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REPORT SUMMARY

ENVIRONMENTAL RISK SUMMARY (LAND QUALITY RISKS)

The purpose of this report is to provide clear and pragmatic advice regarding the nature and potential 
significance of any land quality hazards which may be present at the study site.

As such, potential land quality risks have been assessed by considering two key items: 

1. The likelihood that sources of contamination are present within the sub surface materials at 
the site (this gives a measure of the potential for contamination to be occurring at the site).    

2. The presence and nature of any potential receptors (i.e., something that could be adversely 
affected by a contaminant, such as people, an ecological system, property or a water body)
and pathways (i.e., a route or means by which a receptor can be exposed to or affected by a 
contaminant) relating to the site and surrounding area. (this gives a measure of the 
environmental sensitivity of both the site and its local setting).

The assessment findings are summarised as follows:

1. Potential for contamination to be occurring at the site
High

Medium
Low

2. The environmental sensitivity of both the site and the local area
High

Medium
Low

3. Overall risk posed by the site
High

Medium
Low

Key:
High

Medium
Low

It is acknowledged that the risk assessment findings are based on documentary sources of 
information alone. A proportionate programme of intrusive site investigations would be required to fully 
verify these findings. 

RECOMMENDATIONS (FOR NEXT STEPS)

The Site historically occupied part of a Royal Ordnance Factory involved in the manufacture of 
explosives during World War II and then part of the Site was subsequent developed for a tyre 
manufacturing facility that operated between the 1960s and the early 1990s. Following the closure of the 
tyre factory a programme of remediation was undertaken to address observed ground contamination 
associated with both the former ROF and the tyre factory. There is however uncertainty over the 
sufficiency of the remediation undertaken. Whilst it is unlikely that any gross areas of contamination 
remains on Site there is still the potential for localised areas of residual contamination within Made 
Ground which could pose a risk to current or future site users; future buildings and underground 
services; and to local groundwater and surface waters. 

In the context of establishing a development framework and indicative masterplan for the Site, it will be 
necessary to determine any potential constraints associated with any residual contamination present 
on any future development (i.e. if there were any change in land use) and to assess whether any 
contamination presents any potential liabilities under Part IIA of the Environmental Protection Act 1990.

It is therefore recommended that a proportionate programme of intrusive site investigation and 
monitoring works is undertaken in order to confirm the nature of the Made Ground materials that are still 
present, characterise their composition (including the potential for ground gas generation) and assess their 
significance as a potential contamination source. 

The site investigation should focus on assessing the composition of the Made Ground present at the Site 
(including verifying the remediation that was undertaken previously) in the context of establishing potential 
risks to current or future Site users. The investigation should also assess the potential presence or 
migration of any bulk gasses (ground gas) from the Made Ground and to determine the likelihood of an 
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off Site pathway via shallow groundwater to the nearby alluvium aquifer and to surface waters.  A suitable 
risk assessment would then be required, based on the conceptual site understanding and targeting risks to 
current and potential future Site users from direct contact exposure, vapour inhalation and exposure to 
ground gas and risks to controlled water receptors.
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1. INTRODUCTION

1.1 BACKGROUND
Wrexham County Borough Council (the Council), in partnership with the Welsh Government,
require a development framework and indicative masterplan for the land holding, known as 
the former Firestone site (the Site), situated to the south-east of Wrexham Industrial Estate. 

The Site is owned by the Welsh Government and was formerly occupied by the Firestone 
tyre manufacturing factory. The potential issue of contamination associated with the 
Firestone factory, plus other former uses, has been identified as a key consideration for the 
development framework and indicative masterplan. The Council and the Welsh Government 
therefore require the contamination status of the Site to be established both to determine
any potential constraints on its future development and to assess the liabilities that exist 
under Part IIA of the Environmental Protection Act 1990.

In August 2012, ESI Ltd. (ESI) was commissioned by Broadway Malyan on behalf of the 
Council and Welsh Government to undertake a Phase I Preliminary Risk Assessment as the 
first stage of establishing the contamination status of the Site. This is to enable a preliminary 
assessment of the potential contaminant risks which may be posed to relevant 
environmental receptors as defined in the Part IIA Statutory Guidance (Welsh Government, 
2012). Recommendations are then required describing the requirement for any further 
investigations which may be needed to clarify the contamination status of the Site.

The assessment has been undertaken by reviewing various environmental data associated 
with both the Site itself and the surrounding land area; undertaking a site visit (on 06/08/12);
consulting with relevant Council and Government officers with prior knowledge of the Site 
and surrounding area; developing a ‘conceptual understanding’ of the likely sub surface 
conditions beneath the Site; and performing a preliminary assessment of any risks posed to 
people, buildings or the natural environment from the anticipated land quality at the Site.
1.2 SITE SETTING
The Site, as shown on Figure 1, covers a total area of ~45 ha and currently comprises 
vacant land on the southern edge of Wrexham Industrial Estate. It is bounded to the north, 
north-east and south-west by various industrial and commercial units and premises. An area 
of residential housing is located approximately 100 m to the east of the Site. The flood plain 
of the River Clywedog / Afon Clywedog is located along the south-eastern edge of the Site.

The Site was originally developed in the late 1930s or early 1940s as part of a Royal 
Ordnance Factory (ROF) which operated during World War II and originally occupied a much 
larger area (essentially the entire Industrial Estate). Between approximately 40 and 50 ROF 
buildings were originally present on the Site, the majority of these were relatively small 
structures which were isolated from one another. The ROF closed at the end of the war and 
the land was sold for development as an industrial estate.

