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SUMMARY

A geophysical survey was carried out within five areas over a total of 1ha on
agricultural land near Burnham-on-Sea, Somerset. The survey was targeted
over the proposed development areas of five wind turbines, each covering an
area of 1800m?. The results of the magnetometer survey show that levels of
magnetic enhancement are low within the site. Positive area anomalies
located within the majority of the survey areas do not have the characteristics
of anthropogenically cut features but are likely to be responses to variable
geology with the former depositional or erosional environment of the
underlying alluvium. Negative linear anomalies have been located but the
majority of these correspond to visible drainage channels within the survey
areas.

1 INTRODUCTION
1.1 Survey background

1.1.1 Archaeological Surveys was commissioned by Cotswold Archaeology on
behalf of Ecotricity to undertake a geophysical survey of an area of land at
Edithmarsh, Burnham-on-Sea that has been outlined for development as a
wind farm. This survey formed part of an assessment of any potential
archaeology that may be affected by the development.

1.2 Survey objectives

1.2.1 The objective of the survey was to use magnetometry to locate geophysical
anomalies that may be archaeological in origin so that they may be assessed
prior to development of the site.

1.3 Site location

1.3.1 The site is located at Inner Farm, Edithmarsh near Burnham-on-Sea,
Somerset and approximately centred on OS grid reference ST 326 503.

1.4 Site description

1.4.1 The geophysical survey covers an area of approximately 1ha, divided into 5
separate survey areas each of 1800m? within flat agricultural land currently
used for pasture. Groundwater levels are controlled by ditches both
surrounding and within some of the areas.

1.5 Site history and archaeological potential

1.5.1 There is potential for evidence of Roman or conceivably Iron Age salt working
activity to be present in the vicinity, although there is currently no evidence for
this within the site. This area of the Central Somerset Levels was unique in not
being reclaimed in the Roman period, and it has been concluded that is was
left tidal in order to use it for such activities as salt production. Roman pottery
has been found in the vicinity, suggesting that some Roman activity was
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taking place in the locality. The line of a possible Saxon sea wall bisects the
site and remains of this feature may survive below current ground level. This
feature would have been one of a network of walls and channels, protecting
the area. (Cotswold Archaeology, 2006).

1.6 Geology and soils

1.6.1

1.6.2

The underlying geology is Lower Lias (BGS 2001) with overlying deposits of
marine alluvium (BGS 1977). Magnetic responses over alluvium can be
average to poor depending on the depth of the feature and extent of alluvial
build up (English Heritage, 1995).

The overlying soils across much of the site are from the Newchurch 2
association which are pelo-calcareous alluvial gley soils. These consist of
deep stoneless mainly calcareous soils formed over marine alluvium. (Soil
Survey of England and Wales 1983).

2 METHODOLOGY

2.1 Technical synopsis

2.1.1

2.1.2

Detailed magnetometry records localised magnetic fields that can relate to
former human activity. Alteration of iron minerals present within topsoil is
related to activities such as burning and the break down of biological material.
These minerals become weakly magnetic within the Earth’s magnetic field and
can accumulate in features such as ditches and pits that are cut into the
underlying subsoil. Mapping this magnetic variation can provide evidence of
former settlement and land use. Additional technical details can be found in
Appendix A.

The localised variations in magnetism are measured as sub-units of the tesla
which is a Sl unit of magnetic flux density. These sub-units are nanoteslas
(nT) which are equivalent to 10-9 tesla (T).

2.2 Equipment details and configuration

2.21

2.2.2

The detailed magnetic survey was carried out using a Bartington Grad601-2
gradiometer. This instrument effectively measures a magnetic gradient
between two fluxgate sensors mounted vertically 1m apart. Two sets of
sensors are mounted on a single frame 1m apart horizontally. The instrument
is extremely sensitive and is able to measure magnetic variation to 0.1
nanoTesla (nT). All readings are saved to an integral data logger for analysis
and presentation.

