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1 Introduction 

1.1 Project Brief 

1.1.1 The proposals are for refurbishment of the existing 25m x 45m tarmacadam multi-use 

games area (MUGA), into a LED floodlit 3G surfaced PlayZone pitch for football use. The 

development area is outlined in Figure 1-1 below.  

1.1.2 The site is located within a Coal Authority ‘Development High Risk Area’. The Coal 

Authority define ‘Development High Risk Areas’ based on their general records, where 

the potential land instability and other safety risks associated with former coal mining 

activities are likely to be greatest. They include, for example, areas of known or suspected 

shallow coal mining, recorded mine entries and areas of former surface mining. This 

assessment is based upon the guidance documents outlined below and comprises a 

review of available desk-based information.  

1.1.3 We have reviewed available information in relation to coal mining to produce a risk 

assessment, which follows guidance produced by The Coal Authority (https://www.gov. 

uk/guidance/planning-applications-coal-mining-risk-assessments), in addition to 

information contained within CIRIA report C758 “Abandoned mine workings manual” 

(2019). 

1.1.4 The purpose of this Coal Mining Risk Assessment Report is to: 

• Present a desk-based review of all available information on the coal mining 
issues which are relevant to the site. 

• Use the above information to identify and assess the instability risks to the 
proposed development from coal mining legacy, including the cumulative 
impact of issues. 

• Set out appropriate mitigation measures to address any coal mining legacy 
issues affecting the site, including any necessary remedial works and/or 
demonstrate how coal mining issues have influenced the proposed 
development. 

• Demonstrate that the site is, or can be made, safe and stable. 

1.2 Site Setting 

1.2.1 The development area comprises an existing MUGA opposite Back O’th Moss community 

centre, Heywood, approximately 850m to the north of Heywood Town Centre. Peel Lane 

to the south of the site provides access and the postcode is OL10 4TU. 

1.2.2 Open areas of grass are present to the southwest and northeast of the MUGA, with 

mature trees also present to the northeast. Adjacent land uses comprise residential 

properties located to the northeast, and west of the site, with Abbey Crescent and Peel 

Lane present to the northwest and southeast respectively.   

1.2.3 The closest surface water feature is the River Roch, approximately 160m to the west of 

the site, meandering to the north and east. 
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1.2.4 Surface levels are flat across the site, with a local fall in levels towards the channel of the 

river. A site location plan is presented below. 

 
Figure 1-1: Aerial site plan showing site boundary (red line) and proposed PlayZone (blue line) 
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2 Review of Desk-Based Information 

2.1 Sources of Information 

2.1.1 The following sources of information have been used in production of this report and are 

summarised in the following sections: 

• Historical Ordnance Survey Maps 

• Geological information obtained from the British Geological Survey  

• Coal Authority online database   

• Consultants Coal Mining Report produced by The Coal Authority  

• Other relevant information   

2.2 Site History 

2.2.1 An attempt to trace the history of the site has been carried out by reviewing readily 

available ordnance survey maps. A chronological summary of the site’s history is provided 

below.  

Date On-site Off-site 

Mid to late 
1800s 

The site forms part of the Makeant 
Cotton Mill, comprising a single 
building (See Figure 2-1, below). 

Sandstone quarry 280m to the north.  

Gas works 250m to the east.  

‘Wells’ recorded 150m and beyond to 
southwest. 

Late 1800s to 
early 1900s 

Building on site developed into 
assumed residential dwelling. 
South of wider site also developed 
into residential dwelling. Site no 
longer recorded as Makeant Cotton 
Mill (See Figure 2-2, below). 

Roach Mill 100m to the west. 

Industrial/residential development beyond 
southwest and south of site.  

Sewage works 200m to the west. 

Cotton mill 250m to the east. 

Refuse site 350m to the southwest. 

Mid to late 
1900s 

As above.  Extensive residential development to the 
north, east and south of site.   

Early-2000s to 
present day 
(aerial imagery) 

Existing MUGA present on site as 
late as 2000. Site as present day 
layout. 

Roach Mill, gas works, sewage works and 
refuse site not recorded within aerial imagery. 

Table 2-1: Summary of site history 
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Figure 2-1: 1830s to 1880s historical map extract overlay with approximate site boundary (red) and 

proposed PlayZone (blue) 

 

 
Figure 2-2: 1892 to 1914 historical map extract overlay with approximate site boundary (red) and 

proposed PlayZone (blue) 

2.3 Geology Overview 

2.3.1 Open-source British Geological Survey (BGS) mapping for the area shows superficial 

deposits to comprise Glaciofluvial Deposits across the wider site, with Alluvium 

surrounding the River Roch, and Devensian Till also present in the area (see Figure 2-3, 

below). Made Ground is anticipated to be present, given the site’s development phases, 

with deeper deposits where infilled cellars/basements could have been present.     

2.3.2 The underlying bedrock is recorded as the Pennine Lower Coal Measures Formation, with 

coal seams running parallel ~120m to the northeast and southwest (see Figure 2-4 

below), trending northwest to southeast.  