In the late 1960s the north-western part of the Site was developed by Firestone as a factory 
for tyre manufacture. This involved the demolition of the majority of the former ROF buildings 
from this part of the Site. It is unclear when the Firestone factory closed but it is understood 
that part of it was subsequently used by a timber panel manufacturer and that in the early 
1990s the Firestone factory buildings were demolished.

In 1994 the Site was cleared on behalf of the Welsh Development Agency; this included
work to break out most of the foundations of the former buildings (from the Firestone factory 
and the ROF), undertaking soil remediation of several areas that were identified as being 
contaminated and the general re-grading of the surface of the Site. Since this time the Site 
has been left vacant which has allowed shrubs, trees and other vegetation to become well 
established across the Site.
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1.3 PURPOSE OF THIS REPORT
The purpose of this report is to provide clear and pragmatic advice regarding the nature and 
potential significance of any land quality hazards which may be present at the Site in the 
context of the potential future development of the Site and under the current (or future) 
owners responsibilities under Part IIA of the Environmental Protection Act 1990.

1.4 REPORT CONTENTS
This report is divided into two sections, as described below:

Section Content Purpose

Section 2: 

LAND QUALITY 
ASSESSMENT

A summary of the site history 
and environmental setting, the 
findings of the preliminary risk 
assessment  and associated 
recommendations 

To present a clear and concise overview 
of the land quality issues facing the Site, 
with a focus on the potential regulatory 
and financial implications of any land 
contamination which may be present 

Section 3:

SUPPORTNG 
INFORMATION

A collection of published data 
records, mapping and 
photographs, on which the 
land quality assessment is 
based  

To provide detailed information in 
support of the risk assessment; this 
section also represents a source of 
reference data for use in any 
subsequent site works/assessments

This report has been produced in accordance with industry best practice and relevant 
technical standards (including, BS 10175 (BSI, 2011), Environment Agency (2004; 2010)).
Specific reference has also been made to the Environment Agency’s technical guidance on 
land contamination associated with former explosives manufacturing and processing sites 
(Environment Agency, 2001).

1.5 REPORT LIMITATIONS
It is noted that the findings presented in this report are largely based on information supplied 
by third parties. Whilst we assume that all information is representative of past and present 
conditions we can offer no guarantee as to its validity.

This report excludes consideration of potential hazards arising from any activities at the Site 
other than normal use and occupancy for the current land uses. Hazards associated with 
any other activities have not been assessed and must be subject to a specific risk 
assessment by the parties responsible for those activities.



Preliminary Risk Assessment: Former Firestone Site, Wrexham Industrial Estate Page 5

Report Reference: 60895R1
Report Status: Final

2. LAND QUALITY ASSESSMENT 

2.1   SITE DETAILS

Site name: Former Firestone site Site area: 44.6 ha

Current use: Vacant land. Appears to be informally used by 
members of the public (e.g. for dog walking / motor 
cycling).

Land cover: The Site is vegetated with a mixture of well-developed trees and shrubs. Surficial 
soils are frequently exposed along paths and tracks.

Surface 
topography:

The Site is generally level; although the south-
eastern edge of the Site slopes down towards the 
flood plain of the River Clywedog / Afon Clywedog.

Additional 
information:

Risks must also be considered in the context of the potential future development of 
the Site under a commercial / industrial land use.

2.2   CONCEPTUAL UNDERSTANDING (POTENTIAL SOURCE OF CONTAMINATION)

Site history Historical mapping shows that the Site and 
surrounding land was agricultural until the late 
1930s/early 1940s when a Royal Ordnance Factory
(ROF) was constructed for the manufacture of 
explosives following the outbreak of World War II. 
Prior to this time a small group of buildings
(possibly a farm) and a chapel were present in the 
north-east of the Site. The meandering channel of 
the River Clywedog / Afon Clywedog was present 
immediately to the south-east of the Site in a similar 
position to the current day.
A desk study that includes a reasonably detailed 
description of the ROF, including its purpose, 
development history and layout has previously been 
prepared for the Council (BAE Systems, 2001).  
The salient information from this desk study
relevant to the Site is as follows:
- The ROF was used for the manufacture of 

cordite until August 1945.
- Potential contaminants identified are cordite, 

nitroglycerine, nitrocellulose, nitroguanidine 
(picrate), explosive devices and asbestos.

- Plans (see Figure 2) show that between 40 and 
50 buildings were present on the Site. 
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The Site appears to have been agricultural land until the late 1930s 
when an ROF for the manufacture of cordite was built and operated until 
1945. The specific activities and detailed use of the ROF buildings 
located on the Site is unknown, however, some evidence suggests that 
the majority of the buildings were used for the storage of materials or 
finished products rather than for manufacturing processes. As such, any 
associated contamination at the Site itself may be less likely than other 
areas of the ROF.
The ROF was sold for development as an industrial estate.  Records 
referred to by BAE Systems (2001) indicated that some areas of the 
ROF were potentially contaminated by explosive residues in drainage 
systems and on the floors of buildings. The records report that 
remediation work was carried out of these areas but no further details 
including when this happened (including if this related to the Site) are 
provided. 
By 1966 the Firestone tyre manufacturing factory had been built on the 
north-western part of the Site. It had been necessary to demolish a
number of the former ROF buildings in this area to construct the factory.
It appears that the ROF buildings on the remainder of the Site were 
present after the Firestone factory had been built. It is unclear who 
demolished these other buildings or when although records indicate that 
the floor slabs remained until the site preparation work that was 
undertaken in the early 1990s (Symonds Travers Morgan, 1995).
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2.2   CONCEPTUAL UNDERSTANDING (POTENTIAL SOURCE OF CONTAMINATION)

Site history - The majority of the buildings were relatively 
small and were isolated from one another. 