Data was collected at 0.25m centres along traverses 1m apart. The survey
area was separated into 30m by 30m grids giving 3600 recorded
measurements per grid. This sampling interval is very effective at locating
archaeological features and is the recommended methodology for
archaeological prospection (English Heritage, 1995).
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2.2.3 The survey grids were set out using a Topcon GTS212 total station and CSI
Wireless dGPS (differential Global Positioning System). The dGPS was used
to establish and reference a baseline orthogonal to the Ordnance Survey
National Grid using the OSGB36 datum. Positional accuracy achievable using
dGPS is considered as sub-metre as correction signals are received either
from ground-based beacons or a geostationary satellite. A number of
parameters are constantly monitored by the system in order to achieve best
accuracy. Grids set out orthogonal to the OS grid produce greater clarity of
plotted results as no rotation is required.

2.3 Data processing and presentation

2.3.1 Magnetometry data downloaded from the Grad 601-2 data logger is analysed
and processed in specialist software known as ArcheoSurveyor. The software
allows greyscale and trace plots to be produced for presentation and display.

2.3.2 Only minimal processing is carried out in order to enhance the results of the
survey for display. Raw data is always analysed and displayed in the report as
processing can modify anomalies. The following schedule sets out the data
and image processing used in this survey. It should be noted that image
processing does not change the values of the data and is used for visual
enhancement; data processing will alter values through mathematical
functions.

Image processing

e Clipping of processed data at either £3nT or +1nT to enhance low
magnitude anomalies
e Destagger may also be used to enhance linear anomalies

Data processing

e Zero mean traverse is applied in order to balance readings along each
traverse

2.3.3 An abstraction and interpretation is offered for all geophysical anomalies
located by the survey. A brief summary of each anomaly is set out in list form
within the results (Section 3), to allow a rapid assessment of features within
each survey area.

3 RESULTS
3.1 General overview

3.1.1 The detailed magnetic survey was carried out over a total of 5 survey areas
covering an area of 1ha. Geophysical anomalies located can be generally
classified as negative linear anomalies caused by responses to drainage
ditches, negative linear anomalies of uncertain origin, low magnitude positive
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area anomalies possibly of alluvial origin, areas of magnetic debris and strong
dipolar anomalies relating to ferrous objects and material in the topsoil.

3.2 Area 1 centred on 332775, 149943, see Figures 3-7.

e Several amorphous positive area anomalies can be seen within this
survey area. They are of a very low magnitude and may be responses
to changes in depositional material within the underlying soil or
alluvium, or variations in previous groundwater drainage.

e A weakly dipolar linear anomaly extends across the south of the survey
area and may be a response to a buried drain, service or cable.

e Strong discrete dipolar anomalies are responses to ferrous objects in
the topsoil.

3.3 Area 2 centred on 332506, 150701, see Figures 8-12.

e Several amorphous positive area anomalies can be seen within this
survey area. They are likely to have a similar origin to those seen in
Area 1 to the south and may be responses to changes in material within
the underlying soil or alluvium.

e Strong discrete dipolar anomalies are responses to ferrous objects in
the topsoil.

3.4 Area 3 centred on 332500, 150741, see Figures 13-17.

e Four negative linear anomalies can be seen crossing the eastern part
of the survey area. These correspond to drainage ditches in the field
that may have caused a negative response due to decreased levels of
topsoil and waterlogged conditions.

e An area of magnetic debris is a response to a spread of thermoremnant
material such as dumped brick. This dumped material was visible in
the field and is situated adjacent to a field entrance.

e Strong discrete dipolar anomalies are responses to ferrous objects in
the topsoil.

3.5 Area 4 centred on 332496, 150674, see Figures 18-22.

e A positive linear anomaly can be seen within the centre of the survey
area. Although this type of anomaly may be a response to the
magnetically enhanced fill of a cut feature, it is possible that in this case
it is a response to a drain.

e A series of parallel linear anomalies are oriented approximately north
to south and are likely to have been caused by agricultural activity.
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e Several positive area anomalies are likely to be responses to changes
in deposition material or drainage morphology within the underlying
alluvium.

e Several discrete dipolar anomalies are responses to ferrous objects.