Proposed Floodlit 3G PlayZone Pitch 
Back O'th Moss, Peel Lane, Heywood 
Coal Mining Risk Assessment Report 

 

STW6378-R01_Rev A 5 March 2024 

 
Figure 2-3: BGS recorded artificial ground and superficial geology 

Figure 2-4: BGS recorded bedrock geology 

2.3.3 A summary of the anticipated geology is presented below. 

Table 2-2: Summary of anticipated geology 

Strata  
Bedrock or 
superficial 

Approximate 
thickness (m) 

Typical soil type 
Likely 
permeability 

Made Ground - <2m Variable  - 

Glaciofluvial Deposits Superficial Up to 6m Sand, gravel and clays  
Low to 
moderate 

Pennine Lower Coal 
Measures Formation 

Bedrock Basal unit 
Sandstone, Siltstone, 
mudstone and coals 

Low to 
moderate 



Proposed Floodlit 3G PlayZone Pitch 
Back O'th Moss, Peel Lane, Heywood 
Coal Mining Risk Assessment Report 

 

STW6378-R01_Rev A 6 March 2024 

2.3.4 There are a limited number of publicly available historic BGS borehole record located 

within 500m of the subject site. Details are provided below.  

Table 2-3: Summary of BGS borehole records 

   

2.4 Detailed Geological Mapping 

2.4.1 An extract from the 1:50,000 Manchester (Sheet 85) Bedrock geological map (2010) is 

presented in Figure 2-5 below. An extract of the 1:10,000 geological map for the area is 

also presented below in Figure 2-6, and a stratigraphic column presented in Figure 2-7. 

 

 
Figure 2-5:  BGS 1:50,000 Bedrock geology map (Manchester Sheet 85) with site location shown by black 

star. 

 

BGS Borehole  Location 

Borehole 
Depth  

(m BGL)  

Superficial 
Thickness  

(m BGL) 

Comments 

SD81SW248 260m W 5.5 4.0 Very weak siltstone bedrock observed. 

SD81SW247 270m W 3.0 0.2 
Very weak to weak siltstone bedrock 
observed. 

SD81SW246 270m NW 5.0 2.9 Very weak siltstone bedrock observed. 

SD81SW245 310m NW 5.5 3.0 

Very weak sandstone bedrock (0.1m in 
thickness) overlying 1.3m of weathered coal 
(between 3.1m and 3.4m bgl). Very weak 
mudstone underlies the coal.  

SD81SW244 385m NW 7.7 6.9 
Very weak to weak siltstone bedrock 
observed.  
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Figure 2-6: BGS 1:10,000 Bedrock geology map (SD81SE) with approximate site boundary (red) and 

proposed PlayZone (blue) 

 

 
Figure 2-7: BGS solid stratigraphic column for the site area 
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2.4.2 Based on the geological mapping, the site sits geologically on the Pennine Lower Coal 

Measures Formation, with the Arley Coal seam sub cropping approximately 105m to the 

northeast of the proposed PlayZone area. A second unnamed coal seam is recorded as 

sub cropping approximately 105m south of the proposed PlayZone area.   

2.4.3 Following the geological mapping and successions detailed Figure 2-7 above, the coal 

seams are recorded to dip towards the southwest, and by approximately 10°.  

2.4.4 Based on the above, the Arley Coal seam is anticipated to be present beneath the site up 

to a thickness of 0.5m (see Figure 2-7). The unnamed coal seam which sub crops beyond 

the south of the site is not anticipated to be present beneath the site.   

2.4.5 No other coal seams are recorded locally, and as such are not anticipated to be present 

beneath the site at shallow depths (<30m bgl).  

2.5 Coal Authority Risk Mapping 

2.5.1 Coal Authority mapping data shows the site lies within a Coal Mining Reporting Area, with 

the wider site located within a ‘Development High Risk Area’ (black hatching on Figure 

2-8, below). Whilst the site is not recorded to be underlain by past shallow recorded coal 

mine working, the site is recorded within an area of probable shallow workings (purple 

shading on Figure 2-8) and there are no recorded mine entries within 100m of the site 

(red ‘X’ on Figure 2-8).  

 
Figure 2-8: Coal Authority Coal Mining Specific Risks with site location shown by black star 

2.6 Consultants Coal Mining Report 

2.6.1 The Consultants Coal Mining Report contains a range of information on coal mining 

features and associated land instability risks within and adjacent to the subject site. A 

copy of this report is presented in Appendix A. 

2.6.2 The report does not record past underground mining beneath the site. The report does, 

however, indicate that there are probable unrecorded shallow workings beneath the site. 
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2.6.3 There are no mine entries within 100m of the site. There are no opencast mines recorded 

within 500m of the site.  

2.6.4 There is an abandoned mine plan catalogue which intersects with some, or all, of the 

enquiry boundary (16820). The Coal Authority interactive mapping data indicates this to 

be beyond the north of the site.  

2.6.5 There is a previous site investigation known to the Coal Authority some 27.4m beyond 

the east of the site (shown as gold boundary on Figure 2-9). Further details of the site 

investigation are presented within Section 2.8. 