No records of the use of the ROF buildings present 
on the Site are available. However, the fact they are 
relatively small, isolated from one another and the 
remainder of the ROF site, and their orientation
suggests that they may have been used for storage 
of raw / finished products rather than for 
manufacturing.
At the end of the war, the ROF was sold for re-
development as an industrial estate. The industrial 
estate has continued to expand since this time and 
commercial units and industrial premises are 
located immediately to the north-east, north-west 
and south-west of the Site. An area of residential 
housing, which was built by the 1960s, is present 
approximately 100 m to the west of the Site.
It is unclear when the Site itself was re-developed
following the war but it appears that by 1966 (at the 
latest according to discharge consent records)
Firestone had constructed a factory for the 
manufacture of tyres on the north-western part of 
the Site (covering an area of ~14 ha; see Figure 3). 
Development of the factory involved demolishing 
the former ROF buildings from this area and 
constructing a single large building. According to an 
undated map the factory may have incorporated at 
least two of the former ROF buildings. Later maps 
show that these buildings were demolished and 
replaced with a separate building to the south-east 
of the main building.
Historical mapping from the 1960 shows that the 
ROF buildings were still present at this time (a 
pond, various drains and hydrants are also marked 
amongst the buildings). It is unclear when the ROF 
buildings on the remainder of the Site were 
demolished. However, according to Symonds 
Travers Morgan (1995) the ROF buildings were 
initially demolished to ground level and then buried.
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The site preparation work undertaken in the early 1990s included a 
series of site investigations that identified a number of areas of ground 
contamination across the Site relating to historical activities associated 
with both the Firestone factory and the ROF. Selected areas of ground 
contamination underwent remediation as part of the site preparation 
activities. However, the evidence suggests that other areas of 
contamination were not remediated.
The former uses of the Site as a ROF, for the manufacture of tyres and 
of timber panels involved the use of potential contaminants. Ground 
contamination has previously been identified in parts of the Site. Some 
remediation of these areas was undertaken in the early 1990s. However, 
some uncertainties remain over whether the remediation was entirely 
comprehensive. Whilst it is considered relatively unlikely that gross 
sources of contamination remain undetected on the Site this cannot 
be ruled out entirely. Moreover, the available data suggests that 
localised contamination may not have been dealt with; as such the 
possibility that localised residual contamination may remain present
also cannot be ruled out.
The uncertainties over the site investigations and the effectiveness of 
the remediation activities that were undertaken in the early 1990s are 
described in more detail in Section 2.4.  
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2.2   CONCEPTUAL UNDERSTANDING (POTENTIAL SOURCE OF CONTAMINATION)

Site history It is also unclear precisely when the Firestone 
factory closed but according to Travis Morgan 
(1994a) the factory buildings were in the process of 
being demolished in March 1994. Also according to 
Travis Morgan (1994a) after the factory had closed 
part of it was used by a timber panel manufacturer.
Symonds Travers Morgan (1995) describe the work 
that was undertaken across the Site following the 
closure of the Firestone factory to prepare it in 
advance of any eventual redevelopment. The work 
involved the following:
- Removal (as far as practicable) of underground 

obstructions to a depth of 3 metres. This 
included the ground slabs and pad foundations 
from the Firestone factory and from the former 
ROF buildings that were still present.

- Two basements were found within the main 
Firestone building; their end walls basements 
were completely removed to prevent the local 
build-up of shallow groundwater.

- Three deep concrete slabs relating to the 
former ROF buildings were left in situ along the 
south-western boundary of the Site due to their 
proximity to a high pressure gas line. 

- A number of underground tanks and 
associated pipework were removed from the 
Firestone factory.

- Underground pipework from the former ROF 
was traced and broken out (including a number 
of unmarked pipes).

- Hard standing and roadways on both the 
Firestone factory and that associated with the 
former ROF were broken up (bituminous 
materials were disposed of off-Site and 
concrete arisings were crushed and used as 
back-fill).

PO
TE

N
TI

AL
 S

O
U

R
C

ES
O

F 
C

O
N

TA
M

IIN
AT

IO
N

MEDIUM / 
HIGH

PO
TE

N
TI

AL
 S

IG
N

IF
IC

A
N

C
E



Preliminary Risk Assessment: Former Firestone Site, Wrexham Industrial Estate Page 8

Report Reference: 60895R1
Report Status: Final

2.2   CONCEPTUAL UNDERSTANDING (POTENTIAL SOURCE OF CONTAMINATION)

Site history - Excavation and removal of four areas of 
contamination following a series of site 
investigations (Travis Morgan, 1994a).

- Re-grading of the Site.
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Current              
land use

The Site was cleared in the early 1990s and since 
this time has been left vacant.
From observations made during the site visit 
(06/08/12) it is evident that the Site is routinely used 
by members of the public. There was evidence of 
dog-walking and that motorised vehicles (both 
motorcycles and four-wheel vehicles) had recently 
accessed the Site. The Site was essentially litter 
free and no evidence of fly-tipping was observed. 

