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EXECUTIVE SUMMARY 

Introduction Tier Environmental was commissioned by Watkin Jones & Son to undertake a Phase I Preliminary Risk 
Assessment for New Foundry Buildings, Johnstown, Wrexham, LL14 1LT (the “Site”). The purpose of the 
investigation was to determine the environmental setting of the Site, assess any potential sources of 
contamination and ground gas risk. It is understood that the current commercial building is to be 
retained and refurbished into residential properties. 

Site Location The site is located to the south off Gutter Hill, Johnstown, Wrexham, LL14 1LT. A site location plan is 
included in Drawing No. TE1085PRA1 in Appendix A.  

National Grid Reference (NGR): 329834, 346290. 

Site History Historical OS maps indicate that the Site has been developed since the 1900 with a series of unspecified 
buildings and railway tracks annotated. The current site layout appears on historic OS maps dating from 
2002. 

Historical maps from 1900-1912, indicate that ground levels have been raised in the northern and central 
areas of the Site. Made Ground and ground gas producing materials are likely to be present on site. 

Pertinent surrounding land uses include a gas works, garages, electric substations and a factory. 

Probable Ground 
Conditions 

 Made Ground is anticipated across the entire Site.  

The Site is indicated to be underlain by Glacial Till, Diamiction designated as an unproductive aquifer. 

The superficial deposits are shown to be underlain by the Pennine Lower Coal Measures generally 
comprising mudstone, siltstone and sandstone with coal seams. The Pennine Lower Coal Measures are 
classified as a Secondary (A) Aquifer – Permeable Layers. 

Shallow Coal Workings 
and Mine Entries 

The Coal Authority indicates that the central area of the Site is located within a ‘development high risk 
area’ due to ‘past shallow coal mine workings’. 

1 No. abandoned mine shaft has been recorded in south of the Site; and, 

1 No. abandoned mine shaft has been recorded within 20m western site boundary. It is considered at this 
stage that these should not affect the proposed conversion of the existing building. 

Unrecorded mine entries, such as bell pits, may also be present within the Site. 

Foundation 
Recommendations  

The foundation of the existing building is not known at this stage. It is recommended that foundation 
inspection pits be excavated to confirm existing foundations if loadings are to be significantly increased 
during the refurbishing works. 

It is recommended that liaisons be undertaken with the Coal Authority and, Building Control to determine 
whether there are any historic records with regards to previous stabilisation of the potential shallow 
mine workings and the existing foundations. 

Potential 
Contamination 

There is a potential for localised ground gas generation related to Made Ground associated with raised 
ground levels on-site and from the historic inert landfill recorded in the southern area of the Site. 

Potential for Gas 
Protection 

There is a potential for soil and groundwater contamination related to Made Ground associated with 
raised ground levels on-site, from the historic inert landfill recorded in the southern area of the Site and 
the historic off-site gas works. 

Sub floor air vents have been installed at approximately 2m centres around the periphery of the building. 
Locally, some of the vents have been partially or completely blocked. In order to verify the quality of 
current protection measures, it is recommended to undertake gas and radon monitoring within the 
existing building and the subfloor to determine current gas levels within the existing building to confirm 
that the anticipated current gas protection measures are effective.  

Clean Cover Soils In the event that potentially significant risks to future site users are identified from the risk assessment, 
then there is a potential for the implementation of a suitable clean cover system in landscaped areas. 
This may also include the excavation and off-site disposal of impacted soils to accommodate the clean 
cover soils.  

Radon The Site is located within a radon affected area, therefore basic radon protection measures may be 
required, if not already installed within the existing building. 

Sub floor air vents have been installed at approximately 2m centres around the periphery of the building. 
Locally, some of the vents have been partially or completely blocked. In order to verify the quality of 
current protection measures, it is recommended to undertake gas and radon monitoring within the 
existing building and the subfloor to determine current gas levels within the existing building to confirm 
that the anticipated current gas protection measures are effective. 
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Flood Risk The Site is located in an area at very low risk of river and coastal flooding. 

The Site is in a high risk area of groundwater flooding.  

Further Works It is recommended that a Phase II intrusive site investigation is undertaken in order to assess the 
environmental impact of the Made Ground and confirm that the topsoil is suitable for reuse in the 
development. Exploratory holes undertaken to obtain soil samples for environmental testing and should 
include the installation of gas and groundwater monitoring wells. 

It is recommended to undertake ground gas and radon monitoring within the existing building and the 
subfloor void to determine gas levels within the existing building and to confirm that the anticipated 
current gas protection measures are operational. 

The investigation of potential shallow mine workings is also recommended, if not previously undertaken 
prior to the construction of the existing building. 

Drainage It is assumed at this stage that the existing drainage infrastructure will be utilised by the proposed 
conversion.  

Soakaways are unlikely to be suitable due to the anticipated presence of Made Ground underlain by low 
permeability cohesive Glacial Till. 
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1. INTRODUCTION 

Tier Environmental was commissioned by Watkin Jones & Son to produce a Phase 1 Preliminary Risk Assessment for an area of land 

referred to as New Foundry Buildings, Gutter Hill, Johnstown, Wrexham, LL14 1LT (the “Site”). 

It is understood that the existing building is to be converted from commercial offices (Class B1) to 12 No. residential apartments 

(Class C3), with external and internal alterations, associated landscaping and other ancillary works. 

Taking into account the planned future use of the Site, the objectives of this appraisal were: 

 To determine the land use history from review of available historical documentation and maps; 

 To establish the environmental setting of the Site; 

 To determine soil and groundwater conditions; 

 To determine the potential risks posed by any ground contamination and provide recommendations on remedial measures 

to manage such risks; 

 To determine risks posed to the Site from hazardous ground gases; 

 To evaluate whether past mining or other extractive industries could have an influence on the Site; 

The desk-study part of this investigation included the assessment of information provided by Groundsure.  