 
Figure 2-9: Coal Authority Summary of Findings mapping showing proposed PlayZone in red and previous 

site investigation area in gold 

2.7 Mine Gas 

2.7.1 Mine gas, also known as ‘damp’ or ‘firedamp’, can be produced in coal workings and can 

migrate vertically when pathways are present. These principally comprise methane, 

carbon monoxide, carbon dioxide, nitrogen and hydrogen sulphide, which are also the 

principal gases of concern in landfill gas investigations. 

2.7.2 The Consultants Mining Report states that the Coal Authority has no record of any onsite 

mine gas emission requiring action. The report does however indicate unrecorded 

shallow mine workings could be present within the site boundary, which could contain 

gases if present and worked.  

2.8 Previous Investigations 

2.8.1 FWS Consultants Ltd ‘Coal Mining Risk Assessment’ 

2.8.1.1 A Coal Mining Risk Assessment was completed by FWS Consultants Ltd in August 2016 for 

the Land at 78 Peel Lane, Rochdale (27.4m east of the site). 

2.8.1.2 The report was completed for Q Development for the development of a series of 

residential properties. 
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2.8.1.3 The report indicates that superficial deposits within the area are approximately 5-10m in 

thickness and the underlying bedrock dips at by approximately 5° to the southwest. It is 

understood that both the Arley Coal and Dibhole Coal are present beneath the site, with 

the Arley Coal calculated to be at an approximate depth of 15m bgl and 0.5m thick, whilst 

the Dibhole Coal is at a depth of 50m bgl and 0.1m thick.  

2.8.1.4 To the east of Heywood, the Arley Coal is reported to be of good quality and has been 

worked from small collieries. The Dibhole Coal seam is considered to have been too thin 

to exploit.  

2.8.1.5 The report indicated the site to be within the probable zone of influence from unrecorded 

workings in one seam of coal (Arley Coal) at 5.0m below rockhead. The report concluded 

that there is insufficient rock cover to suitability arrest collapse void migration of any 

workings, and as such the Arley Coal seam could present a high risk of land instability to 

the proposed development. 

2.8.1.6 Furthermore, the report states that whilst there are no records of mine gas emission 

requiring action by the Coal Authority, the is the potential for shallow workings in the 

Arley Coal which could be a source of mine gas.  

2.8.1.7 It was recommended that enquiries be made with the Coal Authority to obtain the seam 

plans for the Arley Coal, to identify the potential for shallow recorded mine workings 

beneath the site.  

2.8.1.8 Subject to the review of the Arley Coal seam, it was recommended that 3 No. rotary 

boreholes be sunk across the site to a depth of 20m bgl to determine the presence and 

depth of the Arley Coal and to investigate evidence of workings. Furthermore, due to the 

risk of mine gas, it was also recommended that gas wells be installed to monitor for mine 

gas emissions.  

2.8.1.9 A copy of the FWS Consultants Ltd Coal Mining Risk Assessment is presented within  

Appendix B, which is appended in Appendix G of the report discussed in Section 2.8.3 

below. 

2.8.2 GRM Development Solutions ‘Phase I (Desk Study) Site Appraisal Report’ 

2.8.2.1 A Phase I (Desk Study) Site Appraisal Report was completed by GRM Development 

Solutions in March 2019 for the same site.  

2.8.2.2 The report was completed for Stanley Investments for the development of a series of 

residential properties. 

2.8.2.3 The Desk Study referenced the Coal Mining Risk Assessment completed by FWS 

Consultants in August 2016. The report considered there to be a potential risk to the 

future development and as such a rotary drilling investigation was required to further 

understand the risk.  

2.8.2.4 A copy of the GRM Development Solutions Phase I Site Appraisal Report is presented 

within Appendix B. 
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2.8.3 GRM Development Solutions ‘Phase II Site Appraisal Report’ 

2.8.3.1 A Phase II intrusive investigation was completed by GRM Development Solutions for 

Stanley Investments in September 2019.  

2.8.3.2 As part of the investigation, 3 No. boreholes were drilled to a depth of 18.0m to confirm 

the presence/absence of the Arley Coal seam. The locations of boreholes in relation to 

the site and sub cropped location of the Arley Coal seam are present in Figure 2-10 below. 

A summary of findings is presented within Table 2-4, below. 

 
Figure 2-10: Location of GRM Development Solutions boreholes in relation to the site and the Arley Coal 

seam 

 

Table 2-4: Summary of boreholes completed by GRM Development Solution 

2.8.3.3 In consideration of the observed depth of the Arley Coal seam within boreholes, and 

borehole distances from the recorded sub cropped location of the Arley coal seam, it is 

anticipated that the seam dips by approximately 5° to the southwest.  

2.8.3.4 Furthermore, there is evidence within BH2 and BH3 that the Arley Coal seam may have 

historically been worked by a thickness of up to 1.0m. 

Borehole ID  

Borehole 
Depth  

(m BGL) 

Superficial 
Thickness  

(m BGL) 

Top of Arley 
Coal Seam  

(m BGL) 

Comments 

BH1 18.0 10.0 15.0 

A 0.5m thick layer of intact coal was 
observed.  

