
 

 

 

 

 

 

 

 

 

GeoDyne Ltd 

Clarendon House, Clarendon Park, 

 Clumber Avenue, Nottingham NG5 1AH 

Tel: 0115 962 0001  Email: info@geodyne.co.uk 

 

Registered Number: 
4286419 England & Wales 

Registered Office: 
Clarendon House, Clarendon Park, 
Clumber Avenue, Nottingham NG5 1AH 

 

Our ref: 39175/MS/DJH 
 
16th October 2019 
 
KCS Development Ltd 
3rd Floor, Goodbard House 
15 Infirmary Street 
Leeds 
LS1 2JS 
 
For the attention of Mr R. Morton 
 
Dear Richard 
 
Re: Cliffe Lane, Gomersal 
 
GeoDyne Ltd has been requested to provide geo-environmental consultancy services on a parcel of land at 
Cliffe Lane, Gomersal, Cleckheaton. A site location plan (Figure No. 39175/MS/01) is included as Appendix I.  
Works are undertaken in accordance with our standard conditions and limitations, a copy of which is included 
as Appendix IX.  
 
PROJECT UNDERSTANDING 
 
The site comprises an irregularly shaped large field to the north of Cliffe Lane and to the south of Ferrand 
Lane, Gomersal, Cleckheaton.  It is understood that the Client is seeking planning permission for the 
redevelopment of the site with residential dwellings.  
 
The site lies within an area identified to be at potential risk of shallow underground coal mining, based on the 
information contained within the Phase I Desk Study report previously prepared by JPG (Leeds) Ltd.  In 
addition, two historical coal mine shafts have been identified within the site, as indicated by information 
supplied by The Coal Authority and detailed within the JPG Desk Study.   
 
The purpose of our recent scope of works was to investigate the presence and location of the two mine shafts, 
in order to assist with the planning application for the scheme.  It is noted that The Coal Authority has issued 
a policy statement for development that is proposed over or within the influencing distance of a mine entry, 
and a copy of this document is included in Appendix II for information and reference.   
 
PREVIOUS WORKS 
 
Following initial submission for the acquisition of planning permission for the proposed development, it is 
understood that an objection was lodged within the Local Planning Authority (LPA; Kirklees Council) by The 
Coal Authority.  The objection related primarily to the finalisation of the proposed site layout, with their 
reasoning being the identification of the two historical mine shafts on the site.  Due to the uncertainty over 
their location within the site, The Coal Authority deemed it inappropriate to agree the finalised layout due to 
the potential stability risks associated with the possible future collapse of mine shafts (which can lead to 
significant property damage and potential loss of life when shafts are present and subsequently fail in the 
vicinity of properties).   
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In order to investigate the potential presence of these two mining legacy features further, a geophysical survey 
of the area around the mine shafts was undertaken by Sumo Geophysics.  This survey identified the presence 
of an anomalous area of ground coinciding with the approximate location of the mine shaft position identified 
within The Coal Authority mine shaft report (included within the JPG Desk Study).  However, due to existing 
hedgerow and shrubs, the location of the second shaft was not readily accessible during the course of their 
survey.  GeoDyne prepared a letter report based on the findings of the geophysical survey, a copy of which 
is included in Appendix VIII (which also includes a copy of the Sumo Geophysics report and consultee 
correspondence from The Coal Authority).  No further geophysical anomalies were identified by Sumo 
Geophysics in the area surveyed.   
 
Following submission of our letter report as part of the planning application process, The Coal Authority 
provided further planning correspondence to state that the location of the shafts needed to be positively 
identified by ground investigation works, and that their objection to the planning application remained extant.   
 
CURRENT SCOPE OF WORKS 
 
To attempt to resolve the objection of The Coal Authority with respect to the presence of the two mine shafts, 
a programme of trial trenching and pitting was proposed at the site, targeted to the immediate vicinity around 
each of the two indicated shaft positions. 
 
In order to facilitate appropriate intrusive investigation works at the site, an application for the permission to 
enter or disturb Coal Authority mining interests was made with The Coal Authority.  Their subsequent permit 
(reference 18805) was issued on 3rd October 2019, and a copy of the permit is included as Appendix II. 
 
Prior to commencement of the mine shaft investigations, it was necessary to facilitate access across the areas 
of both shafts.  The Client therefore arranged (after appropriate consultation with ecological and arboreal 
specialists), for a local Contractor to remove the hedgerow across the location of the most southerly mine 
shaft position (referenced as MS-6 by GeoDyne based on the referencing provided by The Coal Authority in 
their mine shaft report).  Prior to instigation of the hedgerow removal, GeoDyne attended site on 2nd October 
2019 to meet the Contractors and confirm the extent of the hedgerow requiring removal.  
 
Following receipt of The Coal Authority permit and upon confirmation of the removal of the hedgerow, the site 
works were undertaken on 8th (enabling works) and 9th (intrusive works) October 2019.  The site works 
comprised the stripping of the topsoil at each of the indicated mine shaft positions to expose the underlying 
natural formation level, with the excavations extended laterally until visible evidence of disturbed ground was 
evident.  A total of two trial pits (designated TP1 and TP2) were also excavated in the general area of the 
mine shafts, to inform decisions with respect to potential risk zones and to provide visual inspection of the in-
situ natural ground conditions.      
 
GROUND CONDITIONS 
 
Intrusive works were initially targeted to the Ordnance Survey National Grid References provided within The 
Coal Authority mine shaft report for the two mine shaft features and the findings of the geophysical survey.  
These were initially pegged to ground utilising a Trimble Catalyst hand held GPS device with a claimed 0.30m 
level of accuracy.  Investigation works involved the stripping of the topsoil to expose the underlying natural 
formation strata, with excavations extended laterally until visible evidence of disturbed ground was identified.  
Following completion of excavation works, the disturbed ground typically comprised an approximately circular 
feature, visibly discernible from the surrounding ground by the discolouration and composition of the soil.  
Photographs of the two excavation areas are provided on the Plates in Appendix VII, with the approximate 
boundaries of the two features demarcated by wooden pegs to aid ease of visual identification.  The shafts 
were found to be unlined (i.e. was not brick lined at surface), uncapped and filled near surface with 
predominantly reworked natural soils. 
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Following exposure of the shafts, two trial pits (TP1 and TP2) were excavated to provide information on the 
natural soils present beneath this area of the site, and to confirm the presence and thickness of any superficial 
drift deposits, as well as the depth to underlying bedrock (this information being required to inform decisions 
with respect to risk zones around each of the mine shaft features).  The trial pit logs are included as Appendix 
V, and their approximate locations detailed on the plan included in Appendix III (Figure No. 39175/MS/02). 
 
Within both of the trial pits, grey-brown slightly sandy clayey topsoil was encountered underlying the grass 
surfacing to depths of 0.25m or 0.30m below existing ground level (begl).  The topsoil was observed to locally 
include black carbonaceous inclusions, glass fragments, ceramic fragments and brick.   
 
Underlying the topsoil layer, typically loose grey sandy gravel of mudstone, shaley mudstone and occasional 
coal fragments was encountered to depths of 0.60m (TP1) and 0.45m (TP2) begl.  The gravel is anticipated 
to correspond to Made Ground soils, likely to comprise reworked natural soils potentially associated with 
historical mining activities at the site.   
 
Beneath the Made Ground, natural soils typically comprising firm brown and light grey slightly silty slightly 
sandy CLAY was encountered, locally with rare fine roots.  The Clay was recovered with a blocky structure 
below a depth of approximately 0.90m within TP1, and progressed into slightly sandy gravel of extremely 
weak destructured Mudstone below 1.40m within both pits.   Below approximately 1.90m depth, extremely 
weak to weak bedded light grey and dark grey highly weathered MUDSTONE was encountered (i.e. rock 
head), which was recovered upon excavation as fine to coarse sub-angular gravel.  The Clay and Mudstone 
strata are both anticipated to correspond to the Pennine Lower Coal Measures Formation, which is indicated 
to underlie the site in the JPG Phase I Desk Study report.   
 
Based on the foregoing, the depth to intact competent Mudstone has been taken as 1.90m begl, with the 
overlying 0.50m representing a completely weathered/destructured state.   
 
Following confirmation of the intact geology around the two mine shaft locations, a trial pit was also excavated 
centrally to each of the shaft features.  The shaft fill materials were found to comprise very loose to loose grey 
and dark grey sandy gravel of fine to coarse extremely weak to medium strong mudstone gravel, and locally 
incorporating ferruginous ironstone nodule fragments and cobble- to boulder-sized pieces of mudstone rock 
(dimensions up to 0.40m (L) x 0.20m (W) x 0.10m (D)). Within Shaft MS-6, occasional root remnants, brick 
fragments and coal fragments (locally up to coarse gravel sized) were also encountered.  
 
These trial pits were terminated at depths of 0.90m (MS-5) and 1.30m (MS-6) due to sidewall instability and 
collapse, and for health and safety reasons.  It is noted that firm orange-brown mottled light grey CLAY was 
encountered along the southern extent of the MS-6 excavation, which corresponded to the visible edge of the 
shaft feature at the exposed formation; and is therefore anticipated to comprise the shaft edge (see 
photographs included in Appendix VII).  Whilst the shafts therefore appear to be infilled, it should be noted 
that this fill potentially comprises near surface backfilling above a ‘plug’.  Voiding, or a potentially open shaft(s), 
may therefore still be present within the shaft columns, and the presence, composition and state of the shaft 
infill should be confirmed by rotary drilling as part of a future phase of ground investigation work.  
 
REINSTATEMENT 
 
Upon discovering the location of a mine entry, it is the legal responsibility of the landowner to ensure that the 
surface entrance to every shaft or outlet is provided with an efficient enclosure, barrier or plug, sufficient to 
ensure no accidental entry into the features (required by the Mines and Quarries Act 1954 and detailed further 
within Section 10.3.1 of CIRIA publication C758 entitled ‘Abandoned Mine Workings Manual’).  An unprotected 
shaft is also deemed a statutory nuisance.  As stated within C758 ‘Where a shaft or adit is found, the owner 
is required to secure the site against accidental entry under HSWA and/or through the Countryside and Rights 
of Way Act 2000 and/or the Occupiers’ Liability Act 1984 and/or the Environmental Protection Act 1990.’ 
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Following uncovering of the two former mine shafts, and in order to conform to the foregoing requirements, 
Heras fencing was constructed and secured around each shaft feature.  Upon erection, the surrounding 
excavation was backfilled with topsoil arisings, to leave the shaft areas at a slightly topographically depressed 
elevation.  Remnant topsoil was left in a small mound adjacent to the Heras fencing, in case future 
reinstatement is required.  Photographs of the secured mine shaft features are included on the plates in 
Appendix VII, and the fencing will remain in-situ until future treatment of the shaft is completed.  It should be 
noted that the erection of Heras fencing represents a temporary security arrangement, and a more permanent 
solution will be required in due course.   
 
REDEVELOPMENT CONSIDERATIONS 
 
Exploratory investigation works have now exposed the locations of the two suggested mine shaft features 
present within the site.  The actual locations of the mine shafts were broadly at the locations specified within 
the Coal Authority mine shaft report.   
 
It is noted that the location of the most northerly mine shaft (MS-5) also generally corroborated the geophysical 
survey findings previously undertaken by Sumo Geophysics (which showed an anomaly slightly to the north 
of the Coal Authority GPS co-ordinates).   
 
As part of our works, the circumference of the visibly disturbed soils comprising the two mine shaft features 
was polygonised utilising a Trimble Catalyst hand-held GPS device, to an approximate accuracy of +/-0.30m.  
The locations of the polygonised features within the site are indicated on the plan included in Appendix III 
(Figure No 39175/MS/02), which also provides a zoomed in image overlain onto the two geophysical output 
sheets (i.e. resistivity and electromagnetic surveys).   
 
Where mine shafts are identified, a risk zone should be calculated, taking into account the size of the shaft, 
the depth to competent bedrock and the assumed departure distance (which will be zero where the mine shaft 
feature has been positively identified by intrusive investigation works).  Risk zones relate to the presence of 
untreated shafts, as presently appears to be the case for those identified on-site.     
 
An initial risk zone (termed ‘no-build zone’ by JPG) of 10m was applied by JPG as part of their works, which 
was utilised in the derivation of the proposed site layout.  However, this accounted for an assumed 8m 
departure distance from the centre of the shaft (i.e. the GPS co-ordinates provided by the Coal Authority), a 
2m depth to rockhead and a 45o angle of shearing resistance.   
 
Following completion of our works, the risk zone may be refined taking account of our findings.  As our works 
have positively identified the mine shaft locations, the departure distance may be reduced to zero (as detailed 
within Section 14.2 ‘Determining the risk zone’ of CIRIA C758).  Our works have identified Mudstone bedrock 
at a depth of approximately 1.90m below the site, and allowing for some minor variation as a precautionary 
approach, a depth to bedrock of 2.00m has been adopted (which is consistent with the parameter adopted by 
JPG).  However, the diameter of the shaft should also be taken into account, with the risk zone length including 
the shaft radius within the calculation.   
 
