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Background

Following submission of the Environmental Statement for the proposed extension to Linhay Hill Quarry and
receipt of comments from statutory consultees and other parties, Atkins undertook additional geological and
hydrogeological desk study work, which was presented in Atkins’ report titled “Proposed extension to Linhay
Hill Quarry – ES Further Studies: Geology Hydrogeology and Land Stability”, dated June 2017. As part of the
same scope of work, Atkins acquired historical aerial photography with a view to interpreting them and
improving the conceptual geological and geomorphological understanding of the Land Stability Study Area.
Atkins has now carried out a detailed interpretation of the historical aerial photographs. The purpose of this
technical note is to summarise the methodology and findings of the interpretation, and to provide
recommendations for further work. A map showing the interpretation is included in this technical note (see
Appendix A) to show the spatial distribution of the mapped features. Whilst Atkins has endeavoured to
ensure that the interpretations presented are reliable, there are inherent uncertainties associated with
interpreting historical aerial photographs. The interpretation described in this technical note is therefore
approximate as the majority of the features interpreted have not yet been verified by inspection on the
ground.

2.

Sources of information

After inspecting relevant photographs at Historic England’s office in Swindon, Atkins obtained high resolution
electronic scans of 31 black and white aerial photographs that were considered to be of potential benefit to
the project (Table 1 below). The photographs were taken between 1946 and 1949. Other aerial photographs
were identified and viewed during Atkins’ visit to Historic England’s offices, but were found to be unsuitable,
e.g. because of poor quality or limited spatial extent.

Table 1. Sources of information
Date

Source

29 Jun
1969

Historic England Panchromatic
(black and
white)

OS/69297

6

7500

High

29 Jun
1969

Historic England Panchromatic
(black and
white)

OS/69296

7

7500

High

Colour /
Reference
black and white
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Number
of
images
ordered

Approx.
flight height
(feet)

Relative image
quality and
suitability for
interpretation
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12 Jul
1946

Historic England Panchromatic
(black and
white)

RAF/3G/TUD/UK/2
23

5

10000

Low

10 Dec
1946

Historic England Panchromatic
(black and
white)

RAF/CPE/UK/1890

4

16400

Very Low

2 May
1949

Historic England Panchromatic
(black and
white)

RAF/58/220

9

5833

Medium

3.

Extent of interpretation

The available aerial photographs provide good stereo view coverage across Atkins’ Land Stability Study
Area, as defined in the report titled “Proposed extension to Linhay Hill Quarry – ES Further Studies: Geology,
Hydrogeology and Land Stability” (June 2017). As sinkhole features within the extent of the Chercombe
Bridge Limestone Formation are considered to be the main land stability hazard in the Study Area, Atkins’
interpretation has been focused on the area of the Chercombe Bridge Limestone, as mapped by the BGS
1:50,000 digital geology map (BGS, 2017).

4.

Methodology

The 31 historical aerial photographs were printed by Atkins on high quality paper and interpreted in stereo
view using a SB185 Mirror Stereoscope manufactured by Cartographic Engineering Ltd. The inspection was
first performed on those photographs that were taken at a higher altitude, were older, and had good
coverage of the Study Area. This allowed the interpreter togain a quick overview of the Study Area, before
progressing to a closer inspection of the more recent aerial photographs, which were taken at lower altitudes.
Following the correct temporal order for the interpretation also allowed the interpreter to gain an
understanding of the development of the interpreted features within the Study Area, therefore improving the
reliability of the interpretations.
The findings from the aerial photography interpretation were digitized using a Geographic Information
System (GIS) and classified as one of the following feature types: “Interpreted sinkhole”, “Linear feature”,
“Other natural feature”, and “Anthropogenic feature”. Each of the interpreted features was assigned a
description and the corresponding photograph reference number and date were recorded.

4.1.