No obvious sources of gross contamination have been identified in 
relation to the existing land use.
Potential minor or localised contamination may however relate to the
unauthorised use of the Site by the public (e.g. minor fuel spills; disposal 
of waste, etc.). LOW

List 2 National 
Incident 
Recording 
System; 
Potential 
Contamination 
Incidents

Two pollution incidents in 2002 and 2003 are 
recorded within 50 m of the Site (both associated 
with businesses operating to the north-east of the 
Site). The incidents involved diesel and ammonia 
solution and reportedly caused minor impacts to 
land or water.
Various other pollution incidents have also been 
recorded in the wider area (the majority associated 
with businesses on the Industrial Estate). They 
include further diesel spills, contaminated fire 
fighting water run-off and the release of sewage to 
both River Clywedog / Afon Clywedog and 
Redwither Brook.

Despite a number of pollution incidents having occurred in reasonably
close proximity to the Site, the incidents themselves were minor and are 
unlikely to represent a source of contamination on the Site.

LOW

Neighbouring 
land uses

The Site is currently bounded to the north-east, 
north and south-west by commercial units that have 
been built within the last ~20 years. An older 
industrial complex dating from the 1960s is located 
to the north-west of the Site. Residential housing 
also dating from the 1960s is present c. 100 m to 
the west of the Site.
There are numerous industrial land uses within 
250 m of the Site including various depots and 
engineering companies. A metal manufacturing / 
fabricator company is located immediately to the 
north-east of the Site and a road haulage company

The landfills and several of the industrial land uses located in the 
vicinity of the Site (which involve the use of potential 
contaminants) are potential sources of contamination. However, the 
industrial operations tend to be relatively small scale and as such any
contamination is likely to be restricted to their immediate vicinity. Unless 
there is a contaminant pathway (e.g. via shallow groundwater - which is 
considered relatively unlikely) the existing neighbouring land uses are 
not considered to pose a significant source of contamination for 
the Site.

LOW
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2.2   CONCEPTUAL UNDERSTANDING (POTENTIAL SOURCE OF CONTAMINATION)

Neighbouring 
land uses

is located immediately to the south-east of the Site.
There are three landfills within 1.5 km of the Site on 
the industrial estate:
- A closed landfill ~350 m to the north of the Site

operated by British Celanese in the 1970s for 
industrial sludge.

- A closed landfill ~700 m to the north-east of the 
Site operated by the Welsh Government for 
special waste (originally from Eire Electronics).

- A closed landfill ~1.1 km to the north-east of 
the SIte operated by BICC Cables Ltd in the 
1960/70s for inert and liquid sludge. PO
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2.3   CONCEPTUAL UNDERSTANDING (ENVIRONMENTAL SENSITIVITY)

Geology and 
groundwater

As described above, the Site and the wider 
Industrial Estate has been the subject of previous 
development which is known to have involved 
extensive landscaping; published geological 
mapping indicates that formerly landscaped ground 
covers the entire Site. A reasonable thickness of 
Made Ground is therefore anticipated at the Site.
Published mapping (BGS, 2012) indicates beneath 
the landscaped ground there is a superficial cover 
of glacial till (clay with a mixture of gravel, cobbles 
and boulders) overlying the Salop Formation (a 
sequence of mudstones, sandstones and 
conglomerates) and the Kinnerton Sandstone 
Formation (which comprises fine to medium grained 
sandstone). The Salop Formation is present 
beneath the majority of the Site; the Kinnerton 
Formation is only present along a ~100 m wide strip 
along the south-east edge of the Site.
Alluvium (sediments of clay, silts, and sand and 
gravel) is present immediately to the south-east of 
the Site associated with the River Clywedog / Afon 
Clywedog.
The Salop Formation and alluvium are Secondary A 
Aquifers; the Kinnerton Sandstone is a Principal 
Aquifer. Glacial till is classified as Unproductive 
Strata.
Detailed geological logs are available for two
boreholes within 100 m of the Site (see 
Section 3.4). The borehole (SE34NE42) located 
immediately to the north-east of the Site describes  
‘boulder clay’ to a depth of 37 m bgl; which overlies 
a ~20 m inter-bedded sequence sands, gravels and 
cobbles and further ‘boulder clay’ layers. The 
sandstone bedrock was encountered ~60 m bgl.
The second borehole (SJ34NE45/2) located just 
over 130 m to the north-west of the Site 
encountered a ‘very stiff clay’ with occasional gravel 
to a depth of 17.6 m. A layer of sand containing 
groundwater was encountered immediately below
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Principal Aquifer (Kinnerton Sandstone Formation) - rock that has high 
inter-granular and/or fracture permeability; usually meaning that it 
provides a high level of water storage. It may also support water supply 
and/or river base flow on a strategic scale.  
Secondary A Aquifer (Salop Formation and alluvium) - sediments with 
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.
Shallow groundwater above the glacial till has previously been observed 
at the Site (see Section 2.4) and could be in hydraulic connection with 
groundwater likely to be present within the alluvium and also with local 
surface water features such as River Clywedog / Afon Clywedog and 
Redwither Brook. However, the presence of the glacial till will offer 
protection to the underlying aquifers from the vertical migration of any 
contamination.
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2.3   CONCEPTUAL UNDERSTANDING (ENVIRONMENTAL SENSITIVITY)