The values adopted within our calculations for both MS-5 and MS-6, and a sketch plan of the key parameters 
for consideration, are detailed within the risk zone calculation sheets included in Appendix VI.  It is noted that 
we have continued to adopt a 45o angle for the calculation of the potential collapse crater extent within 
superficial deposits.  However, given the confirmed absence of superficial deposits in the area around the 
shafts, and the typically firm strength characteristics of the cohesive weathered Lower Coal Measures strata, 
the continued adoption of a 45o angle of shearing resistance is considered appropriate, and is in general 
accordance with the reviewed guidance.  Further refinement of the slope angle may be possible in due course 
following acquisition of geotechnical information (such as triaxial tests) should this prove to be necessary.   
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Our findings indicate that a risk zone of 3.65m from the centre of MS-5 and a risk zone of 3.55m from the 
centre of MS-6 are applicable for the proposed redevelopment (accounting for a shaft diameter of 3.30m and 
3.10m respectively, and also accounting for the slightly elliptical shape of the features identified at formation 
level).  The areal extent of these risk zones, overlain onto the proposed site layout plan and including the 
original ‘no-build zones’ applied by JPG, are shown on the plan included in Appendix IV (Figure No. 
39175/MS/03).  It is noted that the distance to the closest proposed property, taken from the identified edge 
of the shafts (closest being MS-5) and based on the proposed site layout plan, is approximately 7.9m.     
 
For the purposes of our assessment, the adopted diameter of the shafts is based on a visual assessment of 
the change in soil composition at formation level.  The actual shaft diameter may therefore be slightly less 
than that recorded on the ground accounting for ground disturbance around the shaft during construction etc.  
However, as a precautionary assessment, it is considered prudent to account for this uncertainty within our 
calculations pending further investigation and treatment of the shafts in due course.   
 
As can be seen on the plan included in Appendix IV, the resulting risk zones applicable to these two shaft 
features does not detrimentally impact upon the proposed site layout; and it is therefore considered that the 
current layout does not need to materially change as a result of the presence of these two shafts.    However, 
it is recommended that the two identified shafts are subjected to further intrusive investigations in due course, 
in order to confirm the depth of the features, following which mine shaft stabilisation and treatment can be 
designed and implemented. 
   
The stabilisation of mine entries is typically undertaken in conjunction with any ground stabilisation required 
as a legacy of shallow underground coal mining (which will be investigated as part of a future phase of works), 
with a shaft cap typically constructed across the feature(s).   
 
It should be noted that the shaft cap should be designed by a Structural Engineer, and consideration as to the 
potential implications on foundations for nearby properties should be provided (i.e. to ensure foundations do 
not impose lateral loading on either the treated shaft or the shaft cap).  Further detail on the requirements for 
cap construction are provided within CIRIA C758 and the preceding Special Publication (SP32) entitled 
‘Construction over abandoned mine workings’ (2002).  It is likely that the shaft cap will cover a larger area 
than the calculated risk zones detailed herein.  The shaft caps should be designed taking into account Coal 
Authority requirements, and foundations of dwellings in the vicinity designed accordingly.   
 
MINES GAS 
 
In accordance with the Coal Authority permit for the investigation works, ground gases were monitored during 
the course of the excavation works.  Ground gas concentrations equivalent to ambient levels were recorded 
throughout the course of the works, with monitoring undertaken with a continuous personal protection device 
(see photograph in Appendix VII) and GA2000+ ground gas analyser (with spot monitoring undertaken above 
the identified shaft features).   
 
It is noted that underground workings may contain significantly elevated concentrations of ground gases 
(including methane, carbon dioxide, hydrogen sulphide and carbon monoxide), and may therefore pose a 
ground gas risk to the proposed redevelopment where the accumulation of ground gases can occur beneath 
or within properties.  A detailed programme of ground gas monitoring, and continued assessment of ground 
gas readings during the course of future investigations of shallow coal mining and the identified shafts, is 
recommended as part of Phase II Exploratory Investigation works.  This is also likely to be a requirement of 
both The Coal Authority as part of any future permits to investigate seams of coal, and also the Local Planning 
Authority/Warranty Provider as part of relevant land quality conditions. 
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CONCLUSIONS 
 
The findings of the current scope of works have positively identified and located the presence of two historical 
coal mine shafts within the subject site.  The approximate centroid GPS co-ordinate for each of the two shafts 
is as follows: MS-5 420270E 426322N; MS-6 420280E 426311N.   
 
Based on the acquisition of site-specific ground condition information, and current industry good practice 
guidance, a revised risk zone has been established around these two features assuming the presence of 
untreated shafts.  This revised assessment (revised from the desk-based assessment provided previously by 
JPG) has confirmed that the layout of the proposed residential dwellings is not materially affected by the 
presence of the two shaft features.  The current proposed layout is therefore considered to be suitable with 
respect to the presence of these two shafts.  It is recommended that foundations for nearby plots should be 
designed by a Structural Engineer, taking into account the mitigation measures (subject to design in due 
course) to be adopted for the two mine shaft features. 
 
Further detailed Phase II Exploratory investigation works will be required at the site, which will include the 
requirement for an assessment of any shallow underground mining, further detailed assessment of the mine 
shafts (depth and composition/presence of fill for their full depth), as well as detailed geo-environmental 
assessments.  It is considered that such works may be completed following granting of outline planning 
permission for the proposed development, should the LPA be minded to grant permission.   
 
It should be noted that any future investigation of the mine shaft features or investigation of identified coal 
seams/possible workings (reference to the JPG Desk Study report should be made for further detail) will 
require the provision of a further permit from The Coal Authority prior to the instigation of such works.   
 
Please also note that the erection of Heras fencing around the two shaft positions, whilst considered an 
appropriate security measure in the short-term, will require replacement with a more permanent solution (such 
as shaft stabilisation and provision of shaft cap) in due course.   
 
We would recommend that a copy of this letter and all attached information is formally submitted by the Client 
to the LPA, in order for the Coal Authority to be subsequently consulted on the findings detailed herein.   
 
We trust that the foregoing is suitable for your current requirements, however should you have any questions 
or queries, or require any additional information, please do not hesitate to contact us.  
 
Yours sincerely 
For and on the behalf of GeoDyne Ltd 

David Hooton 
Technical Associate 
 
Appendix I Site Location Plan 
Appendix II Coal Authority Permit / Policy Statement Document 
Appendix III Plan Showing Surveyed Mine Shaft Locations 
Appendix IV Plan Showing Proposed Development, Surveyed Mineshafts and revised Risk Zones 
Appendix V Trial Pit Logs (TP1 and TP2) 
Appendix VI Risk Zone Calculation Sheets 
Appendix VII Plates 
Appendix VIII GeoDyne Letter Report dated 9th July 2019 
Appendix IX Conditions & Limitations 
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APPENDIX I 
 

Site Location Plan 
(Figure No. 39175/MS/01) 
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APPENDIX II 
 

Coal Authority Permit / Policy Statement Document 
 



 

Permit to Enter or Disturb  
Coal Authority Interests 

 
Permit 18805 

Name and Address of Permit Holder: 
KCS Development Ltd 

3rd Floor 
Goodbard House 

15 Infirmary Street 
Leeds 

LS1 2JS 

Site Location: 
Cliffe Lane 
Gomersal 

Cleckheaton 
BD19 4SB 

This certificate hereby grants the above named Permit Holder a Permit to carry out the works, as 
listed below, within the Authority’s mining interests at the identified site location for the period of 
12 months from the granted date shown below. The granting of this Permit does not constitute 
advice given by the Authority in relation to the proposed operations.  It is the Applicant’s 
responsibility to obtain appropriate health, safety, environmental, technical and legal advice. 
 
Permitted Works:  
Perpendicular Trial trenching by excavation to locate two mine entries: 

 420426-005 (approximate position 420270E 426320N) 

 420426-006 (approximate position 420279E 426308N) 

Surface strip of search area should initial trenches not locate mine entries. 

 

Conditions: 

 Gas monitoring CO, CH4, CO2, O2, H2S @ BH and Rig 

 All excavations appropriately completed and secured 

 Operators undertaking the work must be in possession of this certificate and permit 
boundary plan at the time of works  
 

Signed: Granted Date: 03 October 2019 

For and on behalf of The Coal Authority 

Nominated Representative: Darren Hurst, Permitting Manager;  
The Coal Authority, Permitting Office, 200 Lichfield Lane, Mansfield, Notts, NG18 4RG 
Tel: 01623 637450; E-Mail: permissions@coal.gov.uk 

Redacted



 
 

 
 

Granted Permit Boundary  
Site Location:        Permit Ref: 18805 

 
 
 
Permit Boundary: 

 
 
 
 
 
 
These maps are reproduced from Ordnance Survey material with the permission of Ordnance Survey on behalf of the controller of Her 

Majesty’s Stationary Office.  © Crown Copyright.  Unauthorised reproduction infringes Crown copyright and may lead to prosecution or 

civil proceedings. The Coal Authority.  Licence No: 100020315. [216] 

 



 

 
Protecting the public and the environment in coal mining areas 

 
Policy For Building Over Or Within The Influencing Distance Of 
A Mine Entry 

Building over or within the influencing distance of a mine entry (shaft or adit) can be 
dangerous  and has the potential for significant risks to both the development and the 
occupiers if not undertaken appropriately. 

The Coal Authority own the majority of the coal mine entries in Britain and has adopted the 
following policy position for landowners and/or developers when considering building over 
or within the influencing distance of a mine entry.  

1. Building over or within the influencing distance of a mine entry raises significant 
safety and engineering risks and exposes all parties to potential financial liabilities 
and as a general precautionary principle, should wherever possible be avoided  

2. Building over or within the influencing distance of a mine entry will only be 
permissible when: 

 Expertise advice allows a suitable engineering design to be developed and 
agreed to take account of all the relevant safety and environmental risk 
factors including gas and mine-water. 

 The Coal Authority will not be responsible for financial or maintenance 
liabilities associated with the design and implementation of the works. 

 Appropriate engineering precautions are taken to safeguard the safety of the 
public and any structure during and following the completion of the works. 

 Approval for the works is obtained from The Coal Authority Permissions 
Service which will also monitor the implementation of the works to ensure 
public safety.  

3. The position and recorded treatment details for the mine entry will be revealed in 
any future coal mining report produced for prospective purchasers of the property. 
Consequently it is necessary for the landowner and/or developer to undertake any 
work precisely in accordance with the agreed scheme and provide detailed 
information to The Coal Authority for inclusion within its records for future reference 
and disclosure. 

4. Where any damages result as a consequence of failing to comply with this policy 
the Coal Authority will seek to recover any costs incurred.   

 
 
  

 
Policy Approved by: S Reed, Director of Operations, January 2012 



  

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX III 
 

Plan Showing Surveyed Mine Shaft Locations 
(Figure No. 39175/MS/02) 



TP1 TP2

MS 6

MS 5

TP1 TP2

MS 6

MS 5

TP1 TP2

N

Approximate Site Boundary

· © This drawing and the details depicted are the copyright of
GeoDyne Limited and may not be reproduced except by written
permission.

· Reproduced from the Ordnance Survey Map with the Permission
of the Controller of Her Majesty's Stationery Office.  Crown
Copyright Reserved. Licence No. LAN1001274.

Drawn By

Checked By

Approved By

Scale

Date Drawn

Revision

Figure No.

Project No.

Client

Project

Title

Derby               01332 290 798

info@geodyne.co.uk

Nottingham      0115 962 0001

Warrington        01925 661739

www.geodyne.co.uk

39175/MS/02

15/10/2019

NTS

PDA

DH

HW

Plan Showing Surveyed Mineshaft
Locations

Cliffe Lane, Gomersal

KCS Development Ltd

39175

Drawing based on Topographical Survey by Latitude Surveys Ref: EH1000-001 Dated: 06/11/2015 overlaid with SUMO Geophysical Survey SOR15295

SUMO Geophysical Survey Magnetic Contour Survey Overlaid SUMO Geophysical Survey Ground Conductivity Survey Overlaid