This report, which was designed to meet the requirements of all relevant current guidance including CLR 11, presents the factual 

information available during this appraisal, interpretation of the data obtained and recommendations relevant to the defined 

objectives. 

It is understood that the 1 No. commercial building on-site is to be retained and redeveloped from commercial offices (Class B1) into 

12 No. residential apartments (Class C3), with associated areas of soft and hard landscaping. In addition, it is assumed that ground 

levels will not change significantly from those described in this report. If this is not the case, then amendments to the 

recommendations made in this report may be required. 

Where the report refers to the potential presence of invasive plants (such as Japanese Knotweed) or asbestos-containing materials, 

such observations are for information only and should be verified by a suitably qualified expert. 

The comments and opinions presented in this report are based on the findings of the desk study. There may be other conditions 

prevailing on the Site which have not been revealed by the investigation and which have not been taken into account by the report. 

Responsibility cannot be accepted for any conditions not revealed by this investigation. Any diagram or opinion on the possible 

configuration of the findings is conjectural and given for guidance only. Confirmation of intermediate ground conditions should be 

undertaken if necessary. 

This report has been prepared for the sole use of Watkin Jones & Son. No other third party may rely upon or reproduce the contents 

of this report without the written approval of Tier Environmental. If any unauthorised third party comes into possession of this 

report, they rely on it entirely at their own risk and the authors do not owe them any Duty of Care or Skill. 
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2. SITE DETAILS AND DESCRIPTION 

Table 2.1. Current Site Overview. 

Site name New Foundry Buildings, Wrexham. 

Site address New Foundry Buildings, Gutter Hill, Johnstown, Wrexham, LL14 1LS. A site location 
plan is included as Drawing No. TE1085GIR1 within Appendix A. 

National Grid Reference 329834, 346290. 

Location description  The Site is situated on the western edge of Johnstown, approximately 5.5km 
southwest of Wrexham town centre. The Site consists of 1 No. commercial property 
car parking and a public path running along the western and southern boundary. 

The Site is bounded by Gutter Hill to the north and amenity grassland to the east, 
south and west. 

Approximate Site area 0.28ha 

Site shape  The Site is irregular in shape and elongate in a northeast-southwest orientation. 

General topography and ground levels The Site is generally flat lying with topography reducing in the south eastern area. 

Current land use The Site currently comprises of 1 No. office building in the central area of the Site 
with areas of associated car parking and hardstanding in the north and east of the 
Site.  

Existing structures 1 No. commercial property with associated car parking areas. 

Site ground surfaces The majority of the Site is covered in hard standing with areas of soft landscaping. 

Sub-surface structures Man hole covers have been noted in the western area of the Site, presumably 
associated with the existing building.  

Unrecorded services may also be present. 

Fly Tipping No evidence of fly tipping was observed during the site walkover. 

Invasive plant species No invasive plant species have been reported by Tier Environmental 
geoenvironmental engineers, however; the presence/ absence of any invasive plant 
species should be confirmed by a suitable qualified specialist. 
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3. ENVIRONMENTAL SETTING 

3.1. Site History 

Extracts of Ordnance Survey (OS) plans dated from 1873 to 2014 were reviewed. These were obtained as part of the GroundSure 

report for the Site, which is presented in Appendix F.  

Table 3.1 presents a summary of the main aspects of the Site from 1873 to 2014 relevant to the current and proposed future end 

uses. It is not the intention of this report to describe in detail all of the changes that have occurred on or adjacent to the Site, 

where these are not relevant to the land use. 

Table 3.1. Site History. 

Source  

(Map edition, scale) 

On-Site features Off-Site features  

1873, 1:10,560 A railway line is show to run along the western 
boundary of the Site.  

Railway bridge annotated immediately north of 
the Site. 

The eastern portion of the Site is shown to be 
undeveloped.  

3 No. “Well” annotated approximately 150m 
northwest, 200m north and 200m west of the 
Site. 

“Tile Yard” annotated approximately 100m 
north of the Site. 

1875, 1:2,500 No significant changes. “Old Shaft (Coal)” annotated approximately 
150m north and 200m south of the Site.  

4 No. “Old shaft (Coal)” annotated between 
100m to 300m west to southwest of the Site.  

“Old Lime Kiln” annotated approximately 50m 
north of the Site. 

A series of unspecified excavated pits 
annotated approximately 90m to 300m 
northwest to southeast of the Site. 

“Reservoir” annotated approximately 450m 
north of the Site. 

“Kilns” annotated approximately 200m north of 
the Site. 

1898, 1:10,560, 

1900, 1:2,500 

Levels appear to have been raised in the north 
and central areas of the Site. An embankment 
can be seen running for east to west.  

Unspecified building now annotated on Site. 

“Gas Works” annotated approximately 10m 
northwest of the Site. 

“Tank” annotated approximately 50m 
northeast of the Site. 

Many of the unspecified pits annotated west of 
the Site no longer shown, possibly infilled. 

“Old Shaft (Coal)” annotated north of the Site 
no longer shown.  

“Old Shaft (Coal)” annotated south of the Site 
no longer shown and unspecified pit is 
annotated. 

2 No. “Well” annotated north of the Site no 
longer shown. 

Land north and east of the Site is becoming 
built up with a series of residential and 
commercial properties.  

“ “Old Shaft (Coal)” annotated approximately 
150m northeast of the Site. 

1910, 1:10,560, 

1912, 1:2,500 

A series of unspecified buildings annotated 
north/northwest of the Site. 

