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EXECUTIVE SUMMARY

This report assesses the Agricultural Land Classification (ALC) grading of 1235.64-
hectares, of agricultural land in West Lindsey District.

The limiting factor is found to be predominantly soil wetness, a combination of
the soils found on sites and the climatic regime.

The land is graded as follows:

Grade 2: 26.6 Ha 2.2%
Grade 3a: 78.8 Ha 6.4%
Grade 3b: 1130.2Ha  91.4%
Total: 1235.6 Ha

The surveyed site totals 1235.6Ha of agricultural land of which 105.4ha (8.6%) is
best and most versatile and 1130.2Ha (91.4%) is not best and most versatile
agricultural land.
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INTRODUCTION

Amet Property Ltd have been instructed by Island Green Power Limited to
produce an ALC report on a 1235.6-hectare site for a proposed solar project.
The solar project is split across 3 sites known as Cottam 1, Cottam 2 and Cottam
3, all in West Lindsey District.

The report’s author is James Fulton BSc (Hons) MRICS FAAV who has worked as
a chartered surveyor, agricultural valuer, and agricultural consultant since
2004, has a degree in agriculture which included a number of modules on soils
and over 10 years' experience in producing agricultural land classification
reports.

The report is based on 38 days of sampling conducted in September, October
and November 2021. The survey consisted of taking approximately one sample
per hectare using a Dutch/Eidelman 50mm soil augur to a depth of 1.2m
(where possible). A plan of augur points can be found at appendix 1 with a
separate map for each site and 3 maps for Cottam 1 due to its size. In addition
to the sampling with a soil augur trial pits were dug as required to determine
soil structure and confirm colour where it was difficult to accurately gauge with
the augur alone. Some of these trial pits were to the full 1.2m depth while others
were shallower to investigate a specific change found whilst sampling with the
augur. Accurate soil structures were recorded where frial pits were dug to
examine soils. Where an augur was used subsoil structures are described as
good, moderate or poor based on figure 2,10 and 11 in the MAFF guidance.

During the sampling conditions were generally good with the subsoil state
described as moist allowing samples to be removed and examined easily.

Based on the published information some of the locations are possibly
calcareous and so hydrochloric acid was used to test for a reaction that would
indicate calcareous soils. None of the areas were identified in field as naturally
calcareous but additional samples were collected in May 2022 and lab testing
has been ordered to confirm that these soils are not calcareous, and the report
will be updated in due course.

The three sites are described as follows:

COTTAM 1

923.9 hectares of largely arable land centred around Coates and lying to the
east of Wilingham by Stow, Normanby by Stow, Stow and Sturton by Stow,
generally flat and occasionally gently sloping with elevation ranging from ém
to 28m above ordinance datum (AOD). At the time of the survey the land was
either stubble orrecently cultivated/drilled orin some areas permanent pasture
or temporary grass.
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COTTAM 2

131.2 hectares of arable land to the east of Corringham, flat with elevation
ranging from 15m to 20m AOD. Af the time of the survey the land had been
cultivated.

CottamM 3

2.7

2.8

2.9

180.5 hectares of arable land to the east of Blyton, flat with elevation ranging
from 19m to 24m AOD. At the time of the survey the land had been cultivated.
The area was formerly the site of RAF Blyton. When active it was made up of 3
runways, taxiways, a perimeter road and dispersal areas, the majority of which
have now been removed but it is clear on the ground from the broken
concrete and bricks on the surface and areas of subsoil that do not appear to
have been formed naturally where the land has been restored.

Further information has been obtained from the MAGIC website, the Soil Survey
of England and Wales, the British Geological Survey, the Meteorological Office
and 1:250,000 series agricultural land classification maps.

The collected information has been judged against the Ministry of Agriculture
Fisheries and Food Agricultural Land Classification of England and Wales
revised guidelines and criteria for grading the quality of agricultural land.

The principal factors influencing agricultural production are climate, site and
soil and the interaction between them MAFF (1988) & Natural England (2012)'.

1 MAFF (1988) - Agricultural Land Classification of England and Wales. Revised guidelines and criteria for
grading the quality of agricultural land. MAFF Publications

Natural England (2012) - Technical Information Note 049 - Agricultural Land Classification: protecting the
best and most versatile agricultural land, Second Edition
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3. PUBLISHED INFORMATION

3.1 The British Geological Survey 1:50,000 scale map shows there to be a range of
basal geology and various overlying deposits.

COTTAM 1
The bedrock geology of the land to the west is shown to be Scunthorpe
Mudstone Formation — Mudstone and Limestone. To the east the bedrock
geology is identified as Charmouth Mudstone Formation - Mudstone. The
superficial deposits are either not recorded or are variously Alluvium — Clay, Silt,
Sand, and Gravel; River terrace deposits (undifferentiated) — sand and gravel;
or Till, Mid Pleistocene — Diamicton.

COTTAM 2
The bedrock geology is shown to be Scunthorpe Mudstone Formation -
Mudstone and Limestone. The superficial deposits are identified as Till, Mid
Pleistocene — Diamicton.

CottaM 3
The bedrock geology is shown to be Scunthorpe Mudstone Formation -
Mudstone and Limestone. The superficial deposits are identified as Till, Mid
Pleistocene — Diamicton.

3.2  The national soils map shows a variety soil types across the site.

COTTAM 1
An area either side of the water courses through the site is identified as Fladbury
2 Association — Stoneless clayey soils variably affected by groundwater some
with sandy subsoils. To the north the site is identified as Salop Association —
Slowly permeable seasonally waterlogged reddish fine loamy over clayey, fine
loomy and clayey soils. To the west the site is identified as Wickham 2
Association — Slowly permeable seasonally waterlogged fine loamy over
clayey, fine silty over clayey and clayey soils. To the South the site is identified
as Beccles 1 Association — Slowly permeable, seasonally waterlogged fine
loamy over clayey soils.

COTTAM 2

The maijority of site is described as Beccles 1 Association — Slowly permeable,
seasonally waterlogged fine loamy over clayey soils. A small area to the
northeast is described as Fladbury 2 Association — Stoneless clayey soils variably
affected by groundwater some with sandy subsoils with a very small area to
the east described as Ragdale Association — Slowly permeable, seasonally
waterlogged clayey and fine loamy over clayey sails.
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Co1TAM 3

3.3

The majority of the site is described as Salop Association — Slowly permeable
seasonally waterlogged reddish fine loamy over clayey, fine loamy and clayey
soils. The land to the south is described as Beccles 1 Association — Slowly
permeable, seasonally waterlogged fine loamy over clayey soils. A small area
to the west is described as Cranymoor — Well drained sandy soils mostly under
woodland and very acid with bleached subsurface horizons.

The 1:250,000 series Agricultural Land Classification maps show the land to be
Grade 3
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4. CLIMATE

4.1 Climate has a major, and in places overriding, influence on land quality
affecting both the range of potential agricultural uses and the cost and level
of production.

4.2  There is published agro-climatic data for England and Wales provided by the
Meteorological Office, such data for the subject site is listed in the table below.

4.3 The climatic data for each of the sites was determined separately as the
distance between locations and difference in altitude could provide different
results. Due to the size of Cottam 1 and its geographical spread this site has
been splitinto 1a, Tb and 1¢c - these areas are shown on the plans at appendix
3.

