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1.0 INTRODUCTION 
 

An area of land between the M1 motorway and Sheffield Road to the west of 
Hoyland Common near Barnsley (the site) is to be redeveloped by Newlands 
Developments (the Client). The proposals for the site comprised the reprofiling of 
the site to enable the construction of a single large distribution warehouse and other 
smaller industrial units, with a new link road and associated infrastructure, parking, 
and landscaping.  
 
Applied Geology was appointed by Newlands Developments to undertake a Desk 
Study/Phase 1 Geo-environmental Risk Assessment to: 
 

• Permit formulation of an opinion, as to the potential for hazardous 
substances or conditions to exist on, at or near the site at levels or in a 
situation likely to warrant mitigation or consideration appropriate to the 
intended end use proposed by the Client and as stated above. 

 

• Establish anticipated geological conditions to assist with the design of a 
ground investigation. 

 

• Support a Planning Application. 
 
Alongside the Phase 1 Geo-environmental Risk Assessment Report, Applied 
Geology was instructed to undertake a Coal Mining Risk Assessment Report for the 
proposed development, which is being produced as a separate report. 
 
More specifically, the services provided are summarised below and detailed in the 
following Sections. 
 
A site inspection and walkover survey to identify indicators (as defined in later 
sections) of the existence of hazardous substances or conditions on and in the 
vicinity of the site. 

• A review of the following sources to provide data on likely ground conditions, 
geohazards and features which may affect development and to obtain 
information about the potential for hazardous substances to exist at and in 
the vicinity of the site:   

❑ GroundSure Report – obtained on the 24th October 2019  
❑ Barnsley Council Planning Portal  
❑ Liaison with the Regeneration & Culture Department and Building 

 Control at Barnsley Council regarding any environmental or 
 geotechnical information relating to the site  

❑ BGS - Published Information & Borehole Database 
❑ Historical Maps 
❑ Government Web Site – historic landfill database 
❑ Coal Authority Web Site and liaison with the Coal Authority 
❑ Coal Mining Report and Abandonment Plans 
❑ MAGIC Web Site 

 

• Assessment and reporting of the results of the works. 
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This report should be read in conjunction with the General Notes at the end of the 
report text. 
 

2.0  SITE LOCATION AND DESCRIPTION 
 
2.1  General 

The site is located immediately southeast of Junction 36 of the M1 motorway just 
west of the village of Hoyland Common, approx. 6km south of Barnsley in South 
Yorkshire. The Ordnance Survey grid reference for the centre of the site is 
approximately 435500, 399700 as shown on the Site Location Plan in Appendix A.    
 
The site is irregular in plan shape with maximum extents of 1.3km (NW-SE) and 
750m (SW-NE) covering an area of approximately 46 hectares (114 acres). Site 
levels vary between approximately 150.5mOD towards the centre of the site and 
117mOD in the southeast corner of the site. From the centre of the site, ground 
levels slope down towards the southeast, however, the northern half of the site is 
gently sloping/undulating, varying between approximately 140mOD and 150mOD. 
The existing topographic survey drawing has been used as the base for the Site 
Walkover Plan, a copy of which is included in Appendix A. 
 

2.2  Walkover Survey  

A site inspection/walkover was undertaken by Applied Geology on 30 h October 
2019. Access to the site was gained via Tankersley Lane, Sheffield Road and a 
private road to the southwest corner of the site.  At the time of inspection, the site 
comprised open fields including arable, pasture and very recently ploughed fields. 
Apart from a few stables for horses, no buildings were present on site. Tankersley 
Lane crossed the site running ENE-WSW in the northern part of the site. Towards 
the south of the site, high voltage ENE-WSW aligned electricity cables supported on 
large pylons crossed the site. A further smaller overhead electricity cable crossed 
the extreme northwest corner of the site. 
 
Photographs taken at selected points on the site are included on the Site Walkover 
Plan in Appendix A. The fields to the north of Tankersley Lane had been recently 
deeply ploughed and were very wet. Locally, the presence of shale was noted in the 
turned soil. The fields to the immediate south of Tankersley Lane were grassed with 
three interconnected fields closest to the M1 containing horses. Fields bordering 
Sheffield Road to the east of the site were also grassed and contained sheep. The 
majority of the rest of the site comprised recently planted arable crops (winter 
wheat) which again were wet in places. There was a small area of one field in the 
southwest adjacent to the off-site woodland (Bell Ground) left overgrown as cover 
for game birds. Similarly, a further small area of one field in the centre-east of the 
site planted with corn had been left uncultivated also to act as cover for game birds.  
 
