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EXECUTIVE SUMMARY 
 

General A Phase I Geo-Environmental Assessment was required to satisfy the 
planning requirements for a proposed synchronous condenser facility (a 
grid stabilising system) at a site known as ‘Land at Pound Farm, Tonteg, 
Pontypridd’. 
 

Site Location & 
Current Status 

The site is located east of Tonteg approximately 6 km south east of 
Pontypridd, at the approximate National Grid Reference 310000E, 
186670N. It lies on land adjacent to the north east of Pound Farm Lane 
and covers an area of approximately 2.43 ha. 
 
The site comprises two distinct areas, a smaller fenced area on a 
significant partially wooded slope adjacent to the southern boundary 
containing an existing wooden 2 storey temporary structure and a 
separate temporary single storey together with the major section of a 
large open grassed field. The field slopes significantly from south to 
north falling approximately 20 m and is slightly stepped/undulates 
potentially associated with weathering/soil creep. 
 

Geology, 
Hydrogeology, 
Hydrology 

The solid geology beneath the site comprises 2 No. members of the 
Pennant Sandstone Formation of the Upper Coal Measures of the 
Carboniferous period (a Secondary A Aquifer). A named coal seam (the 
Cefn Glas) has been identified as potentially outcropping on the 
southern section of the site. The solid geology is conjectured to be 
overlain by Glacial Till – Diamicton across the majority (a Secondary 
Undifferentiated Aquifer), with a small section of the easternmost 
corner of the site is conjectured to be overlain by Glaciofluvial Deposits 
(a Secondary A Aquifer).  
 
The site does not lie within a currently defined Groundwater Source 
Protection Zone (GWSPZ) and there are no groundwater or surface 
water abstractions identified within 250 m. 
 
The nearest surface water feature is a drainage ditch located 53 m west 
of the site. 
 

Coal Authority 
Report 
 

The Coal Authority (CA) Report indicates that the site is not within a 
surface area that could be affected by any past unrecorded underground 
coal mining. However, the property is in an area where the CA believes 
there is coal at or close to the surface which may have been worked at 
some time in the past.  
 
There are no known coal mine entries within, or within 20 m of, the 
boundary of the site. 
 

Flooding The site lies within a Very Low Risk flooding area (risk less than 0.1% 
chance each year); however, land adjacent to the north eastern 
boundary of the site is classified as being a Medium to High Risk 
flooding area from surface water and small watercourses (risk greater 
than 3.3% chance each year). 
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Historical Land 
Uses 

The history of the site has been traced back to 1875 when it comprised 
agricultural land with a small area of scrub land in the south. No 
significant changes were indicated. 
 

Landfills, Radon & 
UXO 

There is a historical landfill located 126 m west relating to Power Station 
Hill Landfill. The first input date was 1970 and the type of waste 
accepted and the last input date is not recorded. Furthermore, the 
historical maps identify a former pit shown as ‘Trial Level’ located 70 m 
south of the site. 
 
The site is in a lower probability radon area, as less than 1% of 
properties are above the action level. 
 
The site falls within an area of low bomb risk and therefore no further 
action is required. 
 

Pollution Incidents 1 No. record of a Pollution Incident to Controlled Waters has been 
identified 181 m north relating to a Category 3 (Minor) Incident 
concerning spillage of chemicals and other organics. 
 

Geo-Hazards 
 

No significant potential geo-hazards such as underground workings, 
natural cavities, dissolution, landslips, compressible deposits, running 
sands or swelling/shrinking clays are identified. Mining instability is, 
however, identified as being ‘inconclusive’. 
 

Environmental 
Considerations 

Potential Contamination Sources 
 
Potential contamination sources are anticipated to be limited and 
largely associated with localised petroleum hydrocarbons and 
polyaromatic hydrocarbons (from agricultural vehicles etc. used on the 
site), and herbicides and pesticides (potentially sprayed on the site). 
 
Risk to Future Site Users 
 
Based on the available information, it is considered that the risks to end 
users of the site and construction workers from potential exposure to 
any ground contamination are unlikely to be significant, although this 
will require confirmation by intrusive investigation. 
 
Risk to Controlled Waters 
 
The site is considered to represent a potentially low risk to Controlled 
Waters receptors at this stage, although this will require confirmation 
by intrusive investigation. 
 
Risks Associated with Ground Gases 
 
Risks associated with ground gases are considered to be moderate, 
although this requires confirmation by intrusive investigation. 

 
No radon protective measures are required for the site. 
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Coal Mining Risk 
Assessment 
Summary 

The coal mining related risks identified are not anticipated to preclude 
development, provided that appropriate mitigation measures are 
implemented, as follows. 
 
In light of the potential for unrecorded shallow coal mining underlying a 
strip of land in the southern section of the site (which is stated as a High 
Risk Development Area by the CA), it is recommended that these are 
investigated and treated if required. 
 
In view of the absence of recorded mine entries within the site, it is not 
considered necessary to carry out works to specifically target such 
features at this stage. However, further intrusive works / mitigation 
measures are deemed necessary to target the section of site in the 
vicinity of the potential coal outcrop with respect to risks associated 
with adits / bell pits. 
 

Geotechnical 
Considerations 

On the assumption that any workings within influencing distance of the 
surface will be stabilised prior to foundation construction, it is 
considered that traditional reinforced concrete slab foundations will be 
suitable for the proposed synchronous condenser units and smaller 
slabs/pads/strip foundations for the ancillary equipment of the 
proposed facility, following confirmation by intrusive investigation. 
 
Slope stability is considered a potential issue on this site, based on the 
existing topography. There is evidence of potential soil creep of the 
existing slope. Any cutting and filling to form a level development 
platform will require detailed assessment as this could destabilise the 
slope. In addition, any proposed retaining walls would need to be 
designed by a suitably experienced engineer. 
 