Agro-Climatic Data — Full details can be found at appendix 2

CottaM 1a
Grid Reference 489293 383499
Altitude (ALT) 16.97
Average Annual Rainfall (AAR) 623.69
Accumulated Temperature - Jan to June (ATO) 1407.24
Duration of Field Capacity (FCD) 128.28
Moisture Deficit Wheat 110.87
Moisture Deficit Potatoes 102.08
Comtam 1b
Grid Reference 491203 381629
Altitude (ALT) 9.55
Average Annual Rainfall (AAR) 616.68
Accumulated Temperature - Jan to June (ATO) 1416.28
Duration of Field Capacity (FCD) 128.21
Moisture Deficit Wheat 112.12
Moisture Deficit Potatoes 103.17
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ComaM 1c
Grid Reference 492102 385082
Altitude (ALT) 17.10
Average Annual Rainfall (AAR) 629.44
Accumulated Temperature - Jan to June (ATO) 1405.78
Duration of Field Capacity (FCD) 132.93
Moisture Deficit Wheat 109.96
Moisture Deficit Potatoes 99.26

COTTAM 2
Grid Reference 488445 392175
Altitude (ALT) 17.30
Average Annual Rainfall (AAR) 620.54
Accumulated Temperature - Jan to June (ATO) 1402.99
Duration of Field Capacity (FCD) 130.56
Moisture Deficit Wheat 110.17
Moisture Deficit Potatoes 100.19

CottamM 3
Grid Reference 487018 395878
Altitude (ALT) 23.18
Average Annual Rainfall (AAR) 623.04
Accumulated Temperature - Jan to June (ATO) 1395.20
Duration of Field Capacity (FCD) 130.43
Moisture Deficit Wheat 108.92
Moisture Deficit Potatoes 99.30

4.4  The main parameters used in assessing the climatic limitation are average
annual rainfall (AAR), as a measure of overall wetness; and accumulated
temperature (ATO), as a measure of the relative warmth of a locality.

4.5 The AAR and ATO provide no climatic limitation to grade.

4.6 Large areas of Cottam 1 around the watercourses running through the site are
shown as being in flood zone 2 and flood zone 3 — areas with a high risk of
flooding. Anecdotal evidence provided by the farm manager suggests that
flooding of some areas is relatively frequent and long enough term that it
impacts on agricultural practices and has resulted in these areas being planted
in a grass ley. While this will limit the land graded it is not considered that it will
be the most limiting factor. Cottam 2 and Cottam 3 are shown to be in Flood
Zone 3 — area with aless than 1 in 1000 chance of annual flooding.
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STONINESS

The maijority of Cottam 1 was either stoneless or the amount of stone was so
low that it was not recorded. Parts of Cottam 1c had around 5% stone in the
topsoil. The majority of Cottam 2 was stoneless with small areas to the west with
around 5% stone in the topsoil. Cottam 3 didn’t contain any significant amount
of naturally occurring stone but there are areas with chunks of broken concrete
and brick seemingly where runways and other infrastructure has been
removed. Stoniness is not considered to be the most limiting factor at any
sample point.

GRADIENT

The steepest areas of the site are only a gentle slope with gradient never
representing the most limiting factor to land grade.

Sois

The soils found on site largely follow the expectations set by the national soils
map with occasional anomalies. Full information on the sample points along
with lab results of topsoil textures and a number of descriptions and
photographs from trial pits can be found at appendix 3.

COTTAM 1

The soils were largely consistent generally having a slowly permeable layer
indicated by weak medium angular blocky, course angular blocky or prismatic
structures and mottles evidencing wetness from between 35cm and 60 cm and
gleying indicated by grey or pale colours and ochreous mottles from similar
depths. The topsoil varied in texture from sandy clay loam to clay. There were
small areas with a lighter textured and/or better structured subsoil where either
no slowly permeable layer was found or where it was significantly deeper.

The topsoil was often deeper than would be expected extending to 35cm or
40cm which was clearly below the usual cultivation depth but as the colour
and texture remained unchanged this was not recorded as a first subsail.

COTTAM 2

The soils were largely consistent generally having a slowly permeable layer
indicated by a course angular blocky or massive structure and mottles
evidencing wetness from between 35cm and 60 cm and gleying indicated by
grey or pale colours and ochreous mottles from similar depths. The topsoil
varied in texture from sandy clay loam to clay with the sandy clay loam being
concentrated along the watercourse to the northwest and the maijority of the
site being a clay topsail.

The topsoil was often deeper than would be expected extending to 35cm or
40cm which was clearly below the usual cultivation depth but as the colour
and texture remained unchanged this was not recorded as a first subsail.
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Cotrram 3

The site was previously an airfield, and it is clear from both stony areas on the
surface (not natural stone but brick and concrete pieces) and from the
structures identified in the subsoils that much of the land has been disturbed.
While the restoration work has been carried out relatively well there are course
platy structures in the subsoils that appear to have been formed by
mechanical operations rather than occurring naturally. 1t is likely that in places
these slowly permeably layers are virtually impermeable and so it is possible
that the wetness assessment underestimates the wetness limitation in places.
Topsoil across the maijority of the site ranges from sandy clay loam to clay with
a slowly permeable layer indicated by either a course angular blocky, course
platy or course prismatic structure stating at around 30cm and continuing to at
least Tm and gleying evidenced by grey or pale colours and ochreous mottles
starting at the same depth. A very small area to the west was completely
different with a loamy sand topsoil over a sand subsail.

The topsoil was often deeper than would be expected extending to 35cm or
40cm which was clearly below the usual cultivation depth but as the colour
and texture remained unchanged this was not recorded as a first subsail.

When the area was first inspected none of the sample points reacted to the
HCL in field test for calcium carbonate. During the visit in May 2022 all sample
points reacted to the HCI but this was thought to be due to the spreading of
what appeared to be bone meal fertilizer as can be seen in the photograph
below.
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INTERACTIVE FACTORS

8.

8.1

WETNESS

An assessment of the wetness class of each sample point was made based on
the flow chart at Figure 6 in the MAFF guidance. The wetness class and topsoil
texture were then assessed against Table 6 of the MAFF guidance to determine
the ALC grade according to wetness. The wetness assessment can be found
at appendix 4.

Co1TAM 1

The slowly permeable gleyed subsoils result in most areas being calculated as
Wetness class lll which based on Table 6 in the MAFF guidance results in a grade
3b, where the topsoil is clay or heavy clay loam; and grade 3a where the
topsoil is medium clay loam. Where the slowly permeable layer is deeper or
does not exist a wetness class of | or Il is determined which depending on the
topsoil texture results in the grade being limited to Grad 1, 2 or 3a.

COTTAM 2

The slowly permeable gleyed subsoils result in most areas being calculated as
Wetness class lll which based on Table 6 in the MAFF guidance results in a grade
3b, where the topsoil is clay or heavy clay loam; and grade 3a where the
topsoil is sandy clay loam.

COT11AM 3

9.1

The slowly permeable gleyed subsails result in most areas being calculated as
Wetness class lll which based on Table 6 in the MAFF guidance results in a grade
3b, where the topsail is clay or heavy clay loam; and grade 3a where the
topsoil is medium clay loam, or sandy clay loam.

DROUGHTINESS

Droughtiness limits are defined in terms of moisture balance for wheat and
potatoes using the formula:

MB (Wheat) = AP (Wheat) - MD (Wheat)

and

MB (Potatoes) = AP (Potatoes) - MD (Potatoes)
Where:

MB = Moisture Balance

AP = Crop Adjusted available water capacity
MD = Moisture deficit
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Moisture deficit for wheat and potatoes can be found in the agro-climatic data
and are as follows:

Cotftam 1a

MD (Wheat) = 110.87
MD (Potatoes) = 102.08

Coftam 1b

MD (Wheat) = 112.12
MD (Potatoes) = 103.17

Cottam 1c

MD (Wheat) = 109.96
MD (Potatoes) = 99.26

Cottam 2

MD (Wheat) =110.17
MD (Potatoes) = 100.19

Cottam 3

MD (Wheat) = 108.92
MD (Potatoes) = 99.30

Crop adjusted available water is calculated by reference to the total available
water and easily available water which is calculated by reference to soil
texture and structural condition and the stone content. Where it was
considered that droughtiness was likely to be a limiting factor the MD (Wheat)
and MD (Potatoes) was calculated and then assessed against table 8. This
assessment can be found at appendix 4.

