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1. Introduction

1.1 Purpose

1.1.1.1 This annex provides details of the available published detailed Agricultural Land Classification (ALC)
survey work that has been carried out by the Ministry of Agriculture Fisheries and Food (MAFF) for the
Hornsea Three land use and recreation study area (as defined in volume 3, chapter 6: Land Use and
Recreation). The data was obtained from Natural England Access to Evidence Published ALC Data
http://publications.naturalengland.org.uk/cateqory/5954148537204736. Although much of the data is not
specific to the Hornsea Three temporary or permanent land take area, the data from these surveys
provides information on the distribution of ALC Grades that are likely to be identified within the different
soil types affected by Hornsea Three.

1.1.1.2  The information presented in this annex has been used to inform the baseline and impact assessment
presented in volume 3, chapter 6: Land Use and Recreation.
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PHYSICAL CHARACTERISTICS REPORT INCORPORATING AGRICULTURAL LAND CLASSIFICATION

LAND ADJACENT TC THE B1149 ROAD NEAR HOLT, NORFOLK

1.1

2.2

BACKGROUND

The survey site comprises 18.2 hectares which are subject to an
application by Ennemix Development Ltd, for the extraction of sand
and gravel at Holt, Norfolk. MAFF surveyed the site in August 1990
in order to assess the agricultural land quality and the soil
physical characteristics. This survey was conducted at an auger
boring density of one per hectare and supplemented by five soil

inspection pits in order to assess subsoil conditions.

SITE PHYSICAL CHARACTERISTICS

Climate

Climate data for the site was obtained from the published
agricultural climatic dataset, (Met Office, 1989). This indicates
that for the site's median altitude of 62m AQD the annual average
rainfall is 690mm {28.2"). This data also indicates that field
capacity days are 144 and moisture deficits are 106mm for wheat and
98mm for potatoes. These climatic characteristics do not impose any

climatic limitations on the ALC grading of the site.

Altitude and Relief

The site falls gently towards the south eastern corner and ranges in
altitude from 59m to 65m AOD. As a result gradient and altitude do

not impose any limitations to the ALC grade.

3.1

3.2

S

AGRICULTURAL LAND CLASSIFICATION

The definitions of the Agricultural Land Classification (ALC) grades

are included in Appendix 2.

The table below shows the ALC grade for the survey area.

Agricultural Land Classification

Grade ha %

2 9.6 52.7
3a 2.0 11.0
3b 6.5 35.8
Agricultural Buildings 0.1 0.5
TOTAL 18.2 100.0

Irrigation

The majority of the site is reqularly irrigated significantly
enhancing the potential of the light soils which characterise the
site. Although the south eastern corner of the site is not
irrigated at present, there is sufficient water available to
irrigate this area too. The ALC grade assigned to the survey area
takes into account the reduction in drought risk afforded by

irrigation.

Grade 2

The majority of the site has been graded 2. This land is assocciated
with coarse loamy soils which have variable quantities of profile
flints (desgribed in paragraph 4.2.1). These soils have a greater
depth of better bodied textures and lower topsoil and subsoil stone
contents than those graded 3a and 3b. BAdequate irrigation water is
available to supplement the water available to crops grown on this
land and as a result the profiles are slightly droughty. Slight
droughtiness, and in some areas topsoil stone, excludes the land

from grade 1.
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3.
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2

6

6

A

1

Subgrade 3a

The south eastern corner of the site has been graded 3a. These

coarse loamy soils, {described in paragraph 4.2.2) have a topsoil
*

stone content of 10 - 15% which acts as a moderate impediment to

cultivation, harvesting and crop growth.

The combination of slightly stony topsoils with moderately to
extremely stony subsoils and light textures results in a
low-moderate profile water holding capacity. With the reduction in
drought risk afforded by irrigation these soils are moderately
droughty. Topsoil stone and/or droughtiness are the overriding

limitations to the grade.

Subgrade 3b

Three areas of subgrade 3b have been delineated.

All three areas of land graded 3b are associated with the stonier
variant of the soils described in paragraph 4.2.2., These soils are
freely draining (Wetness Class I) and the significant droughtiness
risk, caused by the light soil textures and profile stone is
ameliorated, to a degree, by irrigation. However the presence of
moderately stony topsoils results in a significant impediment to
cultivation, harvesting and root growth as well as increasing
production costs by causing wear and tear on implements and tyres.
As a result the topsoil stone is the overriding limitation to the

ALC grade.
SOIL PHYSICAL CHARACTERISTICS

Geology

The published geology map 1/4" to 1 mile drift edition, sheet No 12,

shows the survey area to conprise sand and gravel deposits.

At a few locations more stony or less stony topsoils occur however

they cover toc small an area to delineate separately at this scale.

4.

4

* Kk

w2l

il

Soils

The survey area has been mapped on two occasions firstly at
1:100,000 scale (1973) and secondly at a reconnaissance scale of
1:250,000 (1983). These maps show the survey site to comprise Wick

. 3 **
3 Association

During this survey a detailed inspection of the soils identified tweo

soils types.

Soil Type 1

(Refer to Appendix 1)

These soils are located in the central part of the site. Profiles
typically comprise very slightly or slightly stony medium sandy lecam
topscoils over similar upper subsoils which become very slightly to
moderately stony loamy medium sands at variable depths. Occasional
sandy or sandy clay loam horizons may occur within the lower
subsoils. Profiles are freely drained (Wetness Class 1) and

commonly calcareous throughout.

Soil Type 2

(Refer to Appendix 1)

Soil type 2 is a stonier variant of soil type 1. Profiles typically
comprise slightly to moderately stony, medium sandy loam topsoils
over moderately to very stony, sandy loam or loamy sand upper
subsoils. These overlie moderately to very stony or{occasionally
extremely stony) sands, loamy sands or sandy loams at depth. These
profiles are freely draining (Wetness Class 1) and commonly

calcareous throughout.