100% flush returns when drilling. 

BH2 18.0 10.0 14.0 

Between 14.0m and 15.0m depth soft 
drilling observed.  

0% flush returns beyond 14.0m depth. 

BH3 18.0 8.0 15.0 

Between 15.0m and 16.0m depth soft 
drilling observed. 

0% flush returns beyond 15.0m depth. 
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2.8.3.5 The GRM Development Solution report concluded that there is insufficient competent 

rock cover above the Arley Coal to negate the risk of instability at the surface. In light of 

this, it was considered that a drill and grout treatment programme would be required 

across the site to facilitate development of the residential dwellings.   

2.8.3.6 In addition, given there is evidence to suggest that the Arley Coal seam had been worked, 

there is the potential for the presence of un-recorded mine entries to exist within the 

site. GRM Development Solutions recommended that a site strip be undertaken during 

development to confirm or otherwise the presence of any mine entries.  

2.8.3.7 A copy of the GRM Development Solutions Phase II Site Appraisal Report is presented 

within Appendix C. 
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3 Identification and Assessment of Site-Specific 
Mining Risk 

3.1 Risk Summary 

3.1.1 The table below summarises the potential risks associated with mining legacy at the site, 

identified from the sources of information as presented in preceding sections of this 

report: 

Coal Mining Aspect 
Potentially 
High Risk? 

Risk Assessment 

Recorded underground shallow mining   
There are no recorded workings at a depth <30m 
beneath the site.  

Probable underground shallow coal 
mining  

✓ 

The site is situated within an area of likely 
unrecorded shallow coal mining associated with 
the Arley Coal seam. Evidence suggests the coal 
seam may have been historically worked close to 
the site. 

Underground coal mining  
(recorded at depths >30m)  

 
There are no recorded workings at a depth >30m 
beneath the site. 

Mine entries (shafts / adits)  ✓ 

Whilst there are no recorded mine entries within 
100m of the site, the presence of unrecorded 
mine entries must be considered given evidence 
that the Arley Coal seam may have been worked 
locally.     

Coal mining geology (fissures)  None recorded. 

Record of past mine gas emissions ✓ 
None recorded. Although gas could be present in 
unrecorded shallow workings (notably the Arley 
Coal seam). 

Recorded coal mining surface hazard  None recorded. 

Surface mining (opencast workings)  
There are no opencast workings recorded within 
500m of the subject site.   

Table 3-1: Summary of risk assessment in relation to coal mining legacy 

3.2 Unrecorded Shallow Coal Mining Records (<30m Depth) 

3.2.1 The Coal Authority Consultant’s report highlights the site to be within an area of probable 

unrecorded workings. This is likely related to the Arley Coal seam.  

3.2.2 The Arley Coal seam subcrops approximately 105m to the northeast of the proposed 

PlayZone. The seam is anticipated to dip towards the southwest by approximately 5° 

based the previous investigation completed by GRM Development Solutions for the 

neighbouring site. Based on an onsite superficial thickness of approximately 8.0m, with 

little to no topographic change between the proposed PlayZone and the subcropped 

location of the Arley Coal seam, the seam is anticipated to be approximately 17m beneath 

the proposed PlayZone.  
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3.2.3 Based on the above and guidance presented in CIRIA report C758D “Abandoned mine 

workings manual” (2019), typical bulking factors for pillar and stall mine collapse (most 

likely method of mining used) within coal measures range from 30%-50%. Typically, a 

minimum ratio of 10:1 (i.e. maximum height of collapse is 10 x seam/extraction thickness) 

for thickness of intact competent rock cover above workings is considered sufficient to 

arrest any void migration resulting as a consequence of mine roof collapse. 

3.2.4 Considering a worst-case scenario of 30% bulking, the zone of influence of conical 

collapse within the Arley Coal seam located at depth of 17m below surface level could 

therefore potentially migrate to within 7.0m of surface level, assuming a worst-case 

extraction thickness of approximately 1.0m.  

3.2.5 Bedrock is anticipated to be recorded at a depth of approximately 8.0m beneath the site 

(derived from the site investigation completed by GRM Development Solutions in 

September 2019). Therefore, there is unlikely to be sufficient intact rock cover to arrest 

migration of any collapse voids associated with workings in the Arley Coal seam, if 

present.  

3.2.6 As stated in CIRIA C758D, superficial deposits can still, however, contribute some 

mitigation to the extent of void migration. It is generally recognised that particularly thick 

superficial deposits (>10m) of more brittle natural (heavily over-consolidated glacial till 

clay soils) can contribute to stability where there may otherwise be marginally insufficient 

rock cover. The onsite superficial deposits comprise of Glaciofluvial Deposits to an 

anticipated depth of 8.0m bgl. Deposits are generally anticipated to consist of high 

strength clay soils, with some granular deposits. Given a marginal 10% of the possible 

calculated collapse zone is anticipated to potentially migrate within the superficial 

deposits, it is considered likely that the void migration will effectively ‘choke’ within the 

superficial deposits at depth and not reach surface.  

