


Figure 3 Aerial photographs held at CUCAP and Norfolk HER over the Droves Solar Farm site and its environs
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Figure 04: Lidar Coverage
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Figure 4 LiDAR data coverage at The Droves Solar Farm Site in Norfolk
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Figure 05: 1m Digital Terrain Model
Hillshade Visualisation
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Figure 5 1m DTM hillshade visualisation of LiDAR data at the Droves Solar Farm site in Norfolk
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Figure 06: 1m Digital Terrain Model
Simple Local Relief Model Visualisation
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Figure 6 1m DTM Simple Local Relief Model (SLRM) LiDAR data visualisation at The Droves Solar Farm site in Norfolk
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Interpretation and mapping summary

Aerial photographs were closely examined by eye on screen and as paper copies, as
appropriate, and then photographed or downloaded at high resolution. Vertical aerial
photographs were examined with the aid of a mirror stereoscope where appropriate,
or in detail on screen when consulted as digital files. Images were georeferenced?
where appropriate using mapping control points derived from modern and historic OS
mapping and accurate non-hillshade LiDAR data visualisations.

Layers from the final drawing have been used to prepare the illustration for this report
and are provided digitally for import to a GIS, in Esri® Shapefile* format.

Open-source LiDAR data were downloaded from

https://environment.data.gov.uk/DefraDataDownload/?mapService=EA/Surveylndex

Files&Mode=spatial , visualised and imported to Quantum-Geographic Information

System (now known as QGIS)® for interpretation, alongside all relevant airborne and
satellite remote sensing data sources and the NHER data shapefiles.

Methods of acquisition, standards and guidance, processing, georeferencing
transcription and interpretation are undertaken according to best-practice principles,
the standards referred in Paragraph 1.6, and in line with Palmer (2008) and Scollar

(2002).

2 Georeferencing is the process of taking a digital image, it could be an air photo, a scanned map, or a picture
of a topographic map, and adding geographic information to the image so that GIS or mapping software can
'place' the image in its appropriate real world location.

3 Esri is an American multinational GIS software company, best known for its ArcGIS products.

4 The shapefile format is a geospatial vector data format for geographic information system software. It is
developed and regulated by Esri as a mostly open specification for data interoperability among Esri and other
Geographic Information System (GIS) software products.

5 QGIS is a GIS software that is free and open source. QGIS supports Windows, macOS, and Linux. It supports
viewing, editing, printing, and analysis of geospatial data in a range of data formats. QGIS was previously
known as Quantum GIS.
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4 Environment and previously recorded heritage assets

4.1

4.2

The nature of the environment has a complex effect on both the preservation and
visibility of both buried and upstanding features when recorded from the air. Many
factors combine to influence very marked seasonal and temporal limitations to
visibility of cropmarks®, soil marks’, earthworks® and relict or past buildings and
foundations. Land use, agricultural regimes, weather, geology and soil types are all
major contributing factors to the visibility of heritage assets from airborne and
satellite-derived sources when assessing buried features which show as marks in

crops, grass and soil.

In this site, natural features show as marks in crops caused by variations in areas of
chalky substrate over well-defined ‘patterned ground’. Marks in crops, grass and soil
are also visible over former small sub-circular extractive pits which are infilled or

overgrown and also show as microtopography via visualised LiDAR data.

Topography and land use

4.3

The site lies on level agricultural land to the north of Swaffham. Parts of the land

have, in addition to arable cropping, been used as outdoor pig rearing facilities.

Geology and soil

4.1

4.2

Figures 7 and 8 show the substrates and soils at the site and its environs.

The majority of the site lies on free-draining glaciofluvial drift and till with smaller
area of chalk and chalk drift in the west and northeast areas of the site and buffer
area (Cranfield University, 2024). These soils give rise to soils of the NEWMARKET,
NEWPORT 4 and WORLINGTON soil associations.

5 Where crops grow differentially over buried features such as ditches, banks and walls and reveal the pattern
of past sites and landscape in the colour and density of their growth.

7 Differently coloured and toned soil which is part of buried features which are being directly brought to the
surface by ploughing or erosion and are visible in contrast to the surrounding soil.

