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INTRODUCTION 

This report presents the findings of a detailed Agricultural Land Classification (ALC) survey 
of approximately 24 hectares of land at Ardley Quarry Oxfordshire The survey was carried 
out during February 1999 

The survey was undertaken by the Farming and Rural Conservation Agency (FRCA)' on 
behalf of the Ministry of Agriculture Fisheries and Food (MAFF) The work was carried out 
in order to determine the land quality and site physical characteristics of land affected by 
proposals for extension to an existing limestone quarry as part of the Statutory Review of 
Mineral Planning Permission This survey supersedes any previous ALC information for this 
land 

The work was conducted by members of the Resource Planning Team in the Eastem Region 
of FRCA The land has been graded in accordance with the published MAFF ALC 
guidelines and criteria (MAFF 1988) A description of the ALC grades and subgrades is 
given in Appendix I 

At the time of survey the agricultural land was in cereals The areas mapped as Other land 
comprise areas currently being worked as part of the existing quarry 

SUMMARY 

The findings of the survey are shown on the enclosed ALC map The map has been drawn at 
a scale of 1 10 000 It is accurate at this scale but any enlargement would be misleading 

The area and proportions of the ALC grades and subgrades on the surveyed land are 
summarised in Table 1 

Table I Area of grades and other land 

Grade/Other land 

3a 
3b 
Other land 

Total surveyed area 
Total site area 

Area (hectares) 

6 4 
73 

10 0 

13 7 
23 7 

% surveyed area 

46 7 
53 3 
N/A 

100 

% site area 

27 0 
30 8 
42 2 

57 8 
100 

The fieidwork was conducted at an average density of 1 boring per hectare of agricultural 
land In total 17 borings and 3 soil pits were described 

' FKCA IS an executive agency of MAFF and the Welsh Office 



8 The agricultural land on the site has been classified as Subgrade 3a (good quality) and 
Subgrade 3b (moderate quality) with soil droughtiness the principal limitation 

9 Agricultural land quality on this site is characterised by well drained soils having stony 
subsoils and a progressively diminishing soil resource where limestone deposits are closer to 
the surface The deeper Subgrade 3a soils comprise non calcareous medium silty clay loam 
topsoils which are very slightly stony overlying slightly stony clay upper subsoils These 
pass to stony and then very stony heavy silty clay loam lower subsoils overlying the 
limestone The shallower Subgrade 3b soils are typically non calcareous medium silty clay 
loam topsoiis which are slightly stony overlying very stony heavy silty clay loam subsoils 
over the limestone bedrock Moisture balance calculations indicate that soils on this site 
suffer from a slight to moderate soil droughtiness limitation which in tum may affect the 
consistency and level of yields particularly in drier years 

FACTORS INFLUENCING ALC GRADE 

Climate 

10 Climate affects the grading of land through the assessment of an overall climatic limitation 
and also through interactions with soil characteristics 

11 The key climatic variables used for grading this site are given in Table 2 and were obtained 
from the published Skm grid datasets using the standard interpolation procedures (Met 
Office 1989) 

Table 2 Climatic and altitude data 

Factor 

Grid reference 
Altitude 
Accumulated Temperature 
Average Annual Rainfall 
Field Capacity Days 
Moisture Deficit Wheat 
Moisture Deficit Potatoes 

Overall climatic grade 

Units 

N/A 
m AOD 
day C (Jan June) 
mm 
days 
mm 
mm 

N/A 

Values 

SP 543 255 
105 

1384 
691 
150 
100 
90 

Grade 1 

SP 539 253 
110 

1378 
692 
150 
100 
89 

Grade 1 

12 The climatic criteria are considered first when classifying land as climate can be ovemding in 
the sense that severe limitations will restrict land to low grades irrespective of favourable site 
or soil conditions 

13 The main parameters used in the assessment of an overall climatic limitation are average 
annual rainfall (AAR) as a measure of overall wetness and accumulated temperature (ATO 
January to June) as a measure of the relative warmth of a locality 



14 The combination of rainfall and temperature at this site mean that there is no overall climatic 
limitation Other local climatic factors such as exposure and frost risk are not believed to be 
significant at the site The site is climatically Grade 1 

Site 

15 The site is generally very gently undulating lying in the altitude range 100-110 m AOD 
Along the eastem boundary the land falls gently towards the Gagle Brook Nowhere on the 
site do gradient microreiief or flooding affect land quality 

Geology and soils 

16 The most detailed published geological information (Geological Survey of Gt Britain 1863) 
shows the whole site as Great Oolitic Limestone 

17 The most detailed published soils information for this area (SSEW 1983) shows the entire 
site to be mapped as soils of the Aberford association These soils are described as shallow 
locally brashy well drained caleareous fine loamy over limestone Some deeper soils 
(calcareous) in colluvium Soils fitting this general description were observed across the 
site 