Droughtiness was only occasionally found to be the limiting factor an only
where much lighter textured soils (loamy sand and sand) were identified.

AGRICULTURAL LAND CLASSIFICATION

The Agricultural Land Classification provides a framework for classifying land
according to which its physical or chemical characteristics impose long-term
limitations on agricultural use. The limitations can operate in one or more of
four principle ways: they may affect the range of crops that can be grown, the
level of yield, the consistency of yield and the cost of obtaining it.

The principle physical factors influencing agricultural production are climate,
site and soil and the interactions between them which together form the basis
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for classifying land into one of 5 grades; grade 1 being of excellent quality and
grade 5 being land of very poor quality. Grade 3 land, which constitutes
approximately half of all agricultural land in the United Kingdom is divided into
2 subgrades — 3a and 3b. A full definition of all of the grades can be found at
appendix 5.

10.3 This assessment sets out that the principal limiting factor found across the site is
wetness with droughtiness affecting occasional sample points.

10.4 The MAFF guidance sets out that ‘where soil and site conditions vary
significantly and repeatedly over short distances and impose a practical
constraint on cropping and land management a ‘pattern’ limitation is said to
exist. Where wetness is the limiting factor areas of land with a lighter topsoil are
downgraded when they are surrounded by areas with topsoil with a higher clay
content when it is considered that accessing the lighter areas would be
constrained by the surrounding heavier land.

10.5 The breakdown of land by classification is:

COoTTAM 1
Grade 2: 25.2Ha 2.7%
Grade 3a: 55.7Ha 6.0%
Grade 3b: 843Ha 91.3%
Total: 923.9Ha

COTTAM 2
Grade 3a: 15.4Ha 11.7%
Grade 3b: 115.8Ha 88.3%
Total: 131.2Ha

CottAM 3
Grade 2: 1.4Ha 0.8%
Grade 3a: 7.7Ha 4.3%
Grade 3b: 171.4Ha 94.9%

Total: 180.5Ha
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TOTAL
Grade 2: 26.6Ha 2.2%
Grade 3a: 78.8Ha 6.4%
Grade 3b: 1130.2Ha 91.4%
Total: 1235.6Ha

10.6 A plan of the land grading can be found at appendix é.
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APPENDIX 2 — AGRO-CLIMATIC DATA

Site Details: Cottam 1a

Grid reference (centre of site): 489293 383499

Alfitude: Mean 16.97

Climatic data from surrounding locations:

Grid Reference ALT
48503800 10
48503850 17
49003800 8
49003850 14

Altitude Adjusted

Grid Reference
48503800
48503850
49003800
49003850

AAR
584
597
610
626

AAR
593.06
596.97
624.35
629.86

LR_AAR
1.3
1
1.6
1.3

ATO
1410.06
1407.04
1408.78
1406.62

ASR
300
310
310
315

FCD
117.31
121.00
127.07
130.56

ATO
1418
1407
1419
1410

MDW
113.65
112.01
111.08
110.43

ATS
2389
2376
2392
2382

MDP
106.04
102.82
102.61
101.51

amet

MDW MDP
115 109
112 105
113 106
111 104

Proximity
Adjustment
5.35%
9.67%
18.36%
66.62%

FCD
116
121
125
130



Site Details: Cottam 1b
Grid reference (centre of site): 491203 381629
Altitude: Mean 9.55

Climatic data from surrounding locations:

Grid Reference ALT AAR LR_AAR ASR
49003800 8 610 1.6 310
49503800 27 631 0.5 320
49003850 14 626 1.3 315
49503850 41 644 0.6 325

Altitude Adjusted

Grid Reference AAR ATO FCD
49003800 612.48 1417.23 125.36
49503800 622.27 1415.89 132.74
49003850 620.21 1415.07 129.16
49503850 625.13 1413.85 136.27

ATO
1419
1396
1410
1378

MDW
112.67
111.40
111.86
110.55

amet

ATS MDW  MDP
2392 113 106
2368 109 101
2382 111 104
2348 106 97

Proximity

MDP Adjustment

104.69 55.19%
100.55 15.03%
103.39 21.16%
97.47 8.62%

FCD
125
134
130
139



Site Details; Cottam 1c¢

Grid reference (centre of site): 492102385082

Altitude: Mean 17.10

Climatic data from surrounding locations:

Grid Reference ALT

49003850 14
49003900 23
49503850 41
49503900 55
Altitude Adjusted

Grid Reference
49003850
49003900
49503850
49503900

AAR
626
630
644
652

AAR
630.02
622.32
629.66
629.26

LR_AAR
1.3
1.3
0.6
0.6

ATO
1406.47
1403.73
1405.25
1403.21

ASR
315
320
325
335

FCD
130.58
131.89
136.93
136.71

ATO
1410
1397
1378
1360

MDW
110.40
110.14
109.46
107.48

ATS
2382
2367
2348
2329

MDP
101.48
99.53
96.03
92.79

amet

MDW MDP
111 104
109 101
106 97
102 93

Proximity
Adjustment
58.41%
5.65%
31.37%
4.56%

FCD
130
133
139
140



Site Details: Cottam 2

Grid reference (centre of site): 488445 392175

Alfitude: Mean 17.30

Climatic data from surrounding locations:

Grid Reference

48503900
48503950
49003900
49003950

23
19
23
15

Altitude Adjusted

Grid Reference

48503900
48503950
49003900
49003950

ALT

AAR
610
611
630
631

AAR
603.73
608.61
622.58
633.75

LR_AAR
1.1
1.4
1.3
1.2

ATO
1404.50
1402.94
1403.50
1401.38

ASR
310
310
320
320

FCD
125.09
127.65
131.93
133.40

ATO
1398
1401
1397
1404

MDW
112.02
111.34
110.10
108.57

ATS
2366
2370
2367
2375

MDP
101.35
102.04

99.48
99.55

amet

MDW MDP
111 103
111 104
109 101
109 102
Proximity
Adjustment
17.48%
14.05%
39.69%

28.78%

FCD
126
128
133
133



Site Details: Cottam 3

Grid reference (centre of site): 487018 395878

Alfitude: Mean 23.18

Climatic data from surrounding locations:

Grid Reference ALT

48503950 19
48504000 16
49003950 15
49004000 15
Altitude Adjusted

Grid Reference
48503950
48504000
49003950
49004000

AAR
611
594
631
620

AAR
616.85
602.62
640.82
627.36

LR_AAR
1.4
1.2
1.2
0.9

ATO
1396.23
1393.81
1394.67
1392.67

ASR
310
315
320
325

FCD
128.85
126.25
134.42
132.06

ATO
1401
1402
1404
1402

MDW
110.16
108.66
107.47
106.65

ATS
2370
2371
2375
2373

MDP
100.49
99.22
98.11
96.29

amet

MDW  MDP

111
110
109
108

Proximity
Adjustment
51.24%
11.40%
28.84%
8.52%

104
103
102
100

FCD
128
125
133
131



Appendix 3a - Augur sample results - Cottam 1a

Sample No Altitude
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12
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Topsoil
Depth
0-40
0-40
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0-40
0-40
0-45
0-45
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Texture
HCL
HCL
HCL
HCL
HCL
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HCL
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HCL
HCL
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HCL
HCL
HCL
HCL
HCL
HCL
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HCL
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Colour
10YR 4/4
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10YR 4/2
10YR 4/2
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10YR 4/2
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Subsoil 1
Depth
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Depth
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Subsoil 3

