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4.4 Mineral Investigations (2018) 
 
 

4.4.1 In April 2018, we supervised mineral investigations to confirm, or otherwise, the presence of historical shallow 

underground coal mining activities. 

 

4.4.2 2 No. mineral boreholes (PH06 and PH08) were sunk within the site to depths of up to 35.00 m bgl. The bores 

were sunk to confirm the geological conditions below the site and to provide information on any shallow mine 

workings. 

 

4.4.3  The findings from mineral investigations is summarised on Table 02 below. 

 

Table 02 – Summary of Mineral Investigations 

Borehole 
Depth 

Encountered 
(m bgl) 

Thickness 
(m) Comments 

PH06 

0.00 14.00 Superficial Deposits 
14.00 7.00 Hard Band (Ironstone)* 
25.00 1.00 Coal (Intact) – Splint Coal (conjectured by Mason Evans, 2021) 

The intervening rock strata was indicated to be SANDSTONE, proven to 35 m bgl. 

PH08 

0.00 15.00 Superficial Deposits 
15.00 7.00 Hard Band (Ironstone)* 
27.00 0.50 Coal (Intact) 
31.00 0.50 Coal (Intact) – Splint Coal (conjectured by Mason Evans, 2021) 

The intervening rock strata was indicated to be SANDSTONE, proven to 35 m bgl. 

*We conjecture the hard band described as ‘ironstone’ in the drillers logs to be the igneous intrusion (dolerite) as encountered in the historical borehole 
logs (included in Appendix B). 

 

4.4.4 No mine workings were recorded below the site, to a proven depth of 35.0 m bgl. Coal seams were recorded 

between 25.00 m and 31.0 m depth, although they were all noted to be intact (i.e. unworked). 

 

4.4.5 Based on information from the mineral bores and mine abandonment plans, the Virgin Coal (0.64 m thick) has 

 been worked below the site at shallowest depths of 28 m bgl. As rockhead was encountered at 14.0 m below 

the northern (shallowest) area, we consider that there is sufficient rock cover (i.e. >10 x seam thickness) to 

ensure no future ground stability issues at this level. 

 

4.4.6 The younger Glasgow Splint Coal (0.60 m thick) was conjectured to have been recorded within two of the bores 

(between 25.0 m and 31.0 m bgl) and was noted to be intact. There was no indication that this coal seam had 

been worked below the site, however, if unrecorded workings were to exist within this seam, we consider that 

there is sufficient rock cover to ensure no future ground stability issues. It is also considered that the adjacent 

shallow igneous intrusion may have burnt this coal seam to remove any economic value. As such, we consider 

the risk of mineral instability at the level of the Glasgow Splint Coal below the site to be low. 

 

4.4.7 No mine entries were recorded within site boundary. However as in all areas of historical mining, unrecorded 

mine entries could exist. During future development works, vigilance for such features will be important. 
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4.5 Conclusions 

 

4.5.1 Based on our desktop researches (utilising historical OS maps, geological maps and information from The Coal 

Authority) we were aware of the Virgin Coal having been worked below the site from shallowest depths of 28 

m bgl. The younger Glasgow Splint Coal was also indicated to underlie the site at shallow depths, though there 

were no records of this having been worked below the site. 

 

4.5.2 Mineral bores were sunk below the site to a maximum depth of 35.0 m bgl. Additional mineral bores were also 

sunk within the land to the immediate north and east of the site. No mine workings were recorded within any 

of the bores. 

 

4.5.3 The Virgin Coal (0.64 m thick) has been worked below the site at minimum depths of approximately 28 m bgl 

(shallower to the north). However, as rockhead was encountered at 14.0 m below the northern (shallowest) 

area, we consider that there is sufficient rock cover to ensure no future ground stability issues. 

 

4.5.4 The younger Glasgow Splint Coal (0.60 m thick) underlies the site at shallowest depths of 23 m bgl. There was 

no indication that this coal seam had been worked below the site, however, if unrecorded workings were to 

exist within this seam, we consider that there is sufficient rock cover to ensure no future ground stability issues. 

It is also considered that the adjacent shallow igneous intrusion may have burnt this coal seam to remove any 

economic value.  As such, we consider the risk of mineral instability at the level of the Glasgow Splint Coal below 

the site to be low. 

 

4.5.5 There were no records of mine entries within the site, however as in all areas of historical mining, unrecorded 

mine entries could exist. During future development works vigilance for such features will be important. 
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5.0 MINING 

 

5.1 Past Mining 

 

5.1.1 Information from mine abandonment plans indicate the Virgin Coal (0.64 m thick) has been previously worked 

below the site at minimum depths of approximately 28 m bgl. 