8 Upstanding ditched and embanked features which show from the air via their shadows or via the differential
topography revealed by visualised LiDAR data.
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4.3 These well-drained substrates often facilitate the appearance of differential marks
in crops over buried features in times of Soil Moisture Deficit (SMD). However, few
traces beyond natural ‘patterned ground’ and agricultural features are visible in the
crops and soils. Geophysical survey, however, has indicated some buried features in
greater extent and detail than indicated by the presently available aerial photos and

satellite imagery in this area.
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Figure 7 Geology at The Droves Solar Farm site in Norfolk
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Figure 8 Soils at the Droves Solar Farm site, Norfolk
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Previously recorded heritage assets
4.4 The NHER records multi-period artefact finds at varied locations within and around

the site. A prehistoric burnt mound, which is not visible on any airborne remote
sensing or satellite imagery sources, is recorded as NHER MNF 3986 and noted as

APSO5 to link with the NHER record only.

4.5 A World War Il bombing decoy is recorded as MNF 29538. No trace remains above
ground or as marks in crops or soil at this site, which is noted as APS_12, again to link

with the NHER .
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5 Results
5.1 Figure 9 shows the features recorded by this assessment .
5.2 The assessment notes an undated ditch and two buried ditched enclosures which are

shown in greater extent and detail via geophysical survey undertaken during the
wider site assessment.

5.3 Areas of recent and former modern pig farming are recorded.

5.4 A prehistoric burnt mound and a WWII airfield bombing decoy are recorded by the
NHER and are not visible for mapping via airborne and satellite remote sensing data

sources.
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Figure 9 Overview of areas recorded at The Droves Solar Farm site in Norfolk
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6 Summary and conclusion
6.1 Interpretation of historic and modern aerial photographs, satellite imagery and

recent LiDAR data shows very little evidence for archaeological features at this site,

where geophysical survey has provided more detailed results.

Caveat
6.2 Further features, including pre-modern sites may not be visible via the currently

available sources of airborne remote sensing and satellite imagery data. There may
be additional features revealed within the site upon removal of the top and subsoils
during development which are not detectible by airborne and satellite remote

sensing methods.
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7 Note on the use of LiDAR Data

7.1.

7.2

7.3.

7.4.

LiDAR data are collected for multiple environmental and engineering survey
purposes and are therefore sometimes not in compliance with optimum timeframes
for heritage survey requirements. These data were processed in accordance with
standards set by Historic England (2018) Bennett et al (2012), Stular et al (2012) and
Hesse (2010). An optimum LiDAR survey date for recovery of micro and macro
topographic heritage data spans late November to mid-March in the northern
hemisphere. This is when leaf canopy and vegetation are at their lowest and a higher
proportion of bare earth is exposed in both woodland and open areas to ensure that
the laser pulses reach and return to and from the ground in sufficient density to
record topography to create an accurate and detailed DTM.

Whilst of excellent high resolution, some data are not gathered at an optimal time
for specific heritage survey purposes, as they are provided to serve the needs of
multi-disciplinary surveys. A lower resolution survey captured during the winter
months very often provides more data due to the lack of intervening vegetation
which prevents sufficient laser points from reaching the ground surface. A low
density of vegetation and leaf canopy is essential to the effectiveness of LiDAR survey
in that it ensures maximum penetration of light signals to the ground surface in
vegetated areas.

The LiDAR data are, however, of assistance in recording some micro and more macro
topographic features which may indicate relict or extant archaeological features and
historic landscapes. They were used over the survey area in multiple visualisations
alongside the aerial photographs and satellite image data. LiDAR data are best
interpreted and used in conjunction with modern and historic aerial photographs
and maps to provide ground truth information, and this was achieved in this survey.
For LiDAR data captured during ‘leaf/crop/grass on’ conditions, less data are
recorded due to foliage and vegetation masking the route of the laser. Similarly,
areas of water will absorb the laser giving no returned points. This Site is an open
area of land and thus optimally responsive to the recording of topographic

differences.
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7.6.
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Most of the NLP LiDAR data were collected between October and March, with varied
dates for smaller surveys. When the point cloud is processed into a DTM, reduced
ground coverage results in a simplified geometry surface interpolated from the few
available data points which can obstruct features of interest.