Geology and 
groundwater

this depth.
The BGS technical report for the Wrexham area 
(BGS, 1991), contains detailed geological maps 
which cover the location of the Site. The maps 
indicate that the surface of bedrock is between -20
and -30 m AOD and that the thickness of the 
superficial deposits is in the order of 50 m beneath 
the Site.
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There are three licenced groundwater abstractions located immediately 
to the east of the Site. All three abstractions are for process water drawn 
from the Kinnerton Sandstone aquifer.
The Site is located on a Source Protection Zone (which appears to be 
associated with one of these abstractions) and is also located within a 
Groundwater Drinking Water Protection Zone classified as ‘Probably 
at Risk’.
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Surface water The Site is located close to the River Clywedog / 
Afon Clywedog. The river flows from south-west to 
north-east, along the south-eastern edge of the 
Site, and at its closest is within 15 m of the Site. 
Redwither Brook flows through the Industrial Estate 
to the north and north-east of the Site at a distance 
of between ~150 and 250 m. It is channelised /
partially culverted and flows towards the south-west 
where it joins the River Clywedog / Afon Clywedog
about 600 m to the east of the Site.
An Environment Agency defined Zone 3 flood plain
(1 in 100) associated with the river covers the area 
immediately to the south-east of the Site.
Available records suggest that historically there 
have been a number of consented discharges to 
both the River Clywedog / Afon Clywedog and 
Redwither Brook associated with operations 
undertaken on the Industrial Estate in the vicinity of 
the Site. Only two consents are currently effective 
one from a recycling centre ~300 m to the north-
east of the Site and one believed to be from the 
closed landfill ~700 m to the north-east. Both 
consent discharge to Redwither Brook.
The records detail two former consents to discharge 
to the River Clywedog / Afon Clywedog when the 
Site was operated by Firestone. The consents were 
originally granted in 1966 and revoked in 1994. No 
details of the type of effluent are given. An updated 
plan provided by the Council shows that the 
‘Firestone Trade Effluent’ was 3,600 gallons per 
day (~16,400 litres per day).

Potential contaminant migration pathways exist to the River Clywedog / 
Afon Clywedog and Redwither Brook via shallow groundwater or via 
preferential flow pathways (e.g. along backfilled former drains or 
outfalls). The required travel distance to the River Clywedog from the 
Site is very short and is the more likely receptor.  However, significant 
dilution will occur within river (and to a lesser degree the brook). Water 
quality data from the river do not suggest any significant issues with 
water quality. Nevertheless, the River Clywedog / Afon Clywedog,
and to a lesser degree Redwither Brook, may be receptors of 
concern.

HIGH
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2.3   CONCEPTUAL UNDERSTANDING (ENVIRONMENTAL SENSITIVITY)

Surface water The Environment Agency monitor water quality 
within the River Clywedog / Afon Clywedog up and 
down-stream of the Site. Up-stream data collected 
~1.2 km to the west between 2005 and 2008 
suggest that the biological and chemical water 
quality is good; data collected from the monitoring 
point downstream of the Site (at the confluence with 
Redwither Brook about 600 m to the east) suggests 
that the biological quality was good to very good 
during the same period but the chemical quality 
decline from good in 2005 to fair from 2006 
onwards.
The closest surface water abstraction licence is 
from a tributary to Redwither Brook over 1 km to the 
north (up-stream) of the Site.
Various shallow drainage ditches are present in the 
south-east of the Site; some were observed to
contain water during the site visit but flows 
appeared to be minimal. Two ponds are located on 
the south of the Site. It is understood that these 
may be balancing ponds.
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Environmental 
designations

No designated environmentally sensitive areas
have been identified within 2 km of the Site.

There are no designated environmentally sensitive areas which have 
been identified as receptors of concern.

LOW

2.4   PREVIOUS SITE INVESTIGATIONS 

It is understood that three site investigations have been carried out on the Site. They were all completed in the early 1990s and relate to the closure of the Firestone factory and 
the site preparation works that were undertaken at the time in advance of any eventual redevelopment.  Records of the site investigation undertaken held by the Welsh 
Government are incomplete; the only information available are a partial copy of the report describing the third site investigation (Travis Morgan, 1994a); a works  order 
describing the remediation to be undertaken (Travis Morgan, 1994b); and a summary report describing the site preparation works (Symonds Travers Morgan, 1995). A 
summary of the investigations, the findings and the remediation works undertaken is as follows:

- 11 boreholes were drilled on behalf of JR Grimley in 1992. However, other than their locations no further information is available.
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2.4   PREVIOUS SITE INVESTIGATIONS 

- 12 boreholes, 81 trial pits and 20 trial trenches were drilled / excavated in 1993 across the Site. Whilst the reports that document this investigation are not available the 
information that was gathered is summarised and referred to by both Travis Morgan (1994a) and Symonds Travers Morgan (1995). These documents state that the 
purpose of this investigation was to determine the presence of contamination; to this end, ‘localised suspect material’ was taken for laboratory analysis. In total 166 soil 
samples, 11 groundwater samples, two surface water samples and three samples from sumps were taken and analysed for a limited range of inorganic and organic 
compounds. In total 33 soil samples and 7 water samples were classified as ‘contaminated’ with either hydrocarbons, various metals or alkaline pH’s (in soils) and metals 
(lead and selenium), phenol, ammoniacal nitrogen and sulphate (in waters). This was based on the prevailing ICRCL guidance for ‘landscaped areas and hardcover’. The 
elevated hydrocarbon concentrations in soils were mainly restricted to the area of the Firestone site to the east of the main building (see Figure 4). The overall conclusion 
was however that the observed ‘contamination’ was associated with ‘occasional and isolated suspect material’ and it was inferred that the results ‘were not representative 
of the site materials as a whole’.