AGRICULTURAL LAND CLASSIFICATION 

18 The details of the classification of the site are shown on the attached ALC map and the area 
statistics of each grade are given in Table 1 page 1 

19 The location of the auger borings and pits is shown on the attached sample location map and 
the details of the soils data are presented in Appendix II 

Subgrade 3a 

20 Land of good is associated with slightly lower lying ground on the higher flatter part of the 
site Pit 2 (see Appendix II) is representative of these soils which are permeable and well 
drained (wetness Class I) and comprise a non calcareous medium silty clay loam topsoii 
overlying a permeable clay upper subsoil Stone contents in both these upper horizons was 
assessed as 1 % total hard roek (limestone) by volume These pass to two porous heavy clay 
loam lower subsoils (from 39 and 65 cm) with increasing stone contents which were 
assessed respectively at 34 % and 53 % total hard rock (limestone) by volume From 82 cm 
solid limestone (>70 % limestone by volume) was encountered which was assessed as being 
non rootable Moisture balance calculations taken to this depth which combine the 
interaction of these soil properties with the prevailing climate indicate a soil droughtiness 
limitation which restricts land quality to Subgrade 3a In the event of rooting extending 
down to 120 cm moisture balance calculations would still classify this land as Subgrade 3a 
Droughtiness limitations will adversely affect the level and consistency of crop yields There 
are a few auger borings however where the soil resource is deeper indicating potentially 
better quality land but this area was too small to map separately 



Subgrade 3b 

21 Land of moderate quality has been mapped on the slightly higher land m the west and centre 
of the site and on the lower land adjoining the Gagle Brook Again soil droughtiness is the 
main limitation Pit 1 (see Appendix II) is typical of most of these soils with a non 
calcareous medium silty clay loam topsoii which may contain up to 15 % total hard rock 
(limestone) by volume (2-14 % > 2cm) Below the topsoii this passed to a very stony (62 % 
total hard rock by volume) heavy silty clay loam upper subsoil with a similarly textured and 
stony lower subsoil with solid limestone (>70 % limestone by volume) from 75 cm In 
addition to Pit 1 evidence from the existing quarry face along the whole northem boundary 
and a recently excavated pit (see Pit 3) on the south west boundary indicated a complicated 
pattem of very stony subsoils over limestone or altemating bands of limestone and very stony 
subsoil material overlying stony subsoils over limestone (Pit 3) Pit 3 also indicated that 
some soils within the 3b mapping unit have a thin slightly stony upper subsoil horizon before 
the very stony lower subsoil is reached The amount of available water in these soils is 
therefore somewhat limited even though evidence from the quarry face and Pit 3 indicates 
that rooting may be possible to depth All profiles are permeable and well drained (wetness 
class I) Moisture balanee calculations indicate Subgrade 3b is appropriate for these soils 
which will consequently be more drought prone than those graded 3a 

SOIL RESOURCES 

22 This section describes the soil resources identified on the site It should be emphasised that 
this IS not intended as a prescription for soil stripping but merely as an illustration of the soil 
resources available for restoration on the site Due to the natural variability of soils the 
depths of topsoii and subsoil given should be treated with caution Soils were sampled to a 
maximum depth of 120 cm where possible during survey work In some cases soil 
resources may extend below this depth Textures described relate predominantly to hand 
texturing incorporating the results of laboratory analysis (particle size distribution) where 
taken 

Soil Units considerations for restoration 

23 Two soil units have been identified across the site the extent and distribution of which are 
illustrated on the accompanying soil resources map 

Sod Unit 1 

24 This unit covers an area of 6 4 hectares and comprises a very slightly stony medium silty clay 
loam topsoii over a very slightly stony permeable clay upper subsoil and a very stony and 
variable heavy clay loam or clay lower subsoil Observations based on 2P indicate that 
below this lies impenetrable flaggy limestone 



Table 3 Representative soil profile for Soil Unit I 

Horizon 

Topsoii 

Upper Subsoil 

Lower Subsoil 1 

Lower Subsoil 2 

Average Depth 
(cm) 

0-29 

29-47 

47-65 

65/85-120 

Description 

calcareous medium silty clay loam 

yellowish brown (10YR4/4) 

up to 5% total stone (flints and hard limestone) 

sub angular blocky structure (coarse in size and moderately 
developed) 

friable 
non calcareous clay 

dark yellow brown (10YR4/6) 

up to 10% total stone (hard limestone) 

sub angular blocky structure (coarse in size and moderatel 
developed) 

fnable 

calcareous heavy clay loam or clay 

light yellowish brown (2 5Y 6/4) 

up lo 60% total stone (hard limestone) 

sub angular blocky structure (coarse in size and moderatel 
developed) 

friable 

flaggy limestone (> 70% by volume) possibly altemating with les 
stony layers 

limited root penetration 

Soil Unit 2 

25 This unit covers an area of 7 3 hectares and comprises a slightly stony medium silty clay 
loam topsoii over a slightly stony permeable clay or heavy silty clay loam upper subsoil 
Observations based on pits IP and 3P indicate a very stony heavy silty clay loam lower 
subsoil over solid limestone or banded limestone 