The developable site is not considered to be at risk from significant 
flooding. 
 
It is considered that soakaways could potentially be suitable for the site, 
however, should the strata predominantly comprise cohesive soils, 
infiltration rates may be insufficient. In addition, the impact of 
soakaways on slope stability would require consideration. 
 
The location and design of working platforms for cranes will require 
confirmation in view of the anticipated ground conditions and sloping 
nature of the site. 
 

Recommendations 
for Intrusive 
Investigation 

In order to confirm the potential geotechnical and environmental 
parameters associated with the site, a detailed intrusive Phase II Geo-
Environmental Ground Investigation is proposed as follows: 

 
 The excavation of 6 No. trial pits to maximum depths of 4.50 m 

with hand shear vane tests in the cohesive stratum. 

 The completion of 2 No. infiltration tests in general accordance 
with BRE 365 to confirm soakaway potential on site if required.  

 The drilling of approximately 2 No. rotary open hole boreholes 
in the southern site section to a maximum depth of 25 m. 
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 The collection of soil and groundwater samples for chemical 
analysis and geotechnical testing (as detailed below). 

 Full time supervision of site works by a consultant of GEG Ltd.  

 Chemical analysis of approximately 4 No. soil samples. 

 Geotechnical testing (including Atterberg, PSD, pH and sulphate 
tests). 

 A generic quantitative human health risk assessment for future 
occupiers of the site. 

 A generic qualitative Controlled Water risk assessment. 

 A quantitative ground gas assessment in accordance with CIRIA 
C665. 

 Foundation, road pavement, excavations and buried concrete 
assessment. 

 Slope stability assessment. 

 Interpretative reporting detailing the desk study, human health 
and Controlled Water risk assessments and including 
recommendations for foundations, buried concrete, road 
pavement design, soakaway drainage, slope instability, shallow 
mineworking and entries, waste disposal / minimisation and 
remedial options (geotechnical and environmental) if required. 

 
This executive summary is intended to provide an outline of the site 
assessment concerning ground contamination and geotechnical parameters. 
It does not provide a definitive analysis of the information obtained. 
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1. INTRODUCTION 

1.1 General 

Geo Environmental Group (GEG) were commissioned by Conrad Energy (Conrad) 
to undertake a Phase I Geo-Environmental Assessment of a site known as ‘Land at 
Pound Farm, Tonteg, Pontypridd,’ which currently comprises an agricultural field.  
 
The purpose of this report is to determine potential contamination risks and 
associated potential environmental liabilities relating to the site and its proposed 
use as a synchronous condenser facility (a grid stabilising system) in order to 
satisfy relevant planning requirements. In addition, anticipated foundation types 
and any significant geotechnical constraints are considered. 

1.2 Available Information 

The following drawing was supplied by Conrad: 
 

 ‘Synchronous Condenser Location Plan – Indicative Layout,’ Conrad 
Energy, Drawing No. UPP-SYNCO-SK-001, dated 17th March 2022. 

 
GEG were also commissioned by Conrad to provide a topographical survey and 
ground utility survey of the site as follows: 
 

 ‘Topographical Survey,’ on behalf of GEG Ltd, Drawing No. 12274, 
dated 26th April 2022. 

 ‘Utilities and Drainage Investigation,’ on behalf of GEG Ltd, Drawing 
No. 0422-GEG-001, dated 29th April 2022. 

 
GEG also purchased an environmental data search report, historical Ordnance 
Survey maps, and a Coal Authority report of the site and surroundings. 

1.3 Proposed Site Development  

The proposed use of the site is for 2 No. synchronous condenser units and 
associated infrastructure. 

1.4 Scope 

The works performed by GEG included: 
 

 A Phase I desk study including a site walkover, review of the 
environmental data search report and historical maps, and preparation 
of a preliminary risk assessment and outline conceptual model. 

 A review of the geology, hydrogeology and hydrology of the site. 

 Qualitative environmental risk assessments in accordance with the 
Environment Agency Land Contamination Risk Management (LCRM) 
guidance including the development of an outline conceptual model. 

 A preliminary geotechnical assessment.  
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 Recommendations for intrusive investigation and/or remedial work (if 
required). 

 
Limitations to the scope of the report are outlined in Section 8. 

2. SITE SETTING 

2.1 Site Location 

The site is located approximately 300 m east of the village of Tonteg approximately 
6 km south east of Pontypridd, at the approximate National Grid Reference 
310000E, 186670N. It lies on land adjacent to the north east of Pound Farm Lane 
and covers an area of approximately 2.43 ha. 
 
A section of the 1:25,000 Ordnance Survey (OS) map identifying the site location is 
shown in Figure 1 of Appendix A. The site layout plan is presented in Figure 2A 
(Appendix A) and a photographic record is provided in Appendix B. 

2.2 Site Description 

With reference to Figures 2A and 2B, the following physical characteristics of the 
site were observed during the site walkover which was undertaken on the 5th May 
2022.  
 
Access Access was obtained via a locked metal field gate off 

Pound Farm Lane in the centre of the southern 
boundary. It is likely that further access is available 
from Pound Farm to the west north west, however, this 
extension to the field was outside the current proposed 
development area and was not assessed further. 
 

Summary of 
current site status 
and boundaries 

The site comprises two distinct areas, a smaller fenced 
area on a significant partially wooded slope adjacent to 
the southern boundary (Pound Farm Lane) containing 
an existing wooden 2 storey temporary structure and a 
separate temporary single storey together with the 
major section of a large open grassed field.  

