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1. Introduction
1.1. This document details a Written Scheme of Investigation for a geophysical survey by Magnitude

1.2:

1.3.

1.4.

Surveys Ltd (MS) for Tetra Tech Ltd. The survey comprises a c. 29.4ha area of pasture and
agricultural land at Cefn Park, Wrexham, North Wales (SJ 35743 50731).

The geophysical survey will comprise hand-pulled/quad-towed, cart-mounted or hand-carried
GNSS-positioned fluxgate gradiometer survey. Magnetic survey is the standard primary
geophysical method for archaeological applications in the UK for its ability to detect a range of
different features. The technique is particularly suited to detecting fired or magnetically
enhanced features, such as ditches, pits, kilns, sunken featured buildings (SFBs) and industrial
activity (David et al., 2008).

The survey will be conducted in line with the current best practice guidelines produced by
Historic England (David et al., 2008), the Chartered Institute for Archaeologists (CIfA, 2020) and
the European Archaeological Council (Schmidt et al., 2015).

The proposed start of the survey is on the 18" December 2023. The Survey is expected to take
four days to complete.

2. Objective

2.1.

The objective of this geophysical survey is to assess the subsurface archaeological potential of
the survey area.

3. Quality Assurance

3.1.

Y.

3.3.

3.4.

Project management, survey work, data processing and report production will be carried out by
qualified and professional geophysicists to standards exceeding the current best practice (CIfA,
2020; David et al., 2008; Schmidt et al., 2015). All MS managers, field and office staff have
degree qualifications relevant to archaeology or geophysics and/or field experience.

Magnitude Surveys is a Registered Organisation of the Chartered Institute for Archaeologists
(CIfA), the chartered UK body for archaeologists, and a corporate member of ISAP (International
Society for Archaeological Prospection).

The directors of MS are involved in cutting edge research and the development of
guidance/policy. Specifically, Dr Chrys Harris has a PhD in archaeological geophysics from the
University of Bradford, is a Member of CIfA and is the Vice-Chair of the International Society for
Archaeological Prospection (ISAP); Finnegan Pope-Carter has an MSc in archaeological
geophysics and is a Fellow of the London Geological Society, as well as a member of GeoSIG
(CIfA Geophysics Special Interest Group); Dr Paul Johnson has a PhD in archaeology from the
University of Southampton, is a Fellow of the Society of Antiquaries of London and is a Member
of CIfA, has been a member of the ISAP Management Committee since 2015, and is currently
the nominated representative for the EAA Archaeological Prospection Community to the board
of the European Archaeological Association.

MS has developed a bespoke geophysical system whereby data is live-streamed from the field

back to the office while fieldwork is ongoing. This allows for data to be regularly monitored not
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only in the field, but by managers in a controlled office environment. Coverage gaps or small
errors within the data can be quickly identified and rectified, improving quality control of field
survey. The live data streaming allows MS to provide processed data to the client at regular
intervals, allowing all parties to be informed of the field survey’s progress. Should it become
apparent that the survey is being compromised by local conditions, such as the spreading of
green waste, this will be reported back to the client and a mitigation strategy can be devised if
necessary.

4. Geographic Background

4.1.

4.2.

4.3.

The survey area consists of c. 29.4ha over five fields, east of Wrexham.

The underlying geology consists of mudstone, sandstone and conglomerate of the Salop
Formation, Superficial deposits largely consists of glaciofluvial sheet deposits of Devensian sand
and gravel. However, a band of till, Devensian diamicton runs through the west of the survey
area (BGS 2023).

The soils consist of freely draining, slightly acidic, sandy soils (Soilscapes 2023).

5. Archaeological Background

1l

5.2,

5i3.

5.4.

I

The following archaeological background is a summary of an archaeological and heritage desk-
based assessment produced by Harworth Group and provided by Tetra Tech (Hilton, S 2021).