Sinkhole features

Features were interpreted as “Interpreted sinkhole” where their characteristics were consistent with those of
the Class A, Class B or Class C sinkholes described in Section 4.4.2.2 of the aforementioned Atkins report
(June 2017). These classes are also shown on the drawing in Appendix A of the present technical note.
Because the features were interpreted remotely, i.e. without on-the-ground verification, it was considered
appropriate to assign a confidence level to each of the “Interpreted sinkhole” features. The confidence level
was determined based on which sets of photographs a particular feature could be interpreted. Due to their
comparatively good overall quality, higher resolution and good stereo coverage, the 1969 aerial photographs
were used as the basis for determining the confidence level, supported by the other photograph sets as
summarised below:
High confidence “Sinkhole feature”
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(a) Has been observed in the 1946,1949, or 1969 aerial photographs, and
(b) Could be observed and confirmed as a sinkhole in the 1969 aerial photographs.
(c) Is located within the BGS mapped extent of the Chercombe Bridge Limestone.
Medium confidence “Sinkhole feature”
(a) Has been observed in the 1946,1949 or 1969 aerial photographs, and
(b) i. Could be observed as a feature but the nature of the feature is unclear in the 1969 aerial
photographs; or,
ii. Has been observed as a sinkhole feature but the location or shape of feature in the 1946 or
1949 photographs appears to differ from the 1969 photographs.
iii. Is not necessarily located within the BGS mapped extent of the Chercombe Bridge
Limestone.
Low confidence “Sinkhole feature”
(a) Has been observed in the 1946, 1949 or 1969 aerial photographs; and,
(b) i. Could not be observed as a feature in the 1969 aerial photographs; or,
ii. The extent of the 1969 stereo pairs does not cover the location of the feature; or,
iii. The feature is obscured by trees or shadow in the 1969 aerial photographs.

4.2.

Linear features

“Linear features” were interpreted where the observed features showed a break in slope, a linear depression,
or appeared to be a small stream valley.
Breaks in slope were subdivided into: concave break in slope or convex break in slope.
Some of the linear depressions may be associated with karst in the Chercombe Bridge Limestone.

4.3.

Other natural features

“Other natural features” were interpreted where the observed feature appeared to have been caused by
natural processes, but it is not linear and there is insufficient evidence to classify it as an ”Interpreted
sinkhole”.

4.4.

Anthropogenic features

“Anthropogenic features” were interpreted where the observed features appeared to have been caused by
human impacts on the land. In most cases, these features are associated with quarrying, mining or farming
activities.

5.

Findings

5.1.

Sinkhole features

Atkins has interpreted 80 sinkholes from the available historical aerial photographs. Of these, 55 were
interpreted as Class A sinkholes and 25 were interpreted as Class B or Class C sinkholes. The sinkholes are
mainly located in the central and northeastern parts of the Land Stability Study Area, with notably fewer
sinkholes interpreted in the southwest. Forty-five of the interpreted sinkholes have a confidence level of
“High” or “Medium”; 35 have a “Low” confidence level. Atkins’ confidence in the interpreted sinkholes is
summarised in Table 2 below.

5151424-ATK-GE-TN-001_LinhayHillQuarryAPI.docx

3

Technical note
Table 2. Summary of sinkholes interpreted from historical aerial photography and relative confidence
levels

Sinkhole Class

Confidence Level
(from Historical Aerial Photography Interpretation)

Total number of
sinkholes

High

Med

Low

Class A

23

7

25

55

Classes B and C

10

5

10

25

5.2.

Linear features

Atkins has interpreted 53 linear features from the available historical aerial photographs. Of these, 24 were
interpreted as linear depressions, 15 as small stream valleys, 15 as concave breaks in slope, and one
feature was interpreted as a convex break in slope. Most of the interpreted breaks-in slope and faults were
found in close proximity to the edge of the Chercombe Bridge Limestone, which corresponds to the
geological boundaries and faults shown on the BGS 1:50,000 geological maps. The orientations of the
interpreted linear features generally relate to the strike of the geology and trend of the thrust faults.

5.3. Other natural features
Atkins has interpreted 30 other natural features from the available historical aerial photographs, which are
neither linear, nor sinkholes. Of the 30 features, 16 are circular depressions, 13 are notable vegetation
patterns, and one is a cliff face. The features are concentrated in the central and northeastern parts of the
Study Area. Where a circular depression and a vegetation pattern are shown to coincide, this may indicate a
possible sinkhole that is obscured by shadow or vegetation in the available aerial photographs. The
interpreted cliff face may be influenced to some extent by anthropogenic activities.

5.4.

Anthropogenic features

Atkins has interpreted 23 anthropogenic features in the historical aerial photographs. Of these, 16 were
interpreted as relating to mining or quarrying activities, four related to farming activities, one was a probable
filter bed (now a pond) and two are “Unknown” because the type of anthropogenic activity could not be
determined. The anthropogenic features are mainly located in the central and northeastern parts of the
Chercombe Bridge Limestone extent. They are generally near buildings or groups of buildings, and almost all
are located within ground that is topographically higher than other areas nearby.