KEY

Coal Authority Recorded Mineshaft 

Actual Mineshaft Location

NB: All locations shown are approximate

TP - Trial Pit

Vegetation Cleared

AutoCAD SHX Text
139.44

AutoCAD SHX Text
139.33

AutoCAD SHX Text
Roof 149.84

AutoCAD SHX Text
139.07

AutoCAD SHX Text
138.81

AutoCAD SHX Text
138.15

AutoCAD SHX Text
137.52

AutoCAD SHX Text
137.20

AutoCAD SHX Text
137.16

AutoCAD SHX Text
137.14

AutoCAD SHX Text
136.96

AutoCAD SHX Text
137.79

AutoCAD SHX Text
137.70

AutoCAD SHX Text
137.61

AutoCAD SHX Text
137.44

AutoCAD SHX Text
137.32

AutoCAD SHX Text
137.45

AutoCAD SHX Text
137.18

AutoCAD SHX Text
136.90

AutoCAD SHX Text
137.27

AutoCAD SHX Text
136.89

AutoCAD SHX Text
136.42

AutoCAD SHX Text
136.20

AutoCAD SHX Text
135.98

AutoCAD SHX Text
135.45

AutoCAD SHX Text
134.97

AutoCAD SHX Text
134.41

AutoCAD SHX Text
135.33

AutoCAD SHX Text
130.11

AutoCAD SHX Text
130.43

AutoCAD SHX Text
133.50

AutoCAD SHX Text
134.55

AutoCAD SHX Text
133.69

AutoCAD SHX Text
132.69

AutoCAD SHX Text
131.43

AutoCAD SHX Text
130.59

AutoCAD SHX Text
130.23

AutoCAD SHX Text
129.52

AutoCAD SHX Text
129.04

AutoCAD SHX Text
128.86

AutoCAD SHX Text
128.63

AutoCAD SHX Text
128.66

AutoCAD SHX Text
128.29

AutoCAD SHX Text
128.21

AutoCAD SHX Text
128.28

AutoCAD SHX Text
128.31

AutoCAD SHX Text
128.21

AutoCAD SHX Text
128.75

AutoCAD SHX Text
128.91

AutoCAD SHX Text
129.30

AutoCAD SHX Text
129.63

AutoCAD SHX Text
130.19

AutoCAD SHX Text
130.62

AutoCAD SHX Text
130.70

AutoCAD SHX Text
131.25

AutoCAD SHX Text
132.36

AutoCAD SHX Text
133.23

AutoCAD SHX Text
133.83

AutoCAD SHX Text
134.17

AutoCAD SHX Text
134.52

AutoCAD SHX Text
130.45

AutoCAD SHX Text
128.25

AutoCAD SHX Text
128.25

AutoCAD SHX Text
128.57

AutoCAD SHX Text
129.21

AutoCAD SHX Text
130.08

AutoCAD SHX Text
128.84

AutoCAD SHX Text
130.50

AutoCAD SHX Text
130.95

AutoCAD SHX Text
130.12

AutoCAD SHX Text
131.44

AutoCAD SHX Text
131.13

AutoCAD SHX Text
131.94

AutoCAD SHX Text
131.64

AutoCAD SHX Text
132.33

AutoCAD SHX Text
132.52

AutoCAD SHX Text
132.65

AutoCAD SHX Text
132.40

AutoCAD SHX Text
132.34

AutoCAD SHX Text
132.74

AutoCAD SHX Text
133.36

AutoCAD SHX Text
134.05

AutoCAD SHX Text
134.83

AutoCAD SHX Text
135.63

AutoCAD SHX Text
136.56

AutoCAD SHX Text
137.71

AutoCAD SHX Text
138.89

AutoCAD SHX Text
140.43

AutoCAD SHX Text
141.13

AutoCAD SHX Text
141.20

AutoCAD SHX Text
140.52

AutoCAD SHX Text
139.79

AutoCAD SHX Text
140.61

AutoCAD SHX Text
139.63

AutoCAD SHX Text
138.57

AutoCAD SHX Text
137.50

AutoCAD SHX Text
136.47

AutoCAD SHX Text
135.62

AutoCAD SHX Text
134.81

AutoCAD SHX Text
134.10

AutoCAD SHX Text
133.42

AutoCAD SHX Text
132.82

AutoCAD SHX Text
132.37

AutoCAD SHX Text
131.94

AutoCAD SHX Text
132.40

AutoCAD SHX Text
133.08

AutoCAD SHX Text
133.80

AutoCAD SHX Text
134.60

AutoCAD SHX Text
135.33

AutoCAD SHX Text
136.14

AutoCAD SHX Text
137.14

AutoCAD SHX Text
138.35

AutoCAD SHX Text
139.42

AutoCAD SHX Text
140.16

AutoCAD SHX Text
139.65

AutoCAD SHX Text
138.93

AutoCAD SHX Text
137.91

AutoCAD SHX Text
136.76

AutoCAD SHX Text
135.77

AutoCAD SHX Text
135.05

AutoCAD SHX Text
134.36

AutoCAD SHX Text
133.57

AutoCAD SHX Text
132.81

AutoCAD SHX Text
132.07

AutoCAD SHX Text
131.43

AutoCAD SHX Text
131.20

AutoCAD SHX Text
131.82

AutoCAD SHX Text
132.52

AutoCAD SHX Text
133.24

AutoCAD SHX Text
134.04

AutoCAD SHX Text
134.78

AutoCAD SHX Text
135.59

AutoCAD SHX Text
136.48

AutoCAD SHX Text
137.44

AutoCAD SHX Text
138.43

AutoCAD SHX Text
139.09

AutoCAD SHX Text
138.35

AutoCAD SHX Text
137.68

AutoCAD SHX Text
136.81

AutoCAD SHX Text
135.91

AutoCAD SHX Text
135.14

AutoCAD SHX Text
134.34

AutoCAD SHX Text
133.42

AutoCAD SHX Text
132.61

AutoCAD SHX Text
131.89

AutoCAD SHX Text
131.19

AutoCAD SHX Text
130.75

AutoCAD SHX Text
129.83

AutoCAD SHX Text
130.02

AutoCAD SHX Text
130.59

AutoCAD SHX Text
131.22

AutoCAD SHX Text
131.85

AutoCAD SHX Text
132.79

AutoCAD SHX Text
133.76

AutoCAD SHX Text
134.60

AutoCAD SHX Text
135.56

AutoCAD SHX Text
136.26

AutoCAD SHX Text
136.99

AutoCAD SHX Text
136.39

AutoCAD SHX Text
135.76

AutoCAD SHX Text
135.06

AutoCAD SHX Text
134.14

AutoCAD SHX Text
133.18

AutoCAD SHX Text
132.31

AutoCAD SHX Text
131.37

AutoCAD SHX Text
130.63

AutoCAD SHX Text
130.04

AutoCAD SHX Text
129.45

AutoCAD SHX Text
128.92

AutoCAD SHX Text
128.48

AutoCAD SHX Text
128.33

AutoCAD SHX Text
128.95

AutoCAD SHX Text
129.54

AutoCAD SHX Text
130.12

AutoCAD SHX Text
130.74

AutoCAD SHX Text
131.47

AutoCAD SHX Text
132.37

AutoCAD SHX Text
133.17

AutoCAD SHX Text
134.06

AutoCAD SHX Text
135.02

AutoCAD SHX Text
135.72

AutoCAD SHX Text
136.34

AutoCAD SHX Text
136.71

AutoCAD SHX Text
136.55

AutoCAD SHX Text
136.64

AutoCAD SHX Text
136.59

AutoCAD SHX Text
136.02

AutoCAD SHX Text
135.36

AutoCAD SHX Text
134.53

AutoCAD SHX Text
133.69

AutoCAD SHX Text
132.84

AutoCAD SHX Text
132.09

AutoCAD SHX Text
131.29

AutoCAD SHX Text
130.64

AutoCAD SHX Text
130.02

AutoCAD SHX Text
129.50

AutoCAD SHX Text
128.86

AutoCAD SHX Text
128.29

AutoCAD SHX Text
128.13

AutoCAD SHX Text
128.11

AutoCAD SHX Text
128.28

AutoCAD SHX Text
128.82

AutoCAD SHX Text
129.42

AutoCAD SHX Text
129.98

AutoCAD SHX Text
130.54

AutoCAD SHX Text
131.16

AutoCAD SHX Text
131.83

AutoCAD SHX Text
132.58

AutoCAD SHX Text
133.55

AutoCAD SHX Text
134.41

AutoCAD SHX Text
141.61

AutoCAD SHX Text
140.31

AutoCAD SHX Text
141.03

AutoCAD SHX Text
141.44

AutoCAD SHX Text
140.23

AutoCAD SHX Text
140.02

AutoCAD SHX Text
139.52

AutoCAD SHX Text
139.80

AutoCAD SHX Text
140.82

AutoCAD SHX Text
141.54

AutoCAD SHX Text
137.24

AutoCAD SHX Text
136.78

AutoCAD SHX Text
135.97

AutoCAD SHX Text
135.11

AutoCAD SHX Text
135.62

AutoCAD SHX Text
135.05

AutoCAD SHX Text
134.14

AutoCAD SHX Text
133.52

AutoCAD SHX Text
133.04

AutoCAD SHX Text
132.61

AutoCAD SHX Text
132.91

AutoCAD SHX Text
132.82

AutoCAD SHX Text
132.51

AutoCAD SHX Text
133.00

AutoCAD SHX Text
133.77

AutoCAD SHX Text
133.73

AutoCAD SHX Text
134.63

AutoCAD SHX Text
134.35

AutoCAD SHX Text
134.78

AutoCAD SHX Text
135.03

AutoCAD SHX Text
135.46

AutoCAD SHX Text
Ridge 135.41

AutoCAD SHX Text
Eave 133.63

AutoCAD SHX Text
138.46

AutoCAD SHX Text
138.12

AutoCAD SHX Text
138.35

AutoCAD SHX Text
138.56

AutoCAD SHX Text
139.18

AutoCAD SHX Text
139.58

AutoCAD SHX Text
140.50

AutoCAD SHX Text
141.19

AutoCAD SHX Text
141.75

AutoCAD SHX Text
141.93

AutoCAD SHX Text
142.27

AutoCAD SHX Text
142.95

AutoCAD SHX Text
143.83

AutoCAD SHX Text
144.17

AutoCAD SHX Text
144.37

AutoCAD SHX Text
144.02

AutoCAD SHX Text
143.48

AutoCAD SHX Text
142.18

AutoCAD SHX Text
141.64

AutoCAD SHX Text
141.17

AutoCAD SHX Text
140.65

AutoCAD SHX Text
140.51

AutoCAD SHX Text
140.14

AutoCAD SHX Text
139.55

AutoCAD SHX Text
138.97

AutoCAD SHX Text
138.57

AutoCAD SHX Text
139.03

AutoCAD SHX Text
139.59

AutoCAD SHX Text
140.22

AutoCAD SHX Text
140.85

AutoCAD SHX Text
141.44

AutoCAD SHX Text
142.10

AutoCAD SHX Text
142.70

AutoCAD SHX Text
142.00

AutoCAD SHX Text
141.52

AutoCAD SHX Text
140.89

AutoCAD SHX Text
140.25

AutoCAD SHX Text
139.65

AutoCAD SHX Text
139.18

AutoCAD SHX Text
139.76

AutoCAD SHX Text
140.18

AutoCAD SHX Text
140.77

AutoCAD SHX Text
141.51

AutoCAD SHX Text
142.17

AutoCAD SHX Text
142.70

AutoCAD SHX Text
143.30

AutoCAD SHX Text
Ridge 151.79

AutoCAD SHX Text
Ridge 150.33

AutoCAD SHX Text
Ridge 149.67

AutoCAD SHX Text
Eave 147.98

AutoCAD SHX Text
Eave 149.06

AutoCAD SHX Text
Eave 150.04

AutoCAD SHX Text
Roof Top 143.28

AutoCAD SHX Text
Roof Top 144.23

AutoCAD SHX Text
Roof Top 145.13

AutoCAD SHX Text
Post

AutoCAD SHX Text
Post

AutoCAD SHX Text
Roof Top 140.49

AutoCAD SHX Text
139.18

AutoCAD SHX Text
139.21

AutoCAD SHX Text
138.84

AutoCAD SHX Text
138.61

AutoCAD SHX Text
138.43

AutoCAD SHX Text
138.23

AutoCAD SHX Text
137.78

AutoCAD SHX Text
137.50

AutoCAD SHX Text
137.46

AutoCAD SHX Text
137.43

AutoCAD SHX Text
137.57

AutoCAD SHX Text
137.69

AutoCAD SHX Text
137.97

AutoCAD SHX Text
138.41

AutoCAD SHX Text
138.01

AutoCAD SHX Text
138.61

AutoCAD SHX Text
138.99

AutoCAD SHX Text
142.37

AutoCAD SHX Text
142.30

AutoCAD SHX Text
141.51

AutoCAD SHX Text
141.85

AutoCAD SHX Text
142.65

AutoCAD SHX Text
143.68

AutoCAD SHX Text
144.61

AutoCAD SHX Text
144.80

AutoCAD SHX Text
146.30

AutoCAD SHX Text
148.36

AutoCAD SHX Text
148.93

AutoCAD SHX Text
149.66

AutoCAD SHX Text
149.99

AutoCAD SHX Text
150.04

AutoCAD SHX Text
150.46

AutoCAD SHX Text
150.84

AutoCAD SHX Text
150.81

AutoCAD SHX Text
151.11

AutoCAD SHX Text
151.33

AutoCAD SHX Text
151.04

AutoCAD SHX Text
150.86

AutoCAD SHX Text
150.48

AutoCAD SHX Text
150.65

AutoCAD SHX Text
150.57

AutoCAD SHX Text
150.28

AutoCAD SHX Text
149.88

AutoCAD SHX Text
150.07

AutoCAD SHX Text
149.56

AutoCAD SHX Text
149.39

AutoCAD SHX Text
148.31

AutoCAD SHX Text
148.02

AutoCAD SHX Text
147.58

AutoCAD SHX Text
147.98

AutoCAD SHX Text
147.24

AutoCAD SHX Text
147.58

AutoCAD SHX Text
146.99

AutoCAD SHX Text
146.65

AutoCAD SHX Text
146.07

AutoCAD SHX Text
146.23

AutoCAD SHX Text
145.07

AutoCAD SHX Text
145.06

AutoCAD SHX Text
144.78

AutoCAD SHX Text
145.35

AutoCAD SHX Text
145.83

AutoCAD SHX Text
146.10

AutoCAD SHX Text
145.93

AutoCAD SHX Text
146.07

AutoCAD SHX Text
146.60

AutoCAD SHX Text
147.32

AutoCAD SHX Text
148.30

AutoCAD SHX Text
149.10