Tabic 4 Representative soil profile for Soil Unit II 

Horizon 

Topsoii 

Upper Subsoil 

Lower Subsoil 

Average Depth 
(cm) 

0-29 

29-37^ 

37* 

Descnption 

non calcareous medium silty clay loam 

yellowish brown (10YR4/4) 

up to 15% total stone (flints and hard limestone) 

sub angular blocky structure (coarse in size and moderately 

developed) 

friable 
non calcareous clay or heavy silty clay loam 

dark yellowish brown (10YR4/6) 

up to 15% total stone (hard limestone) 

sub angular blocky structure (coarse in size and moderately 

developed) 

friable 

limestone (60-70% by volume) possibly altemanng with less stony layers 

some root penetration indicated from soil pits 

Colin Pritchard 
Resource Planning Team 

Eastem Region 
FRCA Reading 
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APPENDIX I 

DESCRIPTIONS OF THE GRADES AND SIJBGRADES 

Grade 1 Excellent Quality Agricultural Land 

Land with no or very minor limitations to agricultural use A very wide range of agricultural and 
horticultural crops can be grown and commonly includes top fmit soft fmit salad crops and winter 
harvested vegetables Yields are high and less variable than on land of lower quality 

Grade 2 Very Good Quality Agricultural Land 

Land with minor limitations which affect crop yield cultivations or harvesting A wide range of 
agricultural or horticultural crops ean usually be grown but on some land of this grade there may be 
reduced flexibility due to difficulties with the production of the more demanding crops such as 
winter harvested vegetables and arable root crops The level of yield is generally high but may be 
lower or more variable than Grade 1 land 

Grade 3 Good to Moderate Quality Land 

Land with moderate limitations which affect the choice of crops the timing and type of cultivation 
harvesting or the level of yield When more demanding crops are grown yields are generally lower 
or more variable than on land in Grades 1 and 2 

Subgrade 3a Good Quality Agricultural Land 

Land capable of consistently producing moderate to high yields of a narrow range of arable crops 
especially cereals or moderate yields of a wide range of crops including cereals grass oilseed rape 
potatoes sugar beet and the less demanding horticultural crops 

Subgrade 3b Moderate Quality Agricultural Land 

Land capable of producing moderate yields of a narrow range of crops principally cereals and grass 
or lower yields of a wider range of crops or high yields of grass which can be grazed or harvested 
over most of the year 

Grade 4 Poor Quality Agricultural Land 

Land with severe limitations which significantly restrict the range of crops and/or the level of yields 
It IS mainly suited to grass with occasional arable crops (e g cereals and forage crops) the yields of 
which are variable In moist climates yields of grass may be moderate to high but there may be 
difficulties in utilisation The grade also includes very droughty arable land 

Grade 5 Very Poor Quality Agricultural Land 

Land with severe limitations which restrict use to permanent pasture or rough grazing except for 
occasional pioneer forage crops 



APPENDIX II 

SOIL DATA 

Contents 

Sample location map 

Soil abbreviations explanatory note 

Soil pit and soil boring descriptions (boring and horizon levels) 
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IPLE ASPECT WETNESS -WHEAT POTS 