Depth  Texture
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Appendix 3b - Augur sample results - Cottam 1b
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Appendix 3c -Augur sample results - Cottam 1c

Topsoil Subsoil 1 Subsoil 2 Subsoil 3

Sample No Altitude Depth Texture Colour Stoniness Mottles Depth Texture Colour Stoniness Mottles  Structure Depth Texture  Colour Stoniness Mottles Structure Depth Texture Colour Stoniness Mottles Structure

475 24 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

476 21 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

477 23 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

478 23 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

479 23 0-50 C 10YR 4/2 50-90 SC 10YR5/3 MOoB P 90-120 C 10YR 5/1 MO P

480 24 0-50 C 10YR 4/2 50-90 SC 10YR 5/3 MOB P 90-120 C 10YR 5/1 MO P

481 25 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

482 18 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

483 19 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

484 20 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

485 22 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

486 23 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

487 23 0-40 C 10YR 4/2 40-60 C 10YR 5/3 MO VC PLATY 60-120 C 10YR 5/1 MOB CPRISM

488 23 0-50 C 10YR 4/2 50-90 SC 10YR 5/3 MOB WMAB 90-120 S 10YR 5/6 P

489 23 0-50 C 10YR 4/2 50-90 SC 10YR5/3 MOoB P 90-120 S 10YR 5/6 P

490 24 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

491 18 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

492 19 0-40 C 10YR 4/2 40-60 C 10YR 5/3 MO P 60-120 C 10YR 5/1 MOB P

493 20 0-40 C 10YR 4/2 40-60 C 10YR5/3 MO P 60-120 C 10YR 5/1 MOB P

494 22 0-40 C 10YR 4/2 40-60 C 10YR 5/3 MO P 60-120 C 10YR 5/1 MOB P

495 23 0-40 C 10YR 4/2 40-60 C 10YR 5/3 MO P 60-120 C 10YR 5/1 MOB P

496 23 0-40 C 10YR 4/2 40-60 C 10YR 5/3 MO P 60-120 C 10YR 5/1 MOB P

497 23 0-40 C 10YR 4/2 40-60 C 10YR 5/3 MO P 60-120 C 10YR 5/1 MOB P

498 23 0-40 C 10YR 4/2 40-60 C 10YR 5/3 MO P 60-120 C 10YR 5/1 MOB P

499 25 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB CPRISM

500 18 0-35 C 10YR 4/2 FO 35-60 C 10YR 5/1 MO P 60-120 C 10YR 6/1 MO P

501 18 0-35 SC 10YR 4/2 35-70 sC 10YR 5/3 MOB P 70 sC 10YR 5/1 MOB P

502 20 0-35 Ne 10YR 4/2 35-70 SC 10YR 5/3 MOB P 70 SC 10YR 5/1 MOB P

503 22 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

504 23 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

505 23 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

506 23 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

507 23 0-40 C 10YR 4/2 40-60 C 10YR 5/3 MO P 60-120 C 10YR 5/1 MOB P

508 23 0-40 C 10YR 4/2 40-60 C 10YR 5/3 MO P 60-120 C 10YR 5/1 MOB P

509 23 0-30 C 10YR 4/2 30-60 SC 10YR5/3 FO P 60-120 C 10YR 5/1 MOB P

510 24 0-30 C 10YR 4/2 30-60 SC 10YR 5/3 FO P 60-120 C 10YR 5/1 MOB P

511 25 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

512 12 0-35 C 10YR 4/2 FO 35-60 C 10YR 5/1 MO P 60-120 C 10YR 6/1 MO P

513 15 0-35 C 10YR 4/2 FO 35-60 C 10YR 5/1 MO P 60-120 C 10YR 6/1 MO P

514 18 0-35 C 10YR 4/2 FO 35-60 C 10YR 5/1 MO P 60-120 C 10YR 6/1 MO P

515 20 0-35 C 10YR 4/2 FO 35-60 C 10YR 5/1 MO P 60-120 C 10YR 6/1 MO P

516 20 0-35 SC 10YR 4/2 35-70 SC 10YR 5/3 MOB P 70 SC 10YR 5/1 MOB P

517 22 0-35 SC 10YR 4/2 35-70 sC 10YR 5/3 MOB P 70 sC 10YR 5/1 MOB P

518 19 0-50 C 10YR 4/2 FO 50-80 C 10YR 5/1 MOB P 80 IMP

519 20 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

520 22 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

521 24 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

522 23 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

523 24 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

524 25 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

525 25 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P

526 24 0-40 C 10YR 4/2 40-60 C 10YR 5/3 MO P 60-120 C 10YR 5/1 MOB P

527 12 0-35 C 10YR 4/2 FO 35-60 C 10YR 5/1 MO P 60-120 C 10YR 6/1 MO P

528 14 0-35 C 10YR 4/2 FO 35-60 C 10YR 5/1 MO P 60-120 C 10YR 6/1 MO P

529 18 0-35 C 10YR 4/2 FO 35-60 C 10YR5/1 MO P 60-120 C 10YR 6/1 MO P

530 19 0-35 C 10YR 4/2 FO 35-60 C 10YR 5/1 MO WMAB 60-120 C 10YR 6/1 MO CPRISM

531 20 0-35 C 10YR 4/2 FO 35-60 C 10YR5/1 MO P 60-120 C 10YR 6/1 MO P

532 22 0-35 C 10YR 4/2 FO 35-60 C 10YR 5/1 MO P 60-120 C 10YR 6/1 MO P

533 18 0-50 C 10YR 4/2 FO 50-80 C 10YR 5/1 MOB P 80 IMP

534 20 0-40 C 10YR 4/2 40-120 C 10YR 5/1 MOB P
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Appendix 3d - Augur sample results - Cottam 2
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Appendix 3e - Augur sample results - Cottam 3
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Appendix 3f — Trial Pit Descriptions

Sample point 9:
Surface flat and unslaked

Horizon 1: 0-40cm Dark yellowish brown (10YR 4/4) heavy clay loam with a weak medium subangular
blocky structure. The topsoil showed a minor reaction to the infield HCI test for calcium carbonate,
but no other sample points nearby showed a reaction. This was discussed with the farm manager who
confirmed that the site has in the past been used as a tip point for lime that has been regularly spread
on the whole farm.

Horizon 2: 40-70cm Greyish brown (10YR 5/2) clay with a course angular blocky structure and many
ochreous mottles.

Horizon 3: 70-90cm Greyish brown (10YR 5/2) slightly stony clay with a medium angular blocky
structure and many ochreous mottles.

Horizon 4: 90-120cm Grey (10YR 5/1) clay with a massive structure and many ochreous mottles.
Sample point 146:
Surface flat and unslaked

Horizon 1: 0-40cm Dark greyish brown (10YR 4/2) sandy clay loam with a fine subangular blocky
structure

Horizon 2: 40-70cm Brown (10YR 5/3) silty clay loam with a weak medium angular blocky structure
and many ochreous mottles

Horizon 3: 70-120cm Grey (10YR 5/1) clay with a course prismatic structure and many ochreous
mottles.