AutoCAD SHX Text
149.66

AutoCAD SHX Text
150.20

AutoCAD SHX Text
150.57

AutoCAD SHX Text
150.36

AutoCAD SHX Text
150.04

AutoCAD SHX Text
149.58

AutoCAD SHX Text
149.41

AutoCAD SHX Text
148.97

AutoCAD SHX Text
148.30

AutoCAD SHX Text
147.69

AutoCAD SHX Text
146.80

AutoCAD SHX Text
145.66

AutoCAD SHX Text
144.96

AutoCAD SHX Text
144.72

AutoCAD SHX Text
144.91

AutoCAD SHX Text
144.79

AutoCAD SHX Text
144.38

AutoCAD SHX Text
143.86

AutoCAD SHX Text
143.01

AutoCAD SHX Text
143.25

AutoCAD SHX Text
143.43

AutoCAD SHX Text
143.46

AutoCAD SHX Text
143.39

AutoCAD SHX Text
144.17

AutoCAD SHX Text
145.33

AutoCAD SHX Text
146.40

AutoCAD SHX Text
147.17

AutoCAD SHX Text
147.61

AutoCAD SHX Text
148.27

AutoCAD SHX Text
148.91

AutoCAD SHX Text
148.33

AutoCAD SHX Text
147.46

AutoCAD SHX Text
146.79

AutoCAD SHX Text
146.14

AutoCAD SHX Text
145.45

AutoCAD SHX Text
144.64

AutoCAD SHX Text
143.62

AutoCAD SHX Text
142.66

AutoCAD SHX Text
142.10

AutoCAD SHX Text
141.95

AutoCAD SHX Text
142.98

AutoCAD SHX Text
145.08

AutoCAD SHX Text
145.22

AutoCAD SHX Text
145.71

AutoCAD SHX Text
146.03

AutoCAD SHX Text
146.98

AutoCAD SHX Text
147.95

AutoCAD SHX Text
Ridge 156.47

AutoCAD SHX Text
Ridge 160.01

AutoCAD SHX Text
Ridge 160.20

AutoCAD SHX Text
Ridge 160.55

AutoCAD SHX Text
Ridge 160.55

AutoCAD SHX Text
Ridge 159.48

AutoCAD SHX Text
Ridge 157.01

AutoCAD SHX Text
Ridge 156.31

AutoCAD SHX Text
Ridge 155.65

AutoCAD SHX Text
Ridge 154.87

AutoCAD SHX Text
Ridge 154.26

AutoCAD SHX Text
Ridge 153.51

AutoCAD SHX Text
Ridge 152.80

AutoCAD SHX Text
Eave 149.54

AutoCAD SHX Text
Eave 150.22

AutoCAD SHX Text
Eave 150.96

AutoCAD SHX Text
Eave 151.63

AutoCAD SHX Text
Eave 152.45

AutoCAD SHX Text
Eave 153.05

AutoCAD SHX Text
Eave 153.84

AutoCAD SHX Text
Eave 157.72

AutoCAD SHX Text
Eave 158.29

AutoCAD SHX Text
Eave 158.03

AutoCAD SHX Text
Eave 157.62

AutoCAD SHX Text
Eave 157.23

AutoCAD SHX Text
Eave 153.37

AutoCAD SHX Text
147.49

AutoCAD SHX Text
146.38

AutoCAD SHX Text
145.63

AutoCAD SHX Text
145.20

AutoCAD SHX Text
144.35

AutoCAD SHX Text
143.80

AutoCAD SHX Text
144.45

AutoCAD SHX Text
143.25

AutoCAD SHX Text
143.05

AutoCAD SHX Text
142.58

AutoCAD SHX Text
142.19

AutoCAD SHX Text
141.36

AutoCAD SHX Text
140.77

AutoCAD SHX Text
140.53

AutoCAD SHX Text
139.26

AutoCAD SHX Text
138.04

AutoCAD SHX Text
136.78

AutoCAD SHX Text
136.29

AutoCAD SHX Text
135.88

AutoCAD SHX Text
135.89

AutoCAD SHX Text
136.24

AutoCAD SHX Text
135.75

AutoCAD SHX Text
136.33

AutoCAD SHX Text
137.37

AutoCAD SHX Text
138.32

AutoCAD SHX Text
139.95

AutoCAD SHX Text
141.31

AutoCAD SHX Text
142.21

AutoCAD SHX Text
142.62

AutoCAD SHX Text
143.69

AutoCAD SHX Text
144.54

AutoCAD SHX Text
145.62

AutoCAD SHX Text
146.31

AutoCAD SHX Text
147.04

AutoCAD SHX Text
147.72

AutoCAD SHX Text
148.08

AutoCAD SHX Text
148.61

AutoCAD SHX Text
148.66

AutoCAD SHX Text
148.65

AutoCAD SHX Text
149.52

AutoCAD SHX Text
149.66

AutoCAD SHX Text
149.95

AutoCAD SHX Text
150.34

AutoCAD SHX Text
150.75

AutoCAD SHX Text
150.71

AutoCAD SHX Text
150.85

AutoCAD SHX Text
151.04

AutoCAD SHX Text
151.22

AutoCAD SHX Text
150.49

AutoCAD SHX Text
150.41

AutoCAD SHX Text
149.51

AutoCAD SHX Text
149.66

AutoCAD SHX Text
148.96

AutoCAD SHX Text
148.52

AutoCAD SHX Text
147.96

AutoCAD SHX Text
150.21

AutoCAD SHX Text
149.19

AutoCAD SHX Text
148.31

AutoCAD SHX Text
147.41

AutoCAD SHX Text
146.28

AutoCAD SHX Text
145.11

AutoCAD SHX Text
144.22

AutoCAD SHX Text
143.50

AutoCAD SHX Text
142.87

AutoCAD SHX Text
142.36

AutoCAD SHX Text
141.69

AutoCAD SHX Text
140.88

AutoCAD SHX Text
140.10

AutoCAD SHX Text
139.74

AutoCAD SHX Text
138.74

AutoCAD SHX Text
139.50

AutoCAD SHX Text
140.21

AutoCAD SHX Text
140.82

AutoCAD SHX Text
141.34

AutoCAD SHX Text
142.08

AutoCAD SHX Text
142.93

AutoCAD SHX Text
143.87

AutoCAD SHX Text
144.93

AutoCAD SHX Text
146.16

AutoCAD SHX Text
147.20

AutoCAD SHX Text
148.16

AutoCAD SHX Text
149.18

AutoCAD SHX Text
150.07

AutoCAD SHX Text
149.88

AutoCAD SHX Text
148.99

AutoCAD SHX Text
147.99

AutoCAD SHX Text
146.92

AutoCAD SHX Text
145.92

AutoCAD SHX Text
144.70

AutoCAD SHX Text
143.28

AutoCAD SHX Text
142.15

AutoCAD SHX Text
141.17

AutoCAD SHX Text
140.23

AutoCAD SHX Text
139.56

AutoCAD SHX Text
139.15

AutoCAD SHX Text
138.36

AutoCAD SHX Text
137.77

AutoCAD SHX Text
137.04

AutoCAD SHX Text
136.34

AutoCAD SHX Text
136.49

AutoCAD SHX Text
136.85

AutoCAD SHX Text
137.74

AutoCAD SHX Text
138.29

AutoCAD SHX Text
137.27

AutoCAD SHX Text
137.75

AutoCAD SHX Text
138.68

AutoCAD SHX Text
139.21

AutoCAD SHX Text
138.58

AutoCAD SHX Text
139.74

AutoCAD SHX Text
140.35

AutoCAD SHX Text
140.91

AutoCAD SHX Text
142.27

AutoCAD SHX Text
142.82

AutoCAD SHX Text
144.33

AutoCAD SHX Text
143.80

AutoCAD SHX Text
145.18

AutoCAD SHX Text
145.65

AutoCAD SHX Text
146.78

AutoCAD SHX Text
146.52

AutoCAD SHX Text
147.50

AutoCAD SHX Text
147.83

AutoCAD SHX Text
148.74

AutoCAD SHX Text
148.36

AutoCAD SHX Text
GP

AutoCAD SHX Text
149.15

AutoCAD SHX Text
149.33

AutoCAD SHX Text
149.51

AutoCAD SHX Text
128.09

AutoCAD SHX Text
128.10

AutoCAD SHX Text
143.04

AutoCAD SHX Text
147.13

AutoCAD SHX Text
147.00

AutoCAD SHX Text
PGM3

AutoCAD SHX Text
420196.778

AutoCAD SHX Text
426265.877

AutoCAD SHX Text
138.590

AutoCAD SHX Text
139.03

AutoCAD SHX Text
138.69

AutoCAD SHX Text
138.42

AutoCAD SHX Text
138.17

AutoCAD SHX Text
138.01

AutoCAD SHX Text
138.38

AutoCAD SHX Text
138.77

AutoCAD SHX Text
139.13

AutoCAD SHX Text
TP

AutoCAD SHX Text
149.36

AutoCAD SHX Text
WV

AutoCAD SHX Text
Ridge 152.78

AutoCAD SHX Text
Roof Top 149.07

AutoCAD SHX Text
Ridge 148.62

AutoCAD SHX Text
Ridge 143.76

AutoCAD SHX Text
Eave 142.32

AutoCAD SHX Text
137.79

AutoCAD SHX Text
137.47

AutoCAD SHX Text
136.88

AutoCAD SHX Text
136.18

AutoCAD SHX Text
135.82

AutoCAD SHX Text
TP

AutoCAD SHX Text
135.33

AutoCAD SHX Text
135.67

AutoCAD SHX Text
136.30

AutoCAD SHX Text
137.09

AutoCAD SHX Text
137.95

AutoCAD SHX Text
138.63

AutoCAD SHX Text
139.08

AutoCAD SHX Text
138.39

AutoCAD SHX Text
137.80

AutoCAD SHX Text
137.30

AutoCAD SHX Text
136.68

AutoCAD SHX Text
135.98

AutoCAD SHX Text
135.66

AutoCAD SHX Text
Ridge 140.42

AutoCAD SHX Text
Eave 136.61

AutoCAD SHX Text
Ridge 159.84

AutoCAD SHX Text
Ridge 160.34

AutoCAD SHX Text
Ridge 159.98

AutoCAD SHX Text
Ridge  161.09

AutoCAD SHX Text
Ridge 160.94

AutoCAD SHX Text
Ridge 160.56

AutoCAD SHX Text
Eave 158.36

AutoCAD SHX Text
Eave 157.97

AutoCAD SHX Text
Eave 158.55

AutoCAD SHX Text
Eave 158.21

AutoCAD SHX Text
Eave 158.29

AutoCAD SHX Text
Eave 157.67

AutoCAD SHX Text
151.40

AutoCAD SHX Text
151.77

AutoCAD SHX Text
150.45

AutoCAD SHX Text
150.49

AutoCAD SHX Text
150.62

AutoCAD SHX Text
150.87

AutoCAD SHX Text
151.98

AutoCAD SHX Text
152.33

AutoCAD SHX Text
152.51

AutoCAD SHX Text
152.97

AutoCAD SHX Text
153.37

AutoCAD SHX Text
152.99

AutoCAD SHX Text
153.20

AutoCAD SHX Text
152.89

AutoCAD SHX Text
152.93

AutoCAD SHX Text
152.77

AutoCAD SHX Text
152.81

AutoCAD SHX Text
152.85

AutoCAD SHX Text
152.61

AutoCAD SHX Text
152.28

AutoCAD SHX Text
150.82

AutoCAD SHX Text
151.04

AutoCAD SHX Text
150.97

AutoCAD SHX Text
151.19

AutoCAD SHX Text
151.38

AutoCAD SHX Text
151.71

AutoCAD SHX Text
151.87

AutoCAD SHX Text
152.35

AutoCAD SHX Text
152.22

AutoCAD SHX Text
151.90

AutoCAD SHX Text
151.66

AutoCAD SHX Text
151.63

AutoCAD SHX Text
151.66

AutoCAD SHX Text
152.13

AutoCAD SHX Text
152.10

AutoCAD SHX Text
152.15

AutoCAD SHX Text
152.41

AutoCAD SHX Text
152.67

AutoCAD SHX Text
152.72

AutoCAD SHX Text
152.45

AutoCAD SHX Text
151.94

AutoCAD SHX Text
151.24

AutoCAD SHX Text
150.10

AutoCAD SHX Text
148.77

AutoCAD SHX Text
147.43

AutoCAD SHX Text
146.06

AutoCAD SHX Text
144.75

AutoCAD SHX Text
143.07

AutoCAD SHX Text
141.36

AutoCAD SHX Text
139.58

AutoCAD SHX Text
138.26

AutoCAD SHX Text
137.10

AutoCAD SHX Text
136.20

AutoCAD SHX Text
135.94

AutoCAD SHX Text
135.42

AutoCAD SHX Text
135.52

AutoCAD SHX Text
136.15

AutoCAD SHX Text
136.55

AutoCAD SHX Text
136.93

AutoCAD SHX Text
137.68

AutoCAD SHX Text
139.21

AutoCAD SHX Text
140.09

AutoCAD SHX Text
141.77

AutoCAD SHX Text
143.50

AutoCAD SHX Text
145.29

AutoCAD SHX Text
146.95

AutoCAD SHX Text
146.96

AutoCAD SHX Text
146.42

AutoCAD SHX Text
144.86

AutoCAD SHX Text
142.69

AutoCAD SHX Text
143.21

AutoCAD SHX Text
140.56

AutoCAD SHX Text
137.87

AutoCAD SHX Text
137.02

AutoCAD SHX Text
136.02

AutoCAD SHX Text
147.43

AutoCAD SHX Text
148.22

AutoCAD SHX Text
148.40

AutoCAD SHX Text
147.99

AutoCAD SHX Text
148.69

AutoCAD SHX Text
149.37

AutoCAD SHX Text
148.84

AutoCAD SHX Text
150.21

AutoCAD SHX Text
151.06

AutoCAD SHX Text
151.73

AutoCAD SHX Text
150.04

AutoCAD SHX Text
150.60

AutoCAD SHX Text
151.07

AutoCAD SHX Text
151.85

AutoCAD SHX Text
152.16

AutoCAD SHX Text
152.39

AutoCAD SHX Text
152.74

AutoCAD SHX Text
152.86

AutoCAD SHX Text
152.59

AutoCAD SHX Text
152.59

AutoCAD SHX Text
152.67

AutoCAD SHX Text
Ridge 161.28

AutoCAD SHX Text
Eave 58.62

AutoCAD SHX Text
149.03

AutoCAD SHX Text
N426300

AutoCAD SHX Text
N426350

AutoCAD SHX Text
N426400

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bank Top

AutoCAD SHX Text
Bank Btm

AutoCAD SHX Text
Bank Top

AutoCAD SHX Text
Bank Btm

AutoCAD SHX Text
Bank Top

AutoCAD SHX Text
Bank Btm