A hoard of six bronze unlooped palstaves and one chisel dated to the Bronze Age were located
c. 790m northwest of the survey area, with a blade of an Early Bronze Age socketed axe
identified c. 1km south of the survey area.

A copper alloy coin of Marcus Aurelius and a very worn bronze coin of Hadrian were identified
within the centre of the survey area, alluding to Romano-British activity. The head of a broken
dolphin type bow brooch and a fragment of a Roman fibula brooch were located c. 760m south
of the survey area.

The medieval town of Wrexham is thought to have been founded prior to 1220, with Cefn Park
itself having medieval origins, with medieval mapping showing an enclosure pale to the east of
Wrexham. Further medieval assets includes a trapezoidal copper-alloy buckle located within the
east of the survey area and a copper alloy beehive thimble located c. 860m east of the survey
area.

A large number of post-medieval and industrial assets are located within the immediate area
surrounding the application site, with collections of farm buildings to the north, south and west
of the survey area, with Cefn Park and associated assets to the south of the application site.

6. Risk Assessment

6.1.

MS has a Risk Assessment and Method Statement (RAMS) for survey that can be provided on
request and will be updated to reflect any site conditions we are notified of in advance. Before
geophysical survey commences, a brief walkover will be undertaken to identify any additional
hazards of an unusual or site-specific nature. If any additional hazards are identified, an
additional site-specific risk assessment will be updated to include these hazards and all
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surveyors will be informed of the risk. If appropriate mitigation factors cannot be put in place,
then the field or part thereof will not be surveyed.

6.2. Field staff will attend a site induction if required. Necessary PPE will be supplied and worn. Wet
and cold/hot weather protection is also supplied.

6.3. All surveyors have been issued company mobile phones. Survey teams are expected to make
regular contact with the office to keep all parties updated with survey progress. Any change in
conditions that may affect the health and safety of the survey team must be reported
immediately.

6.4. The survey van contains suitable welfare facilities. Antiseptic hand gel is provided, as is bottled
drinking water. A first aid kit is stored in the cab of the van, with a second kit near personnel
within the survey area.

6.5. The nearest NHS urgent care centre is at Wrexham Maelor Hospital Emergency Department,
Croesnewydd Road, Wrexham, LL13 7TD. Should toilets be unavailable on site, the nearest
public accessible toilet is located at Asda Wrexham Superstore, Holt Road, Wrexham, LL13 8HL.

7. Methodology

7.1.Data Collection

7.1.1. Magnetometer surveys are generally the most cost effective and suitable geophysical
technique for the detection of archaeology in England. Therefore, a magnetometer
survey should be the preferred geophysical technique unless its use is precluded by any
specific survey objectives or the site environment. For this site, no factors precluded
the recommendation of a standard magnetometer survey.

7.1.2. For this reason, geophysical survey will comprise the magnetic method as described in
the following table.

7.1.3. Table of survey strategies:

Method Instrument Traverse Interval Sample Interval
Bartington 200 Hz

Magnetic Instruments Grad-13 Digital 1m reprojected to
Three-Axis Gradiometer 0.125m

7.1.4.MS employs a modular cart system, which can easily be configured to be towed by quad,
pulled by hand, or carried depending on what is most suitable for the site configuration
and conditions. The system can be hand-carried so that survey can be undertaken should
conditions preclude survey with the wheels. The hand carried system retains all of the
advantages of a cart system because it is still GNSS positioned and the sensors are
maintained at a consistent height.

7.1.5. Magnetic data will be collected using MS’ bespoke, hand-pulled/quad-towed cart
system OR hand-carried GNSS-positioned system. MS’ cart OR hand-carried system will
be comprised of Bartington Instruments Grad 13 Digital Three-Axis Gradiometers.
Positional referencing will be through a multi-channel, multi-constellation GNSS Smart
Antenna RTK GPS outputting in NMEA mode to ensure high positional accuracy of
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collected measurements. The RTK GPS is accurate to 0.008m + 1ppm in the horizontal
and 0.015m + 1ppm in the vertical.