- 35 trial pits further were also excavated in 1994 (Travis Morgan, 1994a). The locations of these trial pits was restricted to the east of the main Firestone building and the 
across the former ROF area. Whilst over 100 soil samples and 8 groundwater samples underwent laboratory analysis the results are missing from the copy of the report 
available. A summary of the investigation findings is however included in the report and includes details of visual evidence of contamination in various locations (including 
to the east of the main Firestone building where contamination was observed during the earlier investigation). Many of the trial pits recorded evidence of structures and
materials (e.g. concrete floor slabs; pipework, etc.) believed to be associated with the former ROF buildings.

Four of the soil samples taken were considered to be ‘heavily contaminated’ (due to sulphate, toluene extractable material (up to 28,400 mg/kg) and several metals
(including lead up to 3,400 mg/kg) and 12 samples were ‘moderately contaminated’ (due to elevated pH, sulphate, phenol, toluene extractable material and zinc) with 
reference to the prevailing ICRCL guidance. The locations of these samples are shown on Figure 4 which illustrates that they were mainly taken from the area to the east of 
the main Firestone building and the adjoining former ROF area. All eight groundwater samples were classified as contaminated due to the presence of hydrocarbons.

Note that the ICRCL guidance that defined levels of contamination was published in the early 1990s and has since been superseded (e.g. Environment Agency, 2009). It is 
recognised that what was considered ‘contaminated’ according to the ICRCL guidance may now not be and vice versa.  

- The report describing the site preparation works undertaken (Symonds Travers Morgan, 1995) summarised the findings of the three investigations and confirmed that a 
variable thicknesses of Made Ground was present above a clay (the glacial till). Three areas (beneath the northern part of the former main Firestone building, and to the 
south and east of the Site) were identified as having thicknesses up to ~3 m. In several locations Made Ground was also observed to be absent. However, it is noted that 
the re-grading done as part of the site preparation works after these investigations is likely to have altered the previously observed Made Ground thicknesses. The report 
also describes how shallow groundwater was often encountered above the clay but that it was not consistently observed across the Site. 

- A works order (Travis Morgan, 1994b) describes the remediation that was to be included in the site preparation works.  This identified four areas of contamination that were 
to be excavated and removed off Site for disposal. The locations of these areas are shown on Figure 4. It is noted that these locations do not correlate with the locations 
where samples were taken that were classified as contaminated in the earlier site investigation report (Travis Morgan, 1994a). It is not clear why this is the case.

- The summary report describing the site preparation works undertaken (Symonds Travers Morgan, 1995) detailed how the works involved identifying and removing all below 
ground obstructions from the former Firestone factory and the former ROF (this included identifying and tracing the majority of floor slabs; areas of hardstanding and 
pipework). The report includes a plan showing the same four areas of contamination and confirms that they had been excavated and removed. The report also states that 
amount of contaminated ground that required excavated in ‘Area 3’ was larger than originally anticipated.

It is acknowledged that the site preparation works are likely to have located and removed the majority of structures that contained contamination at the Site. As such it is 
unlikely that any structures containing gross sources of contamination that were not found remain undetected. However, a number of uncertainties and data gaps exist:

- Some of the areas that were identified as contaminated (including the location where the maximum concentration of toluene extractable material was observed) do not 
appear to have been specifically addressed during the remediation works (e.g. the area immediately to the east of the main former Firestone building).
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-

2.4   PREVIOUS SITE INVESTIGATIONS 

- Not all areas of Site have been investigated (e.g. beneath the Firestone buildings).

- The site preparation works included the re-grading of the Site; this likely included moving and spreading out of potentially contaminated shallow soils to previously 
uncontaminated areas.

2.5 REGULATOR PERSPECTIVE 

Angela Guy (Contaminated Land Officer) of Wrexham County Borough Council advised that they were not aware of any specific land quality issues associated with the Site 
or immediate surrounding area other than the historical ROF land use and the site investigation information on the Site held by the Welsh Government (as described in 
Section 2.4).

A review of planning applications made in the vicinity of the Site identified that only one site investigation (RSK ENSR, 2005) was available for a planning application 
(P/2004/0522) made within 250 m of the Site. It had been undertaken in 2005 on the property immediately to the south of the Site (although the investigated area was some 
~200 m from the Site boundary). This location had also formerly been part of the ROF and more recently part of a road haulage depot. The investigation involved seven trial 
pits and encountered up to 2.1 m of Made Ground overlying a stiff clay (glacial till) which is similar to the findings of the investigations undertaken on the Site. Modest 
concentrations of some metals and poly-aromatic hydrocarbons were identified in samples taken from Made Ground (which could be associated with either the former ROF or 
haulage depot land uses); no evidence of any explosive materials originating from the former ROF were observed. 