GRID REF USE GRONT aEY SPL CLASS GRADE AP MB AP MB 

M REL EROSN FROST CHEM ALC 

DRT FLOOD EXP DIST LIMIT COftlENTS 

4 SP54072545 CER 

9 SP54102540 CER 

10 SP54202S40 CER 

11 SP54302540 CER 

13 SP53802525 CER 

14 SP53902525 CER 

15 SP54002530 CER 

16 SP54102530 CER 

17 SP54202530 CER 

18 SP54302530 CER NE 

19 

20 

21 

22 

23 

24 

25 

P 

SP54402530 CER 

SP54002520 CER 

SP54102520 CER 

SP54202520 CER 

SPS4302520 CER 

SP54402520 CER 

SP54332513 CER 

SP54302530 CER 

NE 

S 

E 

NE 

SE 

NE 

2 

1 

1 

3 

3 

1 

P SP54102530 CER 

SP53722523 OTH 

98 2 109 19 3A 

116 16 120 30 2 

60 -40 60 30 38 

49 51 49 -41 4 

57 -43 57 33 3B 

70 30 70 20 3B 

63 37 63 27 3B 

87 13 87 3 3A 

93 7 96 6 3A 

54 -46 54 36 38 

64 36 64 26 38 

64 36 64 26 38 

85 15 85 5 3A 

51 -49 51 39 3B 

62 38 62 28 38 

59 -41 59 31 3B 

98 2 106 16 3A 

64 36 68 22 38 

96 -4 98 8 3A 

75 25 61 29 38 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

DR 

3A 

2 

38 

3B 

3B 

3A 

3A 

3A 

3A 

38 

38 

3A 

3A 

38 

33 

38 

3A 

3B 

3A 

38 

163 PR0BGR2 

185 

135 SEEIP 

130 SEEIP 

135 SEE3P 

142 SEE2P 

135 SEE2P 

150 SEE2P 

155 SEE2P 

132 SEEIP 

138 SEEIP 

138 SEE2P 

149 SEE2P 

133 SEEIP 

140 SEEIP 

138 SEEIP 

180 PR0BGR2 

PIT T075CM 

PIT T082CM 

CUTTING 
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• A M P I 

0 0 HR 
0 0 HR 

0 0 HR 
0 0 HR 
0 0 
0 0 HR 

4 0 HR 

6 3 HR 

0 0 HR 
0 0 HR 

2 0 HR 
0 0 HR 

3 
2 

3 
2 
0 
10 

10 

15 

3 
10 

5 
10 

M 

M 
M 
M 

M 

M 

-MOHLES PEO STONES STRUCT/ SUBS 

I E DEPTH TEXTURE COLOUR COL ABUN CONT COL GLEY 2 6 LITH TOT CONSIST STR POR IMP SPL CALC 

4 0-35 MZCL 10YR44 
35-63 C 10YR46 

9 0-35 MZa 10YR44 
35-45 C 10VR46 
45-75 C 10YR44 10YR5658 C D S 
75-85 C 10VR4446 

10 0 35 MZCt 10YR44 

n 0 30 MZa 10YR44 

13 0 22 MZCL 10YR44 
22 35 C 10YR46 

14 0 24 MZa 10YR44 
24-42 C 10YR46 

15 0 35 MZCL 10YR44 0 0 HR 

16 0 35 MZCL 10YR44 
35-43 C 10YR46 
43-50 C 10YL4656 

17 0 36 MZCL 10YR4344 
36 55 HCL 10YR4446 

18 0 28 MZCL 10YR44 
28 32 C 10YR46 

19 0 28 MZCL 10YR44 
28 38 HZCL 10YR4656 

20 0 25 MZa 10YR44 
25-38 C 10YR56 

21 0 25 MZa 10YR44 
25-49 C 10YR46 

22 0 26 MZa 10YR44 
26 33 C 10YR46 

23 0 28 MZCL 10YR44 
28-40 HCL 10YR46 

24 0 28 MZCL 1DYR44 
28-38 C 10YR46 

0 0 HR 
0 0 HR 
0 0 HR 

0 0 HR 
0 0 HR 

3 0 HR 
0 0 HR 

2 0 HR 
0 0 HR 

2 0 HR 

3 
2 
10 

3 
3 

10 
10 

8 
15 

5 
0 0 SLST 10 

0 0 HR 
0 0 

14 3 HR 
0 0 HR 

9 2 HR 
0 0 HR 

11 2 HR 
0 0 HR 

3 
0 

20 
2 

20 
15 

15 
15 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 
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VAMI PLE DEPTH TEXTURE COLOUR 

-MOTTLES- PED STONES STRUCT/ SUBS 

COL ABUN CONT COL a E Y 2 6 LITH TOT CONSIST STR POR IMP SPL CALC 

25 0 23 M Z a 

23-80 C 

IP 

2P 

3P 

0-21 Mza 

21-48 HZCL 

48-75 HZCL 

0-23 MZCL 

23-39 C 

39-65 HCL 

65-82 HCL 

0 15 MZCL 

15-35 HCL 

35-68 HR 

68 106 HCL 

10YR44 

10YR56 

10YR4344 

10YR4446 

25Y 5464 

10YR43 

10YR44 

25Y64 

25Y64 

10YR414 

10YR4446 

25Y 64 

8 
0 

8 
0 
0 

1 
0 
0 
0 

0 
0 
0 
0 

0 HR 

0 HR 

4 KR 

0 HR 

0 HR 

0 HR 

0 HR 

0 HR 

0 HR 

0 HR 

0 HR 

0 
0 HR 

15 
10 

13 
65 
65 

1 
1 
40 
60 

7 
7 
0 
60 

M 

MOCSAB FR 

FR M 

FR M 

MDCSAB FR 

MDCSAB FR M 

MDCAB FR M 

M 

MDCSAB FR 

MDCSAB FR M 

P 
M 

Y 
Y 
Y 

Y 

Y 
Y 

N 
N 
Y 
Y 

Y 
Y 
Y 
Y 


	3301_002_99_REPORTS
	Image (13).pdf