Magnetic and GPS data will be stored on an SD card within MS’ bespoke datalogger. The
datalogger is continuously synced, via an in-field Wi-Fi unit, to servers within MS’
offices. This allows data collection, processing and visualisation to be monitored in real-
time as fieldwork is ongoing (see Section 3.4).

A navigation system integrated with the RTK GPS will be used to guide the surveyor,
whether the system is being quad towed, hand pulled or carried. Where possible,
allowing for terrain, crops and obstacles, data will be collected by traversing the survey
area along the longest possible lines, ensuring efficient collection and processing.

7.2.Data Processing

2.

Magnetic data will be processed in bespoke in-house software produced by MS.
Processing steps conform to the EAC and Historic England guidelines for ‘minimally
enhanced data’ (see Section 3.8 in Schmidt et al., 2015: 33 and Section IV.2 in David et
al., 2008: 11). Data plots contained within the report also conform to these guidelines.

Sensor Calibration — The sensors will be calibrated using a bespoke in-house algorithm,
which conforms to Olsen et al. (2003).

Zero Median Traverse — The median of each sensor traverse will be calculated within a
specified range and subtracted from the collected data. This removes striping effects
caused by small variations in sensor electronics.

Projection to a Regular Grid — Data collected using RTK GPS positioning requires a
uniform grid projection to visualise data. Data will be rotated to best fit an orthogonal
grid projection and are resampled onto the grid using an inverse distance-weighting
algorithm.

Interpolation to Square Pixels — Data will be interpolated using a bicubic algorithm to
increase the pixel density between sensor traverses. This produces images with square
pixels for ease of visualisation.

7.3.Data Visualisation and Interpretation

D & £ )

7.3.2.

The report will present the gradient of the sensors’ total field data as greyscale images,
as well as the total field data from the upper and/or lower sensors, where appropriate.
The gradient of the sensors minimises external interferences and reduces the blown-
out responses from ferrous and other high contrast material. However, the contrast of
weak or ephemeral anomalies can be reduced through the process of calculating the
gradient. Consequently, some features can be clearer in the respective gradient or total
field datasets. Multiple greyscale images at different plotting ranges will be used for
data interpretation.

Geophysical results will be interpreted using greyscale images and XY traces in a layered
environment, overlaid against OS Open Data, satellite imagery, historical maps, LiDAR
data, and soil and geology mapping. Google Earth (2024) will also be consulted, to
compare the results with recent land use.
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7.3.3. Geodetic position of results — All vector and raster data will be projected into OSGB36

(ESPG27700) and provided upon request in ESRI Shapefile (.SHP) and Geotiff (.TIF)
respectively. Figures will be provided with raster and vector data projected against OS
Open Data.

8. Reporting

8.1. A detailed report of the survey will be produced in accordance with the Guidance for the

Submission of Data to the Welsh Historic Environment Reds (HERs) (The Welsh Archaeological

Trust, 2022). The Planning Archaeologist will be provided with a draft report for approval, and

the approved report will be submitted to the HER. The final report will include as standard:

Abstract/Event Summary — in English and Welsh
Introduction — Details survey location and client details.

Quality Assurance — Details the expertise of Magnitude Surveys and Magnitude Surveys
employees undertaking the work.

Objectives — Details survey objectives.

Geographic Background — Details the soils and geology of the survey area, as well as
providing a general summary of site conditions at time of survey.

Survey Considerations — Details specific points of note for each survey area, including
topography, upstanding obstructions or neighbouring objects.

Archaeological Background — Details a brief summary of the archaeological and historical
background of the survey area and its immediate environs. While this will not be an
exhaustive assessment, it will draw on elements relevant to the results obtained during
survey.

Methodology — Details survey strategy employed, instruments used, data collection
strategy, data processing and visualisation methods.