3.2.7 It is also important to note that the development itself is highly unlikely to promote 

collapse of any unrecorded workings by increasing stresses to the roof material, however, 

collapse could still occur (if not already occurred).   

3.2.8 Based on the above and anticipate ground conditions, there is considered to be a low-

moderate risk of land instability affecting the proposed development associated with 

unrecorded shallow underground coal mining within the Arley Coal seam.  

3.3 Mine Entries (Shafts/Adits) 

3.3.1 The Coal Authority Consultant’s Report does not identify any mine entries to be present 

within 100m of the site.  

3.3.2 There is evidence to suggest that the Arley Coal seam has been worked locally, and for 

this reason, there may be unrecorded mine entries recorded locally to the site.  

3.3.3 The risk of land instability associated with mine entries is, therefore, considered to be low 

to moderate.  
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3.4 Mine Gas Emissions 

3.4.1 Whilst it is possible that the Arley Coal seam may contain mine gases if worked beneath 

the site, given the nature of the proposed development (a PlayZone, in an open aerated 

setting), the risk of mine gas emissions (if present) to proposed end users of the site is 

considered to be very low.  
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4 Conclusion  

4.1 Unrecorded Shallow Coal Mining Records (<30m Depth) 

4.1.1 Based upon evidence presented in the preceding report sections, we consider there to 

be a low-moderate risk associated with unrecorded shallow coal mining workings within 

the Arley Coal seam.  

4.1.2 Whilst the development of the site (assuming shallow traditional construction for pitch 

formation and associated floodlights) is unlikely to promote collapse of any shallow 

unrecorded workings within the Arley Coal seam, if collapse occurred during the life span 

of the development, voids which propagate into the basal deposits of superficial soils at 

the site are unlikely to generate significant surface settlement, sufficient to cause notable 

foundation instability issues/differential settlement of the pitch surfacing.  

4.1.3 As a precaution, we recommended that the pitch formation is suitably trimmed and rolled 

following the requirements outlined in the Specification for Highway Works Series 600, 

and geosynthetic reinforcement introduced into the formation to reduce the risk of 

differential settlement which could manifest at surface.   

4.1.4 The typical ground investigations required to provide the information to design and 

construction the PlayZone pitch should be commissioned, which will further inform the 

risk assessment outline above. If deeper Made Ground deposits are present, and deep 

traditional foundations, ground improvement or piled foundations are required for 

proposed floodlights, this could affect the conclusions presented in this risk assessment, 

and reassessment required. Unless the existing floodlights are potentially utilised and re-

headed, assuming they are supported by a shallow foundation solution.  

4.2 Mine Entries (Shafts/Adits) 

4.2.1 Based upon evidence presented in the preceding report sections, we consider there to 

be a low-moderate risk associated with unrecorded mine shafts within the site/local area.   

4.2.2 It is recommended that a site wide strip of the proposed PlayZone is conducted during 

development to confirm the presence/absence of mine entries on site. If suspected mine 

entries are discovered during the site strip, it is recommended that Soiltechnics attends 

site to conduct a further risk assessment. 
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Section 1 – Mining activity and geology

Past underground mining
No past mining recorded.

Probable unrecorded shallow workings
Yes.

Spine roadways at shallow depth
No spine roadway recorded at shallow depth.

Mine entries
None recorded within 100 metres of the enquiry boundary.

Abandoned mine plan catalogue numbers
The following abandoned mine plan catalogue numbers intersect with some, or all, of the enquiry
boundary:

16820

Please contact us on 0345 762 6848 to determine the exact abandoned mine plans you require
based on your needs.

Outcrops
No outcrops recorded.

Geological faults, fissures and breaklines
No faults, fissures or breaklines recorded.

Opencast mines
None recorded within 500 metres of the enquiry boundary.

Coal Authority managed tips
None recorded within 500 metres of the enquiry boundary.
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Section 2 – Investigative or remedial activity

Please refer to the 'Summary of findings' map (on separate sheet) for details of any activity within
the area of the site boundary.

Site investigations
Distance to site investigation (m) Direction

27.4 East

See Section 4 for further information.

Remediated sites
None recorded within 50 metres of the enquiry boundary.

Coal mining subsidence
The Coal Authority has not received a damage notice or claim for the subject property, or any
property within 50 metres of the enquiry boundary, since 31 October 1994.

There is no current Stop Notice delaying the start of remedial works or repairs to the property.

The Coal Authority is not aware of any request having been made to carry out preventive works
before coal is worked under section 33 of the Coal Mining Subsidence Act 1991.

Mine gas
None recorded within 500 metres of the enquiry boundary.

Mine water treatment schemes
None recorded within 500 metres of the enquiry boundary.
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Section 3 – Licensing and future mining activity

Future underground mining
None recorded.

Coal mining licensing
None recorded within 200 metres of the enquiry boundary.

Court orders
None recorded.

Section 46 notices
No notices have been given, under section 46 of the Coal Mining Subsidence Act 1991, stating that
the land is at risk of subsidence.

The property is not in an area where a notice to withdraw support has been given.

The property is not in an area where a notice has been given under section 41 of the Coal Industry
Act 1994, cancelling the entitlement to withdraw support.