RESQURCE PLANNING GROUP

February 1991 Cambridge

Wick 3 Association. Deep, well drained coarse loamy often stoneless

soils. Some similar sandy soils. Complex patterns locally.



SOIL PHYSICAL CHARACTERISTICS

SOIL TYPE

Topsoil

Upper
subsoil

Lower
subsoil

S0IL TYPE

Topsoil

Upper
subgoil

Lower
subsecil

1

Texture
Stone

Depth

Texture
Stone
Structure
Consistence
Depth

Texture

Stone
Structure
Consistence
Depth

2
Texture
Stone
Depth
Texture
Stone

Structure
Depth

Texture
Stone

Structure
Depth

APPENDIX 1

Medium sandy loam

Very slightly to slightly stony (0 - 10% greater
than 2cm)

35/40cm

Medium sandy loam

Very slightly to slightly stony

Weakly developed coarse subangular blocky
Friable

70/90cm

Loamy medium sand with occasional sand or sandy
clay loam horizons

Very slightly to moderately stony

Weakly developed medium subangular blocky

Very friable

120 cm

Medium sandy loam
Slightly to moderately stony (10 - 25%)
35 cm

Medium sandy loam or loamy medium sands,
occasiocnally sand

Moderately to very stony

Too stony to assess

45/65 cm

Sand, loamy sand or sandy loam

Moderately to very stony, occasionally extremely
stony

Too stony to assess

120 cm

All profiles are calcareous throughout.

Appendix 2

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
fruit, soft fruit, 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 and horticultural crops can usually
be grown but on some land in the grade there may ke 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.

Grade 3 - 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.

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 level of yields. It is mainly suited to grass with occasional arable

crops (eg cereals and forage crops) the yields of which are variable. In most

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 very severe limitations which restrict use to permanent pasture or

rough grazing, except for cccasional pioneer forage crops,
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PHYSICAL CHARACTERISTICS REPORT INCORPORATING AGRICULTURAL LAND

CLASSIFICATION AT HOLT SAND AND GRAVEL QUARRY, NORFOLK

2.

2,

A

2.

2

2

BACKGROUND

The survey area comprises sites A and B (13.4 ha in total) which are
subject to an application by Atlas Aggregates Limited, for the
extraction of sand and gravel at Holt, Norfolk. MAFF surveyed the
site in March 1990 in order to assess the agricultural land quality
and the soil physical characteristics. This survey was conducted at
an auger boring density of cne per hectare and supplimented by two

soil inspection pits in order to assess subsoil conditions.

SITE PHYSICAL CHARACTERISTICS

Clinate

Climate data for the site was obtained from the published
agricultural climatic dataset. (Met Office, 1989). This indicates
that for the site's median altitude of 60 m AOD the annual average
rainfall is 689 mm (27.1 inches). This data also indicates that
field capacity days are 109 and moisture deficits are 107 mm for
wheat and 99 mm for potatoes. These climatic characteristics do not
impose any climatic limitation on the ALC grading of the survey

site.

Altitude and Relief

The land at site B lies fairly level ranging in altitude from 55 m
AROD to 65 m AQOD. As a result gradient and altitude do not

constitute limitations to the ALC grade.

The non agricultural land comprising site A slopes steeply (up to
20° away from the existing pit face on the eastern boundary) and is

dissected by a dry valley feature.

3.

%

A

.3.

1

AGRICULTURAL LAND CLASSIFICATION

The definitions of the Agricultural Land Classification (ALC) grades

are included in Appendix 2.

The table below shows the ALC grade for the survey area.

Agricultural Land Classification

ha %

Site A
Non Agricultural 2.8 26.4
Site B
3a 6.8 64.1
Non Agricultural 1.0 9.5

Total 10.6 100.0
SITE B

Subgrade 3a

The agricultural land has been graded 3a. The soils are moderately
droughty*. The occurence of flints within the topsoil and subsoil
combine with the light soil textures to impose a moderate limiting
effect on the available moisture capacity of this scil. Locally the
topsoil stone content (greater than 2cm) is more than 10%, in such
areas this also excludes the land from a higher grade. As a result
droughtiness, and locally topscil stone, are the major limitations

to the ALC grade.

At a few locations more droughty or less droughty variants of this soil
type occur however they cover too small an area to delineate
separately.




3.

3l

4.

4.

4

N
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SITE A
-1 Non Agricultural

Site A has been shown as non agricultural, this land includes
woodland, areas used for topsoil storage angd areas which have

already been excavated.

SCIL PHYSICAL CHARACTERISTICS

Geology

The published geclogy map §" to 1 mile drift edition, sheet No 12,

shows the survey area to comprise sand and gravel deposits.
Soils

The survey area has been mapped on two occasions firstly at
1:100,000 scale (1973) and secondly at a reconnaissance scale of
1:250,000 (1983). These maps show site A to comprise mainly the
Wick 3 Association* with some Newport 4 Association** towards the

south of the site. Site B is entirely mapped as Wick 3.

buring this survey a detailed inspection of the soils identified two

soil types.
Soil Type 1
1 (Refer Appendix 1 and the soil map).
These soils are found at Site A and typically comprise 20 cm of
acidic leaf litter over moderately stony to very stony, acidic,

organic sandy loams. This extends into gravelly material at 45/50

cm.

Wick 3 Association. Deep, well drained coarse loamy often stoneless

soils. Some similar sandy scils. Complex patterns locally.

Newport 4 Association. Deep, well drained sandy soils. Some very acid

s0ils with bleached subsurface horizons especially under heath or in
woodland.

Soil Type 2

&30 2 (Refer Appendix 1 and the soil map).

These soils are found at Site B and are less stony and non acidic.
They typically comprise slightly stony sandy loams over slightly to
moderately stony sandy loams or loamy sands, with clay or sandy

soils at depth.

RESOURCE PLANNING GROUP
CAMBRIDGE RO

April 1990



APPENDIX 1

DESCRIPTION OF SOIL PHYSICAL CHARACTERISTICS

SOIL TYPE 1

Acidic leaf litter depth :

Topsoil depth :

texture

stone

Parent material - gravel,

sandy loam matrix.