Results — Details the results and interpretation of the geophysical survey, both in a general
context and in terms of specific anomalies of archaeological interest. Geophysical results
will be discussed in combination with satellite imagery, historical mapping and LiDAR data
- if freely available - as supporting interpretative evidence.

Conclusions
Archiving
Copyright
References

Figures — The survey location and individual survey areas will be presented. Georeferenced
greyscale images of the minimally enhanced data, XY traces and corresponding
interpretations will be displayed at appropriate scales. Interpretations will also be
displayed over satellite imagery, historical mapping and LiDAR - as applicable - to provide
further context for the interpretations. All figures will include a detailed scale bar, north
arrow and key.
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9. Archiving

9.1. MS maintains an in-house digital archive, which is based on Schmidt and Ernenwein (2013). This
archive stores the collected measurements, minimally processed data, georeferenced and un-
georeferenced images, XY traces and a copy of the final report. A copy of this archive will be
included on a disk with a final printed report.

9.2. MSwill follow the National Standard and Guidance to Best Practice for Collecting and Depositing
Archaeological Archives in Wales (National Panel of Archives in Wales, 2017) and digital
archiving guidance of the Royal Commission on the Ancient and Historical Monuments Wales
(RCAHMW) (Edwards, 2015).

9.3. The final report will include an updated Data Management Plan and an Archive Selection
Strategy as appendices. The high resolution PDF report will be submitted to the HER via the HER
portal at https://cpat.org.uk/heddos.html.

9.4. The final archive will be deposited with the National Monuments Record, RCAHMW, as well as
The Archaeology Data Service.

9.5. MS contributes reports to the ADS Grey Literature Library upon permission from the client,
subject to any dictated time embargoes.

10. Copyright

10.1. Copyright and the intellectual property pertaining to all reports, figures and datasets
produced by Magnitude Services Ltd is retained by MS. The client is given full licence to use such
material for their own purposes. Permission must be sought by any third party wishing to use
or reproduce any IP owned by MS.

11. References
British Geological Survey, 2023. Geology of Britain.

[http://mappapps.bgs.ac.uk/geologyofbritain/home.html/]. Accessed 14/12/2023.

Chartered Institute for Archaeologists, 2020. Standard and guidance for archaeological geophysical
survey. CIfA.

David, A., Linford, N., Linford, P. and Martin, L., 2008. Geophysical survey in archaeological field
evaluation: research and professional services guidelines (2" edition). Historic England.

Edwards, G., 2015. RCAHMW Guidelines for Digital Archives. Royal Commission on the Ancient and
Historical Monuments of Wales.

Google Earth, 2024. Google Earth Pro V 7.1.7.2606.

Hilton, S. 2021. Cefn Park, Wrexham archaeological and heritage desk-based assessment. Harworth
Group.

National Panel for Archaeological Archives in Wales, 2017. National Standard and Guidance to Best
Practice for Collecting and Depositing Archives in Wales.

Magnitude Surveys Ltd
9|Page


https://cpat.org.uk/heddos.html

Cefn Park, Wrexham
MSSJ1686A — Geophysical Survey Written Scheme of Investigation

Olsen, N., Toffner-Clausen, L., Sabaka, T.J., Brauer, P., Merayo, J.M.G., Jorgensen, J.L., Leger, J.M,,
Nielsen, O.V., Primdahl, F., and Risbo, T., 2003. Calibration of the Orsted vector magnetometer. Earth
Planets Space 55: 11-18.

Schmidt, A. and Ernenwein, E., 2013. Guide to good practice: geophysical data in archaeology. (2"
edition). Oxbow Books: Oxford.

Schmidt, A., Linford, P., Linford, N., David, A., Gaffney, C., Sarris, A. and Fassbinder, J., 2015. Guidelines
for the use of geophysics in archaeology: questions to ask and points to consider. EAC Guidelines 2.
European Archaeological Council: Belgium.