The horizontal cell resolution of LiDAR data can also influence the detection rates of
archaeological features. This can occur where the spacing of point measurements is
sufficiently wide to conceal or reduce the visibility of small archaeological features.
This may have affected this assessment in areas where LiDAR data were gathered at
2m, 1m and 50cm resolutions as opposed to the more detailed 25cm resolution data.
It is also important to note that LiDAR visualisation techniques are continually
developing and advancing. The multiple visualisations now applied to DSM and DTM
data via the RVT used for this survey are effective in heritage interpretation.
Hillshade, and particularly fixed-direction hillshade, visualisations do not show the
correct position of the actual features, only the position of their virtual ‘shadows’ on
the ground. It is thus important to use multiple visualisations of LiDAR data to ensure

accurate positioning of recorded features and optimise the results.
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9 APPENDIX: Aerial photos and satellite images used for this assessment

Aerial Photographs

Historic England Archive enquiry reference 145534

Obliques
Photo reference Film and frame number Date Film type Map
(NGR and Index Reference
number) (6 figure
grid ref)
TF7813/ 1 CCC9103 /M306 22JUN1933 Black & TF 782131
white
TF7913/ 1 CCC9o103 /M307 22JUN1933 Black & TF 794133
white
TF8013/ 1 CCC11761 /M308 Unknown Black & TF 808134
white
Verticals held as prints for consultation (P)
Sortie number Frame Held | Centre Run | Date Sortie | Scale 1:
number point quality
RAF/3G/TUD/UK/100 5276 P TF787129 6 30 MAR 1946 A 10000
RAF/3G/TUD/UK/100 5277 P TF793128 6 30 MAR 1946 A 10000
RAF/3G/TUD/UK/100 5278 P TF799127 6 30 MAR 1946 A 10000
RAF/3G/TUD/UK/100 5279 P TF805127 6 30 MAR 1946 A 10000
RAF/3G/TUD/UK/100 5280 P TF811126 6 30 MAR 1946 A 10000
RAF/3G/TUD/UK/100 5401 P TF785120 8 30 MAR 1946 A 10000
RAF/3G/TUD/UK/100 5402 P TF792121 8 30 MAR 1946 A 10000
RAF/3G/TUD/UK/100 5403 P TF799121 8 30 MAR 1946 A 10000
RAF/3G/TUD/UK/100 5404 P TF806122 8 30 MAR 1946 A 10000
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Sortie number Frame | Held ‘ Centre ‘ Run | Date Sortie | Scale 1:
number point quality

RAF/3G/TUD/UK/100 5405 P TF813122 8 30 MAR 1946 A 10000
RAF/106G/UK/1606 3303 P TF817 118 22 27JUN 1946 AC 9800
RAF/106G/UK/1606 3304 P TF812117 22  27JUN1946 AC 9800
RAF/106G/UK/1606 3305 P TF 807 116 22 27JUN 1946 AC 9800
RAF/106G/UK/1606 3306 P TF802116 22 27JUN1946 AC 9800
RAF/106G/UK/1606 3307 P TF 797 115 22 27JUN 1946 AC 9800
RAF/106G/UK/1606 3308 P TF792114 22  27JUN1946 AC 9800
RAF/106G/UK/1606 6299 P TF814135 41  27JUN1946 AC 9800
RAF/106G/UK/1606 6300 P TF809 134 41 27JUN 1946 AC 9800
RAF/106G/UK/1606 6301 P TF804133 41  27JUN1946 AC 9800
RAF/106G/UK/1606 6302 P TF799132 41 27JUN 1946 AC 9800
RAF/106G/UK/1606 6303 P TF794131 41  27JUN1946 AC 9800
RAF/106G/UK/1606 6304 P TF 789130 41 27JUN 1946 AC 9800
RAF/106G/UK/1606 6305 P TF784129 41  27JUN1946 AC 9800
RAF/106G/UK/1606 6306 P TF 779128 41 27JUN 1946 AC 9800
RAF/106G/UK/401 3394 P TF770127 11  18JUN1945 A 11000
RAF/106G/UK/401 4390 P TF811134 22  18JUN1945 A 11000
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Sortie number
RAF/106G/UK/401
RAF/106G/UK/401
RAF/106G/UK/401
RAF/106G/UK/401
RAF/106G/UK/401
0S/76020
0S/76020
0S/76020
0S/76020
0S/760620
0S5/76020
0S5/76020
0S/76020
0S5/76020

0S/76020
0S/76020
0S/76020
0S/76020
0S/76020
OS/76020
OS/76020
05/76020

0S/71482

0S/71482

Frame

number

4391

4392

4393

4394

4395

217

218

219

220

221

257

258

259

260

296

Held ‘

p

Centre
point

TF 807 130
TF 808 123
TF 808 116
TF 788 135
TF 788 141
TF 786 136
TF 792 136
TF 798 136
TF 804 136
FF810-136
TF816136
TF818122
FF812 122
TF806-123
TF 800 123
TF 794 123
TF 788 123
TF 783 123
TF 799 109
TF804-109
TF810-109
FF816109
TF 795 111