Sample point 223:

Horizon 1: 0-45cm Dark greyish brown (10YR 4/2) sandy clay loam with a fine subangular blocky
structure

Horizon 2: 45-80cm Grey (10YR 5/1) clay with a course angular blocky structure and many ochreous
and black mottles.

Horizon 3: 80-120cm Grey (10YR 5/1) clay with a massive structure and many ochreous and black
mottles.

Sample point 473:
Surface flat and unslaked

Horizon 1: 0-40cm Very dark greyish brown (10YR 3/2) clay with a weak medium angular blocky
structure

Horizon 2: 40-70cm Grey (10YR 5/1) clay with a course angular blocky structure and many ochreous
and black mottles.

Horizon 3: 70-120cm Grey (10YR 5/1) clay with a massive structure and many ochreous mottles.
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Sample Point 899:
Surface flat and unslaked
Horizon 1: 0-35cm Dark greyish brown (10YR 4/2) clay with a weak course subangular blocky structure

Horizon 2: 35-60cm Grey (10YR 5/1) clay with a course angular blocky structure and many ochreous
and black mottles.

Horizon 3: 60-120cm Dark grey (10YR 4/1) clay with a massive structure and many ochreous mottles.
Sample point 956:
Surface flat and unslaked

Horizon 1: 0-40cm Very dark greyish brown (10YR 3/2) sandy clay loam with a weak fine subangular
blocky structure

Horizon 2: 40-75cm Grey (10YR 5/1) clay with a course angular blocky structure and many ochreous
and black mottles.

Horizon 3: 75-120cm Grey (10YR 5/1) clay with a massive structure and many ochreous and black
mottles.

Sample point 1024:
Surface flat and unslaked

Horizon 1: 0-40cmVery dark greyish brown (10YR 3/2) clay with a weak medium angular blocky
structure

Horizon 2: 40-75cm Brown (10YR 5/3) clay with a course angular blocky structure and many ochreous
and black mottles.

Horizon 3: 75-120cm Grey (10YR 5/1) clay with a massive structure and many ochreous and black
mottles.

Sample point 1108:

Surface flat and unslaked

Horizon 1: 0-30cm Dark brown (7.5YR 3/2) loamy sand with a granular structure

Horizon 2: 30-120cm Grey (10YR 5/1) sand with a massive structure and very firm consistence.
Sample point 1149:

Surface flat and unslaked

Horizon 1: 0-25cm Dark brown (7.5YR 3/2) sandy clay loam with a fine subangular blocky structure

Horizon 2: 25-40cm Dark reddish grey (5YR 4/2) sandy clay with a weak course subangular blocky
structure

Horizon 3: 40-90cm Grey (10YR 5/1) clay with a course platy structure and many ochreous mottles

Impenetrable to both augur and spade at 90cm due to stone.
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Sample point 1219:
Surface flat and unslaked

Horizon 1: 0-30cm Dark greyish brown (10YR 4/2) sandy clay with a weak course subangular blocky
structure

Horizon 2: 30-50cm Light olive brown (2.5Y 5/3) clay with a course angular blocky structure and many
ochreous mottles

Horizon 3: 50-100cm Grey (2.5Y 5/1) clay with a course platy structure and many ochreous and black
mottles

Horizon 3: 100-120cm Brown (7.5YR 4/4) sand with a single grained structure.
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ANALYTICAL REPORT

Report Number 80310-21 W250 AMET PROPERTY Client ISLAND GP-COTTAM

Date Received 14-DEC-2021 HENWICK BARN

Date Reported 21-DEC-2021 BULWICK

Project SOIL CORBY

Reference ISLAND GP NORTHANTS

Order Number NN17 3DU

Laboratory Reference SOIL538952 | SOIL538953 | SOIL538954 | SOIL538955 | SOIL538956

Sample Reference 1149 223 899 1219 1169
Determinand Unit SOIL SOIL SOIL SOIL SOIL

Sand 2.00-0.063mm % wiw 60 53 31 a7 56

Silt 0.063-0.002mm % wiw 18 24 23 19 19

Clay <0.002mm % wiw 22 23 46 34 25

Textural Class ** SCL SCL C SC SCL

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.

Myles Nicholson

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

Reported by

Page 1 of 1




Technical Information

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)

o 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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ANALYTICAL REPORT

Report Number 84783-22 W250 AMET PROPERTY Client ISLAND GP
Date Received 24-JAN-2022 HENWICK BARN COTTAM
Date Reported 01-FEB-2022 BULWICK
Project SOIL CORBY
Reference ISLAND GP NORTHANTS
Order Number NN17 3DU
Laboratory Reference SOIL542857 | SOIL542858 | SOIL542859 | SOIL542860
Sample Reference 9 146 473 956
Determinand Unit SOIL SOIL SOIL SOIL
Sand 2.00-0.063mm % wiw 42 56 43 64
Silt 0.063-0.002mm % wiw 25 24 15 14
Clay <0.002mm % wiw 33 20 42 22
Textural Class ** HCL SCL C SCL
Notes

Analysis Notes

Document Control

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

Reported by

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

Linaben Patel

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

Page 1 of 1




Technical Information

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)

o 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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Technical Information

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)

o 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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Appendix 4a - Wetness and droughtiness assesment - Cottam 1a
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Appendix 4b - Wetness and Droughtiness Assessment - Cottam 1b
Wetness Assesment
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Appendix 4c -Wetness and Droughtiness Assesment - Cottam 1c

Sample No
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540
541
542
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35

35
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544
545

35
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546
547
548
549

35

40

40

40

550
551
552
553

40

40

40

40

554
555

40

40

556
557
558
559

35

35

35

35

560
561
562
563

35

35

35

40

564
565

40

40

566
567
568
569

40

40

40

40

570
571
572
573

35

35

35

35

574
575

35

35

576
577
578
579

40

30
30

580
581
582

3b
3b

3b
3b

35

35
35

35
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Appendix 4d - Wetness and Droughtiness Assesment - Cottam 2

Sample No
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969

Wetness Assesment

Depth to
SPL Gley
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40
40 40

Reddish
N

2 22222222222222222222222222222222222222222222222222222

Wetness
Class
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Grade
According to
Wetness
3b
3b
3b
3b
3a
3a
3b
3b
3b
3a
3a
3b
3b
3b
3a
3a
3a
3b
3b
3b
3b
3b
3a
3a
3b
3a
3b
2
3b
3b
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b

Droughtiness Assessment

MB Wheat

-38.17

MB Potato

-28.19

Grade
According to
Droughtiness

3b

ALC
Grade
3b
3b
3b
3b
3a
3a
3b
3b
3b
3a
3a
3b
3b
3b
3a
3a
3a
3b
3b
3b
3b
3b
3a
3a
3b
3a
3b
3b
3b
3b
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b



970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
75
40
40
40
40
40
40
40
40
75
40
40
40
40
40
75
40
40
40

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
75
40
40
40
40
40
40
40
40
75
40
40
40
40
40
75
40
40
40

2 2222222222222222222222222222222222222222222222222222222222

3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3b
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b

3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3b
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b



1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047

40
40
40
40
40
75
40
40
40
40
40
40
40
40
40
40
40
40
40

40
40
40
40
40
75
40
40
40
40
40
40
40
40
40
40
40
40
40

2222222222222 222222

3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3b
3b
3b

3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3b
3b
3b



Appendix 4e - Wetness and Droughtiness Assessment - Cottam 3

Sample No
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101

Wetness Assesment

Depth to
SPL Gley
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 35
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
35 30
40 40
40 40
40 40
40 40
40 40
35 30
35 30
35 30
35 30
40 40
40 40
40 40
35 30
35 30
35 30
80
35 30
35 30