Levels appear to have been raised further south 

“Cabinet Works” annotated approximately 
250m northeast of the Site.  

Series of unspecified pit annotated 
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of the Site running southeast to southwest.  

Slope seen cutting from northeast to southwest 
across the Site. 

Railway tracks and bridge have been annotated 
leading from Gutter Road, towards the 
southern area of the Site. 

west/southwest of the Site have been infilled 
and annotated as grassland. 

1938, 1:10,560 No significant changes. “Cyngorfail Estate” annotated approximately 
200m southwest of the Site. 

1949, 1:10,560 No significant changes. No significant changes. 

1959, 1:2,500  Railway tracks and bridge no longer shown. 

Railway tracks leading to the south of the Site 
no longer shown. 

6 No of the unspecified buildings west of the 
Site have been removed, 1 No. new building 
has been annotated.  

The railway line has been discontinued and 
tracks removed north of the Site.  

“Gas Works” annotated immediately north of 
the Site no longer shown. 

“Gas holder Station” annotated approximately 
100m north of the Site. 

“Builders Yard” annotated approximately 20m 
northeast of the Site. 

Large “Pond” annotated approximately 80m 
southeast of the Site. 

Land surrounding the Site is becoming built up 
with a series of residential and commercial 
properties. 

1962, 1:2,500, 

1963, 1:2,500, 

1964, 1:10,560 

No significant changes. Large “Pond” located southeast of the Site no 
longer shown.  

Small “Pond” now annotated 200m south of the 
Site. 

Unspecified “Works” annotated immediately 
north of the Site. 

“Water” annotated approximately 50m 
northwest of the Site. 

1973,1:2,500 

1975, 1:2,500 

1978, 1:2,500 

1979, 1:10,000 

No significant changes. “Water” annotated northwest of the Site is no 
longer shown. 

“Garage” annotated approximately 120m 
southeast of the Site. 

“Works” annotated approximately 200m 
northeast of the Site has been removed and 
“Bus Depot” annotated. 

“Works” annotated 200m northwest of the Site 
has been removed and replaced with a fire 
station 

3 No. “Old Shaft (Coal)” previously annotated 
within 750m southwest of the Site has been 
removed. 

1982 1:2,500 

1989, 1:2,500 

1990, 1:2,500 

No significant changes. Large “Pond” previously annotated and 
removed has been reinstated. 

1992, 1:2,500 No significant changes. “Electric Sub Station” annotated 100m 
northwest of the Site. 

1992, 1:10,000 Site not shown on map. Western half of the map not shown. 

1993, 1:2,500 

1994, 1:2,500 

No significant changes. Large “Pond” annotated south of the Site has 
now been annotated as a marsh. 

2002, 1:10,000 Previous structures on site have been removed 
and 1 No. unspecified building now shown. 

No significant changes. 

2010 1:10,000 

2014, 1:10,000 

No significant changes. No significant changes. 
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3.2. Geology 

Table 3.2. Geological Summary. 

Maps and publications 
referenced 

BGS Geoindex  

BGS Borehole Scans SJ24NE/492, SJ24NE/27, SJ24NE/468-476 from the vicinity of the Site are 
presented in Appendix H. 

England and Wales: Wrexham Scale 1:50,000, Solid and Drift edition Series 5 Published 2005. 

Made ground Information obtained as part of the Groundsure report indicates that artificial ground is present on 
site. 

Made Ground is anticipated based on the Site history and existing topography on the Site. 

The historical OS plans indicate infilling of the Site to raise ground levels in the northern and 
central areas and within southern area due to the presence of a historic inert landfill.  

Superficial geology An unknown thickness of topsoil and subsoil should be anticipated based on the current site 
landforms.  

BGS information indicates that the Site is underlain by Glacial Till, Diamicton which is 
lithologically diverse, usually sandy, silty clay with pebbles, but can contain gravel rich or 
laminated sand layers; varied colour and consistency. 

A BGS Geoindex borehole situated 200m northwest of the Site indicates “grey brown shaley clay” 
to 2.20m bgl underlain by “brown sand with coal inclusions” to 5.30m bgl underlain by “grey 
brown shaley clay” to 6.00m bgl which in turn was underlain by the Lower Coal Measures 
comprising shales and siltstone  with coal seams. 

Bedrock geology BGS information indicated that the Site is underlain by the Pennine Lower Coal Measures 
Formation – Mudstone, Siltstone. Nearby BGS logs indicate that this is to be in the region of 3.00m 
to 12.00m bgl. 

Dip of solid strata The BGS plan indicates that the solid strata in the vicinity of the Site dip in an easterly direction. 

Faults 9 No. faults have been recorded within 500m of the Site boundary. 

The closest fault is 66m south of the Site and is a southwest trending fault. 

Coal Seams The Coal Authority website and BGS Geoindex does not indicate any coal seams to outcrop in the 
immediate vicinity of the Site. 

According to information obtained as part of the Groundsure report the Site is within an area at 
potential risk from historic or current coal mining activities. 
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3.3. Mining and Quarrying 

Table 3.3. Coal Mining Activities. 

 Yes/No Comments 

Is the Site in an area of potential shallow coal 
workings? 

Yes The Coal Authority website indicates that the Site is 
located within a ‘development high risk area’ due to ‘past 
shallow coal mine workings’. 

The Coal Authority report (Appendix G) states that the 
property is in a surface area that could be affected by 
underground mining in 4 seams of coal at shallow to 130m, 
depth and last worked in 1868. 

Are there any known shafts, adits, tips, lagoons, or 
opencast workings likely to affect the Site? 

Yes 1 No. mine shaft recorded on site in the southern area of 
the Site. 