A small field towards the centre-west of the site adjacent to the M1 cutting was 
planted with sporadic small trees, otherwise the site was largely devoid of trees. 
Field boundaries comprised a combination of hedges, timber fences, post and wire 
fences and one dry stone wall. 
 
The site was bounded to the west by the M1 motorway (largely in cutting), to the 
south by woods and arable fields, to the north by the M1 Junction 36 roundabout 
and adjoining roads and to the east by Sheffield Road itself or by playing fields, 
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allotments, grassed fields/pasture, small industrial properties and a small number 
(<5) residential properties located off Sheffield Road, Green Lane or Tankersley 
Lane. A petrol filling station was located on Sheffield Road approximately 50m east 
of the site. There was a small haulage firm located adjacent to the filling station.  
 
It should be noted that Applied Geology Limited does not provide arboricultural 
surveys or specialist surveys for the detection of invasive plant species (such as 
Japanese Knotweed) or protected species of wildlife.  
 

2.3  Proposed Development  

The site can be divided into three areas based on the proposed development. The 
main central area comprising 22.1 hectares (54.6 acres) is to comprise a large 
distribution warehouse measuring 375m by 75m and orientated NNW-SSE. There 
are associated lorry parking areas, a lorry wash, a lorry refuelling area, a staff car 
park surrounding the proposed building. The finished floor level is currently 
proposed at 144.5mOD (subject to change) and, therefore, significant earthworks 
will be required to create a level site area at this elevation. 
 
The south-eastern 12.7 hectare (31.4 acre) part of the site is to be prepared for 
future light industrial development with a level development platform being created 
at 133.0mOD. This will involve significant areas of fill, increasing in thickness to the 
south and southeast, such that high engineered slopes will need to be created at 
these site boundaries.  
 
The 5.6 hectare (13.8 acre) part of the site to the north of Tankersley Lane is also to 
be prepared to create a level development platform for future light industrial use. It 
is understood that three small units are proposed in this area, however, 
development plans have not been finalised. The plateau level in this part of the site 
is currently proposed at 145.1mOD and will also involve some element of cut and 
fill. 
 
A new (adoptable) road is to be created linking Sheffield Road at the extreme 
southeast corner of the site to the existing roundabout immediately north of the site 
running along the eastern edges of the site. This will link the three parts of the 
proposed development and keep site traffic, particularly HGVs, out of Hoyland 
Common centre. 
 
As stated above, significant earthworks will be required to create the proposed 
plateau levels and it is currently understood that there will be up to 6.5m of cut and 
up to 14m of fill required. However, proposed site levels and therefore the extents of 
the cut and fill works are subject to change as the detailed design is undertaken. It 
is intended that the finished levels will be designed to achieve a cut-fill balance and, 
currently, no retaining structures are proposed. 
 

3.0  DESK STUDY INFORMATION 
 

3.1  Site History 

Historical Ordnance Survey maps were obtained in order to determine any 
significant past activity or land usage. Copies of these maps are presented in 
Appendix B of this report and are described below. 
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During the 1970s, the M1 was constructed in cutting adjacent to the southwest of 
the site, with Junction 36 adjacent to the northwest. 
 
Although not obvious from the historical Ordnance Survey maps, it is known that 
large parts of the site were previously opencast mined (coal) with restoration back 
to agricultural use completed shortly after mining (late 1940s/early 1950s). Further 
details are given in Section 3.3 below. 
 

3.2  Anticipated Geology 

Reference to the published 1:10,000 scale British Geological Survey (BGS) maps, 
Sheets SE30SE (Wombwell) and SK39NE (Chapeltown) [Bedrock Geology] dated 
2005 indicate the site to be underlain by Solid Geology of the Pennine Middle Coal 
Measures Formation of Carboniferous age. The Pennine Middle Coal Measures 
Formation typically comprises interbedded grey mudstone, siltstone and sandstone 
with numerous workable coal, ironstone and fireclay seams, which have been 
historically worked in the area. The stratum is shown to dip by between 2 and 5 
degrees to the east. No natural Superficial Deposits are shown to be present on or 
in the vicinity of the site. Extracts from the above maps are shown below: 
 

 
In the north of the site, the Swallow Wood Coal seam outcrops, dipping 5 degrees 
to the east. Historical opencast mining has occurred (Tankersley Common opencast 
pit), followed by subsequent backfilling. The Swallow Wood Coal seam is identified 
on the geological map to be between 0.89m and 3.68m thick. The Geological 
Memoir ‘Geology of the Country around Barnsley’ dated 1947 states that the 
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bgl and 2.3m bgl and then mudstone to depths of between 6.1m bgl and 10.0m bgl. 
A coal seam, identified as the Swallow Wood Coal, was logged beneath the 
mudstone, 0.8m to 0.9m thick. Beneath the coal was mudstone to the base of the 
boreholes, proven to a maximum depth of 12m bgl. The eight boreholes were dry.  
 