0-20 cm
20-45/50cm.
organic sandy loam

30-50% rounded or subangular flints.

with >70cm rounded and subrounded flints,

within a

SQOIL TYPE 2.
Topsoil texture

stone

CaCO3
depth
Upper subscil texture

stone
structure

consistence
depth

Lower subsoil texture

stone

structure

consistence
depth

Additional Information

Drainage

Field pH

Rooting

CaCC

medium, occasionally fine sandy loam
typically 5-10%, occasicnally 15% soil
volume comprising small medium and large
flints.

slighty calcareous

0-30 cm

sandy loam or loamy sand

slighty to moderately stony comprising
mainly medium flints

moderately developed medium and coarse
subangular blocky

very friable

50/60 cm

medium sand or loamy sand (often
impenetrable) occasionally becoming clay at
depth

slightly to moderately stony

weakly developed medium or coarcse
subangular blocky (where stony, difficult
to assess)

very friable

120 cm

both so0il types are well drained (wetness

Class 1)

Soil Type 2 pH 7 throughout

Soil Type 1 <pH 4.5 throughout

Soil Type 2 Few to common fine and very

fine throughout
Soil Type 1 Few to common fine very fine
throughout (conifer roots).

5011 Type 2 Non calcareous
Soil Type 1 Very slightly or slighty

calcareous.



Appendix 2

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 to fruit, soft fruit, 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 and horticultural crops can
usually be grown but on some land in the grade there may be reduced
flexibility due to difficulties with the producticn of the more demanding
crops such as winter harvésted vegetables and arable root crops. The level

of yield is generally high but may be lower or more variable than Grade 1.
Grade 3 - 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. When more demanding
crops are grown yields are generally lower or more variable than on land in

Grades 1 and 2.
Subgrade 3a - goed 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 gquality 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 (eg cereals and forage crops) the yield of which are variable. In
most 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 guality agricultural land

Land with very severe limitations which restrict use to permanent pasture or

rough grazing, except for occasional picneer forage crops.
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AGRICULTURAL LAND CLASSIFICATION

NORWICH AREA LOCAL PLAN

LAND AT COLNEY LANE A, NORFOLK

2.

BACKGRQUND

The site, an area of 204.8 hectares, is the subject of a local plan
review for the Norwich area. Within the site, 71.4 hectares of land,
adjacent to Hethersett Lane, and 20.6 hectares of land, adjacent to
Newfound Farm, where surveyed previously be MAFF in 1988, in
connection with proposals tc develcop a new hospital. The remaining

112.7 hectares were surveyed by MAFF during August 1989.

On the published Agricultural Land Classification map sheet number
126 (provisional, scale 1:63360 MAFF 1969), the area is shown as

grade 3.

PHYSICAL FACTORS AFFECTING LAND QUALITY

Climate

Climatic data for the site was cbtained from the published
agricultural climatic dataset (Met. Office 1989). This indicates- for
the site's mid range altitude (25m AOD) the annual average rainfall
is 619mm (24.4"). This dataset also indicates that field capacity
days are 120 and moisture deficits are 117mm for wheat and 112mm for
potatoes. These climatic characteristics do not impose any climatic

limitation on the ALC grading of the survey site,

Altitude and Relief

A valley feature (at approx. 15m ACD) runs from west to east through
the centre of the site. From this valley feature the land rises
gently to the north and scuth to a maximum altitude of 32m AQD, at
the south-western corner of the site. Gradient and altitude do not

constitute limitations to the ALC grade.

2.3

2.4.

(%9}

1

Geology and Soils

The published 1:50,000 scale drift edition geclogy map sheet 161 and
the 1:25,000 scale Sand and Gravel Resources sheet TG10 show the
survey area to comprise mainly sand and gravel deposits interspersed

by smaller areas of boulder clay.

The Soil Survey of England and Wales have mapped the area on two
occasions firstly, in 1973, at a scale of 1:100,000 and secondly, in
1983, at a recconnaissance scale of 1:250,000. These maps show the
occurrence of the Burlingham 1 Association (*1). During the current

survey a more detailed -inspection of the soils was carried out.
Two main soil types occur over the site.

The most extensively occurring soil type is a coarse textured soil
which is freely draining (wetness class I) and significantly
droughty. Typical profiles comprise loamy sand(or occasicnally sandy
loam) topsoils over loamy sand or sand upper subsoils which overlie
medium sand. Surface and profile stone content varies from 0-10%*
small and medium subangular flints. Stony variants of these soils
occur in the vicinity of the wood (GR:TG185070) where profiles often -

overlie gravelly horizons below 60cm depth.

The second soil type is better bodied, occurs in isolated pockets and
may coincide with areas of boulder clay drift. This soil has.a
wetness class of I or occasionally II, and typically comprises sandy
loam topsoils over sandy loam, loamy sand or sandy clay loam subsoils
which may overlie loamy sand, sand or clays at depth. Surface and
preofile stone content generally varies from 0-10%* small and medium

sub-angular flints.

Burlingham {1 Association: Deep coarse and fine loamy soils with

slowly permeable subsoils and slight seasonal waterlogging. Some

deep well drained coarse loamy and sandy soils.

Occasicnally isolated patches, too small to delineate at this scale,

of 10-20% surface and/or subsoil stone content can occur.

D o
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AGRICULTURAL LAND CLASSIFICATION

The definition of the agricultural land classification grades are

included in Appendix 1.

The table below shows the breakdown of ALC grades for the survey

area.

AGRICULTURAL LAND CLASSIFICATION

Grade ha %
2 3.2 1.8
3a 72.2 35.0
3b 117.2 57.0

Urban 1.0 6.5

Non Agricultural 6.9 4.0

Agricultural Buildings 4.3 2.0

TOTAL 204.8 100.0

Irrigation

The central part of the site around Newfound Farm is regularly
irrigated; this irrigation significantly enhances the potential of
the light textured soils which characterise the site. The ALC grade
assigned to this area takes into account the reduction in drought

risk afforded by irrigation.