1 No. mine shaft located within 20m of the western site 
boundary. 

Is exploratory work required to investigate the 
potential risk from shallow mining or quarrying? 

Yes Investigation of potential shallow mine workings, assuming 
that such investigation and/or stabilisation works were not 
undertaken prior to the construction of the existing 
building. 

 

Table 3.4. Other Extractive Industries. 

 Yes/No Comments 

Superficial drift deposits 

Evidence of extraction on or within 250m of the 
Site? 

Yes Historical OS plans indicate a series of unspecified pits 
have been annotated from 100m southwest and northwest 
of the Site. 

Action required? No  

Solid Strata 

Any evidence of mineral extraction on or within 
250m of the Site? 

NR  

Action required? No  

Other, undocumented mineral workings on or close to the Site cannot be completely dismissed. 

3.4. Hydrogeology 

Table 3.5. Groundwater Occurrence and Abstraction. 

 Presence/location Comments 

Depth(s) Unknown.  

Aquifer designation On Site Glacial Till – Unproductive 

Pennine Lower Coal Measures – Secondary (A) Aquifer – 
Permeable Layers. 

Direction of flow Unknown Likely to follow the topography, therefore in a north-
easterly direction. 

Licensed abstractions None within 1km of the Site. 

 

No Potable Water Abstraction 
Licences identified within 1km 
of the Site. 

 

Private wells No recorded potable water 
abstraction licences within 
2km of the Site. 

Numerous wells noted from historical OS plans within the 
vicinity of the Site. 

It is considered that the majority of these wells are likely 
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 to be redundant. 

Source Protection Zones NR within 500m of the Site   

Soil Leaching Potential On-site: Minor Aquifer/High 
Leaching Potential (HU) 

 

Soil in urban areas and restored mineral workings. These 
soils are assumed to be highly permeable. 

Springs NR on Site 1 No spring identified on historical OS plans located 750m 
southeast of the Site. 

Springs may be present locally on Site due to the variable 
geology and sloping topography. 

Risk of Groundwater Flooding On-site Groundwater flooding Susceptibility Areas – Clearwater 
Flooding or Superficial Deposits Flooding.  Associated with 
shallow unconsolidated sedimentary aquifers which overlie 
unproductive aquifers (Superficial Deposits Flooding) or 
unconfined aquifers (Clearwater Flooding). 

Groundwater Flooding Confidence Areas – High 

The emergence of groundwater at the ground surface or 
the rising of groundwater into man-made ground. 

NR - none recorded. 

For definition of Source Protection Zones, see Appendix D. 

3.5. Hydrology 

Table 3.6. Surface Water Features. 

 Presence/location Comments 

Environment Agency GQA 
classified watercourses 

NR within 500m  

Unclassified watercourse(s)  1 No. within 250m The Aberderfyn River is a tertiary watercourse located 
approximately 80m northeast of the Site. 

Licensed abstractions NR within 1km  

Canals, ponds, lakes, etc. 1 No recorded 200m southeast 
of the Site. 

1 No. large pond located approximately 200m southeast of 
the Site.  

Flood risk status On-Site Risk of Flooding from Rivers and the Sea (RoFRaS) – Very 
Low Risk 

Surface run-off and Site drainage On-site Man hole covers observed to the west of the main 
building. The direction of drainage is unknown at this 
stage. 

NR - none recorded 

Environment Agency GQA assessments: A = very good to E = poor 
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3.6. Ecological Features 

Table 3.7. Ecological Features. 

 Presence/location Comments 

Designated locations On-Site Sites of Special Scientific Interest (SSSI 

Special Areas of Conservation (SAC) 

Other sensitive locations 1 No. recorded 750m southwest of 
site. 

Ancient Woodland found annotated approximately 
750m southwest of the Site. 

Land use controls NR  

Invasive plants NR during site walkover A survey by a qualified invasive plant consultant is 
required to confirm the absence or extent of 
invasive species. 

Trees and shrubs  On-site Trees and hedgerows along the western site 
boundary  

Other features NR  

NR - none recorded 

3.7. Landfill and Waste Management Activity 

Table 3.8. Waste Management Activities. 

 Presence/location Comments 

Local Authority Landfill Records NR within 1km   

BGS recorded landfills NR within 1km  

Environmental Agency/ Natural 
Resources Wales historic landfill 
sites.  

On Site Site Address: Stryt Las, Stryd Las, Johnstown  

Waste Licence: Yes 

Site Reference: NOW-513-L, WMBC L75 

Waste Type: Inert 

Environmental Permitting Regulations 

(Waste) Reference:  WW1/L/WAT001- 

Licence Issue: 22-07-1993 

Licence Surrendered: 17-09-2005 

Licence Holder: Watkin Jones & Son  

First Recorded: 31-12-1984 

Last Recorded: 31-12-1995  

Other licensed waste 
management facilities within 
250m 

5 No. located within 200m  

1 No. Recorded within 200m 

4 No. located approximately 30m 
northwest of the Site. 

Site Address: Aberderfyn Industrial Estate, 
Johnstown, Wrexham, Clwyd, LL14 

Type of Site: Waste 

A 466 m2 waste transfer station situation Planning 
Application Reference: CB00286/96. 