 
The structures in the small fenced area appeared to be 
used for animal housing. The 2 storey structure appears 
to have been used to house poultry originally (based on 
obtrusions to the front which are likely to be nesting 
boxes). However, there was no evidence of poultry or 
other animals within at the time of the survey. The 
separate single storey structure contained straw and an 
adjacent water bowser, assumed likely to have been 
recently used for ewes with lambs or similar. (It should 
be noted that this area does not form part of the 
proposed development area but is within the redline 
site curtilage).  
 
The majority of the site comprises a large grassed field 
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currently used for grazing sheep. The field slopes 
significantly from south to north falling approximately 
20 m and is slightly stepped/undulates potentially 
associated with weathering/soil creep. A high voltage 
overhead electricity supply with an associated pylon 
runs approximately NE-SW within the site in close 
vicinity and parallel to the western boundary. In 
addition, a solitary mature deciduous tree lies in the 
north western section of the site close to the western 
boundary. 
 

Ground levels / 
slopes on or close 
to the site 

Topographically the site falls significantly to the NE 
from a level of approximately 70.1 m AOD by the site 
access gate to approximately 51.92 m AOD on the 
southern boundary. 
 
As previously described, the fall of the site is slightly 
stepped/undulates which is potentially a result of 
weathering/soil creep. 
 

Depressions in the 
ground surface 
 

None observed. 
 
 

Waterlogged or 
marshy ground  

None observed. 
 
 

Surface water  None observed. 
 

Trees or hedges  The boundaries of the site are an unmarked extension 
to the field to the west and fenced with occasional to 
many semi-mature to mature deciduous trees/hedges 
with wooden pallets blocking gaps in the hedge on the 
eastern boundary. 
 

Potential Invasive 
Plant Species 
 
 

No evidence of invasive species such as Japanese 
Knotweed was visible during the site walkover survey, 
although, it should be noted that the site was not 
inspected by an ecologist. 
 

Existing buildings 
on site  

2-storey and single storey wooden structures in a small 
enclosure to the south of the site (outside the proposed 
development area. 

Basements on site  None observed. 
 

External 
hardstanding 

None observed. 
 
 

Made Ground, 
earthworks or 
quarrying 
  

None observed. 

Overhead / 
Underground 

HV powerline running approximately NE-SW within 
the site in close vicinity and parallel to the western 
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Services present boundary. 
 

The following environmental observations regarding the site were made during the 
site walkover: 
 
Tank storage and 
dispensing 
facilities  

A plastic storage tank within the enclosure to the south 
of the site in close proximately to the single storey 
structure. The tank appeared to contain water.  
 
 

Potentially 
hazardous 
materials  

None observed. 
 

Asbestos-
containing 
materials  

None observed. 
 
 

Waste storage  None observed. 
 

Electricity sub-
stations 
  

None observed. 

Visual / Olfactory 
Evidence of 
Contamination 

None observed. 

2.3 Adjacent Land Uses 

A summary of surrounding land-use in the immediate vicinity of the site is 
provided below. 
 

North East 
 

Railway line and an industrial estate beyond.  

South East 
 

A further grassed field 

South West 
 

Pound Farm Lane and then further fields/woodland. 

North West An extension to the grassed field.  

2.4 District Uses and Potential Sources of Contamination 

The following pertinent information regarding land uses of the site and within the 
surrounding vicinity (within 250 m unless otherwise stated) has been derived from 
the environmental database search report presented in Appendix D. 

 
Waste 
Management 
 

There is 1 No. record of a licensed waste management 
facility within 250 m of the site located 125 m east and 
relating to a material recycling treatment facility operated 
by Egan Waste Services Ltd, dated 2013. 
 

Landfills There is 1 No. record of a historical landfill within 250 m of 
the site located 126 m west and relating to Power Station 
Hill Landfill. The first input date was 1970 and the type of 
waste accepted and the last input date is not recorded. 
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Discharge 
Consents 
 

There are 3 No. records of discharge consents within 250 m 
of the site of which 2 No. relate to trade/site discharge 
associated with an electricity substation 137 m and 220 m 
north east, and 1 No. to a soakaway at an industrial estate 
230 m north west. 
 

Pollution 
Prevention 
Controls 

There are 10 No. records of Pollution Control (IPC) 
Authorisations within 250 m of the site, of which 5 No. 
relate to a paper mill 121 to 122 m north east, 2 No. to 
gelatine production 122 to 197 m north east, 2 No. to a 
recycling facility 148 to 149 m east, and 1 No. to cement 
processing 196 m north east 
 

Dangerous 
Substances 

No records of Control of Major Accident Hazard (COMAH) 
or Notification of Installations Handling Hazardous 
Substances (NIHHS) sites have been identified within 500 
m of the site. 
 

Pollution 
Incidents 

There is 1 No. record of a Pollution Incident to Controlled 
Waters within 250 m of the site relating to a Category 3 
(Minor) Incident concerning spillage of chemicals and other 
organics located 181 m north east, dated 1995. 
 

Coal Mining 
Affected Areas 

The local geology indicates that the site is within an area 
that is affected by coal mining. Reference to the Coal 
Authority interactive map viewer confirms that the site is 
within in a Coal Mining Reporting Area and in a surface coal 
resource area. As such a Coal Authority report for the site 
was obtained as summarised in Section 4.1.5Error! 
Reference source not found., and a Coal Mining Risk 
Assessment was undertaken in Section 5. 
 

BGS Recorded 
Mineral Sites 
 

There are 3 No. records of BGS Recorded Mineral Sites 
within 250 m of the site relating to underground coal 
mining. 1 No. record relates to Old Mill Cottage located 41 m 
south west, and 2 No. records to Maes-Mawr Colliery 
located 223 m and 229 m south east. All records are listed as 
‘ceased’. 
 