Withdrawal of support notices

The property is not in an area where a relevant notice has been published under the Coal Industry
Act 1975/Coal Industry Act 1994.

Payments to owners of former copyhold land
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Section 4 – Further information

The following potential risks have been identified and as part of your risk assessment should be
investigated further.

Future development
If development proposals are being considered, technical advice relating to both the investigation
of coal and former coal mines and their treatment should be obtained before beginning work on
site. All proposals should apply specialist engineering practice required for former mining areas. No
development should be undertaken that intersects, disturbs or interferes with any coal or coal
mines without first obtaining the permission of the Coal Authority.

MINE GAS:                      Please note, if there are no recorded instances of mine gas within 500m of the enquiry
boundary, this does not mean that mine gas is not present within the vicinity. The Coal Authority
Mine Gas data is limited to only those sites where a Mine Gas incident has been recorded.
Developers should be aware that the investigation of coal seams, mine workings or mine entries
may have the potential to generate and/or displace underground gases. Associated risks both to
the development site and any neighbouring land or properties should be fully considered when
undertaking any ground works. The need for effective measures to prevent gases migrating onto
any land or into any properties, either during investigation or remediation work, or after
development must also be assessed and properly addressed. In these instances, the Coal Authority
recommends that a more detailed Gas Risk Assessment is undertaken by a competent assessor.

Site investigations
The site is within an area of previous interest. It is close to where the Coal Authority has received
information relating to past site investigations.

The site requires further investigation and may influence how you approach your risk assessment.

For further information on specific site or ground investigations in relation to any issues
raised in Section 4, please call us on 0345 762 6848 or email us at
groundstability@coal.gov.uk.
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Section 5 – Data definitions

The datasets used in this report have limitations and assumptions within their results. For more
guidance on the data and the results specific to the enquiry boundary, please call us on 0345 762
6848 or email us at groundstability@coal.gov.uk.

Past underground coal mining
Details of all recorded underground mining relative to the enquiry boundary. Only past
underground workings where the enquiry boundary is within 0.7 times the depth of the workings
(zone of likely physical influence) allowing for seam inclination, will be included.

Probable unrecorded shallow workings
Areas where the Coal Authority believes there to be unrecorded coal workings that exist at or close
to the surface (less than 30 metres deep).

Spine roadways at shallow depth
Connecting roadways either, working to working, or, surface to working, both in-seam and cross
measures that exist at or close to the surface (less than 30 metres deep), either within or within 10
metres of the enquiry boundary.

Mine entries
Details of any shaft or adit either within, or within 100 metres of the enquiry boundary including
approximate location, brief treatment details where known, the mineral worked from the mine
entry and conveyance details where the mine entry has previously been sold by the Authority or its
predecessors British Coal or the National Coal Board.

Abandoned mine plan catalogue numbers
Plan numbers extracted from the abandoned mines catalogue containing details of coal and other
mineral abandonment plans deposited via the Mines Inspectorate in accordance with the Coal
Mines Regulation Act and Metalliferous Mines Regulation Act 1872. A maximum of 9 plan extents
that intersect with the enquiry boundary will be included. This does not infer that the workings
and/or mine entries shown on the abandonment plan will be relevant to the site/property
boundary.

Outcrops
Details of seam outcrops will be included where the enquiry boundary intersects with a conjectured
or actual seam outcrop location (derived by either the British Geological Survey or the Coal
Authority) or intersects with a defined 50 metres buffer on the coal (dip) side of the outcrop. An
indication of whether the Coal Authority believes the seam to be of sufficient thickness and/or
quality to have been worked will also be included.

Geological faults, fissures and breaklines
Geological disturbances or fractures in the bedrock. Surface fault lines (British Geological Survey
derived data) and fissures and breaklines (Coal Authority derived data) intersecting with the
enquiry boundary will be included. In some circumstances faults, fissures or breaklines have been
known to contribute to surface subsidence damage as a consequence of underground coal mining.
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Opencast mines
Opencast coal sites from which coal has been removed in the past by opencast (surface) methods
and where the enquiry boundary is within 500 metres of either the licence area, site boundary,
excavation area (high wall) or coaling area.

Coal Authority managed tips
Locations of disused colliery tip sites owned and managed by the Coal Authority, located within 500
metres of the enquiry boundary.

Site investigations
Details of site investigations within 50 metres of the enquiry boundary where the Coal Authority
has received information relating to coal mining risk investigation and/or remediation by third
parties.

Remediated sites
Sites where the Coal Authority has undertaken remedial works either within or within 50 metres of
the enquiry boundary following report of a hazard relating to coal mining under the Coal
Authority’s Emergency Surface Hazard Call Out procedures.

Coal mining subsidence
Details of alleged coal mining subsidence claims made since 31 October 1994 either within or
within 50 metres of the enquiry boundary. Where the claim relates to the enquiry boundary
confirmation of whether the claim was accepted, rejected or whether liability is still being
determined will be given. Where the claim has been discharged, whether this was by repair,
payment of compensation or a combination of both, the value of the claim, where known, will also
be given.