Reddish

Wetness
Class
1}
11}
11}
11}
1}
11}
1}
11}
1}
11}
1}
11}
1}
11}
1}
1}
1}
1}
1}
1}
1}
1}
1}
1}
1}
1}
1}
1}
1}
1}
11}
1}
11}
1}
11}
11}
1}
1}
1}
1}
1}
1}
1}
1}
1}
1}
1}
11}
11}
1}
11}
Il
11}
1}

Grade
According to
Wetness
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3a
3a
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3a
3b
3b

Droughtiness Assessment

MB Wheat

MB Potato

Grade
According to
Droughtiness

ALC
Grade
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3a
3a
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3a
3b
3b



1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159

35
35
35
35
35
35

40
40
40
35
35
35
40
35
35
35
35
35
35
35
35
35
35

40
35
35
35
35
35
40
35
35
35
40
40
35
35
35
35
35
35
35
40
35
35
35
35
40
35
35
40
40
35
35
40

30
30
30
30
30
30

40
40
40
30
30
30
40
30
30
30
30
30
30
30
30
30
30

40
30
30
30
30
30
40
30
30
30
40
40
30
30
30
30
30
30
30
40
40
40
30
30
40
30
30
40
40
30
30
40

3b
3b
3b
3b
3b
3b

3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b

3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b

-20.92
13.08

-20.92
-20.92

-32.3
25.7

-32.3
-32.3

3b

3b
3b

3b
3b
3b
3b
3b
3b
3b

3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b



1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217

40
35
35
35
35
35
40
35
35
40
35
35
35
35
80
80
35
35
35
35
35
40
40
40
35
35
35
35
35
35
35
35
35
40
40
35
35
35
35
35
35
35
35
35
35
35
40
40
40
35
35
35
35
35
35
35
35
35

40
30
30
30
30
30
40
30
30
40
30
30
30
30

30
30
30
30
30
40
40
40
30
30
30
30
30
30
30
50
30
40
40
30
30
30
30
30
30
30
30
30
30
30
40
40
40
30
30
30
30
30
30
30
30
30

3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b

3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3a
3a
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b
3b



1218
1219
1220
1221
1222
1223
1224

35
35
40
40
35
35
35

30
30
40
40
30
30
30

3b
3b
3b
3b
3b
3b
3b

3b
3b
3b
3b
3b
3b
3b
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APPENDIX 5 - DESCRIPTION OF ALC GRADES

Grade 1 -

Grade 2 -

Grade 3 -

Subgrade 3a -

Subgrade 3b -

Grade 4 -

Grade 5 -

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 fruit,
soft fruit, salad crops and winter harvested vegetables. Yields are high
and less variable than on land of lower quality.

very good quality agricultural land Land with minor limitations which
affect crop vyield, culfivations or harvesting. A wide range of
agricultural and horticultural crops can usually be grown but on some
land in the 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.

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

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.

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.

poor quality agricultural land Land with severe limitations which
significantly restrict the range of crops and/or 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.

very poor-quality agricultural land Land with very severe limitations
which restrict use to permanent pasture or rough grazing, except for
occasional pioneer forage crops.
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SUMMARY

A survey of 72.3 ha of land near Blyton in Lincolnshire has shown that the soils are

heavy-textured and slowly permeable, developed in clay and chalky till.

The majority of the land is of sub-grade 3b agricultural quality, limited by wetness.
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1.0

Introduction

11

1.2

13

14

1.5

This report provides information on the agricultural quality of 72.3 ha of land
to the south-east of Blyton, near Gainsborough in Lincolnshire. The report is

based on a survey of the land in September 2021.

SITE ENVIRONMENT

The land investigated comprises six fields running southward from the
Gainsborough to Barnetby railway. The eastern boundary is marked in large
part by Bonsall Lane, and the other extents by field hedges and drains. The

land is mainly level, with an elevation of approximately 20 m AOD.

AGRICULTURAL USE
Five of the fields were in arable use at the time of the survey: either in stubble
after cereals and field beans, or newly cultivated. The sixth field was in ley

grassland.

PUBLISHED INFORMATION
The 1:50,000 BGS geological information shows the geology as Scunthorpe

Mudstone Formation, overlain by glacial till.

The National Soil Map! shows the land as Beccles 1 Association, comprising
mainly slowly permeable fine loamy over clayey soils (Beccles series) with

similar clayey soils (Ragdale series)

""Hodge, C.A.H. et al (1984). Soils and their use in Eastern England. Soil Survey Bulletin No 13.

Land Research Associates Report 1883/1 — Soils and agricultural quality of land near Blyton
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2.0

2.1

2.2,

2.1

2.3.

2.4,

A detailed soil resource and agricultural quality survey was carried out in
September 2021. It was based on observations at intersects of a 100 m grid,
giving a sampling density of one observation per hectare. During the survey
soils were examined by a combination of pits and augerings to a maximum
depth of 1.2 m. A log of the sampling points and a map (Map 1) showing their

location is in an appendix to this report.

The survey showed that the soils of the site are slowly permeable and
developed in heavy clay till. The most prevalent type has heavy clay loam or
clay topsoil, 30 to 35 cm deep and dark greyish brown in colour. The subsoil, as
is typical of soils developed in chalky till, is more variable, but the upper part is
usually heavily mottled slowly permeable clay and greyish brown in colour with
many ochreous mottles. In many cases the lower subsoil is clay with abundant
chalk stones and often more open-structured than the horizon above as the

result of the high calcium carbonate concentration.

An example profile from close to observation 67 (Map 1) is described below.

0-33cm Dark brown (10YR 4/3) clay; 3% small and medium subangular flint and
rounded quartzite stones, weakly developed coarse subangular blocky
structure; firm; common medium and fine pores and earthworm channels;
common very fine fibrous roots; sharp smooth boundary to:

33-48 cm Greyish brown (10YR 5/2) clay with many grey (10YR 5/1) and strong brown
(7.5YR 5/8) mottles; ; 3% small and medium subangular flint and rounded
quartzite stones; weakly developed coarse prismatic structure breaking to
coarse angular blocky structure; firm; 0.2% fine pores; common very fine
fibrous roots; merging to:

48-80+ cm Grey (10YR 5/1) and greyish brown (10YR 5/2) calcareous clay with many
yellowish brown (10YR 5/8) mottles; 5% small rounded chalk stones and
small subangular flint stones; moderately developed medium prismatic
structure, friable; common fissures, no visible pores; a few fine fibrous roots.

In some areas the chalky subsoil is closer to the surface and the topsoil may be
calcareous. Elsewhere, and particularly in the north, the till is reddish grey (5YR
5/2) in colour and ochreous mottled and contains no chalk stones. Locally are
soils where the upper subsoils are browner and less mottled than elsewhere.

Sandy lenses occur sporadically in the subsoils.

In small areas in the west of the site the topsoil and upper subsoil are sandy

clay loam, (Beccles series), as in an example profile from close to observation

Land Research Associates Report 1883/1 — Soils and agricultural quality of land near Blyton
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28 (Map 1) is described below.

0-28 cm

28-40 cm

48-80+ cm

Dark brown (10YR 3/3) sandy clay loam; 1% small and medium subangular
flint and rounded quartzite stones, moderately developed medium and
coarse subangular blocky structure; friable; common medium pores;
common very fine fibrous roots; clear smooth boundary to:

Brown (10YR 5/3) sandy clay loam many strong brown (7.5YR 5/6) mottles;
1% small and medium subangular flint and rounded quartzite stones;
moderately developed medium subangular blocky structure; friable;
common fine pores; a few very fine fibrous roots; merging to:

Reddish brown (5YR 5/3) calcareous clay with many grey (N 6/0) and reddish
brown (5YR 5/8) mottles; 3% small rounded chalk fragments and rounded
quartzite stones; moderately developed coarse angular blocky structure,
firm; 0.2% fine pores; common very fine fibrous roots on ped faces.