South of Tankersley Lane: (outside area of opencast) the Harley or Dunsil Coal 
seam was identified in numerous boreholes, separated into two seams by a thin 
mudstone band. This seam was encountered at various depths, as would be 
anticipated, given the faulting across the site, with the upper Harley Coal seam 
being encountered at its shallowest at 1.8m (SK39NE116 & 119) in the south and at 
its deepest at 17.7m bgl (SK39NE112) in the east. There are several unidentified 
coal seams logged on the BGS records, above the Harley Coal seam, together with 
the Swallow Wood Coal seam being identified in nine boreholes in the west of the 
site, with the top at depths of between 9.0m and 16.4m bgl. One borehole 
(SK39NE110 in the east), which recorded the upper Harley Coal seam at 2.0m bgl, 
is at significant variance with the depth to the Harley Coal seam in adjacent 
boreholes and may be another coal seam. Water was recorded as struck in six out 
of the thirty-five boreholes, at depths of between 4.0m and 15.6m bgl. 
 
In SK39NE109, in the east of the site, no returns (solid ground) was noted between 
15.0m and 18.5m bgl. In SK39NE131, in the west of the site just south of 
Tankersley Lane, disturbed ground (opencast backfill) was logged between 2.0m 
and 6.0m bgl. In nearby SK39NE133, soft drilling and very poor returns (opencast 
backfill) was logged between 2.0m and 9.0m bgl, with no returns (solid ground) to 
10.0m bgl.  
 
Appended to the above BGS logs is an exploratory hole location plan showing all 
the exploratory holes undertaken across the site and adjoining area. 
  

3.3 Mining History/Geological Cavities 

The site is within a Coal Mining Reporting Area, with much of the site within a 
Development High Risk Area. A Consultant’s Coal Mining Report has been 
obtained, a copy of which is presented in Appendix B. 
 
The Coal Mining Report dated 24th October 2019 identifies eleven ironstone mine 
shafts and four coal mine shafts on or in the immediate vicinity of the site. Shafts 
435399-013 and -020 appear to be in the far southeast of the site and are ironstone 
shafts. Two of the coal shafts are marked as having been ‘filled and mounded to an 
unknown specification’. The shafts tie in with the bell pits and shafts marked on the 
historical maps adjacent to the southeast of the site. Outcrops of the Dunsil Coal 
and the Swallow Wood Coal seams are identified in the northwest, centre and south 
of the site. Land north of Tankersley Lane and the central, southern and 
southeastern parts of the site are shown as having been subject to opencast 
mining. The property is in an area where a notice to withdraw support was given in 
1946. There is one coal mining subsidence claim close to the east of the site, along 
Sheffield Road. There are no records of mine gas issues within 500m of the site. 
There are no licences for current coal mining or future underground coal mining 
within 200m of the site.  
 
There are numerous records of past underground mining on and near the site, 
mostly relating to coal seams, but two relating to ironstone seams, between 23m 
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and 346m bgl. These were last worked between 1857 and 1972. It should be noted 
that there is also the potential for unrecorded past workings to be present on site.  
 
Several abandonment plans for the site have been obtained and these indicate 
shallow (opencast workings) up to c.12m deep in the east and shallowing to the 
west towards the mapped positions of the seam outcrops. The opencast mining 
occurred in the late 1940s with restoration completed very soon after by the early 
1950s. The abandonment plans indicate that the opencast pits were infilled with 
overburden comprising clay, mudstone, sandstone and shale. Selected 
abandonment plans were also obtained of underground mining of the Swallow 
Wood Seam to the immediate south of the site and the Lidgett Seam beneath the 
majority of the site. The opencast in the south-eastern part of the site coincides with 
some of the former bell pits and is likely to have excavated these as part of the 
opencast workings. 
 
Further details of the abandonment plans are included in the separate Coal Mining 
Risk Assessment report. 
 
The GroundSure Report identifies one hundred and forty-four historic ground 
workings within 1km of the site, predominantly for ironstone and coal but also for 
sandstone and clay/shale. The closest was Swallow Wood Mine, adjacent to the 
southeast of the site. 
 
The Groundsure Report also notes the site is not located in an area of recorded 
natural cavity formation, nor is it within area of known brine or gypsum extraction. 
 