Conservation No records of Sites of Special Scientific Interest (SSSI) 
National Nature Reserves (NNR), Local Nature Reserves 
(LNR), Areas of Outstanding Natural Beauty (AONB), 
Special Protection Areas (SPA), Special Areas of 
Conservation (SAC), Ramsar Sites or World Heritage Sites 
have been identified within 500 m of the site. 
 
However, there are 4 No. records of Ancient Woodlands 
within 250 m of the site, located 6 m south west, 21 m north 
west, 167 m north east and 168 m north east. 
 

Trade 
Directory 
Entries 

Records of 11 No. potentially contaminative industrial sites 
have been identified within 250 m of the site including 
potentially significant processes such as: pet cemeteries and 
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crematoria 123 m north east; recycling services 138 m north 
east; and engineers 228 north east. However, these are all 
downgradient of the site.  
 

Radon 
 

The site is in a lower probability radon area, as less than 1% 
of properties are above the action level. 
 

UXO According to regional unexploded bomb risk maps provided 
by Zetica, the site falls within an area of low bomb risk and 
therefore no further action is required. 

3. SITE HISTORY AND DEVELOPMENT 

3.1 Site History 

The dates, approximate location and description of pertinent features of the site 
history as identified from the historical maps (Appendix E) are summarised as 
follows. (Capitalised words denoting structures or features are taken directly from 
historical maps.) 
 

1875   
 
 
 
1875 – 1921 
 
1921 – 1936  

The history of the site has been traced back to 1875 when it 
comprised portions of 3 No. agricultural fields and a small area 
of scrub land in the south. 
 
No significant changes were indicated.   
 
By 1920, 2 No. sets of overhead electricity transmission lines 
traversed the site in a N–S orientation, 1 No. set indicated on 
metal pylons in the west and 1 no. set in the centre of the site 
indicated on wooden pylons.  

 
1936 – 1947  
 
1947 – 1953  
 
 
1953 – 1970 
 
1970 – 1973 
 
 
1973 – 2022   

 
No significant changes were indicated. 
 
By 1953, a third set of overhead electricity transmission lines 
crossed the site in the south west corner on metal pylons.  
 
No significant changes were indicated. 
 
By 1973, the electricity transmission lines in the centre and 
south west of the site were no longer present.  
 
No significant changes were indicated. 

3.2 Historical Uses of Adjacent Land 

The dates, approximate location and description of pertinent features of the site’s 
surroundings as identified from the historical maps (Appendix E) are summarised 
as follows. (Capitalised words in denoting structures or features are taken directly 
from historical maps.) 
 

1875 The history of the site surroundings has been traced back to 
1875 when it largely comprised of agricultural fields and areas 
of scrub and woodland. Railway running lines of the Taff Vale 
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Railway ran adjacent to the northern boundary of the site in an 
SE – NW orientation mainly in cutting adjacent to the site. A 
pit shown as Trial Level was located 70 m south. Pound Farm 
was located 100 m to the west north west and comprised 
several buildings. A road in a cutting was located 130m west in 
a N – S orientation. A Trial Shaft / Old Air Shaft was located 
130m east considered to be associated with local coal mining.  
 

1875 – 1921 No significant changes were indicated. 
 

1921 – 1947 By 1947, numerous factory and works were under construction 
beyond the railway running lines between 50 and 250 m north 
of the site. A series of pits and a Reservoir were located 
between 150 and 200 m south east and south of the site.  
 

1947 – 1953  By 1953, further industrial development had occurred beyond 
100m north to east of the site.  
 

1953 – 1970 
 
 
1970 – 1973  
 
 
 
 
 
1973 – 2022  

By 1970, the Trial Level located 20m south west was shown as a 
Refuse Tip. 
 
By 1973, mapping showed that the industrial area to the north 
and east included numerous Tanks located between 50 and 100 
m north east, a Fibre & Board Works 120 m north east, a 
Gelatine Works and Electricity Sub Station 150 m north, a Dry 
Cleaning Works 160m east. 
 
No significant changes were indicated. 

4. GEOLOGY, HYDROLOGY, HYDROGEOLOGY 

4.1 Published Geology 

The 1:50,000 scale British Geological Survey (BGS) digital mapping of the area 
(solid and drift) has been reviewed in order to the anticipated geology beneath the 
site, as detailed in the following sections. Additionally, a review of the 1:10,560 
BGS mapping sheets ST18NW and ST08NE has been undertaken to supplement 
the interpretation of the subsurface geology (Figures 2C and 2D).  

4.1.1 Made Ground 

No significant deposits of Made Ground are indicated to overly the site on the basis 
of the 1:10,560 mapping. 

4.1.2 Superficial Deposits 

The solid geology is conjectured to be overlain by superficial deposits across the 
majority of the site with the exception of a small section adjacent to the south 
western site boundary. The majority of the site is conjectured to be overlain by 
Glacial Till – Diamicton, described as an unsorted, unstratified deposit; colour is 
variable, generally reflecting the nature of source rock material. According to the 
BGS mapping, the Glacial Till is recorded at a thickness of 6.10 m approximately 
125 m north west of the site. A small section of the easternmost corner of the site is 
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conjectured to be overlain by Glaciofluvial Deposits, described as unstratified 
deposits with variable colour and composition. 

4.1.3 Solid Geology 

BGS mapping indicates that the solid geology present beneath the site comprises 2 
No. members of the Pennant Sandstone Formation of the Upper Coal Measures of 
the Carboniferous period, as detailed as follows. 
 

 The (younger) Hughes Member is conjectured underlying the 
southernmost corner of the site, described as green-grey, lithic arenites 
(‘Pennant sandstones’), with thin mudstone/siltstone and seat earth 
interbeds, and mainly thin coals. 