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Hedge

AutoCAD SHX Text
Hedge

AutoCAD SHX Text
Wall Ht. 1.1m

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Stone Wall Ht. 0.6m

AutoCAD SHX Text
 Hedge

AutoCAD SHX Text
Hedge

AutoCAD SHX Text
Hedge Canopy

AutoCAD SHX Text
Hedge Canopy

AutoCAD SHX Text
Shelter

AutoCAD SHX Text
Foliage

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Stone Wall Ht. 1.0m

AutoCAD SHX Text
Stone Wall Ht. 1.0m

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Tarmac Road

AutoCAD SHX Text
Shelter

AutoCAD SHX Text
Ditch

AutoCAD SHX Text
Ditch

AutoCAD SHX Text
Ditch

AutoCAD SHX Text
Hedge

AutoCAD SHX Text
Hedge

AutoCAD SHX Text
Hedge

AutoCAD SHX Text
Hedge

AutoCAD SHX Text
Hedge

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Tree Canopy

AutoCAD SHX Text
Bank Top

AutoCAD SHX Text
Bank Top

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Wall Ht. 1.0m

AutoCAD SHX Text
Public Footpath

AutoCAD SHX Text
Foliage

AutoCAD SHX Text
Tree Canopy

AutoCAD SHX Text
Tree Canopy

AutoCAD SHX Text
Tree Canopy

AutoCAD SHX Text
Foliage

AutoCAD SHX Text
Foliage

AutoCAD SHX Text
Foliage

AutoCAD SHX Text
Foliage

AutoCAD SHX Text
Tree Canopy

AutoCAD SHX Text
Public Footpath

AutoCAD SHX Text
Public Footpath

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Stone Wall Ht.1.6m

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Wall Ht. 1.0m

AutoCAD SHX Text
Wall Ht. 0.7m

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Stables

AutoCAD SHX Text
Stone Wall Ht. 1.8m

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Shed

AutoCAD SHX Text
Container

AutoCAD SHX Text
Row of Leylandii Ht. 6.0m

AutoCAD SHX Text
Row of Leylandii Ht. 6.0m

AutoCAD SHX Text
Shed

AutoCAD SHX Text
Ferrand Lane

AutoCAD SHX Text
BT Wires

AutoCAD SHX Text
BT Wire

AutoCAD SHX Text
Elec. Sub

AutoCAD SHX Text
Fence P/W Ht. 1.0m

AutoCAD SHX Text
Fence P/W Ht. 1.0m

AutoCAD SHX Text
Fence P/R 1.1m

AutoCAD SHX Text
Fence C/B 1.7m

AutoCAD SHX Text
Fence P/R 1.1m

AutoCAD SHX Text
Fence P/R 1.3m

AutoCAD SHX Text
Fence P/W Ht. 1.3m

AutoCAD SHX Text
Fence P/W Ht. 1.3m

AutoCAD SHX Text
Fence P/W Ht. 1.1m

AutoCAD SHX Text
Fence P/W Ht. 1.1m

AutoCAD SHX Text
Fence P/W Ht. 1.1m

AutoCAD SHX Text
Fence P/W Ht. 1.1m

AutoCAD SHX Text
Fence P/W Ht. 1.1m

AutoCAD SHX Text
Fence P/W Ht. 1.1m

AutoCAD SHX Text
Fence P/R Ht. 1.1m

AutoCAD SHX Text
Fence Ht. 1.7m

AutoCAD SHX Text
Fence Railing Ht. 1.0m

AutoCAD SHX Text
Fence Railing Ht. 1.0m

AutoCAD SHX Text
Fence P/W Ht. 1.0m

AutoCAD SHX Text
Fence P/W Ht. 1.0m

AutoCAD SHX Text
Fence P/R Ht. 1.1m

AutoCAD SHX Text
Fence Ht. 1.7m

AutoCAD SHX Text
Fence P/R Ht. 1.4m

AutoCAD SHX Text
Pond

AutoCAD SHX Text
Bank Btm

AutoCAD SHX Text
Bank Top

AutoCAD SHX Text
Bank Btm

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Fence P/R Ht. 1.5m

AutoCAD SHX Text
Hedge

AutoCAD SHX Text
Fence P/W Ht. 1.1m

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Fence P/R Ht. 1.1m

AutoCAD SHX Text
Fence P/W Ht. 1.0m

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Tarmac Road

AutoCAD SHX Text
129

AutoCAD SHX Text
129

AutoCAD SHX Text
130

AutoCAD SHX Text
130

AutoCAD SHX Text
131

AutoCAD SHX Text
131

AutoCAD SHX Text
132

AutoCAD SHX Text
132

AutoCAD SHX Text
133

AutoCAD SHX Text
133

AutoCAD SHX Text
134

AutoCAD SHX Text
134

AutoCAD SHX Text
135

AutoCAD SHX Text
135

AutoCAD SHX Text
135

AutoCAD SHX Text
136

AutoCAD SHX Text
136

AutoCAD SHX Text
136

AutoCAD SHX Text
137

AutoCAD SHX Text
137

AutoCAD SHX Text
137

AutoCAD SHX Text
138

AutoCAD SHX Text
138

AutoCAD SHX Text
138

AutoCAD SHX Text
138

AutoCAD SHX Text
139

AutoCAD SHX Text
139

AutoCAD SHX Text
139

AutoCAD SHX Text
139

AutoCAD SHX Text
139

AutoCAD SHX Text
140

AutoCAD SHX Text
140

AutoCAD SHX Text
140

AutoCAD SHX Text
141

AutoCAD SHX Text
141

AutoCAD SHX Text
141

AutoCAD SHX Text
142

AutoCAD SHX Text
142

AutoCAD SHX Text
142

AutoCAD SHX Text
142

AutoCAD SHX Text
143

AutoCAD SHX Text
143

AutoCAD SHX Text
143

AutoCAD SHX Text
143

AutoCAD SHX Text
144

AutoCAD SHX Text
144

AutoCAD SHX Text
144

AutoCAD SHX Text
145

AutoCAD SHX Text
145

AutoCAD SHX Text
145

AutoCAD SHX Text
146

AutoCAD SHX Text
146

AutoCAD SHX Text
146

AutoCAD SHX Text
147

AutoCAD SHX Text
147

AutoCAD SHX Text
147

AutoCAD SHX Text
148

AutoCAD SHX Text
148

AutoCAD SHX Text
148

AutoCAD SHX Text
148

AutoCAD SHX Text
148

AutoCAD SHX Text
149

AutoCAD SHX Text
149

AutoCAD SHX Text
149

AutoCAD SHX Text
149

AutoCAD SHX Text
149

AutoCAD SHX Text
149

AutoCAD SHX Text
149

AutoCAD SHX Text
150

AutoCAD SHX Text
150

AutoCAD SHX Text
150

AutoCAD SHX Text
150

AutoCAD SHX Text
151

AutoCAD SHX Text
151

AutoCAD SHX Text
151

AutoCAD SHX Text
152

AutoCAD SHX Text
152

AutoCAD SHX Text
153

AutoCAD SHX Text
Gate

AutoCAD SHX Text
128.03

AutoCAD SHX Text
128.05

AutoCAD SHX Text
127.92

AutoCAD SHX Text
127.65

AutoCAD SHX Text
127.34

AutoCAD SHX Text
127.59

AutoCAD SHX Text
128.00

AutoCAD SHX Text
128.09

AutoCAD SHX Text
128.12

AutoCAD SHX Text
128.26

AutoCAD SHX Text
128.30

AutoCAD SHX Text
128.62

AutoCAD SHX Text
128.30

AutoCAD SHX Text
128.31

AutoCAD SHX Text
128.10

AutoCAD SHX Text
128.04

AutoCAD SHX Text
127.61

AutoCAD SHX Text
127.99

AutoCAD SHX Text
128.30

AutoCAD SHX Text
128.63

AutoCAD SHX Text
128.53

AutoCAD SHX Text
128.73

AutoCAD SHX Text
128.73

AutoCAD SHX Text
129.01

AutoCAD SHX Text
129.16

AutoCAD SHX Text
129.53

AutoCAD SHX Text
129.35

AutoCAD SHX Text
129.61

AutoCAD SHX Text
129.77

AutoCAD SHX Text
129.88

AutoCAD SHX Text
130.46

AutoCAD SHX Text
130.73

AutoCAD SHX Text
130.41

AutoCAD SHX Text
130.70

AutoCAD SHX Text
130.86

AutoCAD SHX Text
131.62

AutoCAD SHX Text
131.31

AutoCAD SHX Text
132.05

AutoCAD SHX Text
132.25

AutoCAD SHX Text
132.53

AutoCAD SHX Text
133.18

AutoCAD SHX Text
133.26

AutoCAD SHX Text
132.78

AutoCAD SHX Text
133.01

AutoCAD SHX Text
133.92

AutoCAD SHX Text
133.86

AutoCAD SHX Text
134.37

AutoCAD SHX Text
134.37

AutoCAD SHX Text
133.82

AutoCAD SHX Text
134.93

AutoCAD SHX Text
135.01

AutoCAD SHX Text
134.59

AutoCAD SHX Text
128

AutoCAD SHX Text
129

AutoCAD SHX Text
130

AutoCAD SHX Text
131

AutoCAD SHX Text
132

AutoCAD SHX Text
133

AutoCAD SHX Text
134

AutoCAD SHX Text
Ferrand Lane

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Fence P/R Ht. 1.3m

AutoCAD SHX Text
Fence P/W Ht. 1.1m

AutoCAD SHX Text
Ditch

AutoCAD SHX Text
Ditch

AutoCAD SHX Text
138.89

AutoCAD SHX Text
140.43

AutoCAD SHX Text
141.13

AutoCAD SHX Text
141.20

AutoCAD SHX Text
140.52

AutoCAD SHX Text
139.79

AutoCAD SHX Text
140.61

AutoCAD SHX Text
139.63

AutoCAD SHX Text
138.35

AutoCAD SHX Text
139.42

AutoCAD SHX Text
140.16

AutoCAD SHX Text
139.65

AutoCAD SHX Text
138.93

AutoCAD SHX Text
137.91

AutoCAD SHX Text
139.52

AutoCAD SHX Text
139.80

AutoCAD SHX Text
140.82

AutoCAD SHX Text
140.50

AutoCAD SHX Text
141.19

AutoCAD SHX Text
141.75

AutoCAD SHX Text
141.93

AutoCAD SHX Text
142.27

AutoCAD SHX Text
142.95

AutoCAD SHX Text
141.44

AutoCAD SHX Text
142.10

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Fence P/W Ht. 1.1m

AutoCAD SHX Text
138.89

AutoCAD SHX Text
140.43

AutoCAD SHX Text
141.13

AutoCAD SHX Text
141.20

AutoCAD SHX Text
140.52

AutoCAD SHX Text
139.79

AutoCAD SHX Text
140.61

AutoCAD SHX Text
139.63

AutoCAD SHX Text
138.35

AutoCAD SHX Text
139.42

AutoCAD SHX Text
140.16

AutoCAD SHX Text
139.65

AutoCAD SHX Text
138.93

AutoCAD SHX Text
137.91

AutoCAD SHX Text
139.52

AutoCAD SHX Text
139.80

AutoCAD SHX Text
140.82

AutoCAD SHX Text
140.50

AutoCAD SHX Text
141.19

AutoCAD SHX Text
141.75

AutoCAD SHX Text
141.93

AutoCAD SHX Text
142.27

AutoCAD SHX Text
142.95

AutoCAD SHX Text
141.44

AutoCAD SHX Text
142.10

AutoCAD SHX Text
Pasture

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Bushes

AutoCAD SHX Text
Fence P/W Ht. 1.1m



  

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX IV 
 

Plan Showing Proposed Development, Surveyed Mineshafts and revised Risk Zones 
(Figure No. 39175/MS/03) 
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APPENDIX V 
 

Trial Pit Logs 
(TP1 and TP2) 



Description of Strata

Grass over grey-brown slightly sandy clayey topsoil with 
occasional fine roots and fine gravel including red brick and 
white ceramic fragments
(MADE GROUND - TOPSOIL)
Loose dark grey sandy gravel of much extremely weak to weak 
mudstone, shaley mudstone and coal fragments
(MADE GROUND)

Firm to stiff orange-brown and light grey slightly silty slightly 
sandy CLAY
(LOWER COAL MEASURES)

...recovered with a blocky structure below 0.90m

...progressing into dense grey slightly sandy predominantly 
fine extremely weak mudstone gravel below approximately 
1.40m

Extremely weak to weak grey and dark grey MUDSTONE, 
recovered as medium to coarse tabular gravel
(LOWER COAL MEASURES)
...with a light brown boulder of possible sandstone in west of 
the pit (unable to excavate from pit)

End of Trial Pit at 2.60m

Legend Depth 
(m)

0.25

0.60

1.90

2.60

Sample
Ref

Sample
Type

Field
Test
Type

Field
Test

Result

Ground-
water

TP1
Project No: 39175

Sheet 1 of 1

Remarks:
1.Trial pit sides stable.
2.No water encountered.  Rainwater collecting in base of pit upon completion (excavated during heavy rain).
3.Trial pit terminated at 2.60m.
4.Trial pit backfilled with arisings upon completion.