2.6 PRELIMINARY RISK ASSESSMENT 

The Site was originally developed as part of a ROF involved in the manufacture of explosives during World War II. Following the end of the war the ROF 
was sold for development as an industrial estate. A factory for the manufacture of tyres was built on part of the Site in the 1960s. The factory closed and 
had been demolished by the early 1990s. Site investigations undertaken at about this time identified several areas of contamination associated with the 
former land uses. Works were undertaken in the early 1990s to prepare the Site for eventual redevelopment. The woks involved the tracing and removal 
of the majority of the underground obstructions (including foundations of former Firestone and ROF buildings) and also the excavation and disposal of 
four areas contaminated ground. There is however some uncertainty over the sufficiency of the remediation undertaken. Whilst it is considered somewhat 
unlikely that any gross areas of contamination remain on Site there is still the potential for localised areas of residual contamination associated with both 
the ROF and later land uses to be present.

A preliminary assessment of contaminated land risks posed to identified environmental receptors is given below. Risks are considered in the 
context of both the current (public accessing vacant land) and potential future (commercial / industrial land use) Site uses. The current conceptual model 
is shown on Figure 5.
The risk to current users of the Site of being exposed to contaminated materials through direct contact exposures (including soil ingestion, dermal 
contact and dust ingestion and inhalation) is considered to be low given the likely low frequency and duration of time that current users will be present on 
Site, and the low probability that they would encounter and become exposed to contaminated materials in the near surface soils.
The risk to potential future (commercial / industrial) users of the Site of being exposed to contaminated materials through direct contact exposures 
(including soil ingestion, dermal contact and dust ingestion and inhalation) is also considered to be low. Hence, whilst future Site occupants will spend 
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larger periods of time on Site, the anticipated use of hard standing across much of the Site (in the context of future industrial land use) will severely limit 
any direct exposure mechanisms.  

The risk to current users of Site of being exposed to vapour phase contaminants through the inhalation of outdoor air is predominantly dependent on 

2.6 PRELIMINARY RISK ASSESSMENT 

the presence (extent, location and composition) of any relevant contaminant sources (i.e., within any materials present in the subsurface at the Site).

On balance, risks to current users of the Site are however likely to be low due to the likely low frequency and duration of time that current users will be 
present on Site, the likely absence of gross volatile contamination, and the significant vapour ‘dilution’/mixing which occurs in outdoor air.

The risk to potential future (commercial / industrial) users of Site of being exposed to vapour phase contaminants through the inhalation of indoor or 
outdoor air is considered to be low to medium. This is based on the increased frequency and duration that future users might be present on Site and the 
potential presence of localised sources of residual volatile contamination. Note: further site investigation is required to clarify the scale of any future 
vapour risks. 

The risk to future on Site buildings and their occupants from ground gases within the sub surface (including methane and carbon dioxide associated 
with the breakdown of organic materials in soil) is considered to be low to medium due to the potential presence of materials with gassing potential 
being present at the Site (e.g. within Made Ground). The risk to off Site buildings and their occupants from ground gases is considered to be low.

The risk to future on Site buildings or underground services from contamination (e.g. through sulphate damage to concrete or permeation of drinking 
water supply pipes) is considered to be low to medium due to the potential for localised areas of residual contamination across the Site.

Transport of any dissolved or free phase contaminants to groundwater in the underlying bedrock (i.e. the Salop and Kinnerton Sandstone formations 
which are Secondary A and Principal aquifers respectively) is possible. However, the likely absence of any gross contamination sources and presence 
of a significant  thickness (up to 50 m) of clayey glacial till deposits suggests that the risks to these groundwater receptors will be low.

Risks to the groundwater within the Alluvium (a Secondary A Aquifer) and local surface water features (primarily the River Clywedog / Afon 
Clywedog) are considered to be medium, based on the probability that some residual contamination is present, observations from the previous site 
investigations that groundwater was contaminated at the Site and the likelihood of a pollution linkage via the migration of contaminated shallow 
groundwater to the alluvium and the river.

The Site lies immediately adjacent to the flood plain of the River Clywedog / Afon Clywedog which has a 1 in 100 annual risk of flooding.

The Site is not in an area of unstable geology but is in, or close to, an area of former coal mining. Available information suggests that the potential risks 
associated with subsidence from shallow mining on Site are negligible. Results from a screening assessment suggest that the Site is in an area 
susceptible to groundwater flooding; however separate studies by ESI have shown that this is unlikely given the prevailing hydrogeological setting.
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2.7 RECOMMENDATIONS (FOR NEXT STEPS)

The Site historically occupied part of a Royal Ordnance Factory involved in the manufacture of explosives during World War II and then part of the Site was 
subsequent developed for a tyre manufacturing facility that operated between the 1960s and the early 1990s. Following the closure of the tyre factory a programme of 
remediation was undertaken to address observed ground contamination associated with both the former ROF and the tyre factory. There is however uncertainty 
over the sufficiency of the remediation undertaken. Whilst it is unlikely that any gross areas of contamination remains on Site there is still the potential for localised 
areas of residual contamination within Made Ground which could pose a risk to current or future site users; future buildings and underground services; and to local 
groundwater and surface waters.

In the context of establishing a development framework and indicative masterplan for the Site, it will be necessary to determine any potential constraints associated with 
any residual contamination present on any future development (i.e. if there were any change in land use) and to assess whether any contamination presents any 
potential liabilities under Part IIA of the Environmental Protection Act 1990.