 The (older) Brithdir Member is conjectured underlying the majority of 
the site, described as a green to grey, lithic arenite (sandstone) with 
conglomerate lenses at the base of the unit along with thin mudstone, 
siltstone and seat earth interbeds as well frequent thin coal seams.  

 
According to the BGS mapping, the sandstone was recorded at a depth of 3.05 m 
approximately 75 m south west of the site. 
 
Further detail related to coal seams is given in Section 4.1.3.1. 

4.1.3.1 Coal Seams 

A named coal seam (the Cefn Glas) has been identified as potentially outcropping 
on the site at the boundary between the Hughes and Brithdir Members, as detailed 
in Table 1.  
 
 Table 1. Coal Seam Potentially Outcropping on the Site 

Coal Seam 
Recorded 
Thickness 

(m) 

Conjectured Location On site 

Cefn Glas 

(CG) 
0.76 

Broadly E-W trending outcrop across the 
southernmost section of the site. The geological 
structure detailed in Section 4.1.4 indicates that the 
seam dips in a south-south eastwards direction 
beneath below the southern section of the site. 

4.1.4 Geological Structure 

No faults are conjectured to intersect the site at the surface. 
 
The BGS mapping records a south-south eastward dip of the strata of 21o 
approximately 75 m south west of the site. 
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4.1.5 Coal Authority Report 

4.1.5.1 Underground Mining 

The Coal Authority (CA) Report (Appendix G) indicates that the site is not within a 
surface area that could be affected by any past unrecorded underground coal 
mining. 
 
However, the property is in an area where the CA believes there is coal at or close 
to the surface which may have been worked at some time in the past. The site is not 
shown in an area of ‘Probable Shallow Coal Mine Workings’ on the on-line Coal 
Authority Interactive Map Viewer. 

4.1.5.2 Mine Entries 

There are no known coal mine entries within, or within 20 m of, the boundary of 
the site. 

4.1.5.3 Opencast Mining 

The Coal Authority Report indicates that the site is not within the boundary of an 
opencast site from which coal has been removed by opencast methods. 

4.1.5.4 Mine Gas 

The Coal Authority Report has no record of a mine gas emission requiring action. 

4.1.6 BGS Records 

No BGS exploratory hole records are located on the site. The nearest 2 No. records 
are summarised as follows. 
 
Record Ref. ST18NW158/A-D was located approximately 120 m north east and 
relates to 6 No. cable percussive boreholes to 15.00 m undertaken by Strata 
Surveys Ltd in 1975. The strata encountered is summarised below based on 
borehole No. 2: 
 

 Fill to 1.30 m. 

 Firm very sandy silty CLAY with occasional gravel to 1.80 m. 

 Medium compact GRAVEL with trace of sand and occasional cobbles to 
5.00 m. 

 Medium compact SAND and GRAVEL with cobbles and boulders to 
10.50 m. 

 Medium compact SAND with occasional gravel, boulders and cobbles to 
15.00 m. 

 
Groundwater was encountered at 4.50 m. 
 
Record Ref. ST08NE186 was located approximately 205 m south west and related 
to a rotary drilling borehole (Probehole No. 3) to 32.00 m. No date of drilling is 
given. The strata encountered were broadly described as: 
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 Boulder CLAY to 1.80 m. 

 Weathered MUDSTONE with bands of sandstone to 6.00 m. 

 MUDSTONE with silty bands to 20.00 m. 

 SANDSTONE to 32.00 m. 

 
No groundwater or drilling flush returns information was provided. 

4.1.7 Potential Geo-Hazards 

No significant potential geo-hazards such as underground workings, natural 
cavities, dissolution, landslips, compressible deposits, running sands or 
swelling/shrinking clays are identified associated with the site in the database 
search report (Appendix D). Mining instability is, however, identified as being 
‘inconclusive’. This is discussed further in Section 5.3. 

4.2 Hydrogeology 

4.2.1 Groundwater Designation 

The database search report indicates that the solid geology beneath the site is 
designated as a Secondary A Aquifer. The superficial deposits are characterised as 
a Secondary Undifferentiated Aquifer in the Glacial Till - Diamicton and a 
Secondary A Aquifer in the Glaciofluvial Deposits. 
 
Secondary A Aquifers are defined as permeable layers capable of supporting 
water supplies at a local rather than a strategic scale, and in some cases forming 
an important source of base flow to rivers. These are generally aquifers formerly 
classified as minor aquifers. 
 
Secondary (Undifferentiated) Aquifers are assigned where it is not possible to 
attribute either category A or B to a rock type. In general these layers have 
previously been designated as both minor and non-aquifer in different locations 
due to the variable characteristics of the rock type. 

4.2.2 Groundwater Abstractions 

According to the database search report, there are no groundwater abstraction 
licences within 250 m of the site. 

4.2.3 Groundwater Source Protection Zone 

The site does not lie within a currently defined Groundwater Source Protection 
Zone (GWSPZ). 

4.3 Hydrology 

4.3.1 Nearest Watercourse 

The nearest surface water feature is a drainage ditch located 53 m west of the site. 
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4.3.2 Surface Watercourse Abstractions 

According to the database search report, there are no surface water abstraction 
licences within 250 m of the site. 

4.3.3 Surface Water Flooding 

According to the Natural Resources Wales online ‘Flood Risk Assessment Wales 
Map’, the site lies within a Very Low Risk flooding area (risk less than 0.1% chance 
each year); however, land adjacent to the north eastern boundary of the site is 
classified as being a Medium to High Risk flooding area from surface water and 
small watercourses (risk greater than 3.3% chance each year).  

4.3.4 Potential for Groundwater Flooding 

According to the BGS, the site exhibits a limited potential for groundwater flooding 
to occur. 