TF 795 117

‘Run
22
22
22
23

23
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Date

18 JUN 1945

18 JUN 1945

18 JUN 1945

18 JUN 1945

18 JUN 1945

19 APR 1976

19 APR 1976

19 APR 1976

19 APR 1976

19-APR1976

19-APR1976

19-APR1976

19-APR1976

19-APR1976

19 APR 1976

19 APR 1976

19 APR 1976

19 APR 1976

19 APR 1976

19-APR1976

19-APR1976

19-APR1976

07 SEP 1971

07 SEP 1971

Sortie
quality
A

A

Scale 1:

11000

11000

11000

11000

11000

7500

7500

7500

7500

#500

7500

7500

7500

7500

7500

7500

7500
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Sortie number
0S/71482
0S/71482
0S/71482
0S/71482
0S/71482
0S/71482
0S/71482
0S/71482
0S/71482
0S/71482
0S/71482
0S/71482
0S/71482
0S/71482
0S/95565
0S/95565
0S/95565
0S/95565
0S/95565
0S/95565
0S/95565
0S/95565
0S/95565

0S/95565

Frame
number
6

33

34

35

36

37

38

45

46

47

48

49

29

30

31

32

33

34

35

36

89

90

Held ‘

p

Centre
point

TF 795 123
TF 795 129
TF 795 135
TF 808 138
TF 808 133
TF 808 127
TF 808 121
TF 808 115
TF 808 109
TF 818 109
TF 818 115
TF 817 121
TF 817 127
TF 817 133
TF 820 106
TF 813 106
TF 807 106
TF 800 106
TF 800 119
TF 806 119
TF 812 120
TF 819 119
TF 820 131

TF 813130

‘ Run

1
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Date

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

07 SEP 1971

19 JUN 1995

19 JUN 1995

19 JUN 1995

19 JUN 1995

19 JUN 1995

19 JUN 1995

19 JUN 1995

19 JUN 1995

19 JUN 1995

19 JUN 1995

Sortie
quality
A

A

Scale 1:

7500

7500

7500

7500

7500

7500

7500

7500

7500

7500

7500

7500

7500

7500

8000

8000

8000

8000

8000

8000

8000

8000

8000

8000
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Sortie number Frame | Held ‘ Centre ‘ Run | Date Sortie | Scale 1:
number point quality
0S/95565 91 P TF807131 3 19JUN1995 A 8000
0S/95565 92 P TF800131 3 19JUN1995 A 8000
05/93314 26 N TF8is118 2 I MAY-1993 A 7600
05/93314 27 N FF810118 2 11 MAY1993 A 7600
0S/93314 28 P TF804 118 2 11 MAY 1993 A 7600
05/93314 29 N FF798118 2 I MAY-1993 A 7600
0S/93314 30 P TF793119 2 11 MAY 1993 A 7600
05/93314 31 N FE787119 2 I MAY-1993 A 7600
0S/93314 32 P TF782119 2 11 MAY 1993 A 7600
05/93314 66 N FF781129 3 11 MAY1993 A 7600
0S/93314 67 P TF 787129 3 11 MAY 1993 A 7600
05/93314 68 N FF7941306 3 I MAY-1993 A 7600
0S/93314 69 P TF800131 3 11 MAY 1993 A 7600
05/93314 70 N TF806132 3 IMAY-1993 A 7600
0S/93314 71 P TF 812133 3 11 MAY 1993 A 7600
05/93314 2 N FF819134 3 11 MAY1993 A 7600
05/98768 45 N FF790115 2 01-NOV-1998 A 6800
05/98768 46 N FF794115 2 01-NOV-1998 A 6800
05/98768 47 N FE799115 2 01 NOV-1998 A 6800
05/98768 85 N FE779125 4 01-NOV-1998 A 6800
05/98768 86 N TE784125 4 01-NOV-1998 A 6800
05/98768 87 N FE789125 4 01 NOV-1998 A 6800
05/98768 88 N FE794125 4 01-NOV-1998 A 6800
05/98768 89 N FF799125 4 01-NOV-1998 A 6800
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Sortie number