6.

Recommendations

The historical aerial photography interpretation should be verified by inspection on the ground (i.e. ‘groundtruthing’).
In order to carry out a verification of the findings presented in this technical note, Atkins recommends
conducting a further engineering geological and geomorphological field walkover. The aim of the walkover
would be to visit the locations of sinkholes interpreted from the aerial photography interpretation, probably
over a two or three day period, depending primarily on land access permissions. The results would be
incorporated into Atkins’ existing geospatial database using a Geographic Information System and Atkins’
land stability risk assessment would then be updated accordingly.

7.

References

BGS Onshore Geoindex [Online] Available at: http://mapapps2.bgs.ac.uk/geoindex/home.html [Accessed
June 2017]
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Appendix A.
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Technical note
1.

Background

Following submission of the Environmental Statement for the proposed extension to Linhay Hill Quarry and
receipt of comments from statutory consultees and other parties, Atkins undertook additional geological and
hydrogeological desk study work, and carried out interpretations of historical aerial photography. The work is
included as appendices to the updated Land Stability Chapter (Chapter 17) of the Environmental Statement.
As part of the same scope of work, Atkins carried out a walkover, which comprised a visit to the quarry and
an engineering geomorphological walkover of selected parts of the Land Stability Study Area, with a view to
completing the following:
a. Assessing the baseline land stability situation, and
b. Improving the conceptual geological and geomorphological model.
In light of the findings from the initial walkover and interpretation of the historical aerial photography, Atkins
carried out a second walkover, and designed and supervised a ground investigation that comprised the
drilling of nine exploratory holes.
The second walkover aimed to improve that spatial coverage of Atkins’ sinkhole mapping and verify possible
sinkholes interpreted from the historical aerial photographs, as the majority of the features interpreted from
the historical aerial photographs had not yet been verified by inspection on the ground.
The ground investigation was carried out by a specialist contractor as instructed by Atkins, and on behalf of
E&JW Glendinning Ltd. The primary aim of the ground investigation was not to investigate land stability, but
to provide hydrogeological monitoring installations so that additional groundwater monitoring information
could be acquired at and around the quarry. However, the investigation was scoped in such a way as to also
provide additional information to support Atkins’ land stability assessment.
The purpose of this technical note is to summarise the work carried out during the two walkovers, and the
findings from the ground investigation with regard to land stability.

2.

Initial walkover survey

In accordance with best practice and as advocated by Fookes & Hawkins (1988), Atkins undertook a
walkover survey specifically to examine geological features identified on maps and photographs, including
those located outside the boundary of the proposed quarry extension area. The walkover took place over two
consecutive days, 6th to 7th December 2016. The walkover comprised the following activities, which were
focussed on land stability hazards:
1. Visit to the working Linhay Hill Quarry to inspect the limestone exposed in its faces for geological
structure, evidence of karst, superficial deposits and groundwater inflows.
2. Engineering geomorphological walkover of three parts of the Land Stability Study Area (depending
on access):
a. Fields to the northeast of the existing quarry (the area of proposed expansion).
b. The hamlet of Caton and fields to the northeast of the hamlet.
c. Land to the southeast of the quarry and the proposed extension, on the southern side of the
A38 dual carriageway.
Several specific locations of interest were identified from desk study information, including aerial
photographs and satellite imagery, prior to visiting the Land Stability Study Area. Where possible, the
locations were inspected, photographed, and described during the walkover survey. A brief summary of the
observations made is presented below. Further details and interpretations are provided in the
hydrogeological conceptual model and land stability sections of this report.
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2.1.

Inspection of Linhay Hill Quarry

Atkins’ inspection of the Linhay Hill Quarry commenced in its southern corner, at Bench 3, and progressed in
an anti-clockwise direction along the south eastern, north eastern, and north western sides of the quarry. The
deepest point in the quarry at that time was into Bench 7, which had only been achieved near to the northern
corner of the quarry. The following key observations were made during the quarry inspection:
•

As expected, the north eastern face of the quarry is a dip cross section, i.e. the face is parallel to the
direction of dip of the bedding in the limestone.

•

Dissolution features are best observed in the south eastern faces (aligned southwest-northeast),
suggesting the dissolution features may be aligned perpendicular to the face (i.e. aligned northwestsoutheast, which is approximately parallel to the direction of bedding dip).