Site Address: Stryd Las, Johnstown, 

Wrexham, LL14 2AN 

Type: Landfill taking Non-Biodegradable 

Wastes 

(Waste) Licence Number: WAT001 

Operator: Watkin Jones & Sons 

Waste Management licence No: 37077 

Annual Tonnage: 0.0 

Issue Date: 22/07/1993 

Surrendered Date: - 

Site Address: Stryd Las, Johnstown, 
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Wrexham, Clwyd, LL14 2AN 

Type: Landfill taking Non-Biodegradable 

Wastes 

 (Waste) Licence Number: WAT001 

Operator: Watkin Jones & Son Ltd 

Waste Management licence No: 37077 

Issue Date: 22/07/1993 

Status: Surrendered 

Site Address: Stryd Las, Johnstown, 

Wrexham, LL14 2AN 

Type: Landfill taking Non-Biodegradable 

Wastes 

 (Waste) Licence Number: WAT001 

EPR reference: - 

Operator: Watkin Jones & Sons 

Waste Management licence No: 37077 

Issue Date: 22/07/1993 

Effective Date: - 

Status: Surrendered  

Site Address: Stryd Las, Johnstown, 

Wrexham, Clwyd, LL14 2AN 

Type: Landfill taking Non-Biodegradable 

Wastes 

 (Waste) Licence Number: WAT001 

EPR reference: GP3694FY/S002 

Operator: Watkin Jones & Son Ltd 

Waste Management licence No: 37077 

Issue Date: 22/07/1993 

Effective Date: - 

Modified: 31/03/2003 

Status: Surrendered 

Is there evidence of other 
landfilling on or within 250m of 
the Site?  

Yes Environmental Agency/ Natural Resources Wales 
indicate an historic inert landfill located on-site. 

Walkover evidence of fly-tipping 
on Site? 

NR  

Is a landfill/ground gas risk 
assessment required? 

Yes There is a potential for localised ground gas 
generation from potentially raised land within the 
Site. 

Potentially infilled land immediately north of the 
Site. 

NR - none recorded 
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3.8. Local Potentially Contaminative Activities 

Other potentially contaminative activities are shown in Table 3.9.  The entries relate to activities within circa 250m of the Site, with 

the exception of COMAH facilities where the assessment is extended to a distance of circa 500m from the Site. 

Table 3.9. Other Potentially Contaminative Processes in the Locality. 

 Location Comments 

Discharge Consents NR within 250m  

Prosecutions relating to 
controlled waters 

NR within 250m  

Substantiated pollution incidents 1 No. recorded within 250m 5m north of the Site. 

Incident Date: 06-07-2002 

Incident Identification: 89736 

Pollutant: Not identified 

Pollutant Description: Not identified 

Water Impact: Category 4 (No Impact) 

Land Impact: Category 4 (No Impact) 

Air Impact: Category 4 (No Impact) 

IPPC permits/air pollution 
controls 

NR within 250m  

Registered radioactive substances NR within 250m  

Prosecutions relating to 
authorised processes 

NR within 250m  

Enforcement and prohibition 
notices 

NR within 250m  

Planning - hazardous substances 
consents and enforcements 

NR within 250m  

COMAH sites NR within 500m  

NIHHS sites NR within 500m  

Fuel station entries 1 No. within 250m 1 No. obsolete fuel station recorded 23m west of 
the Site. 

Pertinent contemporary trade 
directory entries  

6 No. within 250m 92m north: Garage 

98m northwest: Electricity Sub Station 

126m east: Electricity Sub station 

132m southeast: Garage 

189m southeast: Pest Control 

214m north: Factory 

NR - none recorded 

COMAH – Control of Major Accident Hazards (regulations); NIHHS – Notification of Installations Handling Hazardous Substances 

(regulations) 
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3.9. Radon Risk 

Table 3.10. Radon Risk Status. 

 Radon protection measures 
required? (Yes/No) 

Comments 

BRE (1999), Report 211 Yes The property is in a Radon Affected Area, as between 3 
and 5% of properties are above the Action Level. 

Basic radon protective measures are required. 

The presence of air vents at 2m centres around the 
periphery of the building suggests that ground gas 
protection measures were installed when the existing 
building was constructed. 

 

3.10. Summary 

 The Site is currently comprised of an irregular shaped parcel of land south of Gutter Hill. The Site is comprised of 1 No. 

commercial building with associated car parking areas and soft landscaping.  

 Historical OS maps indicate that the Site has been developed from the 1900 with a series of developments and raising of 

ground levels on Site. 

 Historical OS maps indicate the ground level has been raised in northern section of the Site in historical maps dating 

from1900 to 1912. A historic inert landfill has been registered by the Environment Agency in the southern area of the  

Site. Therefore, Made Ground and ground gas producing materials may be present on Site. Shallow coal seams and the 

mine shafts may also be potential source of hazardous ground gases. 

 The Site is indicated to be underlain by Glacial Till, which is lithologically diverse with and composed of silty, sandy clay 

with pebbles, but can contain gravel-rich, or laminated sand layers. The Glacial Till is classified as an unproductive 

aquifer. 

 The superficial deposits are shown to be underlain by the Pennine Lower Coal Measures generally comprising mudstone, 

siltstone and sandstone. The Pennine Lower Coal Measures are classified as a Secondary (A) Aquifer – Permeable Layers.  

 Historical OS plans indicate 1 No. spring indentified 750m southeast of the Site. Springs may be present locally on Site due 

to sloping topography. 

 The Coal Authority indicates that the Site is located within a ‘development high risk area’ due to ‘’past shallow coal mine 

workings’. 

 A recorded mine shaft is located within the southern area of the Site and another mineshaft is located within 20m of the 

western site boundary. Unrecorded mine entries, such as bell pits, may also be present within the Site. 

 There is no recorded groundwater or surface water abstractions within the vicinity of the Site.  The Site is not located 

within a Source Protection Zone. 
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 The Site is located within a radon affected area. Basic radon protective measurements are required (if not already 

installed with the existing building). 

 An unnamed tertiary watercourse is located 78m northeast of the Site. 