 

5.1.2          The Coal Authority Report did not record any mine entries within the site boundary or immediate surrounding 

area. There is the potential for unrecorded mine entries to exist as with all areas of previous underground mining. 

 

5.2 Present Mining 

 

5.2.1 The Coal Authority have advised that the site is not within a surface area that could be affected by present 

underground mining.  That apart, we are not aware of any present mining operations taking place within or below 

the site. 

 

5.3 Mining Methods 

 

5.3.1 The methods of mining historically adopted in the area were the ‘stoop and room’ and ‘longwall’ systems of 

extraction. We envisage that variations of both systems of mining could have been undertaken beneath the site. 

The stoop and room mining operations involved partial excavation of the mineral, with the seam recovered from 

‘rooms’ and the roof supported by retained ‘stoops’ or ‘pillars’ of mineral. The pillar or stoops widths varied 

depending on the depth and the condition of the roof.  For seams of the thicknesses involved here, the stoops 

would typically be rectangular or square with a typical minimum dimension of 4 metres by 4 metres. Where 

more slender stoops were left, often by ‘robbing’ of the edges of the stoop, additional support to the roof was 

often provided by artificial props, which would usually be timber. 

 

5.3.2 In the ‘longwall’ method of mining, extraction was virtually total with the seam face accessed via supported 

roadways. It is unlikely that this system was employed in the seam here. In the areas from which the seam had 

already been removed, the roof was generally allowed to collapse behind the face, or was partially supported by 

spoil or ‘waste’ deposited within the works. While the workings would be generally closed on abandonment with 

the withdrawal of roof support, roadways would be expected to remain open and artificially supported long after 

the operations had ceased. A variation of the longwall method is the technique commonly used in deep mining 

today but was generally only applied to the recovery of ironstones or coals of restricted thickness in the 

nineteenth century.  

 

5.3.3 Opencast mining is a more recent method generally when improved plant allowed large scale excavations to be 

opened up with seams recovered and the mines subsequently backfilled with rock and soil arisings. Such 

operations rarely exceeded 50m in depth and, in this instance, appeared to be generally considerably shallower 

with the typical depth range shown to be between 6m to 30m. The depth of the excavations and backfill would 

normally increase in the direction of the strata dip. 
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5.4 General Principles of Surface Instability for Underground Mine Workings 

 

5.4.1 It is generally accepted that old abandoned mine workings are susceptible to collapse. This is generally the 

consequence of on-going deterioration within the mines and failure can occur a considerable time after 

abandonment. The mechanisms of collapse are varied and complex, but generally involve either a yield in the roof 

of the mine between supports, or collapse as a direct result of failure of the supports. Except in instances where 

the mine workings are very shallow for example, less than 10 m deep, the stability is comparatively unaffected by 

enhanced loadings from buildings or by vibrations from heavy traffic. Progressive deterioration within the 

workings can, however, advance to a stage where instability is reached and collapses occur.  In most cases, 

however, it is impossible to predict with any degree of accuracy if, and when, such movements will take place. 

 

5.4.2 The subsidence assessments consider various elements of the geological and mining configuration. These include 

the nature and thickness of the rock and soil overburden, the extracted height of the workings and the typical 

mine configuration. Assessments typically seek to achieve a rock/overburden cover thickness of 10 

times the seam extraction height. This is consistent with a number of recent studies in the field of mining 

stability assessment. 

 

5.5 Surface Instability Due to Underground Mining 

 

5.5.1 We have concluded that the Virgin Coal (0.64 m thick) has been previously worked (at minimum depths of 28 m 

bgl). In addition, the younger Glasgow Splint Coal (0.60 m thick) underlies the site at shallower depths, though 

there is no indication that this seam has been previously worked below the site. Given the thickness of the coal 

seams and depth to rockhead recorded, we consider that there is sufficient rock cover (i.e. >10 x seam thickness) 

to ensure no future ground stability issues as a result of historical shallow mine workings. As such, we consider 

the risk of ground instability as a result of shallow mining workings to be low. 

 

5.6 Mine Entries 

 

5.6.1 The Coal Authority Report did not record any mine entries within site boundary. As such there would be no 

requirement for consolidation works. 

 

5.7 Opencast Mining 

 

5.7.1 The Coal Authority has confirmed that the site is not impacted by past, present or future open cast mining. 

 

5.8 Potential for Future Mineral Extraction 

 

5.8.1 The Coal Authority have advised that there are no existing plans to carry our mining by opencast or underground 

methods below/within the site. 