2.5. The subsoil of all the soils is slowly permeable causing winter waterlogging
(Soil Wetness Class Il and Il1).

Land Research Associates

Report 1883/1 — Soils and agricultural quality of land near Blyton
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3.0 Agricultural Quality

2.6. To assist in assessing land quality, the Ministry of Agriculture, Fisheries and
Food (MAFF) developed a method for classifying agricultural land by grade
according to the extent to which physical or chemical characteristics impose
long-term limitations on agricultural use for food production. The MAFF
Agricultural Land Classification (ALC) system classifies land into five grades
numbered 1 to 5, with grade 3 divided into two sub-grades (3a and 3b). The

system was devised and introduced in the 1960s and revised in 1988.

2.7. The agricultural climate is an important factor in assessing the agricultural
quality of land and has been calculated using the Climatological Data for
Agricultural Land Classification?. The relevant site data for an average elevation

of 20 m is given below.

® Average annual rainfall: 622 mm
® January-June accumulated temperature >0°C 1399 day”®
® Field capacity period 130 days
(when the soils are fully replete with water) late Nov—early Apr
e Summer moisture deficits for: wheat: 110 mm

potatoes: 102 mm

2.8. The survey described in the previous section was used in conjunction with the
agroclimatic data above to classify the site using the revised guidelines for
agricultural land classification issued in 1988 by the Ministry of Agriculture,

Fisheries and Food®.

SURVEY RESULTS
2.9. The agricultural quality of the survey area is determined by the degree of soil
wetness and the effect of this on the workability of the soils. The land is of

Grade 3 agricultural quality.

2 Climatological Data for Agricultural Land Classification. Meteorological Office, 1989
3 Agricultural Land Classification for England and Wales: Guidelines and Criteria for Grading the Quality of
Agricultural Land. MAFF, 1988.

Land Research Associates Report 1883/1 — Soils and agricultural quality of land near Blyton
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Sub-grade 3a

3.1 There is a small area of sub-grade 3a land in the east of the site where the soils
have sandy clay loam topsoils, improving their workability over the
surrounding heavier soils described below. In practice this area is not
sufficiently large to be treated as a separate management unit.

Sub-grade 3b

3.2 The land over most of the site has heavy topsoils over slowly permeable clay
subsoils resulting in seasonal wetness and limiting the cultivation of the soils in
late autumn and spring.

Grade areas
33 The boundaries between the different grades of land are shown on Map 2 and
the areas occupied by each are shown below.
Table 1. Areas occupied by the different land grades
Grade/sub-grade Area (ha) % of agricultural land
Sub-grade 3a 2.7 4
Sub-grade 3b 69.6 96
Total 72.3 100
Land Research Associates Report 1883/1 — Soils and agricultural quality of land near Blyton
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APPENDIX

MAPS AND DETAILS OF OBSERVATIONS

Land Research Associates Report 1883/1 — Soils and agricultural quality of land near Blyton

9



Land near Blyton: ALC survey September 2021 - Details of observations at each sampling point

Obs Topsoil Upper subsoil Lower subsoil Slope Wetness Agricultural quality
No Depth | Texture Stones Depth Texture Mottling | Depth Texture Mottling (°) Class Grade Main limitation
(cm) (%) (cm) (cm)

1 0-33 C 2 33-55 C XXX 55-100+ | C+chk stones XXX 0 11 3b W

2 0-30 HCL 3 30-45 C XXX 45-100+ | C+chk stones XXX 0 11 3b W

3 0-30 C 2 30-40 C XXX 40-50 C+chk stones | xxx 0 1} 3b w
50+ stop on stones

4 0-40 HCL 3 40-90 C XXX 90-110 C+chk stones XXX 0 /11 3a/3b W

5 0-30 HCL 3 30-45 HCL-C XXX 45-80 C XXX 0 I} 3b w
80-110 C+chk stones XXX

6 0-32 HCL 2 32-65 C XXX 65-100 C+chk stones XXX 0 11 3b W

7 0-30 C 1 30-65 C XXX 65-90+ C+chk stones XXX 0 11 3b W

8 0-28 C 2 28-60 C XXX 60-90+ C+chk stones XXX 0 11 3b W

9 0-32 C 2 32-80+ C+chk stones XXX 0 11 3b W

10 0-30 HCL 2 30-80+ C+chk stones XXX 0 11 3b W

11 0-30 ca HCL 2 30-45 caC XXX 45-100+ | C+chk stones XXX 0 11 3a W

12 0-33 HCL 3 33-45 (¢} XX 45-55 (¢} XXX 0 (1711 3a/3b w
55-80+ C+chk stones

13 0-33 HCL 2 33-45 (¢} XX(X) 45-70 (¢} XXX 0 1 3b w
70-110 C+chk stones

14 0-32 HCL-C 1 32-55 (¢} XXXX 75-100 rb C XXX 0 1] 3b W

55-75 grC XXX 100-120 [ C+chk stones XXX

15 0-36 C 3 36-110 rb C XXX 0 1} 3b w

16 0-35 C 1 35-50 C XX 50-110 C XXX 0 Il 3b w

17 0-35 C 2 35-60 C XXX 60-100+ | C+chk stones XXX 0 11 3b W

18 0-35 HCL 1 35-65 C XXX 65-100+ | C+chk stones [ xxx 0 I} 3b W

19 0-35 HCL 2 35-75 HCL XX 75-95 SCL XXX 0 I 3a W
95-120 C+chk stones

20 0-30 HCL 3 30-40 HCL XXX 40-80+ C+chk stones XXX 0 111 3b W

21 0-34 HCL 3 34-60 HCL-C XXX 60-80 C XXX 0 1] 3b W
80-100+ | rb C+chks

22 0-36 HCL 2 36-45 HCL X 45-60 b C XXX 0 1/ 3a/3b W
60-100+ | C+chk stones

23 0-32 HCL 2 32-44 (¢} X 44-65 (¢} XXX 0 11} 3b w
65-70 C+chk stones XXX 0 11} 3b w
70+ stop on stones

24 0-34 C 1 34-60 C XXXX 60-40+ C+chk stones XXX 0 11 3b W

25 0-30 C 1 30-110 C XXX 0 1} 3b W

26 0-34 HCL 2 34-42 HCL XXX 42-110 C XXX 1 111 3b W

27 0-30 HCL 3 30-75 rb C XXX 75-85 MS o <1 11} 3b w
85-110 carb C XXX




Obs Topsoil Upper subsoil Lower subsoil Slope Wetness Agricultural quality
No Depth | Texture Stones Depth Texture Mottling | Depth Texture Mottling (°) Class Grade Main limitation
(cm) (%) (cm) (cm)

28 0-30 SCL 2 30-41 SCL XX 41-70 C+chk stones XXX 0 11} 3a b
70-80 rb C XXX
80+ stop on stones

29 0-28 C 1 28-110 rb C XXX 0 Il 3b w

30 0-30 C 1 30-80 C XXX 80-110 C+chk stones XXX 0 111 3b W

31 0-33 HCL 1 33-45 (¢} XX 45-85 SCL-MSL XX 0 (1711 3a/3b w
85-110 C+chk stones XXX