 Very low risk of river and coastal flooding. There is a potential risk of Superficial Deposits Flooding; potential below 

surface means that given the geological conditions, there may be a groundwater flooding hazard to basements and other 

below surface infrastructure. The 1 No. large pond located southeast of the Site may be evidence of localised 

groundwater or surface water flooding. 
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4. PREVIOUS INVESTIGATION FINDINGS 

No previous desk study or site investigation reports pertaining to this Site have been made available. No construction details for the 

existing building have been provided. 
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5. PROPOSED DEVELOPMENT 

It is understood that the existing building on the Site is to be converted from commercial offices (Class B1) to 12 No. Residential 

apartments (Class C3), with external and internal alterations, associated landscaping and other ancillary works. 
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6. PRELIMINARY CONCEPTUAL MODEL 

Based on the desk study, a combined preliminary conceptual site model and conceptual exposure model has been developed for the 

proposed future land use. This summarises the understanding of surface and sub-surface features, the potential contaminant 

sources, transport pathways and receptors. In assessing the likely contaminants present at the Site, reference has also been made to 

Defra and Environment Agency supporting documentation. A preliminary qualitative risk assessment has also been made of the 

likelihood of the linkage operating and its potential significance. 

The potential pollutant linkages identified and the qualitative risk assessment for these are presented in Table 6.1. The terms used 

in the preliminary qualitative risk assessment are defined in Appendix E. 

6.1. Justification 

The following factors are considered pertinent in defining the conceptual model. 

Land Use 

 The Site currently comprised of an irregular shaped parcel of land just to the south of Gutter Hill. The Site comprised of 1 

No. commercial building with associated areas of car parking and soft landscaping.  

 The majority of the Site is bounded by SSSI with the northern portion of the Site bounded by Gutter Hill Road. 

 Historical OS maps indicate that the Site has been developed since 1900. The current site layout appears on maps dated 

from 2002. 

 Historical OS maps indicate the ground level has been raised in the northern section of the Site in historical maps dating 

from 1900 to 1912. A historical inert landfill has been registered by the Environmental Agency in the southern area of the 

Site. Therefore, Made Ground and ground gas materials may be present on Site. Shallow coal seams and the mine shafts 

may also be potential sources of hazardous ground gases. 

 The Site is indicated to be underlain by Glacial Till, Diamicton classified as an unproductive aquifer. 

 The superficial deposits are shown to be underlain by the Pennine Lower Coal Measures generally comprising mudstone, 

siltstone and sandstone. The Pennine Lower Coal Measures are classified as a Secondary (A) Aquifer – Permeable Layers.  

 Minor Aquifer/High Leaching Potential (HU) soils are located within the Site. 

 There is no recorded groundwater or surface water abstractions within the vicinity of the Site. The Site is not located 

within a Source Protection Zone. 

 The site is located within a radon affected area. Basic radon protective measures are required. 

 The river Aberderfyn, a tertiary watercourse located approximately 80m northeast of the Site. 

Potential Sources 

 Possible localised metal, PAH, phenol, sulphate, asbestos and organic contamination of on-site Made Ground. 
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 Possible localised hazardous gas generation from on-site Made Ground and radon bearing bedrocks and soils. 

 Possible hazardous mine gas emissions from shallow coal seams and/or mine entries on-site and to the west of the Site. 

Potential Pathways 

 Dermal contact, ingestion and inhalation of contaminants on site. 

 Migration of ground gas / explosion. 

 Lateral and/or vertical migration of mobile contaminants. 

Potential Receptors 

 Future and adjacent users of the Site. 

 Buildings, hardstanding and services. 

 Site investigation and future underground service maintenance workers from hazardous short term exposure. 

 Secondary (A) Aquifers beneath the Site. 

6.2. Uncertainties 

The following uncertainties exist in the preliminary conceptual model. 

 Ground gas protection measures incorporated into the existing building. 

 Presence and depth of any existing clean cover soils within landscaped areas. 

 The presence of any features unrecorded by the historical maps. 

 Any unrecorded geological features. 

 Any unreported pollution events during the Site’s history. 
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7. POTENTIAL GEO-ENVIRONMENTAL DEVELOPMENT CONSTRAINTS 

The potential development constraints are presented on Drawing No. TE1085PRA2 in Appendix A. 

7.1. Potential Contamination Issues 

There is a potential for ground gas generation and source of potential contamination associated with the on-site Made Ground that 

was likely imported to raise ground levels on-site.  A site investigation, including the installation of ground gas monitoring wells and 

chemical testing may be required, subject to existing records of historic site investigations and construction details for the existing 

building. 

The historic gas works to the north of Gutter Hill may be a potential source of significant gas and groundwater contamination. 

7.2. Clean Cover System / Off-Site Disposal 

There is potential for Made Ground, associated with raised ground levels on-site to be contaminated and present a potentially 

significant risk to human health. This would be established via site investigation works (or historic records, if available) that would 

include soil sampling for laboratory chemical analysis and human health/controlled waters risk assessment undertaken in accordance 

with current guidance. In the event that potentially significant risks to future site users are identified from the risk assessment, then 

there is a potential for an abnormal cost to be realised associated with the implementation of a localised suitable cover system in 

landscaped areas or excavation and off-site disposal of impacted soils to break potential direct contact and ingestion pathways. 

7.3. Shallow Coal Workings 

The Coal Authority stated that the property is in a surface area that could be affected by underground mining in 4 seams of coal at 

shallow to 130m depth, last worked in 1868. The Coal Authority also indicated that the central area of the Site is located within a 

‘development high risk area’ due to ‘past shallow coal mine workings’. Intrusive investigations may be required in the vicinity of the 

existing building to determine the presence of historic shallow mineworkings and unrecorded mine entries, assuming that 

stabilisation works were not undertaken prior to the construction of the existing building. 