3.4 Natural Ground Stability Hazards 

The GroundSure Report has classified the risk of various natural ground stability 
hazards, depending on the anticipated ground conditions on site. These tend to 
have a range of risk, given that part of the site is underlain by backfilled opencast 
pits and some by natural ground. 
 
The risk of ground dissolution of soluble rocks is negligible, of shrink-swell of clays 
and running sand is negligible to very low, of collapsible deposits is very low, of 
landslides is low to very low and of compressible rocks is negligible to moderate. 
 

3.5  Radon 

The GroundSure Report, which sources information on radon affected areas from 
the BGS/Public Health England, identifies that the site is within an area where 
between 1% and 3% of properties are above the Action Level. Therefore, no 
precautions against ingress of radon into buildings are considered necessary for the 
proposed development. 

 
3.6 Hydrology 

The nearest surface watercourse is a stream, which issues in the southeast of the 
site and flows to the southeast.  
 
There are no recorded surface water abstractions within 2km of the site. 
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According to the GroundSure Report, there are three licensed discharge consents 
within 500m of the site, the nearest being 140m to the northeast for sewage 
discharges into the River Wiske.  
 
The site is not within Fluvial Flood Zones 2 or 3. However, this report is not 
intended to be a full hydrological study and if a flood risk assessment is needed, 
additional analysis by others is recommended to confirm this aspect of the 
development. 
 

3.7 Hydrogeology 

The Pennine Middle Coal Measures Formation is classified by the Environment 
Agency as a Secondary A Aquifer. 
 
There are no groundwater abstractions within 500m of the site, the nearest being 
580m southwest of the site for spray irrigation at Tankersley Park Golf Club.  
 
The site is not located within a groundwater Source Protection Zone. 
 

3.8 Environmental Searches 

Information pertaining to environmental issues was obtained from the GroundSure 
Report. This database contains sets of data corresponding to the databases held by 
a number of sources including the Environment Agency, British Geological Survey, 
British Gypsum, The Coal Authority, Public Health England, Johnson Poole & 
Bloomer and Peter Brett Associates. It should be noted that the site boundary as 
shown on the Groundsure maps and reports is slightly different to that shown on the 
relevant drawings included in Appendix A. It is understood, that the latter shows that 
correct boundary that will be the subject of the planning application.  
 
The Government website and GroundSure Report indicate that there are no 
historical landfill sites within 250m of the site, although it is known that the former 
opencast pits on site and other pits in the vicinity off site have been infilled. Gas 
monitoring data from a backfilled historic opencast pit adjacent to the north of the 
site is detailed in Section 3.13. 
 
There are four recorded pollution incidents within 250m of the site, all minor 
incidents (Category 3) to land and/or water. One was on site, in the southeast, for 
unidentified oil in 2003. The others, off site, were for inert construction/demolition 
materials, household waste and asbestos in 2003.   
 
The GroundSure Report states that there are two current fuel filling stations within 
250m of the site, one being the Shell garage at the location of the garage/transport 
depot 50m east of the site and the other a Jet garage 135m northeast of the site. 
Both hold Part B environmental permits for unloading of petrol into storage at 
service stations. A historical Part B environmental permit for petrol vapour recovery 
at a Save Serv Station on Sheffield Road is mapped in the northwest of the site, 
north of Tankersley Lane. However, since this is not shown on the historical maps 
and the postcode is the same as for the Shell garage on Sheffield Road, it is likely 
to have formerly been in the location of the Shell garage and incorrectly referenced. 
The GroundSure Report notes the presence of a historic tank at the transport depot 
50m east of the site.
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3.12 Unexploded Ordnance  

The Zetica on-line bomb risk map identifies the site to be within a low risk area of 
unexploded bombs from WWII, although ruins are marked near the site on the 
1955-1956 historical map.  
 

3.13 Information from the Planning Portal  

A ‘Phase 1 Ground Conditions Report’ (ref. 70019822-001, Draft for Comment) 
dated March 2016 by WSP Parsons Brinckerhoff was obtained from the Barnsley 
Council Planning Portal. This report covers land adjacent to the north of the site, 
beyond Sheffield Road. It included a review of four previous reports by others, 
some of which were intrusive ground investigation reports and one of which we 
have obtained from the Planning Portal (a Ground Investigation Report by 
Subsurface North East Ltd, dated October 2014, ref. NE3312A). 
 
A summary of pertinent information within the Phase 1 report is presented below: 
 

•  The Coal Authority Report indicates deep below ground coal mining has 
taken place beneath the site, with the shallowest workings being the 
approximately 1m thick Lidgett seam at approximately 60m bgl. 

