistance to fracture, compression, smearing, 
moulding, and compaction. 

 Soil consistency - This is commonly used to describe the ‘feel’ of the 
soil and includes properties such as friability, plasticity, stickiness, and 
resistance to compression and shear. Changes in consistency are 
described in terms of various limits (for which there is a British 
Standard Institute (BSI) methodology for the Plastic Limit): 
- The Plastic Limit (or Lower Plastic Limit), i.e., the moisture content 

at which the soil changes from friable to plastic and is taken to be 
the minimum moisture content at which the soil can be puddled. 
This can be measured in a laboratory under BS1377:1990 ‘Methods 
of test for soils for civil engineering purposes’ by rolling threads of 
soil that shear longitudinally and transversely at approximately 3mm 
diameter. An appropriate method for assessing the plastic limit of 
soil in the field is given in Appendix B to the Outline Soil 
Management Plan (OSMP); and 

- The Liquid Limit (or Upper Plastic Limit), i.e., the water content at 
which soil cohesion is so reduced that the soil mass will flow when 
a force is applied. 

1.4 Soil structure 

1.4.1 The most important structural features of soils are the size, shape, and 

stability of the peds (soil aggregates), which influence how the soil is 

penetrated by water, air, and roots. Generally, soil with a good structure is 

well drained and aerated and most suitable for soil flora and fauna. 

1.4.2 When soil is handled when it is too wet (i.e., the moisture content is at or 

exceeds the lower plastic limit), then soil strength is reduced, and it 

becomes prone to structural damage, i.e., it has less resistance to 

compression and shear. The wet (or plastic) soil can lose its structure and 

 
2 Landon, J. R (Editor) (1991). Chapter 6 ‘Soil Physics’ in ‘Booker Tropical Soil Manual’. Longman Scientific & Technical 
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1.3 A practical method for determining soil wetness limitation 

1.3.1 During the soil handling season (see Table 1.1 above), prior to the 

start or recommencement of soil handling, soils should be tested to 

confirm they are in suitably dry condition (Table 1.2). The ‘testing’ 

during operations can be done by suitably trained site staff and 

reviewed periodically by the professional soil surveyors. 

1.3.2 The method is simply the ability to roll intact threads (3mm diameter) of 

soil, indicating the soils are in a plastic and wet condition (MAFF, 1982; 

Natural England, 2021). Representative samples are to be taken 

through the soil profile and across the area to be stripped. It is the best 

available indicator of soils being too wet to be handled, meaning 

operations should be delayed until a thread cannot be formed. For 

coarse textured soils which do not roll into threads, a professional’s 

view as to soil wetness and the risk of compaction may have to be 

taken. 

1.3.3 Soil tests are to be undertaken in the field. Samples shall be taken from 

at least five locations in the soil handling area and at each soil horizon 

to the full depth of the profile to be recovered/replaced. The tests shall 

include visual examination of the soil and physical assessment of the 

soil consistency. 

Table 1.2: Field tests for suitably dry soils 

Examination 

1. If the soil is wet, films of water are visible on the surface of soil particles or 
aggregates (e.g. clods or peds) and/or when a clod or ped is squeezed in 
the hand it readily deforms into a cohesive ‘ball’ means no soil handling to 
take place. 

2. If the samples is moist (i.e. there is a slight dampness when squeezed in 
the hand) but it does not significantly change colour (darken) on further 
wetting, and clods break up/crumble readily when squeezed in the hand 
rather than forming into a ball means soil handling can take place. 

3. If the sample is dry, it looks dry and changes colour (darkens) if water is 
added, and it is brittle means soil handling can take place. 
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Consistency 

First test – attempt to mould soil sample into a ball by hand: 
1. Impossible because soil is too dry and hard or too loose and dry means soil 

handling can take place. 
2. Impossible because the soil is too loose and wet means no soil handling to 

take place. 
3. Possible - Go to second text. 
Second test – attempt to roll ball into a 3mm diameter thread by hand: 
1. Impossible because soil crumbles or collapses means soil handling can take 

place. 
2. Possible means no soil handling can take place. 