7.4. Mine Entries 

The Coal Authority stated that there is 1 No. recorded mine shaft in the southern area of the Site and 1 No. mine shaft within 20m of 

the western site boundary. 

The anticipated locations of these recorded mine shafts should not affect the proposed redevelopment/conversion of the existing 

building. 

Unrecorded mine entries, such as bell pits, may also be present within the Site. 
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7.5. Gas Protection Measures 

There is a potential for hazardous ground gas generation related to radon bearing strata, on-site Made Ground associated with raised 

ground levels, the 2 No. disused mine shafts and potential shallow coal seams/workings. 

If construction details for the existing building cannot confirm the presence of ground gas protection measures, a site investigation, 

including the installation of ground gas monitoring wells, should be undertaken to determine the presence of hazardous ground gas. 

Gas protection measures may be required as specified in BS8485:2015 in order to reduce or mitigate the migration of ground gases at 

the surface. These protection measures may include passive systems such as venting or membrane systems dependant on the 

outcome of the ground gas assessment. 

Sub floor air vents have been installed at approximate 2m centres around the periphery of the building. Locally, some of the vents 

have been partially or completely blocked. In order to verify the quality of current protection measures, it is recommended to 

undertake gas and radon monitoring within the existing building and the subfloor to determine current gas levels within the existing 

building to confirm that the anticipated current gas protection measures are effective.  

Basic radon measurements are required (if not already installed in the existing building). 

7.6. Foundations 

The Site is anticipated to be underlain by Made Ground which in turn Glacial Till, inspection pits may be required to assess the depth 

and type of existing foundations if significant increased loadings are proposed. 

7.7. Drainage 

It is anticipated that the existing site drainage will be utilised during the redevelopment works. . 

It is considered at this stage that soakaways are unlikely to be suitable at the Site due to the anticipated presence of Made Ground 

underlain by low permeability cohesive Glacial Till deposits. 

The Local Authority, utility companies and the Environment Agency should be consulted with regard to the drainage solution for the 

proposed development. 
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8. REGULATORY APPROVALS 

The conclusions and recommendations presented above are considered reasonable based on the findings of the site investigation. 

However, these cannot be guaranteed to gain regulatory approval and, therefore, the report should be passed to the appropriate 

regulatory authorities and/or other organisations: e.g., local authority, Environment Agency, SEPA, NHBC for their comment and 

approval prior to undertaking any works on site. 

It is recommended that conditions placed on any planning permission are discharged prior to commencement of site works. 
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APPENDIX B – GLOSSARY OF TERMS 

  

 



 

Tier Environmental: Chadwick House, Birchwood Park, Warrington, WA3 6AE  March 2018 

 

 

ACEC Aggressive Chemical Environment for Concrete (classification) 

aOD Above Ordnance Datum 

Bgl Below ground level 

BGS British Geological Survey 

BRE Building Research Establishment 

CBR California Bearing Ratio (test) 

COMAH Control of Major Accident Hazards (regulations) 

Designated location Site (and the ecosystem on that site) protected under national of international 
legislation. A potential ecological receptor to be considered as part of the 
assessment of land contamination. Example designated locations include SSSIs 
(q.v.), SACs (q.v.), national nature reserves, Ramsar sites and bird special 
protection areas. 

DQA Data Quality Assessment 

DQO Data Quality Objective 

DQRA Detailed Quantitative Risk Assessment 

DWS Drinking Water Standard 

EQS Environmental Quality Standard 

GAC Generic Assessment Criterion 

GQA General Quality Assessment (Environment Agency) 

GSV Gas Screening Value 

HCV Health Criteria Value 

IPPC Integrated Pollution Prevention and Control (regulations) 

KOW Octanol-water partition coefficient 

LEL Lower Explosive Limit 

LL Liquid Limit 

LoD Limit of Detection (analytical) 

LoQ Limit of Quantification (analytical) 

Mean Value Test Statistical test (described in CLR7) to estimate the mean value of a normally 
distributed population of data at a given level of confidence. Normally for 
contaminated land assessment, the 95th percentile (referred to as the 95%UCL or 
US95) is applied as a reasonable but conservative estimate of the mean 
concentration for comparison with the relevant assessment criteria. 

Maximum Value Test Statistical test (described in CLR7) to identify whether an elevated concentration 
within a normally distributed data set forms part of the underlying population 
from which it has been sampled or whether it is an outlier (such as a localised 
area of contamination) that merits further consideration. 

MC Moisture Content 

NGR National Grid Reference 

NIHHS Notification of Installations Handling Hazardous Substances (regulations) 

OS Ordnance Survey 

PI Plasticity Index 

PID Photoionisation Detector 

PL Plastic Limit 

ppm Parts per million 

ppmv Parts per million by volume 

QA Quality Assurance 

QC Quality Control 

SAC Special Area of Conservation 

SOM Soil Organic Matter 

SPT Standard Penetration Test 

SPZ Source Protection Zone (see Appendix D) 

SSAC Site-Specific Assessment Criterion 

SSSI Site of Special Scientific Interest 

SVOC Semi-Volatile Organic Compound 
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TEF Toxicity Equivalent Factor 

TPH Total Petroleum Hydrocarbons 

TWA Time Weighted Average 

US95 95th percentile estimate of the true mean value of a data population (also known 
as 95%UCL).  

VOC Volatile Organic Compound 
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APPENDIX C – PHOTOGRAPHS TAKEN DURING SITE WALKOVER 
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Photographs 1: Main building on site, looking north-westerly. 

 

 

Photograph 2: Car parking area on site, looking north-easterly.  
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Photograph 3: Embankment southeast of the Site.

 

Photograph 4: Drainage cover situated in the north-western region of the building. 