3.6 Area 5 centred on 332809, 150379, see Figures 23-27.

4

e A negative linear anomaly, approximately 2m wide extends north-north-
east to south-south-west across the survey area. This anomaly
corresponds to a visible drainage channel within the field.

e A series of parallel linear anomalies are oriented approximately north-
north-east to south-south-west and are likely to have been caused by
agricultural activity such or be responses to other drainage channels.

¢ In the western half of the survey area, a very weak negative linear
anomaly appears to extend approximately north-west to south-east. It
is difficult to accurately determine its origin, but it may be associated
with previous drainage or agricultural activity.

e Several discrete dipolar anomalies are responses to ferrous objects.

CONCLUSION

4.1.1 The magnetometer survey revealed that levels of magnetic enhancement

were generally very low across all survey areas. Positive area anomalies
were located in the majority of survey areas but their amorphous form
suggests that they do not relate to cut features but to natural variations in
alluvial deposition or the former erosional environment . Negative linear
anomalies tend to correspond directly to visible drainage channels within the
survey areas.

5 REFERENCES

British Geological Society, 1977, Geological Survey Ten Mile Map, South
Sheet, First Edition (Quaternary), Scale 1:625 000.

British Geological Society, 2001, Solid Geology Map, UK South Sheet,
1:625 000 scale, 4" edition.

Cotswold Archaeology, 2006. Windfarm development, Burnham-on-Sea,
Somerset, Written Scheme of Investigation for a Geophysical Survey.
Unpublished.

English Heritage, 1995, Geophysical survey in archaeological field evaluation.
Research and Professional Service Guideline No 1.

Soil Survey of England and Wales, 1983, Soils of England and Wales, Sheet 5
South West England.



Archaeological Surveys Proposed wind farm, Burnham-on-Sea Magnetometer Survey

Appendix A — basic principles of magnetic survey

Iron minerals are always present to some degree within the topsoil and enhancement
associated with human activity is related to increases in the level of magnetic
susceptibility and thermoremnant material.

Magnetic susceptibility is an induced magnetism within a material when it is in the
presence of a magnetic field. This can be thought of as effectively permanent due to
the presence of the Earth’s magnetic field.

Thermoremnant magnetism occurs when ferrous material is heated beyond a specific
temperature known as the Curie Point. Demagnetisation occurs at this temperature
with re-magnetisation by the Earth’s magnetic field on cooling.

Enhancement of magnetic susceptibility can occur in areas subject to burning and
complex fermentation processes on biological material; these are frequently
associated with human settlement. Thermoremnant features include ovens, hearths
and kilns. In addition thermoremnant material such as tile and brick may also be
associated with human activity and settlement.

Silting and deliberate infilling of ditches and pits with magnetically enhanced soil can
create an area of enhancement compared with the surrounding soils and subsoils
into which the feature is cut. Mapping enhanced areas will produce linear and
discrete anomalies allowing an assessment and characterisation of hidden
subsurface features.

It should be noted that areas of negative enhancement can be produced from
material having lower magnetic properties compared to topsoil. This is common for
many sedimentary bedrocks and subsoils which were often used in the construction
of banks and walls etc. Mapping these ‘negative’ anomalies may also reveal
archaeological features.

Magnetic survey or magnetometry can be carried out using a fluxgate gradiometer
and may be referred to as gradiometry. The gradiometer is a passive instrument
consisting of two fluxgate sensors mounted vertically 1m apart. The instrument is
carried about 30cm above the ground surface and the upper sensor measures the
Earth’s magnetic field as does the lower sensor but this is influenced to a greater
degree by any localised buried field. The difference between the two sensors will
relate to the strength of magnetic field created by the buried feature. If no enhanced
feature is present the field measured by both sensors will be similar and the
difference close to zero.

There are a number of factors that may affect the magnetic survey and these include
soil type, local geology and previous human activity. Situations arise where magnetic
disturbance associated with modern services, metal fencing, dumped waste material
etc., obscures low magnitude fields associated with archaeological features.
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