5. COAL MINING RISK ASSESSMENT (CMRA) 

This risk assessment has been written in general accordance with the Coal Mining 
Risk Assessment Model Report Template (Version 4, 2017), and intends to 
demonstrate to the Local Planning Authority (LPA) that the site is, or can be, made 
safe and stable with regards potential coal mining. 
 
The aforementioned Coal Authority Report (Ref. 51003135907001) was used in the 
production of this risk assessment. 

5.1 Identification of Site Specific Risks 

Table 2 below summarises the potential risks associated with the coal mining 
legacy of the site, identified from the initial desk-based review. 
 
Table 2. Potential Coal Mining Legacy Issues 

Coal Mining Issue Yes No Risk Assessment 

Recorded underground coal 
mining. 

 X 
The site is not within a surface area that 
could be affected by any past unrecorded 
underground coal mining. 

Unrecorded underground 
coal mining (at shallow 
depth). 

X  
The site may be underlain by unrecorded 
shallow workings that exist at or close to the 
surface (less than 30 metres deep). 

Mine entries (shafts and 
adits)  X 

There are no known coal mine entries within, 
or within 20 m of, the boundary of the site. 

Records of past mine gas 
emissions  X 

The CA has no record of a mine gas emission 
requiring action. 

Coal mining geology (faults 
etc.)  X 

No faults are conjectured to intersect the site 
at the surface. 
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Coal Mining Issue Yes No Risk Assessment 

Recorded coal mining 
surface hazard 

 X There are no records of damage notices or 
claims for the site. 

Potential surface mining 
(e.g. unrecorded opencast 
workings, in particular bell 
pits may be present) 

X  

There is 1 No. named coal seam (Cefn Glas) 
conjectured at surface within the southern 
section of the site which dips to the south-
south east (and therefore only potentially 
underlies the southern margins of the site). 
Therefore, unrecorded workings entries may 
be present in this area (depending upon the 
depth of the overlying Glacial Till). 

 
For those coal mining issues identified as potential risks, a more detailed 
discussion and assessment of the risks, both individually and cumulatively, to the 
proposed development, is detailed in the following sections. 

5.2 Potential Coal Seams 

Drawing information obtained from the BGS mapping of the site (Section 4.1) and 
the CA report (Section 4.1.5), the general succession of coal seams and associated 
workings potentially underling the site is presented in Table 3.  
 
  Table 3. General Succession of Coal Seams Potentially Underling the Site 

Coal Seam 

Typical 
Thickness 

[1] 

 (m) 

Vertical 
Interval [2] 

(m) 

Cefn Glas (CG) 0.76 0 

Dirty Rider ‘Thin’ 85 

Dirty 0 - 1.07 116 

Brithdir Rider 
(Bd R) 

‘Thin’ 183 

Brithdir ‘Thin’ 256 

[1] – From BGS mapping. 
[2] – Vertical interval approximate and derived from  
the stratigraphical column on BGS mapping sheet ST08NE 
relative to the Cefn Glas. 
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5.3 Assessment of Mining Risk 

Based on the information obtained in the desk-based study, a risk assessment has 
been formulated which identifies plausible risks at the development site in the 
context of the proposed end use. Mitigation strategies for each coal mining risk 
identified in Table 2 are proposed. These are detailed as follows. 

5.3.1 Possible Underground Mine Workings (at Shallow Depth) 

5.3.1.1 Risk Source 

The findings of the desk-based risk assessment (Section 5.2), indicate the southern 
section of the site may also be underlain by unrecorded shallow workings that exist 
at or close to the surface of the Cefn Glas coal seam. However, the site is not shown 
to lie in an area of ‘Probable Shallow Coal Mine Workings’ but the small section of 
potential is documented as a ‘High Risk Development Area’ on the on-line Coal 
Authority Interactive Map Viewer. 

5.3.1.2 Overall Risk 

Considering the risk sources provided in the preceding section, the overall risk to 
the proposed development is considered to be moderate for the southern section 
of the site only and low elsewhere). Further mitigation is required, as outlined in 
Section 7.8. 

5.3.2 Possible Bell Pits & Potential Surface Mining 

5.3.2.1 Risk Source 

Whilst no mine entries or recorded opencast workings were identified by the CA on 
or within 20 m of the site, in view of the potential for unrecorded shallow workings 
as outlined in Section 5.3.1.1, unrecorded adits, bell pits or other shallow mine 
entries and surface workings may be present in the southern section of the site 
associated with the Cefn Glas coal seam (potentially depending upon the depth of 
the overlying Glacial Till). 

5.3.2.2 Overall Risk 

Considering the risk source provided in the preceding section, the overall risk to 
the proposed development from mine entries is considered to be moderate for 
the southern section of the site only and low elsewhere). At this stage, further 
mitigation may be required, pending the findings of the Phase II intrusive works.  

5.3.2.3 Mitigation Strategy Requirements 

In view of the absence of recorded mine entries within the site (based on CA 
records and historical map data), it is not considered necessary to carry out works 
to specifically target such features at this stage. However, further intrusive works / 
mitigation measures are deemed necessary with respect to risks associated with 
adits / bell pits (as detailed in Section 7.8). 
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5.4 Coal Mining Risk Assessment Conclusions 

The coal mining related risks identified are not anticipated to preclude 
development, provided that appropriate mitigation measures are implemented, as 
follows. 
 
In light of the potential for unrecorded shallow coal mining underlying a strip of 
land in the southern section of the site (which is stated as a High Risk 
Development Area by the CA), it is recommended that these are investigated and 
treated if required. 

 
In view of the absence of recorded mine entries within the site, it is not considered 
necessary to carry out works to specifically target such features at this stage. 
However, further intrusive works / mitigation measures are deemed necessary to 
target the section of site in the vicinity of the potential coal outcrop with respect to 
risks associated with adits / bell pits (as detailed in Section 7.8). 