05/98768
05/98768

OS/61136

Frame
number
128

129

Held ‘
N

N

Centre
point
FE784 135

FH789-135

‘ Run
6

6
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Sortie number Frame | Held ‘ Centre ‘ Run | Date Sortie | Scale 1:
number point quality
0S/61137 33 N FE789124 2 25JUN2001 A 7800
0S/01137 34 N FE796124 2 254UN2001 A 7800
0S/01137 35 N TF803124 2 254UN2001 A 7800
0S/61137 36 N FF810124 2 25JUN2001 A 7800
0S/01137 37 N TE817124 2 254UN2001 A 7800
0S/01137 99 N TF789137 4 254UN2001 A 7800
0S/61137 100 N FE796137 4 25JUN2001 A 7800
0S/01137 101 N TF803137 4 254UN2001 A 7800
0S/01137 102 N TF810137 4 254UN2001 A 7800
0S/61151 273 N FF810111 3 04JUL2001 A 7800
0S5/0145% 274 N TF803112 3 04402001 A 7800
0S5/0145% 275 N FF796112 3 04492001 A 7800
0S/63151 276 N FE796112 3 04JUL2001 A 7800
0S5/0145% 339 N TF810124 5 04492001 A 7800
0S5/0145% 340 N TF804124 5 04492001 A 7800
0S/63151 341 N FE797124 5 04JUL2001 A 7800
0S5/0145% 342 N FF790124 5 04492001 A 7800
0S5/0145% 343 N FF783124 5 04492001 A 7800
0S/63151 344 N FE776124 5 04JUL2001 A 7800
0S5/0145% 401 N FF789137 6 04492001 A 7800
0S5/0145% 492 N FF797137 6 04492001 A 7800
0S/61151 403 N FF803 137 6 04JUL2001 A 7800
05/0145% 404 N TF810137 6 04492001 A 7800
08§/059314(Y) 2338 N FR778117 4 23-AUG2005 A 10000
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Sortie number

05/05931(¥)
05/05931(¥)

ADA/354

Frame
number
2339

2340

#

g & &

Held ‘
N

N

Centre
point
FE787118

797118

‘ Run
1

1
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Date

Sortie
quality
A

A

b

& & & & & & B & & 7

b

b

Scale 1:

10000
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Sortie number Frame | Held ‘ Centre ‘ Run | Date Sortie | Scale 1:
number point quality
ADA/354 el N FE792114 2 06SEP 1987 A 10000
ADA/354 196 N 74130 4 06-SERP1987 A 100600
ADA/354 197 N 74118 4 06-SERP1987 A 100600
ADA/486 58 N FF810128 2 100€F19%0 A 10000
ADA/A86 59 N TF810-121 2 10061990 A 10000
ADA/A86 60 N TF810-114 2 10061990 A 10000
ADA/486 147 N FF793 118 3 100€F19%0 A 10000
ADA/A86 148 N FF792125 3 10061990 A 10000
ADA/A86 149 N FF792134 3 10061990 A 10000
ADA/680 143 N FE792134 4 23AUG1995 A 10000
ADA/680 144 N FE792126 4 2L-ALUG1995 A 10000
ADA/680 145 N 792117 4 2ZEAUG1995 A 100600
ADA/680 245 N FF808111 5 23AUG1995 A 10000
ADA/680 246 N TF808120 5 2L-ALUG1995 A 10000
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Norfolk Historic Environment Record specialist obliques
Grid Accession Frame

Number
TF8110 A SLIDE
TF8110 B SLIDE
TF8110 C 26
TF8110 D 27
TF8110 E 24
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Flight
No.

86
86
194

Day

27
27
27
27
22

Month

NOV
NOV
JUN
JUN

SEP

Year

1973
1973
1980
1980
1987

NGR

TF 818 100
TF 818 100
TF 819 101
TF 819 101
TF 819 101

Easting

581900
581900
581900

Northing

310100
310100
310100

Parish

Swaffham
Swaffham
Swaffham
Swaffham
Swaffham

Photographer

Derek Edwards
Derek Edwards
Derek Edwards
Derek Edwards
Derek Edwards

~ R

Copyright
(Original)
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NCC
NCC
NCC
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Google Earth Pro

Date Data provider

20241024 Airbus

202005 06 CNES
Airbus/Google
split image

201909 21 CNES Airbus

2018 09 27 Google

2006 Getmapping plc

2006 07 02 Infoterra/Bluesky

1999 Infoterra/Bluesky
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Archaeology  Research ¢ Law ¢ Environment e Planning
Air Photo Services Ltd
The Shaftesbury Centre
Percy Street Swindon SN2 2AZ

www.airphotoservices.co.uk

+44 (0) 7827 810361

info@airphotoservices.co.uk

Director Chris Cox MA MCIfA FSA

Company No. 5248188 Registered Office The Shaftesbury Centre SN2 2AZ UK
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