Grade 2

A small area of land, to the south west of Newfound Farm, has been
mapped as Grade 2. This land is associated with slightly droughty
variants of the soils described in paragraph 2.4.2, The regular

irrigation water this area receives could significantly enhance the

potential of these soils, however, topscil stone ranges from 5-10%;

as a result these flints act as a slight impediment to cultivation,
harvesting and crop growth. It is this slight topsoil stone

limitation which excludes the 'land from a higher grade.

30 Subgrade 3a

Two main situations occur.

3.5.1 In the vicinity of Newfound Farm, land has been mapped as subgrade .
3a, where significantly droughty coarse textured soils occur. {refer
paragraph 2.4.1) Regular irrigation enhances the water holding

capacity of these soils; as a result the land has been graded 3a.

3.5.2 In the remaining areas of land graded 3a the moderately droughty
variants of soils described in paragraph 2.4.2 occur. The coarse
soil textures have a moderate limiting effect on the available water
holding capacity of these soil profiles. As a result moderate

droughtiness imperfections exclude this land from a higher grade.

3.6 Subgrade 3b

The majority of the survey area has been mapped as 3b. This land is
associated with the soils described in paragraph 2.4.1. These coarse
textured sandy scoils are freely draining and only hold low reserves
of available water. As a result droughtiness is the chief limitation

** to the ALC grade.

3.7 Non Agricultural

Woodland scrub, vacant land and recreational areas have been mapped

as non agricultural.

3.8 Urban

Residential buildings have been mapped as urban.

Resource Planning Group
April 1990 Cambridge RO
L Occasionally the soils may also be limited to subgrade 3b by surface

stone content (15%+).




Appendix 1

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 fruit, soft fruit, 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 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.
Grade 3 - 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. 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.
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PHYSICAL CHARACTERISTICS REPORT INCORPORATING AGRICULYURAL LAND CLASSIFICATION

LAND NORTH OF HALL FARM, INTWOOD, NORFOLK

1.0 INTRODUCTION

1.1 A S0il and Agricultural Land Classification survey was carried out
over 20.3 ha of land to the north of Hall Farm, Intwood, Norfolk, in
connection with a proposed sand and gravel extraction. The survey
was conducted on 24 October 1989.

1.2 A total of 23 obéervations were made, using a dutch auger, to a depth
of l.2m, unless stopped by impenetrable gravel. In addition two soil
plts were dug to assess subsoil conditions in more detail., Five
topsoil samples were sieved to assess the stone content.

1.3 The site comprised all or parts of 3 fields. The field to the west
was under a grass ley and the one to the east under winter wheat.
The middle field was supporting permanent grass.

2.0 AGRICULTURAL LAND CLASSIFICATION

2.1 The land has been classified predominantly as Grade 3b, with a small
area to the south of the site, at the top of the slope, as Grade 3a.
Four small areas of non agricultural land have been identified, with
three being woodland and the fourth at the eastern end being an old
sand and gravel pit currently used as a tip for farm waste.

2.2 The following table gives a breakdown of the areas and grades:

Grade Area ha %
3a 1.8, 8.9
3b 17.0 83.7
Non Agricultural 1.5 7.4
Total 20.3 100

2.3

2.4

3.0

3.1

3.2

3.3

3.4

The major limitation assoclated with this site is droughtiness. The
majority of the area which is Grade 3b has sandy soils with a
variable stone content. On the Grade 3a area the soils are slightly
heavier, but tend to be moderately stony and hence still suffer from
a drought limitation. Although irrigation is available on the farm,
it is considered that there is insufficient to warrant upgrading. In
addition as much of the site has a moderate slope with the central
area restricted to 3b on slope, irrigation could cause erosion on

these sandy soils if not carefully controlled.

A full description of the site and soil physical characteristics is

given below.
SITE PHYSICAL CHARACTERISTICS
Climate

Climatic information for the site has been interpolated from the 5km
grid dataset produced by the Meteorclogical Office (Met Office ,
1989). The average annual rainfall for the site is 608mm which 1is
low by national standards. The number of days at which the site is
likely to be at field capacity 1is moderately low at 118.

The accumulated temperature for this area is 1415 degrees celsius.
This parameter indicates the cumulative build-up of warmth available
for crop growth, and along with rainfall has an influence on the
development of soil moisture deficits and susceptibility to drought.
The calculated soil moisture deficits for wheat and potatoes are 119
and 113 mm respectively and thus the soils will require good reserves

of available water to prevent drought stress.

Relief

The site has a northerly aspect forming one site of a dry valley,
with the lowest lying land adjacent to the railway on the northern

boundary.

The altitude rises from approximately 14 m A0OD adjacent to the
railway to 32 m AOD on the mid polnt of the southern boundary.



Slopes are generally in the order of 5 to 70 with a steeper area of Stone typically 5-10%, comprising mainly small

some 100 in the middle of the site. The land tends to flatten out and medium round and subangular flints.

toward the northern boundary. Stonier patches may occur locally,
egspecially on the steeper sloping land.

4.0 SOIL PHYSICAL CHARACTERISTICS
Depth D in the range 30-40 cm, typically 35 cm.
Geology
Boundary : smooth sharp lower boundary.
4.1 The published geology map, Sheet 161 Norwich, (Geol. Surv 1975) shows
the area as fluvioglacial sands and gravels overlying chalk at depth. Roots H common to many fine and very fine roots.
4,2 The geological survey carried out by D K Symes Associates which Subsoil Texture z loamy medium sand or medium sand.

accompanies the application confirms the above, but imn some bore

holes shows a stony clay (boulder clay) overlying the sands and Colour H .strong brown or yellowish brown (7.5 YR

gravels. 5/6 and 10 YR 6/5).