Key: B = Bulk Sample
J = Jar Sample

D = Disturbed Sample
V = Vial Sample

W = Water Sample SV = Shear Vane (kN/m2) P = Penetrometer (kN/m2)
= Water Strike (m) = Steady Water Level (m)

Project: Client:
Cliffe Lane, Gomersal KCS Developments Ltd
Logged:

DH
Date:

09/10/2019

Checked:
PDA

Approved:
JPH

Field Book Ref:

DH19/01

Plant:

Scale:

JCB 3CX

1:20

Drawing No.

TP1



Description of Strata

Grass over grey-brown slightly sandy clayey topsoil with 
occasional fine roots, fine black carbonaceous inclusions and 
rare glass and brown ceramic fragments
(MADE GROUND - TOPSOIL)

Loose to medium dense grey and dark grey slightly sandy 
gravel of weak mudstone
(MADE GROUND - REWORKED NATURAL STRATA)
Soft to firm light brown sandy CLAY
(LOWER COAL MEASURES)

Firm to stiff orange-brown and light grey slightly silty slightly 
sandy CLAY with rare fine roots
(LOWER COAL MEASURES)

...progressing into dense slightly sandy gravel of extremely 
weak destructured mudstone below 1.40m

Extremely weak to weak bedded light grey and dark grey 
highly weathered MUDSTONE, recovered as fine to coarse 
sub-angular gravel
(LOWER COAL MEASURES)

End of Trial Pit at 2.50m

Legend Depth 
(m)

0.30

0.45

0.90

1.90

2.50

Sample
Ref

Sample
Type

Field
Test
Type

Field
Test

Result

Ground-
water

TP2
Project No: 39175

Sheet 1 of 1

Remarks:
1.Trial pit sides stable.
2.No water encountered.
3.Trial pit terminated at 2.50m.
4.Trial pit backfilled with arisings upon completion.

Key: B = Bulk Sample
J = Jar Sample

D = Disturbed Sample
V = Vial Sample

W = Water Sample SV = Shear Vane (kN/m2) P = Penetrometer (kN/m2)
= Water Strike (m) = Steady Water Level (m)

Project: Client:
Cliffe Lane, Gomersal KCS Developments Ltd
Logged:

DH
Date:

09/10/2019

Checked:
PDA

Approved:
JPH

Field Book Ref:

DH19/01

Plant:

Scale:

JCB 3CX

1:20

Drawing No.

TP2



  

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

APPENDIX VI 
 

Risk Zone Calculation Sheets 
(MS-5 and MS-6) 



45°
 (Ѳ

)

Z

Z tan Ѳ
(2.00m)

Extent of Collapse Crater (7.30m)

COMPLETELY
WEATHERED

BEDROCK
(CLAY)

BEDROCK STRATA
(MUDSTONE)

GROUND LEVEL

SKETCH PLAN OF SHAFT

NB// Ѳ = 90° - Ø where Ø is angle of
shearing resistance of superficial

deposit. Assume 45° in absence of
site - specific geotechnical testing

subject to justification

DEPTH UNPROVEN

r
(1.65m)

d
(3.30m)

1.90m

Z

Derby               01332 290 798

info@geodyne.co.uk

Nottingham      0115 962 0001

Warrington        01925 661739

www.geodyne.co.uk

Project No. :

Engineer :

Job Reference :

39175

David Hooton

Cliffe Lane, Gomersal

Drawing Title :

Shaft Name :

Risk Zone Calculation Sheet - Untreated Shaft

420426 - 005 (MS-5)

A) Radius (r) or assumed radius of mine entry including any lining (for non-circular mine
entries the maximum distance from the centre of the opening to its edge will be taken as
the radius)

1.65m

B) Thickness of deposits overlying rock head

C) Departure distance based on site specific data (ie. 0.00m) or source documentation for
plotted mine position (ie. 0.00m - 10.00m)

CALCULATED ZONE OF INFLUENCE AS RADIUS FROM SHAFT CENTRE =

TOTAL ZONE OF INFLUENCE AS DIAMETER ACROSS SHAFT (Potential Collapse Crater) =

2.00m

0.00m

3.65m

7.30m



45°
 (Ѳ

)

Z

Z tan Ѳ
(2.00m)

Extent of Collapse Crater (7.10m)

COMPLETELY
WEATHERED

BEDROCK
(CLAY)

BEDROCK STRATA
(MUDSTONE)

GROUND LEVEL

SKETCH PLAN OF SHAFT

NB// Ѳ = 90° - Ø where Ø is angle of
shearing resistance of superficial

deposit. Assume 45° in absence of
site - specific geotechnical testing

subject to justification

DEPTH UNPROVEN

r
(1.55m)

d
(3.10m)

1.90m

Z

Derby               01332 290 798

info@geodyne.co.uk

Nottingham      0115 962 0001

Warrington        01925 661739

www.geodyne.co.uk

Project No. :

Engineer :

Job Reference :

39175

David Hooton

Cliffe Lane, Gomersal

Drawing Title :

Shaft Name :

Risk Zone Calculation Sheet - Untreated Shaft

420426 - 006 (MS-6)

A) Radius (r) or assumed radius of mine entry including any lining (for non-circular mine
entries the maximum distance from the centre of the opening to its edge will be taken as
the radius)

1.55m

B) Thickness of deposits overlying rock head (at an angle of 45° taken from the mine shaft
edge)

C) Departure distance based on site specific data (ie. 0.00m) or source documentation for
plotted mine position (ie. 0.00m - 10.00m)

CALCULATED ZONE OF INFLUENCE AS RADIUS FROM SHAFT CENTRE =

TOTAL ZONE OF INFLUENCE AS DIAMETER ACROSS SHAFT (Potential Collapse Crater) =

2.00m

0.00m

3.55m

7.10m



  

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

APPENDIX VII 
 

Plates 
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APPENDIX VIII 
 

GeoDyne Letter Report dated 9th July 2019 
 



 

 

 

 

 

 

 

 

 

GeoDyne Ltd 
Clarendon House, Clarendon Park, 

 Clumber Avenue, Nottingham NG5 1AH 
Tel: 0115 962 0001  Email: info@geodyne.co.uk 

 

Registered Number: 
4286419 England & Wales 
Registered Office: 
Clarendon House, Clarendon Park, 
Clumber Avenue, Nottingham NG5 1AH  

Our ref: 39175/TM 
 
9th July 2019 
 
KCS Development Ltd 
3rd Floor, Goodbard House 
15 Infirmary Street 
Leeds 
LS1 2JS 
 
For the attention of Mr R.Morton 
 
Dear Richard 
 
Re: Cliffe Lane, Gomersal 
 
GeoDyne Ltd has been requested to provide geo-environmental consultancy advice on a parcel of land at 
Cliffe Lane, Gomersal, Cleckheaton. A site location plan (Figure No. 39175/01) is appended. 
 
PROJECT UNDERSTANDING 
 
The site comprises an irregularly shaped large field to the north of Cliffe Lane and to the south of Ferrand 
Lane, Gomersal, Cleckheaton. 
 
It is understood that the Client is seeking planning permission for the redevelopment of the site with residential 
dwellings. Following planning consultation, it is understood that the Coal Authority has objected to the granting 
of planning permission, as further consideration of historical coal mining activities is required.  A copy of the 
Coal Authority consultation letter is appended. 
 
PREVIOUS WORKS 
 
Previous Phase I desk study works have been undertaken at the site by others, including the following 
previous report provided to ourselves: 
 
• JPG Report ‘Ferrand Lane, Gomersal – Geoenvironmental Desk Study Report’, dated December 2018, 

Ref: MT/DS/4730.v4. 
 
The JPG desk study indicated the potential presence of historical shallow underground coal mining beneath 
the site, and identified the presence of two coal shafts within the central-western part of the site.  
 
As part of the JPG works, a Coal Authority mine shaft report was obtained, which provided anticipated 
Ordnance Survey National Grid Reference Co-ordinates for the two shafts based on evidential information 
held by the Coal Authority. However, we would note that the draft CIRIA C758 guidance document entitled 
‘Abandoned Mine Workings’ suggests a departure distance of up to 20m dependant on the source data, 
therefore these co-ordinates have been taken as indicative only in the absence of corroborating evidence. A 
plan showing the GPS coordinates of the recorded mineshaft positions is appended. 
 



 

 

 

 

2  Geotechnical & Environmental Consultants 

 

The JPG report states ‘Records indicate that former mine shafts are located on or close to the site which will 
require investigation and treatment works. The site may have been subject to shallow mining of coal, which 
will also require investigation and may require stabilisation works.’  
 
The Coal Authority also stated in their return letter that ‘The Coal Authority expects that intrusive site 
investigations are undertaken within the application site boundary prior to determination, in order to establish 
the location and condition of the 2No. mine entries. Findings from these investigations should be used to 
formulate an appropriate scheme of remediation and to identify appropriate ‘no-build’ zones around the 
entries. Revisions to the site layout should then be clearly defined on the site layout plan.’ 
 
We would note that the potential presence of shallow underground workings is not anticipated to represent a 
technical barrier to development, as any identified workings can be treated by a suitably designed programme 
of ground stabilisation (i.e. drilling and grouting) undertaken by a specialist Contractor.  Such works would be 
designed following completion of detailed ground investigations, and any shallow workings should not 
fundamentally affect the proposed site layout (albeit foundation solutions and floor slab designs may be 
influenced by their presence).  GeoDyne would therefore consider that the investigation of shallow historical 
coal mining beneath the site could be specified as part of a planning condition; as opposed to being required 
in advance of the securing of planning approval.   
 
However, the presence of mine shafts on the site do represent a potential localised ground stability issue, and 
therefore further consideration of their presence is considered warranted at a pre-planning approval stage; in 
order to inform the design/layout of the proposed dwellings.    
 
GEOPHYSICAL SURVEY 
 
In order to investigate the presence and locations of the two indicated on-site shafts, GeoDyne recommended 
that the Client commission a non-intrusive geophysical survey of the area around the two shafts. GeoDyne 
discussed the site with a specialist geophysical survey company (Sumo Geophysics) and agreed that a 
combination of an electromagnetic survey (EM31) and magnetic survey should be undertaken, in the first 
instance.  The adoption of geophysical techniques was also discussed between GeoDyne and the Coal 
Authority, with the Coal Authority verbally confirming that geophysical surveying techniques are viewed as 
being an appropriate investigation tool (in the first instance) for the identification of mine shafts at a site.    
 
To inform the geophysical survey, GeoDyne utilised the draft CIRIA C758 document (whilst in draft form, the 
document is publicly available and is awaiting formal publication; it is therefore considered to represent current 
industry good practice guidance) and the indicated departure distances to prepare a recommended survey 
area. The GPS coordinates presented in the JPG report/Coal Authority mine shaft report were used as the 
starting positions for the survey of the shafts. A 25m survey area from each of the two indicated shafts was 
adopted for the survey area, which encompasses the likely 20m maximum departure distance indicated by 
CIRIA C758.  The extent of the survey area was therefore designed to be sufficiently large as to pick up any 
minor deviations in the Coal Authority recorded locations.   
 
GeoDyne attended site during the commencement of the geophysical survey and undertook a walkover of the 
site. Photographs of the survey area are included as plates. It is noted that the survey area was crossed by a 
mature hedgerow and existing post and wire boundary fences. Due to the dense nature of several shrubs/trees 
within the hedgerow, limited access was achievable for the purposes of the geophysical survey. Similarly, the 
presence of metal (including a discarded trailer which was too heavy to manually remove) resulted in some 
interference with the survey results (particularly the magnetic survey), however those anomalies are all 
identified and discussed further in the Sumo report (which should be referred to for more information). A copy 
of the Sumo report is appended. 
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The geophysical surveys identified a clear anomalous signature (on both survey techniques) at the location 
of the most northern shaft (identified as MS-5). The feature appears circular in shape and has been interpreted 
by Sumo as corresponding to the shaft shown at this location.  
 
Whilst the most southerly shaft appears to be located within the dense hedgerow, given the close correlation 
between the identified and recorded shaft at MS-5, it is considered that a similar level of geo-referencing 
accuracy may apply to this second feature (and noting that no anomalous features were identified to the south 
of the hedgerow in the wider area surveyed).  
 
CONCLUSIONS 
 
On the basis of the works undertaken, the geophysical surveys appear to corroborate the information indicated 
in the JPG report relating to the position of the mine shafts. Based on the indicated mine shaft locations, JPG 
has calculated a no-build zone around each of the indicated mine shaft features. A minimum 10m easement 
from the centre of each shaft has been recommended by JPG (a copy of their correspondence is included 
herein) and the Client has prepared a revised proposed site layout plan taking account of this easement and 
identifying a no-build zone (plan also appended).  We understand that this information has been prepared to 
attempt to satisfy the requirements of the Coal Authority, as detailed within their original objection letter.  
 
Whilst it is acknowledged by all parties that detailed exploratory investigation works will be required at the site 
in due course (including geo-environmental assessments, intrusive investigations at the mine shaft locations 
and for an assessment of the shallow underground coal mining status of the site), it is considered that such 
works could be conditioned as part of any planning permission granted for the scheme. The works undertaken 
to date appear to corroborate Coal Authority information in relation to the two identified shaft locations, and 
we understand from subsequent conversations with the Coal Authority that where geophysical surveys clearly 
identify mine shaft locations (as appears to be the case for this site for MS-5), this can be sufficient for their 
purposes at initial submission and outline approval stage; especially when also taking account of the proposed 
‘no-build’ zone on the amended development plan including a large area of open ground around MS-6.  
 