 
 

6. PRELIMINARY RISK ASSESSMENT AND OUTLINE 
CONCEPTUAL MODEL 

A summary of the legislation and regulatory guidance used in preparation of the 
environmental risk assessment presented in this report is provided in Appendix C. 

6.1 Potential Contaminants of Concern 

6.1.1 Potential On-Site Contamination Sources 

Based on the historical and current usage of the site as agricultural fields 
(including local historical allotments), potential on-site contamination sources are 
likely to be limited to: 
 

 Herbicides/pesticides. 

 Any localised spillages or leakages of fuel or oils from farm machinery, 
vehicles etc. associated with agricultural usage.  

 Any historically imported contaminated Made Ground used to raise site 
levels/infill voids or fly-tipped material. 

 Mine gas associated with any potential underlying unrecorded shallow 
workings beneath the southern section of the site. 

6.1.2 Potential Off-Site Contamination Sources 

The potential off-site contamination sources are likely to be associated with the 
following current and historical uses: 
 

 The railway located adjacent to the northern boundary of the site 
including fuel, ash, coal and other contaminants although down 
gradient of the site. 
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 Any localised spillages or leakages of fuel or oils from any current or 
historical tanks associated with industrial land use 50 m north east of 
the site and Pound Farm 100 m west north west, although both 
similarly down gradient. 

 Any historically imported contaminated Made Ground used to raise site 
levels/infill voids (such as the infilled Trial Level pit and associated 
former refuse tip 70 m to the south west). 

 Landfill gas and leachates associated with the historical Power Station 
Hill landfill located 126 m to the west. 

6.1.3 Potential Contaminants of Concern 

The potential contaminants of concern associated with the current and historical 
land uses outlined above include: 
 

 Herbicides/pesticides (including aldrin, DDT, dieldrin and endrin). 

 Petroleum hydrocarbons (TPH) and polyaromatic hydrocarbons 
(PAHs). 

 General contaminants including metals, semi-metals, non-metals, 
inorganic and organics chemicals, asbestos. 

 Ground gases (including methane, carbon dioxide and mine gas). 

 
A diagrammatic illustration of the outline conceptual model is presented in Figure 
3 of Appendix A. 

6.2 Preliminary Human Health Conceptual Model 

Potential Sources: Potential contamination associated with the 
historical and current usage of the site and adjacent 
land, as detailed in Section 6.1. 

 
Potential Pathways: Ingestion of soil and dust, dermal contact with soil 

and dust, inhalation of soil and dust, inhalation of 
vapours and ground gases, and potential combustion 
or explosion of ground gases in confined spaces. 

 
Potential Receptors: Potential receptors comprise future site users (site 

workers, visitors, construction/maintenance workers 
and potential trespassers) and adjacent site users. 

6.3 Preliminary Controlled Waters Conceptual Model 

Potential Sources: Potential localised contamination associated with the 
usage of the site and adjacent land, as detailed in 
Section 6.1. 

 
Potential Pathways: Infiltration of precipitation through the site’s surface 

and leaching of potential contaminants and 
subsequent vertical migration to the aquifer or lateral 
migration to the watercourse. 
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Potential Receptors: Underlying groundwater in the Secondary A and 

Secondary Undifferentiated Aquifer and drainage 
ditch 53 m to the west. (Abstractions are too distant 
from the site to warrant further consideration.) 

6.4 Preliminary Ground Gas Assessment 

There is no evidence to suggest that there is a significant thickness of Made Ground 
on the site (at this stage). However, the Power Station Hill historical landfill is 
located 126 m to the west and the infilled Trial Level pit and associated former 
refuse tip 70 m to the south. In addition, there is a potential risk of mine gas 
associated with any potential underlying unrecorded shallow workings underlying 
the southern section of the site. Consequently, based on guidance given in Figure 6 
of BS 8576:2013, the gas generation potential of the sources identified are 
considered to be moderate at this stage. 
 
As previously described, the site is in a lower probability radon area; as such no 
radon protective measures are required for the site. 

7. GEO-ENVIRONMENTAL CONCLUSIONS AND 
RECOMMENDATIONS 

7.1 Summary of Potential Sources of Contamination 

The Phase I Desk Study, which includes an assessment of the environmental and 
geotechnical site data search and a preliminary risk assessment, has identified that 
the site was historically, and is currently, undeveloped agricultural land. A railway 
line is located adjacent to the north east of the site with an industrial estate 
beyond, although down gradient of the site. Therefore, potential contamination 
sources are anticipated to be limited and largely associated with localised 
petroleum hydrocarbons and polyaromatic hydrocarbons (from agricultural 
vehicles etc. used on the site), and herbicides and pesticides (potentially sprayed 
on the site). 

7.2 Risk to Future Site Users 

Based on the available information, it is considered that the risks to end users of 
the site and construction workers from potential exposure to any ground 
contamination are unlikely to be significant, although this will require 
confirmation by intrusive investigation. 

7.3 Risk to Controlled Waters 

The site is considered to represent a potentially low risk to Controlled Waters 
receptors at this stage, which includes a Secondary A and Secondary 
Undifferentiated Aquifer and drainage ditch 53 m west of the site, although this 
will require confirmation by intrusive investigation. 

7.4 Risks Associated with Ground Gases 

Risks associated with ground gases are considered to be moderate in view of 
historical landfill 126 m west, the infilled Trial Level pit/refuse tip 70 m south, and 



 
 

Phase I Geo-Environmental Assessment  Conrad Energy (Holdings) Limited 
Land at Pound Farm, Tonteg, Pontypridd  GEG-22-740 
8th June 2022   Page 17 
 

potential risk of mine gas associated with any potential underlying unrecorded 
shallow workings underlying the southern section of the site, although this requires 
confirmation by intrusive investigation. 
 