Soils Stone 2 variable ranging from stonefree to very
‘ stony 20-30% small and medium sub-

4,2 The area 1s mapped as the Burlingham 1 Association by the Soil Survey rounded and subangular flints.

of England and Wales (Soil Surv. 1984), This association contains

sandy soils of the Newport serles along with fine loamy textured Depth t In some profiles workable sand and

stony soils of the Burlingham series. gravel immediately below topsoil. 1In

other profiles variable from 3¥.-15 cm.

4.3 The current survey confirms that the majority of the site is made up
of Newport series soils, with a small area of finer textured soils. Structure : massive or single grain.
bo4 Two soil mapping units were delineated and these are described below. Consistence : friable and occasionally firm.

However the area of soil mapping unit number 2 is s¢ small that it

does not warrant separate treatment when the site 1s worked and is Porosity : less than 0.5% biopores, but many very
only therefore included for completeness sake. fine pores.

SOIL MAPPING UNIT 1 Boundary : clear wavy boundary.

Topsoil Texture : Medium sandy loam, occaslonally loamy Parent Material:

medium sand.
Sand and Gravel : Ranging from 0% stones to 30-507% gravel

Colour : brown, (10 yr 4/4 or 4/3) with sand matrix. Stones are
predominantly flint.



SOTL. MAPPIRG UNIT 2

Topsoil

Subsoil 1

Subsoil 2

Texture

Colour

Stone :

Depth :

Boundary

LY}

Roots

.

Texture

Colour

.o

Stone

Depth

Structure :

Consistence:

Boundary

Texture :
Colour :
Stones 3
Depth :

Structure @

Consisrence:

medium sandy loam.
Brown (10 YR 4/4 or 4/3)

typically 5-10%, comprising mainly small and medium

subrounded and subangular flints.

in the range 30-40 cm.

smooth sharp boundary.

common to many fine or very fine.

medium sandy loam.

Yellowish brown (10 YR 5/4).

typically 10% small and medium subrounded and

subangular flints.

in the range 45 -60 cm.

masked by stones.

friable

clear wavy.

sandy clay loam

strong brown (7.5 YR 5/6).

variable 15-20% small and medium flints as above.

Assumed to go below 1.2 m as unable to auger as too

stony.

masked by stones.

firm.

Additional Information

At the eastern end of the site near the
existing pit a stony sandy clay loam
till was found underlying the loamy sand
or sand subsoll generally below 80 cm
depth, However over the majority of the
mapping unit, no till was found within
the top 1.2 m depth. At the site of pit
2 thig till occurred at 50 cm depth, but
was not found at this level in any of
the auger bores. The characteristics of
this pit equate more closely with the

auger bores in mapping unic 2.



Additional Information

October 1989

The soils are free draining wetness class 1. As
this 1s a narrow area the soils will be wvariable due

to the neighbouring fluvioglacial sand and gravel,

Resource Planning Group

Cambridge
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AGRICULTURAL LAND CLASSIFICATION
HARFORD FARM, IPSWICH RQAD, NORWICH
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BACKGROUND

Land on this 50 ha site was inspected on the 9th and 10th January
1992, in connection with proposals for a light industrial development.
A total of 41 auger borings were made mainly on a 100 metre grid
basis, supplemented by additional auger borings as necessary. This
information was supplemented by data collected from 3 soil profile
pits. At the time of survey the land was under winter barley, but had
until relatively recently been under an intensive irrigated potato
cropping regime. Approximately 10 hectares were in non agricultural
or urban use.

PHYSICAL FACTORS AFFECTING LAND QUALITY
Altitude and Relief

The site occupies level and sloping ground on the north facing valley
sides of the River Yare. From a maximum altitude of approximately 36
m AQD on the relatively level ground cleose to Hill Cottage, the land
falls over moderately steep to steep gradients (measured at 6° to 17°)
to a minimum altitude of approximately 5 m AOD on the river valley
floodplain, in the northwest of the site.

Gradient constitutes a limitation to land quality where it exceeds 7°
and effectively limits quality to subgrade 3b. This occurs on
sloping ground to the north and south west of the farm building, and
to the south of the Depot. On the west facing slopes north of
Marshall Farm Reoad, gradients were measured at 6° or occasionally 7°
and did not constitute a limitation to land quality. Some
particularly steeply sloping agricultural land immediately
east-north-east of the farm buildings was measured at 11° which
represents the maximum gradients permissible in 3b.

Areas of land with gradients in excess of 11° occur immediately south
west of Chapel Hill Wood and are currently uncultivated and under
scrub vegetation.

Surface Stoniness

Estimates of total stoniness and surface stones in excess of 2 cm were
made at each auger location acreoss the site, and riddling undertaken
where necessary to confirm quantities critical to individual ALC
grades. The descriptions which follow relate to stones in excess

of 2 cm:

Over much of the gently sloping land south of, and adjoining the River
Yare, surface stone was typically between 5-10% of soil wvolume,
although patches in excess of 10% were found to occur locally, thus
limiting this area to grade 3a.

South of Marshall Farm Road surface stoniness increased from 5% in the
vicinity of the road to just in excess cof 15% in the southwest corner
of the site where it effectively restricts land quality to 3b.

2.8

2.9

Over much of the intervening land surface stoniness was estimated at
3-6% of soil volume, with patches of up to 10% occurring rarely. Much
land is therefore eligible for grades 1 or 2 on stoniness grounds.

Exceptions occur on the level upper slopes east of the farm buildings
and to the south of Chapel Hill Wood and the adjoining scrub where
patches of between 10% and 22% of soil volume occur commonly,
restricting much of this area to 3b on stoniness grounds.

Topsoil Texture

This only constitutes a limitation to land quality on the level upper
slopes southwest and west of Hill Cottage where medium sand top soils
predominate.