N.B.: It is possible to roll most coarse loamy and sandy soils into a thread even when 
they are wet. For these soils, the Examination Test alone is to be used. 

1.4 A rainfall protocol to suspend and restart soil handling 
operations 

1.4.1 Local weather forecasts of possible rainfall events during operations 

and the occurrence of surface lying water have been used to advise on 

a day-to-day basis if operations should stop (Natural England, 2021). 

Single events such as >5mm/day in spring and autumn months, and 

>10mm/day in the summer have been suggested as more precise 

triggers for determining soil handling operations (Reeve, 1994). 

However, in practice the following generic guidelines are often used: 

 In light drizzle soil handling may continue for up to four hours 
unless the soils are already at/near to their moisture limit. 

 In light rain soil handling must cease after 15 minutes. 
 In heavy rain and intense showers, handling shall cease 

immediately. 

1.4.2 In all of the above it is assumed that soils were in a dry condition. 

These are only general rules, and it is at the local level decisions to 

proceed or stop should be based on the actual wetness state of the 

soils being handled. After the above rain event has ceased, the soil 

tests in Table 1.2 above should be applied to determine whether 

handling may re- start, provided that the ground is free from ponding 

and ground conditions are safe to do so. There can be extreme 

instances where soil horizons have become very dry and are difficult to 

handle resulting in dust and windblown losses. In these conditions the 
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operation should be suspended. The artificial wetting of extremely dry 

soils is not usually a practice recommended but has been successful in 

some cases. 
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ANALYTICAL REPORT

Report Number Client
Date Received
Date Reported
Project
Reference
Order Number

45774-24
01-AUG-2024
23-AUG-2024
C1115                    
DEAN MOOR SOLAR

N717 ROB ASKEW
RW ASKEW
THE OLD STABLES
UPEXE
EXETER
DEVON EX5 5ND

DEAN MOOR SOLAR FARM
WEST CUMBRIA

Laboratory Reference SOIL706277 SOIL706278 SOIL706279 SOIL706280 SOIL706281 SOIL706282 SOIL706283 SOIL706284 SOIL706285 SOIL706286

Sample Reference SMP1 SMP2 SMP3 SMP4 SMP5 SMP6 SMP7 SMP8 SMP9 SMP10

Determinand Unit SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

pH water [1:2.5] 5.6 5.6 5.8 6.0 5.7 6.1 6.0 5.7 6.1 5.9
Available Phosphorus (Index) mg/l 25.2 (2) 18.0 (2) 26.8 (3) 11.2 (1) 22.0 (2) 13.4 (1) 11.4 (1) 23.2 (2) 7.4 (0) 9.2 (0)
Available Potassium (Index) mg/l 62.8 (1) 56.4 (0) 66.8 (1) 64.5 (1) 87.8 (1) 71.3 (1) 52.0 (0) 66.4 (1) 93.9 (1) 49.2 (0)
Available Magnesium (Index) mg/l 60.0 (2) 77.7 (2) 78.2 (2) 76.1 (2) 92.3 (2) 80.3 (2) 80.2 (2) 74.3 (2) 71.9 (2) 92.2 (2)
Sand 2.00-0.063mm % w/w 42 41 38 26 44 25 26 43 37 37
Silt 0.063-0.002mm % w/w 31 31 31 35 28 34 36 29 33 34
Clay <0.002mm % w/w 27 28 31 39 28 41 38 28 30 29
Organic Carbon by DUMAS % 7.6 6.0 6.9 8.4 6.9 9.6 8.5 7.0 4.2 3.5
Organic Matter [calculation] % 13.1 10.2 11.9 14.4 11.8 16.6 14.7 12.1 7.2 6.0
Textural Class ** O-HCL O-HCL O-HCL O-C O-HCL O-C O-C O-HCL HCL HCL
Notes
Analysis Notes The sample submitted was of adequate size to complete all analysis requested.

The results as reported relate only to the item(s) submitted for testing.
The results are presented on a dry matter basis unless otherwise stipulated.