• More recently, opencast surface coal extraction is understood to have 
occurred, which started in 1989. Backfilling compaction operations 
commenced in September 1990 and were completed in September 1996. 
Final restoration of the site occurred between 1994 and 1999. 

•  During deep coal mining activities, groundwater was pumped from beneath 
the site to maintain dry workings. All coal extraction within a few kilometres 
is reported to have ceased by the early 1990s, since which time mine water 
levels have been gradually rising. By 2002, it was reported that mine water 
levels had risen to approximately 60m AOD (approximately 70m to 80m 
bgl) beneath the site (subject to seasonal variations). Groundwater 
monitoring was undertaken at the site by UK Coal between 1993 and 1996, 
since backfilling was completed. The results indicate that a shallow 
perched water table is present within the area of fill. 

•  A 2001 investigation by Mott MacDonald identified no visual or olfactory 
evidence of contamination during the excavation of the trial pits and no 
elevated concentrations of contaminants above relevant residential 
screening values.  

•  During a 2003 investigation by Mott MacDonald, three post-fieldwork 
monitoring visits recorded groundwater to be standing at depths of between 
2.2m and 16.5m bgl. Ground gas monitoring recorded methane below 
detection limits, carbon dioxide up to 12.8%vol and flow rates below 
detection limits. Concentrations of contaminants from sixty soil samples 
were found to be below 2016 commercial/industrial screening values 
(asbestos was not tested for). Concentrations from twenty-eight leachate 
samples were below 2016 EQS, except for elevated concentrations of zinc 
across the site and localised elevated concentrations of lead, nickel and 
copper. Four groundwater samples had concentrations of contaminants 
below the relevant 2016 EQS, except for zinc and nickel, which were 
elevated in all four samples. 
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•  The 2014 investigation by Subsurface North East was carried out to identify 
any evidence of shallow coal workings associated with the Swallow Wood 
Coal seam in the far south of the site. Shallow mine workings were 
identified within exploratory hole M6, adjacent to Sheffield Road. These 
mine workings were recorded between 2.0m and 3.0m bgl as stowed waste 
in the far southwestern corner, where limited opencast activities are 
understood to have taken place. This was interpreted as being outside the 
extents of the opencast i.e. unrecorded shallow mining prior to the 
opencast operations. WSP Parsons Brinckerhoff identified that other areas 
outside the opencast extents may also potentially be underlain by shallow 
workings. Groundwater monitoring during three post-fieldwork visits 
recorded perched water at depths of between 0.8m and 1.9m bgl. Ground 
gas monitoring recorded methane up to 1.1%vol, carbon dioxide up to 
28.3%vol, oxygen down to 0.5%vol and flow rates up to 1l/hr. 
Concentrations of contaminants tested in four soil samples were below 
2016 commercial/industrial screening values. Concentrations from two 
leachate samples were below 2016 EQS, except for a marginally elevated 
concentration of PAH in one sample. 

•  Based on limited calorific results and the reported nature of the colliery 
spoil, the risk of spontaneous combustion of the material was considered 
by WSP Parsons Brinckerhoff as low.  

•  Limited testing as part of the 2003 and 2014 ground investigations has 
indicated a concrete design classification of Design Sulphate Class DS-4 
and Aggressive Chemical Environment for Concrete (ACEC) class AC-5. 

  
The Ground Investigation Report by Subsurface North East Ltd, dated October 
2014 (ref. NE3312A) identified that the Tankersley Common opencast site covered 
the northern part of the subject site. The opencast is recorded to have worked the 
Swallow Wood Coal seam (84cm thick) during the 1940s, with the subsequent 
backfill material not having been compacted. A drawing showing the extent of the 
opencast site was produced by the South Yorkshire Mining Advisory Service (ref. 
M3687/5A) and was part of a Mineral Report by SYMAS dated 2013.  
 

At the time of writing this report, Applied Geology were attempting to obtain the 
ground investigation report for the exploratory holes carried out on the subject site 
in 1989, some of the logs being available on the BGS website. However, the report 
was not available on the Planning Portal, nor was a copy held by the Regeneration 
& Culture Department or Building Control at Barnsley Metropolitan Borough 
Council. The landowner at the time of the 1989 investigation is still the current 
landowner and was also contacted to see if a copy of the report was available but 
Applied Geology was informed that no records were on file. 