Climate

The site is eligible climatically for grade 1. The relevant climate
parameters are as follows:

Average Annual Rainfall 597 mm
Accumulated Temperature 1408°C
Field Capacity Days 114
Moisture Deficit (Wheat) 120 mm
Moisture Deficit (Potatoes) 115 mm
Geology

The solid geology of the site is Upper Chalk, although this is only
mapped as being exposed in relatively small areas of gently sloping
ground adjoining the River Yare. Elsewhere the Chalk is obscured by
spreads of glacial sands and gravels, or in small areas immediately
adjoining the river, by first terrace river gravels. Alluvium is
mapped as occurring on the lowlying marshland to the north of the site
and in a narrow tongue along the valley floor extending southwards
from the Depot.

Soils

Two main soil types occur on the agricultural land on site and these
are related closely to relief.

On the gently sloping land adjoining the River Yare soils are
moderately well bodied, slightly stony and comprise sandy loam or
sandy clay loam textures overlying chalk marl (silty clay loam in
texture) below 50 cm depth. Wetness class is assessed as
predominantly II, occasionally I.

Elsewhere soils mainly comprise free draining (wetness class I) light
textured loamy sands, sands and sandy loam topsoils overlying
progressively higher textured subsoils. The stone content of these
profiles is variable ranging from very slightly stony to moderately
stony in some locations (see paragraphs 2.4 to 2.8). Due to their
light texture these soils are particularly prone to surface water
erosion, which may be severe in areas of sloping ground.
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3.2

3.3

3.4

3.5

In small areas to the west of the site, heavier soils outcrop con the
shoulders of some slopes. Profiles in these areas are typically stony
and comprise sandy loam or sandy clay leocam textures overlying stiff
clay at shallow depth, which may in turn overlie gravel or hoggin.
Wetness class is assessed predominantly as III.

AGRICULTURAL LAND CLASSIFICATION

A reliable and adequate source of irrigation water is available on
site and has been taken into account in grading the land. It should
be noted however that upgrading has only occurred in one relatively
small area of gently sloping or level land with reduced risk of
surface water erosion and no over riding gradient, or stoniness or
topsoil texture constraints.

The site is graded 3a and 3b. A breakdown of ALC grades in hectares
and percentage terms is provided below.

ALC Ha %

3a 1.5 22.8
3b 28.4 56.2
Non agricultural 8.2 16.2
Urban 2.4 4.8
Totals 50.5 100.¢
Subgrade 3a

This occurs on the gently slecping land immediately south of the River
Yare. The soils in this area are more fully described in paragraph
2.11 and the land is limited predeminantly by droughtiness
constraints. Although irrigation water could partially offset this
droughtiness limitation, the occurrence of stonier areas (in excess of
10% topsoil volume) effectively excludes this area from a higher
grade.

Subgrade 3b

This is mapped over the rest of the site where light textured soils
predominate (see paragraphs 2.12 and 2.13). The majority of this area
is limited by gradient and droughtiness constraints although the less
stony, level upper slopes west and southwest of Hill Cottage are
restricted to 3b by their medium sand topscils. Many areas of sloping
ground are also affected by surface water erosion which was evident on
site at the time of survey. These individual constraints collectively
constitute a pattern limitation which significantly reduces the
beneficial effects of available irrigation, since large areas remain
restricted to 3b by gradient, surface stoniness and topsoil texture
constraints. This land is therefore assessed in an unirrigated state
as 3b.

Small areas of particularly steeply sloping ground east-north-east of
the farm buildings on apprcach grade 4 (see paragraph 2.2). These
areas remain in continued arable cultivation producing cereals and
until recently, potatoes, and are therefore included in 3b.

3.6

3% T

January 1992

An exception to the above findings occurs on the relatively level
upper slopes east of the farm buildings and south of Chapel Hill Wood
where soils graded 4 on droughtiness (due to the high profile stone
contents described in paragraph 2.8) are upgraded to 3b with
irrigation.

Non Agricultural Land

This is mapped on the lowlying marshland to the north west of the site
which lies wet for much of the year and is under rough vegetation. It
also occurs in a small area to the east of the Depot on the site of an
old marling pit, te the north of the farm buildings in an area of new
planting on disturbed ground, in Chapel Hill Wood, and the scrubland
adjoining it to the socuth west.

Urban

The farm buildings, yard and adjacent cottage are included in this
category.

KATHERINE A JEWSON
Resource Planning Group
Cambridge RO
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AGRICULTURAL LAND CLASSIFICATION
MANGREEN HALL FARM

1.2

2.0

INTRODUCTION

This 152 hectare site was inspected during October and November 1990 in
connection with residential/light industrial development proposals. A
total of 212 soil inspections were made on site supplemented by
information from 9 soil profile pits. At the time of survey the
central part of the site surrounding Mangreen Hall was under
horticultural use - typical crops including organically grown cabbages,
carrots, leeks, parsnips, sprouts, onions and potatoes. The peripheral

areas of the farm were under cereals and peas or set-aside.

On the provisional one inch to one mile ALC map sheet numbers 126 (MAFF
1972) the site is shown as grade 3. Subsequent semi detailed work in
the wvicinity of the Norwich southern bypass route indicates a
predominance of subgrade 3a, with smaller areas of subgrade 3b.
{Isolated auger borings of grade 2 quality are not identified at this
scale of mapping.) The current survey was undertaken to provide a more
detailed representation of agricultural land quality within the

proposed development area.

PHYSICAL FACTORS AFFECTIRG LAND QUALITY

Climate

Site specific climate data has been obtained by interpolating
information contained in the b5km grid dataset produced by the
Meteorological Qffice (Met Office, 1989).

This shows the Mangreen site has an average annual rainfall of

approximately 617 mm, which is low by national standards. Soils are at

field capacity for a relatively short period of about 118 days. -

2.4

*k

The accumulated temperature for this area is approximately 1389°
celsius. This parameter gives an indication of the cumulative build up
of warmth and influences the development of soil moisture deficits
{SMD)* and hence susceptibility to drought. The soil moisture deficits
for wheat and potatoes at the Mangreen site are calculated as 116 mm

and 111 mm respectively.