32 0-30 HCL 1 30-38 ca HCL XXX 38-80+ C+chk stones XXX 0 1} 3b W

33 0-30 C-HCL 2 30-110 rb C+chks XXX 0 I} 3b W

34 0-30 HCL 2 30-50 rb C +chks XXX 50+ stop on stones 0 11 3b W

35 0-30 C 1 30-80 grC XXX 80-110 C+chk stones XXX 0 11} 3b w

36 0-30 C 2 30-100+ | rb G XXX 0 11} 3b w

37 0-30 C 2 30-100+ | rbC XXX 0 11} 3b w

38 0-34 C 1 34-100 rb C XXX 0 11} 3b w

39 0-30 HCL-C 1 30-100 rb C XXX 0 Il 3b w

40 0-30 HCL 1 30-110 C XXX 0 Il 3b w

41 0-30 HCL 1 30-48 (¢} XXX 48-55 SCL XX 0 11} 3b w
55-100+ | C+chk stones XXX

42 0-30 SCL 2 30-35 br SCL o] 35-40 HCL X 0 11} 3a w
40-100 C+chk stones

43 0-35 C 1 35-60 (¢} XXX 60-80 SCL 0-X 0 11} 3b w
80-100+ | C+chk stones XXX

44 0-31 C 1 31-42 C XX 42-80+ C+chk stones XXX 0 1 3b W

45 0-30 HCL 1 30-45 C XXX 45-100+ | C+chk stones XXX 0 111 3b W

46 0-25 HCL 1 25-38 C XX 38-80+ C+chk stones XXX 0 1} 3b W

47 0-30 HCL 3 30-50 C XXX 50-80+ C+chk stones XXX 0 1} 3b W

48 0-31 C 2 31-45 C XXX 45-100 C+chk stones XXX 0 11 3b W

49 0-32 C 1 32-50 C XX 50-80 MSL o 0 Il 3b w
80-110 rb C+chks

50 0-31 C 1 31-100 rb C XXX 0 11} 3b w

51 0-33 C 1 33-70 C XXX 70-110 rb C 227 0 11} 3b w

52 0-28 C 1 28-40 C XXX 40-80+ C+chk stones XXX 0 111 3b W

53 0-30 C 1 30-50 C XXX 50-60 rb C+chks XXX 0 1] 3b W
60+ stop on stones

54 0-35 SCL 2 35-46 SCL XX 46-110 C+chk stones XXX 0 1l 2 W

55 0-40 HCL 1 40-65 HCL XXX 65-90 MS o 0 1} 3b w
90-420 C+chk stones XXX

56 0-30 C 2 30-50 (¢} XXX 50-65 SCL XXX 0 1] 3b W
65-110 C+chk stones XXX

57 0-26 C 2 26-35 C XXX 35-60 SCL XXX 0 1} 3b w
60-110 C+chk stones XXX




Obs Topsoil Upper subsoil Lower subsoil Slope Wetness Agricultural quality
No Depth | Texture Stones Depth Texture Mottling | Depth Texture Mottling (°) Class Grade Main limitation
(cm) (%) (cm) (cm)

58 0-35 C 2 35-50 C XXX 50+ stop on stones 0 Il 3b w

59 0-30 C 1 30-60 C XX(X) 60-70 b C XXX 0 1/ 3a/3b w
70-100+ | C+chk stones XXX

60 0-33 C 2 33-60 C XX 60-70 C XXX 0 Il 3b w
70-100 C+chk stones XXX

61 0-30 C 1 30-70 C XXX 70-110 grC XXXX 0 Il 3b w

62 0-30 C 1 50-70 (¢} XXX 70-110 rb C+chks XXX 0 11} 3b W (dist)

30-50 C compact | 1

63 0-35 C 2 35-100 C XXX 0 I} 3b W

64 0-35 C 1 35-110 rb C XXX 0 I} 3b W

65 0-32 C 1 32-110 C XXX 0 1} 3b W

66 0-35 HCL 2 35-50 HCL XXX 50-100+ | C XXX 0 /111 3a/3b w

67 0-30 C 1 30-50 (¢} XXX 50-70 C+chk stones XXX 0 11} 3b w
70+ stop on stones

68 0-30 HCL 2 30-40 caC XXX 40-80+ C+chk stones XXX 0 Il 3b w

69 0-32 C 1 32-40 C XXX 40-80+ C+chk stones XXX 0 Il 3b w

70 0-28 C 2 28-50 C XXX 50-80 C+chk stones XXX 0 111 3b W

71 0-30 caC 1 30-80+ C+chk stones XXX 0 111 3a W

72 0-33 C 1 33-50 C XXX 50-110 caC XXX 0 111 3b W

73 0-30 C 1 30-100 br C XXX 00-110 C+chk stones | xxx 0 I} 3b W

74 0-33 HCL 1 33-45 (¢} XXX 45-70 rb C XXX 0 1] 3b W
70-120 C+chk stones XXX

75 .0-35 C 2 35-45 C XX 45-55 rb C XXX 0 I 3b W
55-100 rb C+chks XXX

76 0-30 C 1 30-65 orC XXX 65-85 b C XXX 0 1} 3b w
85-110 rb C+chks




Key to table

Mottle intensity: Texture:
o unmottled C-clay
X 1-2% ochreous mottles and brownish matrix ZC - silty clay
(or a few to common rusty root mottles (topsoils)® SC - sandy clay
XX >2% ochreous mottles and brownish matrix CL - clay loam (H-heavy, M-medium)
and/or dull structure faces (slightly gleyed horizon) ZCL - silty clay loam (H-heavy, M-medium)
XXX >2% ochreous mottles and greyish or pale matrix SCL - sandy clay loam
or reddish matrix and >2% greyish, brownish or ochreous mottles SZL - sandy silt loam (F-fine, M-medium, C-coarse
or fmn concentrations (gleyed horizon) SL - sandy loam (F-fine, M-medium, C-coarse)
XXXX dominantly bluish matrix LS - loamy sand (F-fine, M-medium, C-coarse)
, often with some ochreous mottles (gleyed horizon) S - sand (F-fine, M-medium, C-coarse)
P - peat (H-humified, SF-semi-fibrous, F-fibrous)
Slowly permeable layers® LP - loamy peat; PL - peaty loam
A depth underlined (e.g. 50) indicates the top of a slowly permeable layer
A wavy underline (eg 50) indicates the top of a layer bordering to Wetness Class®
extremely)
slowly permeable

| (freely drained) to VI (very poorly drained)

'Gley indicators in accordance with Hodgson, J.M. (1997) Soil survey Field Handbook (third edition) Soil Survey Technical Monograph No 5
2Texture in accordance with particle size classes in Hodgson (1997)

3Occasionally recorded in the texture box

‘Permeability is estimated for auger borings and confirmed by full pit observations in accordance with the definitions in Hodgson (1997)
Soil Wetness Classes are defined in Hodgson (1997) fStoniness classes as defined in Hodgson (1997)
Calcareous classes as defined in Hodgson (1997)

Limitations:

W - wetness/workability

D - droughtiness

De - depth

St — stoniness

Sl - slope

F - flooding

T - topography/microrelief

Suffixes & prefixes

r-reddish, gn greenish, br brownish, gr-grey
o-organic,

(m, v, x)st (very slightly, slightly, extremely) stony
chky-chalky

Yvsl, sl, m, v,x)(very slightly,slightly,moderately, very,

ca — calcareous

Other abbreviations

fmn —ferri-manganiferous concentrations
dist - disturbed soil layer;

R - bedrock (chky — Chalk, SST - Sandstone,
PLST - Limestone, MST — Mudstone)
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