  

4.0  CONCEPTUAL MODEL  
 
In developing a Conceptual Model for the site, pollutant linkages are determined by 
identifying likely sources of contamination from previous and current site uses, 
possible targets such as site users, neighbouring site users and Controlled Waters 
and linkages between them. These are discussed below. A diagrammatic 
representation of the potential pollutant linkages for this site is included in Appendix 
A as Drawing No. AG3080-19-05.  
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4.1  Summary of Site History 

The site has comprised fields since at least 1855, with Tankersley Lane crossing 
the northern part of the site and a small stream present in the southeast from that 
time. Significant parts of the site were opencast mined for coal in the late 1940s and 
were backfilled with overburden (assumed uncontrolled) and restored back to 
agricultural use by the early 1950s. An aerial ropeway formerly crossed the north 
and west of the site associated with the opencast mining activities. It is possible that 
very shallow unrecorded coal and ironstone workings may also have occurred on 
site, that were not shown on the historical maps. 
 
The immediate surrounding area has been subject to ironstone and coal extraction, 
with ironstone bell pits and pits adjacent to the southeast of the site and close to the 
southwest of the site and collieries to the north and southeast. In addition, a 
sandstone quarry was south of the site and an unidentified quarry to the northwest. 
A fuel filling station and haulage yard first appeared in the 1950s and are still 
present 50m east of the site. Another fuel filling station is currently present 135m 
northeast of the site. A former gas works, an engineering works, railway lines linking 
the pits and quarries, depots, garages, refuse tips, a builder’s yard, a nursery, 
allotment gardens, electricity substations and former ponds were also present in the 
surrounding area. During the early 1970s, the M1 was constructed in cutting 
adjacent to the west of the site. 
 

4.2 Summary of Anticipated Geology   

The site is anticipated to be underlain predominantly by backfill to the historic 
opencast pits, underlain by the Pennine Middle Coal Measures Formation. The 
opencast pits appear to have extracted the Swallow Wood Coal seam north of 
Tankersley Lane and the Harley/Dunsil Coal seam to the south, with coal seams 
below mined by deep mining. The possibility of unrecorded workings exists. Old 
coal/ironstone shafts are marked on the southeastern edge of the site, with other 
old ironstone and coal shafts and historic ironstone bell pits adjacent to the 
southeast. 
 

4.3 Sources 

The following specific sources of contamination were identified in the desk study: 
 

• Backfill to the opencast pits on and off site; 

• Spoil, if present, associated with potential unrecorded historic coal/ironstone 
workings on site; 

• Ground gases from backfill material on and off site;  

• Mine gases on and off site; 

• Hydrocarbons from current and historic off-site uses, particularly the 
garage/filling station and haulage yard 50m to the east of the site; 

• Sulphates in backfill material or underlying natural strata on site. 
 
Given the distance from the site, the former gas works, engineering works, 
substation, slurry ponds, licensed discharge consent and refuse tips marked on the 
historic maps are considered too far away to represent plausible sources of 
contaminants that could impact the site. 
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The proposed end-use is 100% commercial and will comprise hard cover over 
much of the site area and thus break the majority of the source-pathway-receptor 
pollutant linkages to end users. However, there will be some areas of soft 
landscaping around road verges, landscaping bunds and newly created slopes at 
site boundaries. Therefore, end users and adjacent occupiers may still be at risk via 
inhalation of dust, dermal contact, ingestion of soil in these areas. 
 
There is likely to be some soil gas (methane, carbon dioxide and possibly hydrogen 
sulphide) associated with the opencast backfill materials and, the non-engineered 
backfill materials are likely to have pore spaces to allow movement of such soil gas 
such that it could represent a risk to end users. Nearby residents are generally 
located to the east (down-dip) of the opencast backfilled areas and are at a lower 
risk from on-site sources of soil gas. 
 
Mine gas (including methane, carbon dioxide, carbon monoxide, hydrogen sulphide) 
could also be present from unrecorded shallow working or deeper workings and, 
potentially, could migrate to the surface via old shafts or via the opencast backfill or 
vis old wells (if deep enough). 
 
The nearby garage (filling station) and haulage yard have been present for a 
significant number of years and leaks/spills of fuel, oil etc are likely to have 
occurred. However, the garage is located approx. 50m to the east, which is down-
dip, and the site is underlain predominantly near surface by clays, which will be of 
low permeability and limit lateral migration.  
 
The small stream appears from ‘issues’ (i.e. a springline) in the southeast of the site 
and flows over the surface of the site into a drainage ditch before flowing off-site to 
the south. This appears to be at the edge of the former opencast area and the 
higher ground to the east (within the site boundary) over which any runoff would 
flow into the stream appears not to have been subject to opencast mining. 
 