The site is neither particularly exposed nor frost prone.

Climate itself is not limiting to agricultural land quality. However,
the interaction of climate with so0il texture in this fairly dry
geographical area results in some so0ils being susceptible to drought.
Although an irrigation facility is available on site, water is not
available in sufficient quantity to justify upgrading land with an
overall droughtiness constraint, The availability of irrigation water

has therefore not been considered in determining ALC grade.

Altitude and Relief

The site occupies a watershed location between two mnorth flowing
tributaries to the River Yare. The majority of the site is lewvel or
very gently sloping and lies between altitudes of 35 metres and 40
metres AOD. Around the northwestern and eastern fringes, however the
ground falls over moderately steep gradients (typically 7.5°)** towards
the valleys of the River Yare tributaries. In these latter areas
gradient constitutes an overriding limitation to agricultural land

quality restricting it to no higher than subgrade 3b.

SMD represents balance between rainfall and evapotranspiration which
occurs during the growing season. For ALC purposes the SMD's
developing under a winter wheat and maincrop potato cover are
considered. These "reference" crops have been selected because they
are widely grown and in terms of their susceptibility to drought, are
representative of a wide range of crops.

Measured by Suuntc hand held optical reading clinometer.
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2.9

Geology & Soils

The geology of this area is mapped on the 1:50,000 scale solid and
drift edition geology map sheet number 161 (Geol. Surv. 1975). This
shows the site to be mainly comprised of glacial boulder clay drift,
with smaller areas of glacial sands and gravels overlying the drift

around the northern and eastern fringes.

Field Survey observation broadly support this description but indicates
that smaller areas of glacial sands and gravels also occur on the more

gently sloping ground towards the extreme south of the site.

Two main soil types were identified:

Over the majority of the central and southwestern parts of the site
soils have developed over underlying chalky boulder clay drift and are
relatively uniform in nature. Typically profiles comprise sandy loam
or sandy clay loam (rarely clay loam) topsoils overlying similar upper
subsoils which in turn overlie c¢lay lower subscils below 40-75 cm
depth. In many locations the clay overlies a friable chalky drift
below approximately 80 cm. Rarely topsoils directly overlie clay upper
subsoils at 30/35 em depth.

These profiles are typically non calcareous in the upper horizons and
become calcareous as the underlying chalky drift is approached.
Profile stone content is generally slight or very slight {3-8% soil
volume) at the surface, becoming more variable in the upper subsoils
where values in the range 5-25% of scil volume were recorded.  Stones
are commonly in the size range small and medium and comprise mainly
flints in the upper horizons and chalk in the underlying boulder clay
drift. Soil drainage is assessed predominantly as wetness class II

with smaller areas of wetness class III and I.

The second main soil type occurs around the northern, eastern and
extreme southern fringes of the site, largely coinciding with the
mapped deposits of glacial sand and gravel. Soils in these areas
typically comprise sandy loam, less frequently loamy sand topsoils over

similar or lighter, slightly or moderately stony subscils (5-35% soil

volume), which may extend to depth or overlie gravel/hoggin below
40-60cm.

Surface stone within these areas is variable ranging from slight to
very slight (3-8% scil wvolume) in the north and north east, becoming
stonier (10-15%) so0il volume in the east and extreme south. A small
area of more severe surface stone (15-25% soil volume) was recorded to
the immediate north of Dunston Hills and east of the A140. Soil
drainage is free and wetness class 1is assessed predominantly as 1I.
Isolated auger borings of this soil type also occur in shallow valley

features in the southwest of the site.

AGRICULTURAL LAND CLASSIFICATION

The site is predominantly graded 2, with smaller areas of 3a and 3b. A

breakdown of land gquality in hectares and percentage is provided below:

ALC ' Ha %

2 52.4 35.6
3a 44.4 29.1
3b 41.1 27.0
Urban 9.3 6.1
Non Agricultural 3.4 _ 2.2
Total 152.4 100.0
Grade 2

This occurs in the vicinity of Mangreen Hall in the central part of the
site and in smaller areas adjacent the northern and western boundaries.
These areas comprise the less stony, better drained variants of soils
described in paragraphs 2.9 to 2.10. The land is 1limited by minor
winter wetness and summer droughtiness constraints. BEven without the
benefit of irrigation it remains capable of producing moderate to high

yields of a wide range of agricultural and horticultural crops.

Subgrade 3a

This occurs fairly extensively on site encompassing the stenier,

heavier and less well drained variants of soils described in paragraphs
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2.9 to 2.10 together with the deeper, less stony and more water
retentive variants of the lighter soils described in paragraph 2.11 to
2.12. (The latter represent soils which are transitional between the
two main types.) This land is predominantly limited by winter wetness,
although smaller areas of lighter soil types are 1limited by summer
droughtiness constraints. Small areas of lighter soils in the vicinity
of the A140 and in the extreme south of the site are limited by surface
stoniness {(see paragraph 2.12). Towards the southwest corner of the
site many soil inspections are or approach grade 2 in quality, these
have not been delineated separately due to their random distribution
amongst borings of sub grade 3a.

S rade 3b

This is mapped around the northern, eastern and extreme southern
fringes, coinciding largely with the areas mapped as glacial sands and
gravels on the published geological map sheet number 161. Land in this
area ceomprises the lighter, shallower, and/or stonier variants of soils
described in paragraph 2.11 to 2.12 and is predominantly limited by
moderately severe droughtiness constraints. Smaller areas in the
extreme northwest of the site, and east of the A140 are also limited by
gradient and surface stoniness constraints (see paragraphs 2.6 and
2.12).

Non Agricultural & Urban

Areas of woodland, larger ponds and waste ground are mapped as non
agricultural. Major roads, buildings and their associated grounds

appear as urban.