•

Some dissolution features extend to shallow depths (typically 5m), whilst others extent 10’s of metres
below the original (natural) ground level.

•

In the southernmost corner of the quarry, pervasive karst weathering can be observed, with a high
concentration of dissolution features in the face above the first bench, decreasing in concentration
through each successively deeper bench, as illustrated in Figure 2-1. In the face above the first bench,
which is the shallowest bench face and therefore closest to the natural ground level, dissolution features
appear to be present at a centre-to-centre spacing of about 5m and have a width of about 0.5 to 2m.

•

In the northern part of the quarry, an area of poor quality, brown, weathered limestone and clay appears
to be associated with three or more deep dissolution features, that are located within a zone about 50m
wide.

•

Groundwater enters the quarry at various elevations, particularly the NE face, the sump in bench 7, and
along the SE face, where dissolution features (karst) are most apparent.

2.2.

Engineering Geomorphological Field Walkover

The field walkover provided useful information for the assessment and classification of surface features, and
an enhanced conceptual understanding of the study area.
Numerous features (relating to geomorphology, drainage, or both) that had been identified from the desk
study and remote sensing were visited in the field. Other features of interest identified in the field for the first
time were also noted. The features were mapped using a handheld GPS, photographed, and observations
recorded.
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Figure 2-1
Photograph and geological sketch of the southernmost corner of the quarry with
karst features visible along the southeastern quarry face (grey shading), decreasing in concentration
with increasing depth, and limestone bedding in the southwestern face (green lines).

3.

Second walkover survey

Following the initial walkover survey and the interpretation of the historical aerial photographs, Atkins
undertook a second walkover survey from the 16th to 17th August 2017, with the following aims:
1. Visit to the working Linhay Hill Quarry to observe newly excavated areas and inspect any changes to
the karst or groundwater inflows.
2. Engineering geomorphological walkover of possible sinkhole features with the Land Stability Study
Area, identified from the interpretation of the historical aerial photographs (depending on access).
Areas visited were:
a. Fields to the south and east of Bickington
b. Fields to the north of the A38 Caton Cross overbridge
c. The former dairy in Caton
d. Fields south of Caton, on the southern side of the A38
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e. Several locations in Ashburton
f. The locations of proposed boreholes as part of the planned ground investigation
Specific locations of interest were identified from desk study information, in particular the interpretation of
historical aerial photographs prior to the second walkover survey. Where possible, the locations were
inspected, photographed, and described during the walkover. A brief summary of the observations made is
presented below.

3.1.

Inspection of Linhay Hill Quarry

Atkins’ second inspection of Linhay Hill Quarry focussed on:
1. The large calcite vein located at the northeastern edge of the quarry, from which water flows into the
quarry;
2. An area of poor quality, brown, weathered limestone and clay currently being excavated in the northern
part of the quarry; and
3. The proposed locations of boreholes to be drilled for the purpose of groundwater monitoring.
The following key observations were made during this second quarry inspection:
•

Since the initial walkover survey, a new sump has been constructed in the northeastern corner of the
quarry at bench six. The bench level is approximately 56.5m AOD. The base of the sump is understood
to be approximately 36.5m AOD.

•

The area in the northern part of the quarry, where poor quality, brown, weathered limestone and clay
persists in benches six and seven in that part of the quarry. Bench six was being worked (extended
towards the south) at the time of the visit.

•

Groundwater continues to enter the quarry at the location of the large calcite vein at the NE face of the
quarry. The strike of the vein appears to be approximately 030°. It dips steeply towards the southeast.
The vein was observed at bench four, and its downwards continuation was also observed at bench 5.
Although a zone of more closely fractured rock was present in the face at bench 5, the calcite vein itself
was more difficult to distinguish that in the shallower benches. The lateral extent of the vein towards the
southwest (inside the quarry) is unclear.

•

The locations of proposed boreholes were inspected and information about the accessibility and
suitability of the proposed locations was recorded to inform the planned ground investigation.

3.2.