Although a Secondary A Aquifer, the Coal Measures strata at the site have been 
subject to shallow and deeper coal mining and it is not anticipated that this will be 
viewed as a key receptor. The site is not within a Source Protection Zone and the 
proposed development will significantly reduce infiltration rates and therefore 
reduce the leachate generation potential. 
 
The other potential sources of contamination from off-site sources, including PCBs 
from substations and the other petrol station are considered to represent a 
negligible to low risk to the identified receptors due to either the distance from the 
site or the presence of low permeability cohesive soils or a combination of both. 
 

6.0  PRELIMINARY GEOTECHNICAL ASSESSMENT 
 
The presence of the opencast backfill materials at varying depths up to an 
anticipated 12m below ground level will have significant implications for the 
proposed development. 
 
It is anticipated that the backfill materials would not have been engineered in place 
and therefore significant settlements could be induced once these materials are 
loaded with construction of buildings and/or simply raising site levels. The variable 
depth of the backfill and the presence of former opencast high walls could also have 
significant implications for differential settlements, particularly with a long slender 
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building being proposed in the main part of the site. With changes in site 
topography and drainage, the risk of inundation settlement will need to be 
assessed. 
 
Significant earthworks will be required to achieve the proposed development 
platforms and this will involve the excavation and re-use of the backfill materials. It 
is anticipated that the backfill materials will be variable from clays to boulder size 
lumps of sandstone. Additionally, in areas outside the former opencast limits, 
natural Coal Measures strata, comprising clay, mudstone, siltstone, sandstone and 
possibly coal and ironstone may need to be excavated, processed and re-used. The 
coal content and calorific value of the materials to be re-used as engineered fill will 
need to be investigated along with the engineering properties and material 
classification. 
 
There is a risk of unrecorded underground workings in the Swallow Wood seam that 
could potentially impact the development. This coal seam has been worked beneath 
or very close to the southern end of the site and should be of a workable thickness 
below the majority of the site, where it wasn’t mined by opencast methods. The 
proposed site investigation should establish the presence of this coal seam at depth 
to inform the subsequent assessment of risk of unrecorded workings. The next 
worked seam is the Lidget, which is probably at a depth that should not influence 
the development. Further assessment of mining issues is included in the separate 
Coal Mining Risk Assessment report. 
 
Both proposed cut and fill slopes within and on the opencast backfill will need 
careful design, taking into account slope stability and, for the fill slopes, settlement 
of any underlying opencast backfill materials.  
 
Elevated concentrations of sulphates should be anticipated in the opencast backfill 
materials but may also be present in the natural Coal Measures strata and 
sulphate-resisting concrete is envisaged to be required. 
 

7.0  RECOMMENDATIONS  
 
A comprehensive ground investigation is recommended to confirm the anticipated 
ground conditions, to validate the conceptual model, to inform foundation and floor 
slab design, to investigate possible unrecorded workings and to assess the viability 
of the proposed earthworks.  
 
A series of trial pits are envisaged to investigate the nature of the opencast backfill 
materials and obtain representative samples for both earthworks classification 
testing and chemical testing. Where the depth of the backfill is greater than that 
achievable by trial pitting, boreholes will be required. If, as expected, the backfill 
materials comprise inert natural materials derived from the overburden, large 
numbers of chemical tests are not considered necessary. However, as there could 
be elevated concentrations of naturally occurring sulphates and possibly arsenic in 
the opencast backfill and in situ Coal Measures strata, sufficient testing should be 
undertaken to appropriately classify the materials. 
 
Trial trenches are envisaged to locate the former opencast high walls across the 
site. 
Rotary boreholes are envisaged for geotechnical design purposes, principally 
focussing on the proposed locations of buildings but also to investigate the nature of 
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the strata in areas where significant fill is to be placed. Geotechnical laboratory 
testing is envisaged to comprise soil and rock classification testing, BRE SD1 
sulphate testing, consolidation testing and, possibly, some effective stress testing to 
assist with slope stability assessments. 
 
Further rotary boreholes should be undertaken to investigate the natural strata in 
areas not shown to have been subject to opencast mining to check for the 
possibility of unrecorded underground workings in the Dunsil and Swallow Wood 
coal seams or ironstone workings where within influencing distance of the surface 
and/or proposed development. 
 
Some specific exploratory holes should be targeted to the parts of the site closest to 
the identified off-site sources of potential contamination, particularly the fuel filling 
station and haulage yard. 
 
Ground/mine gas and groundwater monitoring wells should be installed throughout 
the site and monitoring should be undertaken to help establish groundwater levels 
and flow directions and the ground gas regime. Where appropriate, groundwater 
samples should be obtained and tested for sulphate levels and a range of 
commonly occurring contaminants. 
 