Resource Planning Group
January 1991 Cambridge RO



= = - Agricultural Land Classification
| | | Gowthorpe Manor, Norfolk

AGRICULTURAL LAND

Agricultural Grades Agricultural Land Quality
Grade 1 Very high
03
Grade 2
a
Grade 3[
Grade 4
Grade 5 Very low

Disturbed E Agricultural Buildings UI[I]]]]]]]

Station

- 2 HH ; Diane’s
vardeston \ggemi & . : : 3 g . | 4, Wood

House

NON AGRICULTURAL LAND

AL Land predominantly in urban use -
-~
g-:. Other land primarily in non-agricultural use -
I &
‘\-:-'! 02 # Land in this category does not occur on this map
=X ( ,_K
4; 0o
SOURCE MAPS Base maps taken from the O.S. 1:10000
Sheets TG20SW,10SE
This map is accurate only at the scale shown.
Any enlargement could be misleading
Scale 1:10000
100 0 100 200 300 400 500 600 700 800 9S00 1000
[ FwTw. | b I 1 i 1 L 1 1 1 o |
Metres
ap,
C::r:h ’5
Frf— L 7 01 Drawn by the Cartographic Unit,
I ~! Farm & Countryside Service
"'TMQ / £ | > JIC - / Cambridge.Ref. =
'Bunlllo; odgs Farm Sokes ./(,..:. - .‘ i 3 ; : 2 K Ordnance Survey maps reproduced m Minmq Jric T (:',e

H] ' with the permission of the Controller, =
22 H.M.S.0. Fisheries
20 21 © Crown Copyright reserved 1991 and Food




Agricultural Land Classification
Gowthorpe Manor, Norfolk

03

/n -
el Ddl,nxon
AN, ' Hills

N \
(Swardeston Hall by
D Farm HQ\. ~

-

@® Location of soil pit

_ _Blessesctiy Ip==
> Transformer 1) *
% ’ - Station Iy,
- < A "ac, i =
vardeston [} y '

House

02

‘4
o N
= EEEE )

SOURCE MAPS Base maps taken from the O.S. 1:10000
Sheets TG20SW,10SE

This map is accurate only at the scale shown.
Any enlargement could be misleading

Sewage Frumpan.
Seation

Scale 1:10000
. ~ 100 0 100 200 300 400 500 600 700 800 900 1000
1 - 1 1 1 i 1 '] 1 1 1 —J

tasaal
/b
Glebe F Metres
The Vale ;! T .
| Hospital _——
The New /
01 Drawn by the Cartographic Unit,

Farm & Countryside Service
Cambridge. Rel.

Ministry of
Ordnance Survey maps reproduced =

: e
s Jr R v with the permission of the Controller, Fist -
H."-s.o- g
20 21 22 © Crown Copyright reserved 1991 and Food




. s i 22 Agricultural Land Classification
Gowthorpe Manor, Norfolk
twood Lane
o
o 1.5/
e e | “ ’{LG’:/'
T/
\ S
g — 5 ” "a 'y
3 \ = /| in | > .{\
i / ' ’.‘J VY W
< ' \ i I\ .
’ 2 L == ,;"iff 03
& — 2 2 5 7 /2
BNl .{-‘\:' Danston
| g ';Ff Hills
5 B 7 B 8 a0 A1 Y
; Tty 08 = i
S—" 1 | e Location of auger boring
_15 J6 17 B 413 20 21 P2 N :
,25 26 28 29 30 31 32 39
78 \_“v._ ..\ Swa .,_;_. ston MHa }b e = S
34 ;;'9 36 37 38 39 40 A1 A3
\ /
Sward &en 44 ' 51 = £ o .
-ardeucn, —— R ; . | = r 'T_ -J
House N @/ ¥ . £3 ‘54 . - . ) I‘i’,J
" - b
c H2._ F3 /pa 5 " B7- JA 72 73 |74 75 TI6NSIL. T_:jg‘j
~1. Sa CD~ . B s
79 po p1 p U3 pa ps 5s ; a1 92 g
: N . ‘
@5 9697 98| 99 ,.' u\ 01 402 103 ,104 4 105\?111 ,ma a097 L/ A 02
| )
-'"":-.—-. ® \T{ ! /A-,_ﬂn.
2110 111 ﬂEW ﬁﬁ..:ia J17 118 119 120 121 122 123 &2 = -
i . .. . 7
': %) G reen f — . 4 . y
125 By 6 J87 J28 1
o ; \8'?\ I - '132 133 : 135 ! ‘-:-," SOURCE MAPS Base maps taken from the O.S. 1:10000
). - /¢ Sheets TG20SW,10SE
[~ 138 133 140 141 Jj1a2 143 144"774B /145 48.
’ I ahmy e
4 e R . i g : :
i 150 151 152 153 15/ 155 156 157 ‘.‘ o This map is accurate only at.the sc_:ale shown.
; v | \ /'| Any enlargement could be misleading
: \ {
/ . .158 159 160 |161 A &
J 13 - e —— [] ‘ /
/ : . -, \ /
/ o, e ‘ g
/ o \ - .
s X R s Jj ,'/ v.]elr". e N | _!}# T
Tt / - ”“‘/ A\ g — Scale 1:10000
L . 7 e | k 9., i
sl = wr o I M 100 0 100 200 300 400 500 600 700 800 900 1000
r / y / ' ‘f\].—: Laiasl 1 1 1 1 1 1 1 1 1 fl
1 / .‘ The e Glaba Fyiim * Metres
\ “: / Hosp tal E ' -
) L S o
:‘ [ ) ! " hurch [0
| | T «ﬂ{ﬂy
\ o 1A - — — _.: Ly 01 Drawn by the Cartographic Unit,
v s 7 f," } Farm & Countryside Service
g Rata ‘ $ =) ."r-“ Cambridge.Rel. e
i “ /l MLM;: Farm Serags Plmping 1 | “ / ’ '\ ,f y £.§ . Ordnance Survey maps reproduced M.AFF Mln!str#ud
= | / " with the permission of the Controller, w e
2 HM.SO Fisheries
21 2 © Crown Copyright reserved 1991 and Food