Details of any current ‘Stop Notice’ deferring remedial works or repairs affecting the property/site,
and if so the date of the notice.

Details of any request made to execute preventative works before coal is worked under section 33
of the Coal Mining Subsidence Act 1991. If yes, whether any person withheld consent or failed to
comply with any request to execute preventative works.

Mine gas
Reports of alleged mine gas emissions received by the Coal Authority, either within or within 500
metres of the enquiry boundary that subsequently required investigation and action by the Coal
Authority to mitigate the effects of the mine gas emission. Please note, if there are no recorded
instances of mine gas reported, this does not mean that mine gas is not present within the vicinity.
The Coal Authority Mine Gas data is limited to only those sites where a Mine Gas incident has been
recorded.
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Mine water treatment schemes
Locations where the Coal Authority has constructed or operates assets that remove pollutants
from mine water prior to the treated mine water being discharged into the receiving water body.

These schemes are part of the UK’s strategy to meet the requirements of the Water Framework
Directive. Schemes fall into 2 basic categories: Remedial – mitigating the impact of existing pollution
or Preventative – preventing a future pollution incident.

Mine water treatment schemes generally consist of one or more primary settlement lagoons and
one or more reed beds for secondary treatment. A small number are more specialised process
treatment plants.

Future underground mining
Details of all planned underground mining relative to the enquiry boundary. Only those future
workings where the enquiry boundary is within 0.7 times the depth of the workings (zone of likely
physical influence) allowing for seam inclination will be included.

Coal mining licensing
Details of all licenses issued by the Coal Authority either within or within 200 metres of the enquiry
boundary in relation to the under taking of surface coal mining, underground coal mining or
underground coal gasification.

Court orders
Orders in respect of the working of coal under the Mines (Working Facilities and Support) Acts of
1923 and 1966 or any statutory modification or amendment thereof.

Section 46 notices
Notice of proposals relating to underground coal mining operations that have been given under
section 46 of the Coal Mining Subsidence Act 1991.

Withdrawal of support notices
Published notices of entitlement to withdraw support and the date of the notice. Details of any
revocation notice withdrawing the entitlement to withdraw support given under Section 41 of the
Coal Industry Act 1994.

Payment to owners of former copyhold land
Relevant notices which may affect the property and any subsequent notice of retained interests in
coal and coal mines, acceptance or rejection notices and whether any compensation has been paid
to a claimant.
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Summary of findings
The map highlights any specific surface or subsurface features within or near to the boundary of the site.

Key
Approximate position of the enquiry

boundary shown

Site investigations

How to contact us
0345 762 6848 (UK)
+44 (0)1623 637 000 (International)
www.groundstability.com

Reproduced by permission of Ordnance Survey on behalf of HMSO.
© Crown copyright and database right 2018. All rights reserved.
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	2.5.1 Coal Authority mapping data shows the site lies within a Coal Mining Reporting Area, with the wider site located within a ‘Development High Risk Area’ (black hatching on Figure 2-8, below). Whilst the site is not recorded to be underlain by past...
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	2.8 Previous Investigations
	2.8.1 FWS Consultants Ltd ‘Coal Mining Risk Assessment’
	2.8.1.1 A Coal Mining Risk Assessment was completed by FWS Consultants Ltd in August 2016 for the Land at 78 Peel Lane, Rochdale (27.4m east of the site).
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	2.8.1.5 The report indicated the site to be within the probable zone of influence from unrecorded workings in one seam of coal (Arley Coal) at 5.0m below rockhead. The report concluded that there is insufficient rock cover to suitability arrest collap...
	2.8.1.6 Furthermore, the report states that whilst there are no records of mine gas emission requiring action by the Coal Authority, the is the potential for shallow workings in the Arley Coal which could be a source of mine gas.
	2.8.1.7 It was recommended that enquiries be made with the Coal Authority to obtain the seam plans for the Arley Coal, to identify the potential for shallow recorded mine workings beneath the site.
	2.8.1.8 Subject to the review of the Arley Coal seam, it was recommended that 3 No. rotary boreholes be sunk across the site to a depth of 20m bgl to determine the presence and depth of the Arley Coal and to investigate evidence of workings. Furthermo...
	2.8.1.9 A copy of the FWS Consultants Ltd Coal Mining Risk Assessment is presented within  Appendix B, which is appended in Appendix G of the report discussed in Section 2.8.3 below.
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	2.8.2.1 A Phase I (Desk Study) Site Appraisal Report was completed by GRM Development Solutions in March 2019 for the same site.
	2.8.2.2 The report was completed for Stanley Investments for the development of a series of residential properties.
	2.8.2.3 The Desk Study referenced the Coal Mining Risk Assessment completed by FWS Consultants in August 2016. The report considered there to be a potential risk to the future development and as such a rotary drilling investigation was required to fur...
	2.8.2.4 A copy of the GRM Development Solutions Phase I Site Appraisal Report is presented within Appendix B.