As previously described, the site is in a lower probability radon area; as such no 
radon protective measures are required for the site. 

7.5 Geotechnical Considerations 

7.5.1 Coal Mining Risk Assessment Summary 

The coal mining related risks identified are not anticipated to preclude 
development, provided that appropriate mitigation measures are implemented, as 
follows. 
 
In light of the potential for unrecorded shallow coal mining underlying the 
southern section of the site, it is recommended that these are investigated and 
treated if required. 
 
In view of the absence of recorded mine entries within the site, it is not considered 
necessary to carry out works to specifically target such features at this stage. 
However, further intrusive works / mitigation measures are deemed necessary 
with respect to risks associated with adits / bell pits. 

7.5.2 Foundations 

On the assumption that any workings within influencing distance of the surface 
will be stabilised prior to foundation construction, it is considered that traditional 
reinforced concrete slab foundations will be suitable for the proposed synchronous 
condenser units and smaller slabs/pads/strip foundations for the ancillary 
equipment of the proposed facility, following confirmation by intrusive 
investigation. 

7.5.3 Slope Stability 

Slope stability is considered a potential issue on this site, based on the existing 
topography. There is evidence of potential soil creep of the existing slope. Any 
cutting and filling to form a level development platform will require detailed 
assessment as this could destabilise the slope. In addition, any proposed retaining 
walls would need to be designed by a suitably experienced engineer. 

7.5.4 Flooding 

The developable site is not considered to be at risk from significant flooding. 

7.5.5 Soakaways 

It is considered that soakaways could potentially be suitable for the site, however, 
should the strata predominantly comprise cohesive soils, infiltration rates may be 
insufficient. In addition, the impact of soakaways on slope stability would require 
consideration. 
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7.5.6 Working Platforms 

The location and design of working platforms for cranes will require confirmation 
in view of the anticipated ground conditions and sloping nature of the site. 

7.6 Preliminary Geo-Environmental Development Abnormals 

Based on the Phase I Geo-Environmental Assessment significant potential geo-
environmental abnormals have been identified primarily associated with potential 
slope instability and secondary localised potential historic mining as detailed 
below. 
 
Slope stability is considered a potential issue on this site, based on the existing 
topography. There is evidence of potential soil creep of the existing slope any 
cutting and filling to form a level development platform will require detailed 
assessment as this could destabilise the slope. In addition, any proposed retaining 
walls would need to be designed by a suitably experienced engineer. 
 
The anticipated ground conditions indicate the potential for shallow mine 
workings and also any associated unrecorded mine entries in the southern site 
section (although not shown in an area of ‘Probable Shallow Coal Mine Workings’ 
on the on-line Coal Authority Interactive Map Viewer). These may require 
treatment (by for example drilling and grouting) if found to represent a risk to the 
development. 
 
Shallow suitably reinforced foundations are potentially suitable, subject to Phase II 
intrusive investigations and slope stability assessment.  

7.7 Further Assessment 

The following further work is recommended: 
  

 A detailed Phase II Geo-Environmental Intrusive Investigation (Section 
7.8 ). 

 Slope stability assessment. 

 Potential localised shallow mineworking investigation in the southern 
part of the site. 

 A standard crane working platform design. 

7.8 Recommendations for Phase II Geo-Environmental Intrusive 
Investigation 

In order to confirm the potential geotechnical and environmental parameters 
associated with the site, a detailed intrusive Phase II Geo-Environmental Ground 
Investigation is proposed as follows: 
 

 The excavation of 6 No. trial pits to maximum depths of 4.50 m with 
hand shear vane tests in the cohesive stratum. 

 The completion of 2 No. infiltration tests in general accordance with 
BRE 365 to confirm soakaway potential on site if required.  
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 The drilling of approximately 2 No. rotary open hole boreholes in the 
southern site section to a maximum depth of 25 m. 

 The collection of soil and groundwater samples for chemical analysis 
and geotechnical testing (as detailed below). 

 Full time supervision of site works by a consultant of GEG Ltd.  

 Chemical analysis of approximately 4 No. soil samples. 

 Geotechnical testing (including Atterberg, PSD, pH and sulphate tests). 

 A generic quantitative human health risk assessment for future 
occupiers of the site. 

 A generic qualitative Controlled Water risk assessment. 

 A quantitative ground gas assessment in accordance with CIRIA C665. 

 Foundation, road pavement, excavations and buried concrete 
assessment. 

 Slope stability assessment. 

 Interpretative reporting detailing the desk study, human health and 
Controlled Water risk assessments and including recommendations for 
foundations, buried concrete, road pavement design, soakaway 
drainage, slope instability, shallow mineworking and entries, waste 
disposal / minimisation and remedial options (geotechnical and 
environmental) if required. 
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9. LIMITATIONS 

This report only provides a preliminary assessment of the potential geotechnical 
and contamination issues and can only be relied upon in that context. Further 
detailed assessment is required to fully characterise the site for any proposed 
development. 
  
The conclusions and recommendations stated herein are based on information 
available at the time of production. These may not necessarily apply if the site is to 
be utilised for a more or less sensitive purpose in the future, or if operational 
procedures or management alter over time. 
 
GEG maintain intellectual copyright of the contents of this report and grant 
exclusive use of the material contained herein to the client, the client’s agents, the 
client’s respective sub-contractors and the specific local authority. No 
unauthorised distribution shall be made to any third parties without the prior 
consent of both GEG Ltd and the Client. 
 
It should be noted that any warranty or liability offered or incurred by GEG, 
related to this report commences from the date of first issue of this report and is 
not altered by subsequent report revisions. 
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