Engineering Geomorphological Field Walkover

The primary aims of this second engineering geomorphological field walkover were as follows:
1. To verify possible sinkholes interpreted from the historical aerial photographs from Historic England, and
2. To improve that spatial coverage of Atkins’ sinkhole mapping by visiting additional areas within the
Chercombe Bridge Limestone outcrop (where access is possible) that were not visited during the initial
engineering geomorphological field walkover.
This second field walkover provided useful information to support and expand on the assessment and
classification of surface features, particularly at locations further from the quarry than the locations visited
during the initial field walkover.
Numerous features (relating to geomorphology, drainage, or both) that had been identified from the
interpretation of historical aerial photographs were visited in the field. Other features of interest identified in
the field for the first time were also noted. The features were mapped and photographed using a GPSenabled tablet computer, and observations were recorded. Where sinkholes were identified on the ground,
Atkins’ project-specific field classification scheme for sinkholes (Class A, Class B, or Class C) was applied.
The areas that could be visited were limited principally by land access. However, it was possible to visit the
majority of the planned locations. Where access was possible, some features were confirmed as sinkholes,
some were ruled out, and a few locations were inconclusive.
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In general, the findings from this second field walkover supported the conceptual model developed after the
first field walkover, and provided visual verification of many features identified from Atkins’ interpretation of
historical aerial photographs, whether these were found to be sinkholes or not.

4.

Mapped sinkholes

Atkins’ project-specific Geographic Information System (GIS) database and associated sinkhole location
maps that were produced after the initial walkover survey were updated to incorporate the findings of the
second walkover. Sinkholes (and possible sinkholes) were ranked as one of the following: (a) high
confidence, (b) medium confidence, (c) low confidence, or (d) not a sinkhole. The classification was carried
out according to the below criteria:
•

High confidence sinkholes
Verified on the ground and confirmed as a sinkhole with no evidence of any other origin or cause

•

Medium confidence sinkholes
Either:
a) Observed on the ground, but described only as a possible sinkhole, or
b) Observed during the ground investigation works but not verified during one of Atkins’
engineering geomorphological walkover surveys

•

Low confidence sinkholes
Identified as a possible sinkhole by remote sensing techniques only, and not verified on the ground.

•

Not a sinkhole
Either no feature is identifiable on the ground, or the feature is identified as having originated or been
caused by factors that are not karst-related (e.g. a back-filled trial pit that has settled over time).

5.

Ground Investigation

5.1.

Description

The ground investigation was carried out by a specialist contractor (Geotechnics Ltd.) as instructed by
Atkins, and on behalf of E&JW Glendinning Ltd. The primary aim of the ground investigation was not to
investigate land stability, but to provide hydrogeological monitoring installations so that additional
groundwater monitoring information could be acquired at and around the quarry. Down-hole geophysical
logging was also carried out to inform hydrogeological interpretations. However, the investigation was
scoped in such a way as to also provide additional information to support Atkins’ land stability assessment.
Nine exploratory holes (referred to as LS1, NW1D, NW1S, NW2, NE9, SE1, SE1A, Q1 and Q2) were carried
out by a combination of open-hole (rock-roller) and rotary coring techniques. The end depths of the
exploratory holes varied between 30.00m and 138.00m below ground level. The work was carried out
between the 21st August 2017 and 16th October 2017. Two of the holes (Q1 and Q2) were drilled within the
existing quarry. The remainder of the holes were located in fields to the northeast of the existing quarry. Two
of the holes that were outside of the quarry (NW1D and NW1S) were intentionally drilled to the north of the
fault that roughly represents the northern extent of the quarry and extends northeast towards Alston Farm,
marking the northern extent of the Chercombe Bridge Limestone Formation.
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5.2.

Findings

Table 5-1 below summarises of the main findings from the ground investigation with regard to land stability:
Table 5-1. Summary of findings from the 2017 ground investigation in relation to land stability
Exploratory
hole ID

Approximate
location

End depth
(m below
ground level)

Main land stability findings

Q1

Within existing quarry
(eastern corner)

102.5

•
•
•
•

Q2

Within existing quarry
(southern corner)

88.0

• Limestone from 0.25m depth.
• Possible infilled solution feature and groundwater conduit at
32.7m depth

NW1D

Approximately 180m
north of existing quarry
(not within the
Chercombe Bridge
Limestone Formation)

117.0

• 0.4m thickness of made ground overlying 2.0m of soft
orangish brown sandy gravelly clay (superficial deposits),
overlying 1.5m of slate gravel.
• Rockhead (Tavy Formation) encountered at 3.5m depth.

30.0

• Gravels (likely derived from underlying Tavy Formation) with
a bed of gravelly clay, overlying Tavy Formation
• Rockhead (Tavy Formation) encountered at 3.5m depth.