 

Photograph 5: Green space and public path situated in the southern area of the Site. 
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Photograph 6: Public path situated along the western boundary of the Site. 
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Photography 7: Air vents installed every 2.0m as seen along the base of the building. 

 

Photograph 8: Partially blocked/ blocked air vents. 
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APPENDIX D – DEFINITION OF SOURCE PROTECTION ZONES AND 

GROUNDWATER VULNERABILITY ASSESSMENTS 

 



 

 

Source Protection Zones 

Source Protection Zones (SPZs) are defined by the Environment Agency (for England and Wales), SEPA (Scotland) and the 

Environment and Heritage Service (Northern Ireland) for groundwater sources such as wells, boreholes and springs that are used for 

public drinking water supply. The zones show the risk of contamination from activities that might cause groundwater pollution in the 

area. The size and shape of a zone depends upon subsurface conditions, how the groundwater is removed, and other environmental 

factors.  

SPZs are classified into four categories: 

 Zone 1 (Inner protection zone). Any pollution that can travel to the abstraction point within 50 days from any point 

within the zone is classified as being inside Zone 1. This applies at and below the groundwater table. This zone also has a 

minimum 50 m protection radius around the abstraction point. These criteria are designed to protect against the 

transmission of toxic chemicals and water-borne disease. 

 Zone 2 (Outer protection zone). The outer zone covers pollution that takes up to 400 days to travel to the abstraction 

point, or 25% of the total catchment area, whichever area is the largest. This travel time is the minimum period over which 

the Environment Agency considers that pollutants need to be diluted, reduced in strength or delayed by the time they 

reach the abstraction point. 

 Zone 3 (Total catchment). This is the total area needed to support removal of water from the abstraction point, and to 

support any discharge from this. 

 Zone of special interest. This may occasionally be defined as a special case. This is usually where local conditions mean 

that industrial sites and other potential sources of contamination could affect the groundwater source, even though they 

are outside the normal catchment area. 

Groundwater Vulnerability Assessments 

From 1 April 2010 The Environment Agency Groundwater Protection Policy began to use aquifer designations which are consistent 

with the Water Framework Directive. These designations reflect the importance of aquifers in terms of groundwater as a resource 

(drinking water supply) but also their role in supporting surface water flows and wetland ecosystems.  

The aquifer designation data is based on geological mapping provided by the British Geological Survey.  It is updated regularly to 

reflect their ongoing programme of improvements to these maps.  The maps are split into two different type of aquifer designation: 

 Superficial (Drift) - permeable unconsolidated (loose) deposits. For example, sands and gravels. 

 Bedrock -solid permeable formations e.g. sandstone, chalk and limestone. 

  



 

 

The maps display the following aquifer designations:  

Table 1. Aquifer Classification (“Geological Classification”). 

Classification Definition 

Principal Aquifers 
(Highly Permeable) 

These are layers of rock or drift deposits that have high intergranular and/or fracture 
permeability - meaning they usually provide a high level of water storage. They may 
support water supply and/or river base flow on a strategic scale.  In most cases, 
principal aquifers are aquifers previously designated as major aquifer. 

Secondary A Aquifers  Permeable layers capable of supporting water supplies at a local rather than 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 B Aquifers Predominantly lower permeability layers which may store and yield limited amounts of 
groundwater due to localised features such as fissures, thin permeable horizons and 
weathering. These are generally the water-bearing parts of the former non-aquifers. 

Secondary Undifferentiated 
Aquifers 

This has been assigned in cases where it has not been possible to attribute either 
category A or B to a rock type.  In most cases, this means that the layer in question has 
previously been designated as both minor and non-aquifer in different locations due to 
the variable characteristics of the rock type. 

Unproductive Strata These are rock layers or drift deposits with low permeability that have negligible 
significance for water supply or river base flow. 

 

 

 



 

 

 

 

 

 

 

 

 

APPENDIX E – DEFINITIONS OF TERMS USED IN QUALITATIVE AND 

QUANTITATIVE RISK ASSESSMENTS 



 

 

For the qualitative and quantitative assessment of risks posed by potential pollutant linkages have been undertaken using the risk 

matrix adapted from CIRIA C552 and outlined in the table below.  

 Category Definition 

Potential severity Severe Acute (short term) risk to human health,  

Major pollution of sensitive controlled waters, ecosystems or habitat.  

Catastrophic damage to buildings or property or crops.  

Medium Chronic (Medium / long term) risk to human health 

Pollution of sensitive controlled waters, ecosystems or species,  

Significant damage to crops, buildings or structures  

Mild Easily preventable permanent health effects on humans. 

Pollution of non-sensitive controlled waters.  

Minor damage to buildings or structures.  

Minor Easily preventable non-permanent health effects on humans, or no effects. 

Minor, low level and localised contamination of on-site soil.  

Easily repairable damage to buildings or structures. 

Probability of risk High Likelihood Pollutant linkage may be present and the risk is almost certain to occur , or there is 
evidence of harm already occurring. 

Likely Pollutant linkage may be present and it is probable that the risk will occur over the 
long term.  

Low Likelihood Pollutant linkages may be present and there is a possibility of the risk occurring, 
although there is no certainty that it will do so.  

Unlikely Pollutant linkage may be present but the circumstances under which harm would 
occur are improbable.  

 

  Potential Severity 

  Severe Medium Mild Minor 

Probability of 
risk 

High Likelihood Very high High Moderate Moderate/Low 

Likely High Moderate Moderate/Low Low 

Low Likelihood Moderate Moderate/Low Low Negligible 

Unlikely Moderate/Low Low Negligible Negligible 

 

 



 

 

 

 

 

 

 

 

APPENDIX F – GROUNDSURE REPORTS 
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