This desk study/Phase I Geo-environmental Risk Assessment should be submitted 
(along with the Phase I Coal Mining Risk Assessment) with the Planning Application 
to demonstrate that the site has been adequately investigated at the pre-planning 
stage and that sufficient information has been obtained to design an appropriate 
Phase II intrusive investigation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Applied Geology Limited 
Unit 23 
Abbey Park 
Stareton 
Kenilworth 
Warwickshire 
CV8 2LY 
 
Tel: 02476 511822 



APPLIED GEOLOGY  
SHORT OR LETTER REPORT NOTES (Feb 2014) 

GENERAL NOTES 
 

A) The assessment made in this report is based on the site terrain and ground conditions revealed by the various field 
investigations undertaken and also any other relevant data for the site including previous site investigation reports (if 
available) and desk study data. There may be special conditions appertaining to the site, however, which have not been 
revealed by the investigation and which have not, therefore, been taken into account in the report. The assessment may be 
subject to amendment in the light of additional information becoming available. It must be recognised that many of the 
Environmental Searches obtained during the course of the desk study are often lengthy. Applied Geology have, where 
appropriate and in the interests of simplicity, only reproduced the summary of the searches within the report. A full copy of 
all the search data is held at the Applied Geology office and is available for inspection if required. 

 
B) The services provided are defined within our proposal and are carried out in line with the terms of appointment between 

Applied Geology and the Client.  
 
C) Where any data supplied by the Client or other external source, including that from previous site investigations, has been 

used it has been assumed that the information is correct. No responsibility can be accepted by Applied Geology for 
inaccuracies within this data. 

 
D) Whilst the report may express an opinion on possible configurations of strata between or beyond the exploratory 

locations, or on the possible presence of features based on either visual, verbal or published evidence this is for guidance 
only and no liability can be accepted for the accuracy. 

 
E) Comments on groundwater (and landfill gas) conditions are based on observations made during the course of the present 

and past investigations or with reference to published data unless otherwise stated. It should be noted, however, that 
groundwater (and landfill gas) levels vary due to seasonal (or atmospheric conditions) or other effects. 

 
F) The copyright of this report and other plans (and documents prepared by Applied Geology) is owned by Applied Geology 

and no such report, plan or document may be reproduced, published or adapted without the written consent of Applied 
Geology. Complete copies of the report may, however, be made and distributed by the Client as an expedient in dealing 
with matters related to its submission. 

 
G) This report is prepared and written in the context of the proposals stated in the introduction to the report and should not be 

used in a differing context. Furthermore, new information, improved practices and legislation may necessitate an alteration 
to the report in whole or in part after its submission. Therefore with any change in circumstances or after the expiry of one 
year from the date of the report, the report should be referred to Applied Geology for re-assessment and if necessary, re-
appraisal. 

 
H) The survey was conducted and this report was prepared for the sole internal use and reliance of the Client. This report 

shall not be relied upon or transferred to any other parties without the express written authorisation of Applied Geology. If 
an unauthorised third party comes into possession of this report they rely on it at their peril and Applied Geology owes 
them no duty of care and skill. 

 
I) Ground conditions should be monitored during the construction of the works and the recommendations of the report re-

evaluated in the light of this data by the supervising geotechnical or geo-environmental engineers. 
 

J) Unless specifically stated, the investigation has not taken into account the possible effects of mineral extraction. 
 

K) The works performed are not a comprehensive site characterisation and should not be construed as being such. 
 

L) The findings of the geo-environmental risk assessment  are based on information obtained from a variety of sources which 
Applied Geology believe to be correct.  Applied Geology cannot and does not guarantee the authenticity or reliability of the 
information it has relied upon.  

 
M) The report represents the findings and opinions of experienced geo-environmental consultants.  Applied Geology does not 

provide legal advice and the advice of lawyers may be required. 
 
N) Conditions at the site are subject to change from the time of the site inspection. 

 
O) It is possible that researches carried out by Applied Geology, whilst fully appropriate for a phase 1 desk study, failed to 

indicate the existence of important information sources. Assuming such indicators actually exist, their information could 
not have been considered in the formulation of Applied Geology  findings and opinions.  

 
P) The economic viability of the proposals referred to in the report, or of the solutions put forward to any problems 

encountered, depends on very many factors in addition to geotechnical considerations and hence its evaluation is outside 
the scope of this report. 

 
Q) Applied Geology operates as a Consultancy and does not operate it's own laboratory for soil testing, this work being sub 

contracted to known and respected, generally UKAS accredited, laboratories.  Applied Geology can therefore not be held 
responsible for the testing carried out.  
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