We would recommend that a copy of this letter and all attached information is formally submitted by the Client 
to the Local Planning Authority, in order for the Coal Authority to be subsequently formally consulted and to 
attempt to overcome their initial objection based on the provision of additional information pertaining to the 
site.  
 
We trust that the foregoing is suitable for your requirements. However, should you have any queries or require 
any additional information please do not hesitate to contact us.  
 
Yours sincerely 
For and on the behalf of GeoDyne Ltd 

Tim Milnes 
Graduate Geo-Environmental Engineer 
 
Encs. Site Location Plan 

Coal Authority Planning Application Letter 
Email from JPG Defining ‘no-build’ Zones  
Proposed Layout Plan Including 10m ‘no-build’ Zones  
Indicated Positions of Coal Mine Shafts from the JPG Report 
Sumo Geophysics Report for Cliffe Lane, Gomersal.  
Plates 
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Tim Milnes

 29 April 2019 16:01 

Subject: RE: [Ext Msg] RE: 4730 ‐ Cliffe Lane, Gomersal ‐ Layout Change Affordable 
 
Richard, 
 
Please find attached our updated site investigation specification and proposed exploratory hole location 
plan which is in accordance with the latest site layout (Ellis Healy Drawing no. 1332 PL102 B). 
 
The proposed scope of works is based on the findings of the desk study report for the site. 
 
Site History 
The site is an area of land comprising agricultural fields which have remained largely undeveloped. 
 
Geology   
The land is underlain by bedrock strata of the Pennine Lower Coal Measures Formation which comprise a 
sequence of interbedded sandstone, mudstone and siltstone.  However, some made ground may be 
present in the eastern part of the site associated with a former colliery. 
 
Mining 
Shallow Workings 
The site may have been subject to shallow mining of coal, which will require investigation and may require 
stabilisation works. 
Mine Shafts 
Records indicate that former mine shafts are located on or close to the site which will also require 
investigation and stabilisation. 
The investigation for former mine shafts is usually carried out as a separate item following on from the site 
investigation. 
The findings of the site investigation will inform the most appropriate investigation technique to try to locate 
the shafts, i.e. surface scrape or rotary probing. 
A specification for the investigation of the mine shafts on the site will be issued on completion of the site 
investigation, costs will be dependent on the proposed investigation technique. 
 
Contamination 
Based on the site history, potential pollutant linkages may be present on the site and the site should be 
considered to be a moderate risk with respect to contamination.  In order to fully assess and classify the risks 
to human health and environmental receptors chemical testing of soils and groundwater and gas 
monitoring is recommended. 
 
Scope of Works 
In order to assess the potential environmental and geotechnical constraints to the proposed development, 
the following scope of works is recommended below: 
 

 Trial pitting in order to assess the shallow ground conditions at the site and confirm the composition, 
extent, depth and nature of the drift deposits and any made ground.  It is proposed to excavate 
11No trial pits. 

 Cable percussion boreholes with in situ tests to provide geotechnical information in order to assess 
the nature of the sub-surface and confirm the depth and distribution of any made ground.  It is 
proposed to drill 5No. boreholes with gas and groundwater monitoring wells. 

 Rotary open hole boreholes (8No.) to investigate potential instability from past shallow mining – it is 
assumed that water flush will be required. 

 Chemical analysis of soil and water samples in order to determine the concentrations of potential 
contamination on the site. 

 Geotechnical testing to classify materials and inform foundation design and chemical testing to 
determine the Aggressive Chemical Environment for Concrete classification. 

Redacted

Redacted
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 Monitoring of gas and groundwater wells for hazardous gases, methane, carbon dioxide, and 
oxygen and flow rate to the requirements of the Local Authority. 

 
At this stage no allowance has been made for the provision of overnight security or demobilisation of the 
drilling rig at the end of each shift. 
 
 
Recommended Shaft Stand-Off  
With respect to proposed the ‘stand-off’ from recorded shafts, I have attached the CA Shaft Records report 
which includes the recorded co-ordinates of the shafts. 
I have spoken to the CA, they have informed me that there is an 8m departure distance from the recorded 
position of each shaft. 
The no-build zone therefore extends for 8m (radius) from the recorded position of each shaft. 
In addition, the no-build zone should be extended to include a line drawn up to the ground surface at 45 
degrees from ‘rockhead’. 
Based on an estimate of ‘rockhead’ being located at 2m bgl, then a no-build zone of 10m from the centre 
of each shaft position would be appropriate.  
 
 
Should you require any clarification of the above, please contact the undersigned. 
 
 
Kind Regards  
 
Reuben Mew – Associate 
 

 
 
 

Redacted
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The Coal Authority, Property Search Services, 200 Lichfield Lane, Berry Hill, Mansfield, Nottinghamshire, NG18 4RG
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JPG (LEEDS) LIMITED
BREMNER HOUSE
5 JOHN CHARLES WAY
LEEDS
WEST YORKSHIRE
LS12 6QA

Our reference: 51001042792001
Your reference: 4730a

Date of your enquiry: 11 November 2015
Date we received your enquiry: 11 November 2015

Date of issue: 11 November 2015

This report is for the property described in the address below and the attached plan.

Shaft Plan and Data Sheets

FERRAND LANE, GOMERSAL, WEST YORKSHIRE,
I refer to the enquiry dated 11 November 2015, received 11 November 2015, in connection with the
above.

As requested I enclose the mine entry data sheet(s) held for the mine entry/entries referred to.
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Mine Entry Data

Shaft/adit: Shaft

Reference: 420426-006

Source: Ab plan 3921. 1st Ed. Geological.

Colliery name: Unknown

Entry name: Unknown

Date abandoned: Unknown

Depth of superficial deposits (m): Unknown

Depth of shaft (m): Unknown

Diameter of shaft (m): Unknown

Probable adit azimuth: Not Applicable

Treatment details: Unknown

Conveyance: Not Applicable

Easting: 420279

Northing: 426308

Other information: None

© The Coal Authority
Shaft Plan and Data Sheets - 51001042792001 Page 2 of 6
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Mine Entry Data (continued)

Shaft/adit: Shaft

Reference: 420426-005

Source: Ab plan 3921. 1st and 2nd Ed. Geological.

Colliery name: Unknown

Entry name: Unknown

Date abandoned: Unknown

Depth of superficial deposits (m): Unknown

Depth of shaft (m): 27.9

Diameter of shaft (m): Unknown

Probable adit azimuth: Not Applicable

Treatment details: Unknown

Conveyance: Not Applicable

Easting: 420270

Northing: 426320

Other information: None

© The Coal Authority
Shaft Plan and Data Sheets - 51001042792001 Page 3 of 6
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Mine Entry Data (continued)

Shaft/adit: Shaft

Reference: 420426-003

Source: 1st and 3rd Ed. 1/2500 O.S. 2nd Ed. Geological. Ab plans 4115
NE793

Colliery name: Unknown

Entry name: West Lane

Date abandoned: Unknown

Depth of superficial deposits (m): Unknown

Depth of shaft (m): 91.4

Diameter of shaft (m): Unknown

Probable adit azimuth: Not Applicable

Treatment details: was searched for by drilling in 1983 but was not found. We
have no record of what steps  if any  have been taken to treat
this shaft

Conveyance: Not Applicable

Easting: 420475

Northing: 426389

Other information: None

© The Coal Authority
Shaft Plan and Data Sheets - 51001042792001 Page 4 of 6
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Approximate position of
enquiry

This plan shows the approximate location of the disused mine entry /
entries referred to in  the attached mining report.  For  reasons of
clarity, mine entry symbols may not be drawn to the same scale as
the plan.

Location map

The Coal Authority, regardless of responsibility and in conjunction
with other public bodies, provide an emergency call out facility in
coalfield areas to assess the public safety implications of mining
features (including disused mine entries).

Our emergency telephone number at all times is 01623 646333.

Property owners have the benefit of statutory protection (under the
Coal Mining Subsidence Act 1991). This contains provision for the
making good, to the reasonable satisfaction of the owner, of physical
damage from disused coal mine workings including disused coal
mine entries. A leaflet setting out the rights and obligations of either
the Coal Authority or other responsible persons under the 1991 Act
can be obtained by telephoning 0345 762 6848.

If  you  wish  to  discuss  the  relevance  of  any  of  the  information
contained in the attached report you should seek the advice of a
qualified mining engineer or surveyor. If you or your advisor wish to
examine the source plans from which the information has been taken
these are available at our Mansfield office, free of charge by prior
appointment, telephone 01623 637225. Should you or your advisor
wish to carry out any physical investigations that may enter, disturb
or interfere with any disused mine entry the prior permission of the
owner must be sought. For coal mine entries the owner will normally
be the Coal Authority.

Key
Disused Adit or Mineshaft

Reproduced by permission of Ordnance Survey on behalf of HMSO.
© Crown copyright  and database right  2015.  All  rights reserved.
Ordnance Survey Licence number:  100020315
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1 EXECUTIVE SUMMARY  

 A recent desk study identified a potential risk of two unmarked mineshafts on the Cliffe Lane 
Site in Gomersal, West Yorkshire. Combined electromagnetic (EM) and magnetic surveys 
were undertaken to search for evidence of the mineshafts.   
 
The EM data was collected along a parallel series of 2 metre spaced, east-west oriented 
survey grid lines with readings taken at 2 metre intervals. The resulting ground conductivity 
data was contoured at intervals of 1 mS/m.  The EM survey results are presented as a ground 
conductivity contour plan in Figure 3a. 
 
The magnetometer data was collected along a parallel series of 1 metre spaced, east-west 
oriented survey grid lines with readings taken at 0.25 metre intervals.  The magnetic data was 
contoured at graduated values between of + 100 nT, with the results presented as a 
colourscale plan in Figure 3b. 
 
A conductivity anomaly and corresponding magnetic anomaly were identified close to one of 
the nominal mineshaft positions.  The anomalies have been annotated on to the contour 
plans, for a possible follow up intrusive investigation.  The other nominal mineshaft position 
was located close to the intersection of two densely vegetated hedgerows.   No survey 
coverage was possible in the vicinity of this nominal position. 
 
 

2 INTRODUCTION 

2.1 Background synopsis 
 

 The Cliffe Lane site is scheduled to be developed as a housing estate.  A recent desk study 
identified a potential risk of two unmarked mineshafts on the site.  SUMO Geophysics Ltd 
were commissioned by Geodyne Ltd on behalf of the Client, to undertake a combined EM and 
magnetic geophysical survey to search for evidence of the mineshafts. 
 

 
2.2 Site details 

 
NGR / Postcode SE 20292632 / BD19 4SE 

Location The geophysical investigations were carried out on the Cliffe Lane site in 
Gomersal 

District Cleckheaton, West Yorkshire 

Topography A sloping grassed field with intersecting hedgerows 
Current Land Use Pasture 
Geology Sandstone units from the Pennine Middle Coal Measures Formation 

(BGS 2019)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
Superficials None recorded 
Survey Methods Electromagnetic survey (ground conductivity meter) 

Magnetometer survey (fluxgate gradiometer) 
 
2.3 Aims and Objectives 

 To search for evidence of hidden mineshafts  
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3.1 Survey Methods 

 Both the electromagnetic and magnetic surveys were used as efficient and effective methods 
for detecting hidden mineshafts.  
 

3.2 Survey Equipment 
 

Technique Instrument Traverse Interval Sample Interval 
Electromagnetic (EM) Geonics EM 31 2.0m 2.0m 
Magnetometer Bartington Grad 601-2 1.0m 0.25m 

 
 

3.3 Survey Procedure 

 The survey area was set up using a series of grid points defined Geodyne, which encompassed 
the two nominal mineshaft positions (MS5 and MS6) within 25 metre squares.  The grid point 
positions are presented in Figure 2, together with the nominal mineshaft positions. 
   
The EM survey was carried out in combination with a handheld Allegro field computer.  The 
system was set-up to record the ground conductivity and in-phase components of the 
secondary electromagnetic field.  A base station was set up in a quiet part of the site to monitor 
instrument drift.   The electromagnetic data was collected along a parallel series of north-south 
oriented survey grid lines, spaced at 2 metre intervals. The EM 31 boom was oriented 
perpendicular to the survey lines, with the coils in vertical mode.  Individual data readings were 
taken at 2 metre intervals along each survey line. The cover page shows the EM survey in 
progress. More information regarding the electromagnetic techniques is given in Appendix A. 
 
The Bartington Grad 601-2 operates with an inbuilt data logger.  The magnetic data was 
collected over the same area as the electromagnetic data along 1 metre spaced survey grid 
lines, with readings taken at 0.25-metre intervals.  A base station was set up for the 
magnetometer survey in a quiet part of the site, for monitoring instrument drift.  More 
information regarding the magnetic method is given in Appendix B. 
 
No survey coverage was possible within the vicinity of the fences and hedgerows that transect 
the site, nor in a number of clumps of dense, high vegetation fringing the hedgerows.  It was 
not possible to acquire any data over one of the nominal mineshaft positions (MS6), which was 
located in the middle of a hedgerow. 
 
 

3.4 Data Processing & Presentation 

3.41 

 
Electromagnetic Data 
 
The conductivity data was contoured using Surfer contouring software at an interval of 1 mS/m.  
The final results are presented as a contour plan in Figure. 3a.  The colouring scheme shows 
the background in pale yellow, green and pale blue. Low conductivity values are highlighted in 
darker blue and higher conductivity values are displayed as darker shades of pink and red.   
 