LS1

Approximately 300m
northeast of the existing
quarry, southwest of
Alston Farm

14.7

• Located within a Class A sinkhole, near to a Class C
sinkhole, and near to a suspected fault zone
• 10.5m of superficial deposits encountered.
• Superficial deposits comprised of sandy, gravelly clays.
Yellowish brown near the surface, becoming dark reddish
brown with depth.
• Limestone contains several discontinuities dipping between
30 and 60 degrees, some of which show evidence of shear
displacement, including slickensides.

NW2

Approximately 350m
northeast of the existing
quarry, south of Alston
Farm

138.0

• 1.0m of made ground overlying 3.9m of superficial deposits
comprised of firm to stiff dark brown sandy gravelly clay,
generally becoming less gravelly with depth. Decreasing
proportion of slate gravel and increasing proportion of
limestone gravel with depth.
• Fresh limestone from 5.0m depth.
• Fault zone encountered between 89.0 and 92.0m depth.
Interpreted as the southeastwards-dipping fault zone that
marks the northern extent of the Chercombe Bridge
Limestone Formation.

NE9

Approximately 700m
northeast of the existing
quarry, west of the
former dairy in Caton

103.0

• Located within a Class A sinkhole
• 1.9m thickness of made ground overlying soft to very stiff
dark brown sandy, gravelly clay to 11.5m depth.
• Small voids (approx. 10 to 20mm wide) encountered in the
uppermost 1m of limestone bedrock.

SE1

Approximately 250m
northeast of the existing
quarry, near to the
southern edge of the
proposed extension
area.

115.0

• Possible made ground to 1.3m depth overlying superficial
deposits to 4.8m depth. Superficial deposits comprise firm
yellowish brown sandy, gravelly clay (gravel is of slate and
limestone), overlying stiff to very stiff organic clay with
amorphous peat. A 0.3m layer of soft dark brown organic
clay lies at the base of the superficial deposits.
• The underlying limestone is weathered and contains
abundant voids (up to 50mm diameter). Some discontinuities
contain clay or organic clay infill.
• Void between 7.3 and 7.9m depth.
• Possible solution feature at 25.0m, and possible groundwater
conduit at 34.0m depth.

NW1S

ES Ch 17 App C Walk & GI R1

Limestone from 0.15m depth.
Possible infilled solution feature from 40.0 to 40.5m depth
Possible solution feature between 64.0 and 77.5m depth
Possible groundwater conduit between 80.5 and 86.5m depth

6

Technical note
Exploratory
hole ID

Approximate
location

SE1A

End depth
(m below
ground level)
98.0

Main land stability findings

• Superficial deposits to 8.0m depth (assessed from open-hole
drilling).

From the findings shown in Table 5-1, Atkins has drawn the following conclusions:
•

The thickness of superficial deposits is greater in areas of interpreted Class A sinkholes. The exploratory
hole records support Atkins’ interpretations of the locations of Class A sinkholes.

•

Voids do exist within the limestone, but their locations cannot be reliably predicted.

•

The superficial deposits are variable. Where Class A sinkholes are present, it may be possible to
determine two sub-strata within the superficial deposits. At SE1, no sinkhole was interpreted from
surface observations, but the superficial deposits suggest that marshy conditions existed in this area
prior to the formation of the overlying superficial deposits. Such conditions probably led to the voids and
weathering observed in the underlying limestone at that location.

•

It is not necessarily the case that weathering and voids are more pervasive at sinkhole locations than at
other locations.

•

Superficial deposits overlying the Tavy Formation appear to be thinner than over the Chercombe Bridge
Limestone Formation.

•

No groundwater strikes were encountered in the superficial deposits.

•

The exploratory holes support the model that groundwater within the Chercombe Bridge Limestone is
stored and transported through conduits at various levels within the limestone.