Document Control This test report shall not be reproduced, except in full, without the written approval of the laboratory.

** Please see the attached document for the definition of textural classes.

Reported by Teresa Clyne
Natural Resource Management, a trading division of Cawood Scientific Ltd.
Coopers Bridge, Braziers Lane, Bracknell, Berkshire, RG42 6NS
Tel: 01344 886338
Fax: 01344 890972
email: enquiries@nrm.uk.com
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ANALYTICAL REPORT

Report Number Client
Date Received
Date Reported
Project
Reference
Order Number

45775-24
01-AUG-2024
23-AUG-2024
C1115                    
DEAN MOOR SOLAR

N717 ROB ASKEW
RW ASKEW
THE OLD STABLES
UPEXE
EXETER
DEVON EX5 5ND

DEAN MOOR SOLAR FARM
WEST CUMBRIA

Laboratory Reference SOIL706287 SOIL706288 SOIL706289 SOIL706290 SOIL706291

Sample Reference SMP11 SMP12 SMP13 SMP14 SMP15

Determinand Unit SOIL SOIL SOIL SOIL SOIL

pH water [1:2.5] 5.6 5.7 5.6 6.4 5.7
Available Phosphorus (Index) mg/l 7.4 (0) 7.6 (0) 6.4 (0) 4.0 (0) 4.2 (0)
Available Potassium (Index) mg/l 74.9 (1) 93.1 (1) 48.4 (0) 40.7 (0) 76.2 (1)
Available Magnesium (Index) mg/l 108 (3) 97.4 (2) 83.5 (2) 74.9 (2) 102 (3)
Sand 2.00-0.063mm % w/w 36 41 42 59 34
Silt 0.063-0.002mm % w/w 36 32 33 21 32
Clay <0.002mm % w/w 28 27 25 20 34
Organic Carbon by DUMAS % 4.7 2.8 3.1 8.2 3.0
Organic Matter [calculation] % 8.2 4.9 5.3 14.1 5.1
Textural Class ** HCL HCL MCL O-SCL HCL
Notes
Analysis Notes The sample submitted was of adequate size to complete all analysis requested.

The results as reported relate only to the item(s) submitted for testing.
The results are presented on a dry matter basis unless otherwise stipulated.

Document Control This test report shall not be reproduced, except in full, without the written approval of the laboratory.

** Please see the attached document for the definition of textural classes.

Reported by Teresa Clyne
Natural Resource Management, a trading division of Cawood Scientific Ltd.
Coopers Bridge, Braziers Lane, Bracknell, Berkshire, RG42 6NS
Tel: 01344 886338
Fax: 01344 890972
email: enquiries@nrm.uk.com



 

ADAS (UK) Textural Class Abbreviations 

 
The texture classes are denoted by the following abbreviations: 

Class          Code 

   Sand   S 

   Loamy sand  LS 

   Sandy loam  SL 

   Sandy Silt loam SZL 

   Silt loam  ZL 

   Sandy clay loam SCL 

   Clay loam  CL 

Silt clay loam  ZCL 

Clay   C  

Silty clay  ZC 

Sandy clay  SC 

 

For the sand, loamy sand, sandy loam and sandy silt loam classes the predominant size 
of sand fraction may be indicated by the use of prefixes, thus: 

vf  Very Fine (more than 2/3’s of sand less than 0.106 mm) 
f  Fine (more than 2/3’s of sand less than 0.212 mm) 
c  Coarse (more than 1/3 of sand greater than 0.6 mm) 
m  Medium (less than 2/3’s fine sand and less than 1/3 coarse sand). 

 
The subdivisions of clay loam and silty clay loam classes according to clay content are 
indicated as follows: 

M  medium (less than 27% clay) 
H  heavy (27-35% clay) 

 
Organic soils i.e. those with an organic matter greater than 10% will be preceded with a 
letter O. 
 
Peaty soils i.e. those with an organic matter greater than 20% will be preceded with a 
letter P. 
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