	2.8.3 GRM Development Solutions ‘Phase II Site Appraisal Report’
	2.8.3.1 A Phase II intrusive investigation was completed by GRM Development Solutions for Stanley Investments in September 2019.
	2.8.3.2 As part of the investigation, 3 No. boreholes were drilled to a depth of 18.0m to confirm the presence/absence of the Arley Coal seam. The locations of boreholes in relation to the site and sub cropped location of the Arley Coal seam are prese...
	2.8.3.3 In consideration of the observed depth of the Arley Coal seam within boreholes, and borehole distances from the recorded sub cropped location of the Arley coal seam, it is anticipated that the seam dips by approximately 5  to the southwest.
	2.8.3.4 Furthermore, there is evidence within BH2 and BH3 that the Arley Coal seam may have historically been worked by a thickness of up to 1.0m.
	2.8.3.5 The GRM Development Solution report concluded that there is insufficient competent rock cover above the Arley Coal to negate the risk of instability at the surface. In light of this, it was considered that a drill and grout treatment programme...
	2.8.3.6 In addition, given there is evidence to suggest that the Arley Coal seam had been worked, there is the potential for the presence of un-recorded mine entries to exist within the site. GRM Development Solutions recommended that a site strip be ...
	2.8.3.7 A copy of the GRM Development Solutions Phase II Site Appraisal Report is presented within Appendix C.



	3 Identification and Assessment of Site-Specific Mining Risk
	3.1 Risk Summary
	3.1.1 The table below summarises the potential risks associated with mining legacy at the site, identified from the sources of information as presented in preceding sections of this report:

	3.2 Unrecorded Shallow Coal Mining Records (<30m Depth)
	3.2.1 The Coal Authority Consultant’s report highlights the site to be within an area of probable unrecorded workings. This is likely related to the Arley Coal seam.
	3.2.2 The Arley Coal seam subcrops approximately 105m to the northeast of the proposed PlayZone. The seam is anticipated to dip towards the southwest by approximately 5  based the previous investigation completed by GRM Development Solutions for the n...
	3.2.3 Based on the above and guidance presented in CIRIA report C758D “Abandoned mine workings manual” (2019), typical bulking factors for pillar and stall mine collapse (most likely method of mining used) within coal measures range from 30%-50%. Typi...
	3.2.4 Considering a worst-case scenario of 30% bulking, the zone of influence of conical collapse within the Arley Coal seam located at depth of 17m below surface level could therefore potentially migrate to within 7.0m of surface level, assuming a wo...
	3.2.5 Bedrock is anticipated to be recorded at a depth of approximately 8.0m beneath the site (derived from the site investigation completed by GRM Development Solutions in September 2019). Therefore, there is unlikely to be sufficient intact rock cov...
	3.2.6 As stated in CIRIA C758D, superficial deposits can still, however, contribute some mitigation to the extent of void migration. It is generally recognised that particularly thick superficial deposits (>10m) of more brittle natural (heavily over-c...
	3.2.7 It is also important to note that the development itself is highly unlikely to promote collapse of any unrecorded workings by increasing stresses to the roof material, however, collapse could still occur (if not already occurred).
	3.2.8 Based on the above and anticipate ground conditions, there is considered to be a low-moderate risk of land instability affecting the proposed development associated with unrecorded shallow underground coal mining within the Arley Coal seam.

	3.3 Mine Entries (Shafts/Adits)
	3.3.1 The Coal Authority Consultant’s Report does not identify any mine entries to be present within 100m of the site.
	3.3.2 There is evidence to suggest that the Arley Coal seam has been worked locally, and for this reason, there may be unrecorded mine entries recorded locally to the site.
	3.3.3 The risk of land instability associated with mine entries is, therefore, considered to be low to moderate.

	3.4 Mine Gas Emissions
	3.4.1 Whilst it is possible that the Arley Coal seam may contain mine gases if worked beneath the site, given the nature of the proposed development (a PlayZone, in an open aerated setting), the risk of mine gas emissions (if present) to proposed end ...


	4 Conclusion
	4.1 Unrecorded Shallow Coal Mining Records (<30m Depth)
	4.1.1 Based upon evidence presented in the preceding report sections, we consider there to be a low-moderate risk associated with unrecorded shallow coal mining workings within the Arley Coal seam.
	4.1.2 Whilst the development of the site (assuming shallow traditional construction for pitch formation and associated floodlights) is unlikely to promote collapse of any shallow unrecorded workings within the Arley Coal seam, if collapse occurred dur...
	4.1.3 As a precaution, we recommended that the pitch formation is suitably trimmed and rolled following the requirements outlined in the Specification for Highway Works Series 600, and geosynthetic reinforcement introduced into the formation to reduce...
	4.1.4 The typical ground investigations required to provide the information to design and construction the PlayZone pitch should be commissioned, which will further inform the risk assessment outline above. If deeper Made Ground deposits are present, ...

	4.2 Mine Entries (Shafts/Adits)
	4.2.1 Based upon evidence presented in the preceding report sections, we consider there to be a low-moderate risk associated with unrecorded mine shafts within the site/local area.
	4.2.2 It is recommended that a site wide strip of the proposed PlayZone is conducted during development to confirm the presence/absence of mine entries on site. If suspected mine entries are discovered during the site strip, it is recommended that Soi...
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