 

3.42 Magnetic Data 
 
The magnetic data was initially de-striped by the zero mean process to set the background 
mean of each profile to zero, in order to remove striping effects and edge discontinuities.  The 
next stage of processing involved step correction to de-stagger the data.  The processed data 
is presented as a colourscale plot in Fig. 3b.  Background levels of magnetism between the 
ranges of -3 to +3 nT appear in greyscale.  Higher field values above this range are presented 

3 METHODS, PROCESSING & PRESENTATION 
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as shades of yellow, orange and red.  Magnetic field values that fall below background levels 
are presented as various shades of blue. 
 
 

4 INTERPRETATION OF RESULTS 
 

4.1 
 
 

 Electromagnetic Data 
 
Changes in ground conductivity are often associated with lithological changes.  An 
abandoned shaft infilled with material of different composition to surrounding in-situ ground, 
may produce an anomaly.  If the infill has similar electrical properties to the in-situ ground, 
then an anomaly may not be produced.  On a conductivity contour plan a mineshaft may 
appear as a small, discrete, high or low conductivity anomaly that stands out from the 
surrounding background.  However, anomalies of this type are not unique to mineshafts and 
could be produced by other features such as backfilled excavations or discrete changes in 
ground composition. 
 
The presence of metal in the ground modifies the signal response.  Generally very high 
positive and all negative conductivity anomalies are produced by induction effects associated 
with surface or buried metal. The magnitude and polarity of the metal induced anomalies are 
polarisation sensitive and depend on the orientation of the EM 31 booms relative to the targets, 
and the shapes and depths of the targets.  Some spurious anomalies can be eliminated by 
careful correlation with features visible on the ground surface. 
 
 

4.2 
 

Magnetic Data 
 

 The magnetic method is highly sensitive to ferrous metal.  It also reacts to the presence of 
soils, rocks and artefacts containing weakly magnetic minerals.  Magnetic anomalies should 
be produced by a near surface mine shaft cap containing iron or steel elements, or by scrap 
metal dumped into the upper levels of a mineshaft.  Similar to the electromagnetic method, 
these types of anomalies are not unique to mineshafts.  The presence of near surface scrap 
metal, metal pipes or reinforced concrete are likely to obscure the response from any 
mineshafts in the vicinity of the metal 
 
It is important to note that the shape of discrete anomalies defined by contouring, does not 
usually match the true physical shapes of the features producing the anomalies and can 
occasionally be misleading.   
 
 

5 SUMMARY OF RESULTS 
 

 The results of the Cliffe Lane Site in Gomersal are presented as a ground conductivity contour 
plan in Figure 3a and a magnetic colourscale plot in Figure 3b.  The positions of the survey 
grid points are presented in Figure 2. 
 
It is estimated that the maximum depth range of the electromagnetic survey was roughly 4 - 5 
metres below ground level (bgl) and the magnetic survey had a maximum depth range of 
approximately 1.5 - 2.0 metres bgl.   
 
The lowest conductivity values occur in the north-west corner of the site (12 – 15 mS/m).  The 
background conductivity increases in a general south-eastward direction, reaching values of 
22 – 25 mS/m in the south-east corner. This trend broadly matches an increase in elevation 
in the same direction.  In the absence of any correlation data at this stage of the programme, 
it is suggested that the variations in background conductivity are likely to be associated with 
lithological changes in the bedrock. 
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The conductivity contour plan has a weak but discrete, circular, high conductivity anomaly C1’ 
in the middle of the site area.  A corresponding circular magnetic high ‘M1’ is present at the 
same position on the magnetic contour plan. The combined conductivity/magnetic anomalies 
coincide with one of the nominal mineshaft positions (MS5), suggesting they could be 
associated with a hidden mineshaft.  It is recommended that the combined C1/M1 anomaly is 
targeted for further investigations.  The other electromagnetic anomalies on the site are likely 
to be produced by surface metal features and have been annotated on the plans with an ‘S’,  
 
On the magnetic contour plan, the diffuse linear and irregularly curved features are associated 
with background variations in the magnetic field.  The odd small, discrete vaguely circular 
blobs scattered around the site are probably caused by small fragments of ferrous material.   
 
No other obvious conductivity or magnetic anomalies suggestive of mineshafts were detected 
in the area investigated.  However, there was no data coverage over the other nominal 
mineshaft position at MS6. Given the apparent accuracy of the mineshaft position at MS5, it 
is reasonable to assume that the other mineshaft is likely to be close to MS6. 
 
 

6 CONCLUSION 
 

 A combined electromagnetic and magnetic geophysical survey of the Cliffe Lane site 
identified a combined ground conductivity C1 and magnetic anomaly M1 close to one of the 
nominal mineshaft positions.  The combined anomaly has been annotated on to the contour 
plans for possible follow up intrusive investigations.  The other nominal mineshaft position 
was located close to the intersection of two densely vegetated hedgerows, where no survey 
coverage was possible. There was no clear evidence of any other anomalies potentially 
corresponding to mineshafts in the survey area. 
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 APPENDIX A – ELECTROMAGNETIC EM 31 METHOD 

 
 The Geonics EM 31 measures the electrical 

conductivity of the ground by inducing an 
electromagnetic field.  The device consists of two 
vertical co-axial coils mounted on a boom that 
maintains a constant inter-coil spacing of 3.66 
metres.  One coil transmits a continuous 
electromagnetic wave at a frequency of 9.8 KHz, 
which induces secondary electromagnetic fields 
in the ground.  The other coil acts as a receiver 
measuring the response of the ground to the 
induced fields (Plate. 1).  

 
The receiving coil measures the ratio between 
the primary and secondary fields, called the in-
phase component which is measured in parts per 
thousand (ppt).  The receiving coil also measures 
the magnitude of the secondary field.  This is termed the quadrature phase component, measured 
in milliSiemens per metre (mS/m).  In-phase fields tend to provide the best response for locating 
buried metal targets, whereas quadrature fields are directly proportional to the bulk conductivity of 
the ground. 
 
The measured ground conductivity approximates to an average conductivity value of the ground, 
over a depth range of 4 - 5 metres from the ground surface.  This depth range is only approximate, 
and depth penetrations decrease significantly in areas where near surface ground conductivities are 
high.  Lateral variations in ground conductivity are measured by taking a series of equidistant 
readings along a network of survey lines.  Typical survey procedures involve taking point readings 
at regular intervals along survey lines arranged in a grid pattern across the site area.  The line 
spacing will depend on the size of targets that are being investigated, with smaller targets requiring 
denser survey grids. 
 
Reading values of apparent ground conductivity and the in-phase component are input into a data 
logger or field computer.  The raw data is downloaded on to a standard PC for post-survey 
processing, contouring and plotting. Various interpretation techniques are applied to the contoured 
data to identify the targeted anomalies. 
 
Factors which effect ground conductivity include voids, porosity, moisture, clay content, subsurface 
leachate and other contaminants.   Results are likely to be poor if there is a significant amount of 
surface metal present on a site such as fences, pylons, manholes, scrap metal, etc.  The high 
conductivities and conductivity gradients produced by the presence of surface and near surface 
metal tend to obscure anomalous ground conductivity values by masking the background values. 
 
It should be understood that the interpretation of all geophysical data are opinions based on 
inferences from electromagnetic measurements, factors and assumptions, and that such inferences 
are not infallible.  For the foregoing reasons and because of the uncertainty of variable ground 
conditions, it is not possible to guarantee the accuracy of any interpretation.  Such interpretation 
should not be relied upon as the sole basis for construction or financial decision.  
 

 

Plate 1 Schematic diagram of an EM31 survey over a 
target, showing the primary and secondary 
electromagnetic fields 



 APPENDIX B – MAGNETIC METHOD 

 
 Detailed magnetic surveys can be used to effectively define areas of past human activity by mapping 

spatial variation and contrast in the magnetic properties of soil, subsoil and bedrock. Although the 
changes in the magnetic field resulting from differing features in the soil are usually weak, changes 
as small as 0.2 nanoTeslas (nT) in an overall field strength of 48,000nT, can be accurately detected. 

Weakly magnetic iron minerals are always present within the soil and areas of enhancement relate 
to increases in magnetic susceptibility and permanently magnetised thermoremanent material. 

Magnetic susceptibility relates to the induced magnetism of a material when in the presence of a 
magnetic field. This magnetism can be considered as effectively permanent as it exists within the 
Earth’s magnetic field. Magnetic susceptibility can become enhanced due to burning and complex 
biological or fermentation processes. 

Thermoremanence is a permanent magnetism acquired by iron minerals that, after heating to a 
specific temperature known as the Curie Point, are effectively demagnetised followed by re-
magnetisation by the Earth’s magnetic field on cooling. Thermoremanent archaeological features 
can include hearths and kilns and material such as brick and tile may be magnetised through the 
same process. 

Silting and deliberate infilling of ditches and pits with magnetically enhanced soil creates a relative 
contrast against the much lower levels of magnetism within the subsoil into which the feature is cut. 
Systematic mapping of magnetic anomalies will produce linear and discrete areas of enhancement 
allowing assessment and characterisation of subsurface features. Material such as subsoil and non-
magnetic bedrock used to create former earthworks and walls may be mapped as areas of lower 
enhancement compared to surrounding soils. 

Magnetic surveys are carried out using a fluxgate gradiometer which is a passive instrument 
consisting of two sensors mounted vertically 1m apart.  The instruments are carried, or cart 
mounted, with the bottom sensor approximately 0.1-0.3m from the ground surface. At each survey 
station, the difference in the magnetic field between the two fluxgates is measured in nanoTesla 
(nT). The top sensor measures the Earth’s magnetic field whilst the lower sensor measures the 
same field but is also more affected by any localised buried field. The difference between the two 
sensors will relate to the strength of a magnetic field created by a buried feature, if no field is present 
the difference will be close to zero as the magnetic field measured by both sensors will be the same.  
The fluxgate gradiometer also suppresses any diurnal or regional effects. 

The sensitivity of the instrument can be adjusted; for most archaeological surveys the most sensitive 
range (0.1nT) is used. Generally, features up to 1m deep may be detected by this method, though 
strongly magnetic objects may be visible at greater depths. The Bartington instrument can collect 
two lines of data per traverse with gradiometer units mounted laterally with a separation of 1.0m.  

The readings are logged consecutively into the data logger which in turn is daily down- loaded into 
a portable computer whilst on site. At the end of each site survey, data is transferred to the office 
for processing and presentation. 

Factors affecting the magnetic survey may include soil type, local geology, previous human activity, 
disturbance from modern services etc. 
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Conditions & Limitations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 
Conditions & Limitations 

Phase I Desk Studies 
 
1. Works undertaken to provide the basis of the Phase I Desk Study report comprise a review of information available from a 

number of sources/parties (potentially also including the Client) together with a walk over of the site (where applicable and 
included within the quotation).  The opinions given in the Phase I Desk Study are based on the information available from third 
parties/sources that has been obtained within the available timeframe.  GeoDyne Limited assumes all third party information to 
be true and correct and therefore cannot accept liability for the accuracy of such information supplied. 

 
2. Should additional information become available that may affect the comments and opinions made within the Phase I Desk 

Study, GeoDyne Limited reserves the right to review such information and make modifications to comments/opinions as 
appropriate. 

 
3. It should be borne in mind that a Phase I Desk Study collates available information to generate a conceptual model of the site.  

The actual geotechnical and environmental considerations can only be fully quantified by intrusive investigation works to 
confirm the accuracy of the conceptual site model. 

 
Phase II Intrusive Investigations 
 
1. Our quotation assumes that access to the site will be arranged by others at no cost to ourselves.   
 
2. We have assumed that free access is available throughout to the entire site and that works can be undertaken during a single 

mobilisation.  Where restricted access is encountered, or where additional unscheduled mobilisations are required, additional 
costs may be incurred to the client. 

 
3. We have assumed that all available information relating to buried services will be supplied by the Client at no cost to ourselves.  

No responsibility will be accepted for damage to underground services that have not been brought to our prior attention by the 
Client. 

 
4. All excavations/boreholes will be backfilled with compacted arisings upon completion, with any excess arisings left proud of 

ground levels.  Excess arisings will not be removed from the site unless specifically requested by the Client.  Where we are 
requested to remove excess arisings, all associated costs will be passed to the Client. 

 
5. We will attempt to leave the site in a clean and tidy state, however, it must be understood that some disturbance of the site is 

unavoidable during intrusive works. 
 
6. Exploratory holes are positioned approximately on site by GeoDyne Limited.  Should the client require precise locations of all 

exploratory points, additional fees will be incurred.  It must be borne in mind that backfilled trial pits can create ‘soft spots’, 
therefore, should the Client wish to designate ‘no dig’ zones, for example under the footprint of proposed structures, these must 
be brought to our attention prior to commencement of works. 

 
7. Groundwater observations relate to conditions encountered at the time of investigation.  It must be understood that groundwater 

levels may vary as a result of recent climatic conditions or seasonal variation. 
 
8. Trial pits and boreholes examine only a small proportion of the total site area.  No liability can be accepted for conditions not 

revealed in exploratory holes, particularly between positions.  All extrapolations of available data are given in good faith. 
 
Payment 
 
1 Payment terms are strictly 28 days from the invoice date. 
 
2 Prior to commencement of works, we require receipt of formal written instruction from the party accepting full financial 

responsibility for the work.  In the absence of such an instruction, we would expect the instructing Consulting 
Engineers/Architects to accept full financial responsibility for the works. 

 
3 Receipt of instruction to commence work shall be taken as acceptance and compliance of the foregoing conditions. 
 
Liability 
 
1. GeoDyne Limited offer £5,000,000.00 Professional Indemnity Insurance (in aggregate over the year).  This shall be the limit of 

our liability for works undertaken.  No individual liability shall be implied to, or accepted by, any employee for works undertaken 
for and on the behalf of GeoDyne Limited. 
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