It is therefore recommended that a proportionate programme of intrusive site investigation and monitoring works is undertaken in order to confirm the nature of the 
Made Ground materials that are still present, characterise their composition (including the potential for ground gas generation) and assess their significance as a potential 
contamination source. 

The site investigation should focus on assessing the composition of the Made Ground present at the Site (including verifying the remediation that was undertaken
previously) in the context of establishing potential risks to current or future Site users. The investigation should also assess the potential presence or migration of any bulk 
gasses (ground gas) from the Made Ground and to determine the likelihood of an off Site pathway via shallow groundwater to the nearby alluvium aquifer and to surface 
waters.  A suitable risk assessment would then be required, based on the conceptual site understanding and targeting risks to current and potential future Site users from 
direct contact exposure, vapour inhalation and exposure to ground gas and risks to controlled water receptors.
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Figure 1 Site location
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Figure 2 Layout of former Royal Ordnance Factory (c. 1939-1945)
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Figure 3 Layout of former Firestone site (c. mid 1960s)
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Figure 4 Previous site investigation locations
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Figure 5 Conceptual Site model
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3. SUPPORTING INFORMATION 

The following supporting information is contained in this section:

Section Content 

3.1 Referenced materials used in the reporting

3.2 Published environmental data records (Groundsure EnviroInsight report. Ref:
CMAPS-CM-168210-5023-060812), including:

1. Environmental permits, incidents and registers

2. Landfill and other waste sites

3. Current land uses

4. Geology

5. Hydrogeology and hydrology

6. Flooding

7. Designated environmentally sensitive sites

8. Natural hazards

9. Mining

3.3 Historical mapping provided by the Council

3.4 Borehole logs (based upon records provided by British Geological Survey (NERC))

3.5 Site photographs (taken during site visit on 06/08/12
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3.1 REFERENCES
The following references were used to inform the conceptual site model and preliminary risk 
assessment: 

BAE Systems, 2001. Desk study for potential explosive contamination at Wrexham 
Industrial Estate. Report No: A120-00-R1-A-DRAFT.

British Geological Survey (BGS), 2001. Applied geological mapping in the Wrexham area: 
geology and land-use planning. Technical Report WA/91/4.

British Geological Survey (BGS), 2012. Online scans of borehole logs. 
(http://www.bgs.ac.uk/data/boreholescans/home.html).
British Standards Institute, 2011.  Investigation of potentially contaminated sites – code of 
practice. ISO 10175:2011.

Environment Agency, 2001. Land Contamination: Technical Guidance on Special Sites: 
Explosives and Manufacturing and Processing Sites. R&D Technical Report/ P5-042/TR/03.

Environment Agency, 2004. Publication CLR 11. Model Procedures for the Management of 
Land Contamination.

Environment Agency, 2010. GPLC1 – Guiding principles for land contamination.

Geology of Britain viewer
(http://maps.bgs.ac.uk/geologyviewer_google/googleviewer.html).

Geology of Britain lexicon (http://www.bgs.ac.uk/lexicon/).

Groundsure EnviroInsight, 2012. Report reference: CMAPS-CM-168210-5023-060812.

RSK ENSR, 2005. Desk study and site investigation. F Lloyd (Penley) Ltd. Wrexham 
Industrial Estate.

Symonds Travis Morgan, 1995. Summary report on site preparation works and site 
investigation summary.
Travis Morgan, 1994a. Firestone Development Site Wrexham. Report on Ground 
Contamination.

Travis Morgan, 1994b. Works order to Wimpey Construction: Firestone Redevelopment 
Site Preparation and Infrastructure Works. 8 July 1994.

Welsh Government, 2012. Contaminated Land Statutory Guidance – 2012. WG15450.
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3.2 PUBLISHED DATA RECORDS
Publicly available environmental information relating to the Site and its surrounding area has 
been provided by GroundSure.
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Preliminary Risk Assessment: Former Firestone Site, Wrexham Industrial Estate

Report Reference: 60895R1
Report Status: Final

3.3 HISTORICAL MAPPING
Historical maps relating to the Site and its surrounding area have been provided by the 
Council.
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Denbighshire 1841-1887
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Ordnance Survey SJ3848 SJ3948 1:2,500 (1960)

Site
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Ordnance Survey Sheet SJ3648 SJ3748 1:2,500 (1960)

Site
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Ordnance Survey Sheet SJ34NE 1:10,560 (1964)
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Wrexham Rural District Council Plan (c. mid 1960s)
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Ordnance Survey Sheet SJ34NE 1:10,000 (1979)
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Ordnance Survey Sheet SJ34NE 1:10,000 (1992)
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3.4 BOREHOLE LOGS
Borehole SJ34NE42
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Borehole SJ34NE45/A



Preliminary Risk Assessment: Former Firestone Site, Wrexham Industrial Estate

Report Reference: 60895R1
Report Status: Final

Borehole SJ34NE45/A

Based upon records provided by British Geological Survey (NERC)
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BGS borehole locations
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3.5 SITE PHOTOGRAPHS

Photo 1 General view of Site showing tracks used by members of public

Photo 2 General view of Site showing mixed surface cover
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Photo 3 Exposed surficial soils (containing crushed concrete)                                           
evident at ground surface
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Photo 4 Close up of exposed surficial soils (containing fragments of brick)                    
evident at ground surface
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Photo 5 Access route onto Site used by members of the public