 

5.9 Mine Gas 

 

5.9.1 The Coal Authority have advised that there is no record of mine gas emissions within the site boundary, requiring 

action by them. 
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6.0 IDENTIFICATION AND ASSESSMENT OF SITE-SPECIFIC COAL MINING RISKS 

 

6.1 Mason Evans Risk Assessment Process 

 

6.1.1 We have developed a qualitative approach in risk assessment to determine the potential impact on the proposed 

development.  It is based on three categories of ‘High’, ‘Moderate’ and ‘Low’ risk.  These are defined as follows 

 

a) High Risk – where records exist which indicate a significant impact requiring mitigation for development to 

proceed.  In the case of mining subsidence, it will be determined by an expectation of seams which are 

known, or strongly suspected to have been mined within depths of potential influence on the surface. Where 

mine entries are indicated, they will be considered high risk unless information exists to suggest that these 

have been adequately secured.  In every case where mine workings are known or suspected, gas emissions 

are considered to be of ‘high risk’.  In each instance, investigations are advised and mitigation likely. 

 

b) Moderate Risk – where mine workings are suspected to lie at shallow depth but may not be worked.  In the 

case of gas emissions, a moderate risk is considered where there is uncertainty on the existence of former 

mine workings.  In each instance, investigations are necessary, but mitigation may not be necessary. 

 

c) Low Risk – where coal seams are not indicated at shallow depths or are known to be unworked.  For mine 

entries, a low risk would be interpreted where stabilisation is known to have taken place to an adequate 

specification. For gas emissions, this category relates to areas known to be clear of mine workings. 

 

6.1.2 The desk-top assessment indicates that the risk of potential surface instability due to historical shallow mining or 

recorded mine entries is considered to be low. Table 03 has been derived from the researches, highlighting the 

risk relating to impact of coal mining within the site. 

 

Table 03 – Coal Mining Issues Risk Assessment 

Coal Mining Issue Yes No Risk Assessment 

Underground shallow coal mining * (Refs 1, 2 and 3)   Low 

Mine entries (shafts and adits) (Refs 1 and 2)   Low 

Coal mining geology (fissures) (Ref 2)   Low 

Record of past mine gas emissions (Ref 2)   Low 

Recorded coal mining surface hazard (Refs 1 and 2)   Low 

Surface mining (opencast workings) (Refs 1 and 2)   Low 

 Ref 1: BGS Geological Maps – NS66NE 

 Ref 2: Coal Authority Report – Ref 51002455396001 dated 14th April 2021 

 Ref 3: Mine Abandonment Plans – Catalogue No. S2045 (Sheet 2 of 3)  

 

 *  Shallowest mine workings below the site are at the level of the Virgin Coal (at a minimum depth of 28 m 

bgl) with seam thicknesses of 0.64 m (based on information from The Coal Authority). However, we 

consider that there is sufficient rock cover (i.e. >10 x seam thickness) to ensure no future ground stability 

issues.  
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6.2 Conclusions 

 

6.2.1 Based on our desktop researches (utilising historical OS maps, geological maps and information from The Coal 

Authority) we are aware of the Virgin Coal having been worked below the site. 

 

6.2.2 Mine abandonment plans indicate the Virgin Coal (0.64 m thick) has been worked below the site at minimum 

depths of approximately 28 m bgl. However, as rockhead was encountered at 14.0 m bgl below the northern site 

area (where the seam is at its shallowest), we consider that there is sufficient rock cover (minimum of 14 m) to 

ensure no future ground stability issues. As such, we consider the risk of mineral instability at the level of the 

Virgin Coal below the site to be low. 

 

6.2.3 There is no evidence to suggest that the younger Glasgow Splint Coal has been worked below the site, and as 

such, we consider the risk of mineral instability at the level of the Glasgow Splint Coal below the site to be low. 

 

6.2.4 Mineral bores were sunk to a maximum depth of 35.0 m bgl within the site and within the immediate surrounding 

area. No mine workings were recorded within any of the bores. 

 

6.2.5 To conclude, we consider that the site is at low risk of ground instability, as a result of historical shallow coal 

mine workings. 

 

6.2.6 There are no records of mine entries within the site, however, as in all areas of historical mining, unrecorded 

mine entries could exist. During future development works vigilance for such features will be important. 

 

 

We trust that this will meet your current requirements. However, should you require any further information, 

please do not hesitate to contact us. 

 

 

 

 

Scott Armstrong      Patrick Barry 

Geo-Environmental Scientist    Director      
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