6.
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Sources of Information
Feature ID

Feature Class

A38 Off Slip Road
Frederick
Ground
Sherrell Trial
Investigation (2014- Pit Location
2015)
(2015)

1
2
3

Class A
Class A
Class A

4

Class C

4a

7b
8
9
10
11
12
13
14
15
16
17

yes
Class B
Class C
Class C
Class C
Class C
Class C
Class C: a
double feature:
a hole =FID 7a,
Class B
Class A
Class A
Class C
Class B
Class A
Class C Swallow Hole (active)
Class A
Class A
yes
Class C

18

Class B

5
6
6a
6b
7
7a

yes

Class A

20
21
22
23
24
24a
24b

25
26
27

Class A
Class A
Class A
Class A
Class C Swallow Hole (active)
Class C
Class C
Class B
associated with
aC
Class B
associated with
aC
Class B
associated with
aC
Class A
Class A
Class B

28

Class B or C

29
30
31
32
33
34
35
36
37
38

Class B or C
Class A
Class B
Class A
Class A
Class A
Class A
Class A
Class B or C
Class A

24d

24e

Bentham Geoconsulting
Electro- magnetic Survey
(2016)

Atkins'
interpretation of
satellite imagery

Atkins' interpretation of
historical aerial
Atkins' Geomorphological
photographs (dated 1945- Walkovers (2016 & 2017)
1969)
yes
yes
yes

19

24c

Identified
from
Frederick Sherrell Land
AC Archaeology
GeoDIME
Stability Risk
Historic Environment
Drone Survey Assessment (2016)
Assessment (2016)
(2016)

yes

yes

yes, within 22

yes

yes, within 22

yes
yes
yes

yes
yes

yes
yes

yes

yes

High
High
High

Yes
Yes
Yes

High

Yes

High
High
High
High
High
High

see 7A
see 7A
see 7A
?on 2006 at
277490/71912
see 7A

Yes
Yes

Yes

High

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
2010 and 2015, not
2006

High
Medium
High
High
High
medium
High
High
High
High
Medium

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

High

Yes

yes

yes

High

Yes

yes
yes
yes

yes
yes
yes
yes
yes

High
High
High
High
High
High
High

Yes
Yes
Yes
Yes
Yes

yes: label only

yes

Included in
Atkins inspection of Atkins confidence
in presence of Atkins sinkhole
digital aerial
sinkhole
map ?
photographs at DNPA
Offices 1999-2017

see 7A

yes
Approx. 100m
northwest of Site 41.
Not considered to be
related.

yes

yes
yes
yes
yes, within 16 but within
farmland
yes, within 16 but adjacent
highway
yes, within 22
yes, within 22

yes

yes but not labelled

Seen during the
2017 Ground
Investigation

yes

2015

High

2015

High

2015

High

yes
yes
yes

possible on 1999 at
277419.5/71736.2

yes

yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes

Septic tank visible

High
Medium
High

Yes
Yes
Yes

High

Yes

High
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Feature ID

Feature Class

A38 Off Slip Road
Frederick
Ground
Sherrell Trial
Investigation (2014- Pit Location
2015)
(2015)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

Class A
Class C
Feature ID not used
Class A
Class A
Feature ID not used
Class B or C
Class A
Class A
Class A
Class B or C
Class A
Class B or C
Class B or C
Feature ID not used
Class A
Class A
Class A
Feature ID not used
Feature ID not used
Class A
Class A
Class A
Class A
Class A
Class A
Class A
Class A
Class B or C
Class B or C
Class B or C
Class B or C
Class B or C
Class A
Feature ID not used
Class A
Feature ID not used

76

Class B

77
78

Class A
Class A
Class C. In line
of farmyard
runoff, but no
water inflow
seen at visit
Feature ID not used
Class B
Class B

79

80
81
82

Identified
from
Frederick Sherrell Land
AC Archaeology
GeoDIME
Stability Risk
Historic Environment
Drone Survey Assessment (2016)
Assessment (2016)
(2016)

Bentham Geoconsulting
Electro- magnetic Survey
(2016)

Atkins'
interpretation of
satellite imagery

Atkins' interpretation of
historical aerial
Atkins' Geomorphological
photographs (dated 1945- Walkovers (2016 & 2017)
1969)
yes

no, but noted on
2018 satellite
imagery

Included in
Atkins inspection of Atkins confidence
in presence of Atkins sinkhole
digital aerial
sinkhole
map ?
photographs at DNPA
Offices 1999-2017
Medium
Low

Yes
Yes

yes
yes

Low
Low

Yes
Yes

yes
yes
yes
yes
yes
yes
yes
yes

Low
Low
Low
Low
Low
Low
Low
Low

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

yes
yes
yes

Low
Low
Low

Yes
Yes
Yes

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

yes

Low

Yes

High

Yes

Low
Low

Yes
Yes

High

Yes

Medium
High

Yes
Yes

yes

yes

Seen during the
2017 Ground
Investigation

Atkins Limited
Woodcote Grove
Ashley Road
Epsom
KT18 5BW
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