Soilscapes, 2023. Cranfield University, National Soil Resources Institute. [http://landis.org.uk].
Accessed 14/12/2023.

Welsh Archaeological Trust, 2022. Guidance for the Submission of Data to the Welsh Historic
Environment Record (HERs). The Welsh Archaeological Trust.

Magnitude Surveys Ltd
10| Page



R )—f"‘ " Foxwood Cottage
Mancheste Vicarage Gorse pais} Bank
Liverpo o
e " B m
' ﬁ{\ B (,_-\ > Ch t Waindtebee Eaii) 2 Borras Far Wood %
’ & eS e r Green Bank 3 3
n -
. 3
S
@ e 7% Borras Woods
L Sto ke_on_Tre nt Fairfield-Farm
Borras Hall Court
>¢7 m
& Birmingham
1
‘ ® \ New Gorse /
AT \{I""‘:"’\‘?‘ Llan-\;-pwlI“"*~C}5§3
) Syt 7O g %
8 o g “Q
G(D 06*90 & Y,
o @)
G 5 o
The peeches Bc_,\po 1 o,)/
Road rg_ Clays-Farm d%»
Bryn EstY" £O2 ? ¥
¥ Erlas-House 5 %?;v
% 7
%Gy, ps3% Clays Plantation %{.
Maes-y-Dre Rhosnesni
45 Erlas Hall
<5
™ Erlas )
Fox.Covert C\\‘\ro"l A Q‘\O&\
W R Qoa
Le2 &0y Liwyn Knottia Farm E?‘Q q‘}\
< o
<T
Blackwood House
o Cottage Wood
\fvs’o‘ F- Rhododendron Spinney Big Wood Erlas Black Wood
Vlag Ro Afon Gwenfro
b 9 River-Gwenfro. Coed Aben
57 Plas/IssaiFarm @
0p Q %
: Qu@@ns = Pear Tree Cottage %&?
Hightown "y 5 Blue House J'Poerg:i
man RO &
Nor The Coach House
ﬁ‘mﬁd
King's Mills Abero
.?
RN

Afon Clywedog
River-Clywedog

Afon Clywedog
River Clywedog

Bryn-Newydd Farm

Marchwiel Reservoir

Old-Liwyn Onn Farm
Little Liwyn ©Onn

Black Wood

Pentre Maelor

Bryn-y-cabanau Wood Bryn-Y-Grog Farm
Mill House

Marchwiel Hall Marchwiel Covert

MSSJ1686: Cefn Park, Wrexham

Pum-Rhyd Mill Cottage

Pum-Rhyd

Figure 1 - Site Location
1:25,000 @ A4

N
Copyright Magnitude Surveys Ltd 2024
Contains Ordnance Survey data © Crown Copyright and database right 2024
: 0.5
|:| Site Boundary

0

I 2

1km Mmagnitude

surveys



vavard WY sp Mars

336000

335000
&
2
[
Y
2
%
ad
Bryn Esty™ RO
‘i,’;:b‘ Erlas Hou
Wrexham Rugby Club
2
&5
L 351000 &
i A
(wd‘ oo
@“b 'fv,j, J‘-&\G'
& O
& J @*‘5
40/4‘ &b sni Nursing Home
L
G
G
Allotments
Sr%x
4 G’b | M n Liwyd/School
% \
&
=
Fe
CMtale & 2
7 o
@ A, o
% %h,,
Hullz
g lah Lane
=
(+]
LS
et
<ot
Q o SYamore Roag
o -4
2 g
2 =]
o < v
B = “\\\0‘
2 & e
B 23
eva Way
E3
2
Q m
2 Y
m
%
qéj ?Q”%
il < . moad
E“ % Ceinod
(o] @
Play Space 2
Yo ? %Eg]wys Rodg,
o

Church

Menai Road

351000 4

MSSJ1686: Cefn Park, Wrexham

Figure 2 - Location of Survey Area
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