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1.0 INTRODUCTION. 

It is understood that Optimisation Developments Ltd (ODL) intend to purchase land adjacent to 
Ruthin Road, Wrexham (henceforth referred to as ‘The Site’) for redevelopment as a food retail 
outlet (Morrison’s supermarket), with associated Petrol Filling Station (PFS), car parking, service 
yard, soft landscaping and public open space (POS). The proposed development plans are 
shown on Drawing No. C3051/03, presented in Appendix A.  
 
Sirius Geotechnical and Environmental Ltd (Sirius) were instructed by BSC.P, acting on behalf 
of ODL, to undertake a Preliminary Investigation (desk study) of the land proposed for the 
superstore development in its entirety.  
 
Sirius were also commissioned by BSC.P to undertake a limited intrusive investigation and 
preliminary geoenvironmental appraisal within a selected area of the site. The purpose of the 
investigation was to consider whether soakaway drainage would prove suitable for the proposed 
development. The delineated area for the intrusive investigation is outlined on Drawing No. 
C3051/04 presented in Appendix A.  
 
It is not the intention of this report to fully assess all geoenvironmental issues associated with 
the site as a whole; it is limited to a preliminary contamination assessment of part of the site and 
soakaway assessment only. The scope of works was proposed by BSC.P to allow them to 
complete their detailed drainage design. 
 
The objectives of this investigation were as follows: 
 

• To determine the land use history of the site from an inspection of available historical 
Ordnance Survey (OS) plans; 

• To ascertain the environmental setting of the site, including details of the geology, 
hydrogeology and hydrology; 

• To identify the near surface ground conditions within a limited area of the site; 

• To provide an initial assessment of the degree of near surface ground contamination 
within that limited area, with particular reference to leachate testing; 

• To provide preliminary advice on measures to deal with proven contamination, and 

• To determine the infiltration properties of natural soils for soakaway design.   
 
The desk-based part of this investigation included the review and assessment of information 
provided by Wrexham County Borough Council (WCBC), Groundsure Limited (Groundsure) and 
the British Geological Survey (BGS). Relevant information received from these sources is 
provided in Appendices B and C.  
 
Fieldworks for the intrusive investigation comprised the drilling of eight window sample 
boreholes to depths ranging from 5.00m to 9.00m bgl, the excavation of seventeen trial pits to a 
maximum depth of 3.30m bgl and soakaway tests within three trial pits.   
 
Where the report refers to the potential presence of invasive plants such as Japanese 
Knotweed or the presence of asbestos containing materials (ACM’s), it should be noted that the 
observations are for information only and should be verified by a suitably qualified expert. 
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This report presents the factual information obtained during this investigation followed by an 
interpretation of this data and recommendations relating to the proposed end use.  
 
This report assumes that ground levels will remain similar to those encountered during the 
Sirius investigation. If this assumption is incorrect, the conclusions and recommendations 
presented in this report may need to be revised.  
 
The comments and opinions presented in this report are based on the findings of the desk 
study, ground conditions encountered during the intrusive investigation work, and on the results 
of tests undertaken in the laboratory.  
 
There may be other conditions prevailing on the site which have not been disclosed by this 
investigation and which have not been taken into account by this report. Responsibility cannot 
be accepted for conditions not revealed by the investigation. Any diagram or opinion of the 
possible configuration of ground conditions between exploratory holes is conjectural and 
provided for guidance only and confirmation of intermediate ground conditions should be 
considered if deemed necessary. 
 
This report has been prepared for the use of Optimisation Developments Ltd and their appointed 
agents.  No other third party may rely upon or reproduce the contents of this report without the 
written consent of Sirius.  If any unauthorised third party comes into possession of this report, 
they rely on it at their own risk and the authors do not owe them any Duty of Care or Skill. 
 
2.0 SITE DESCRIPTION. 

National Grid Ref:  332689, 350106. 

Site Location: The site is located off the A525, Ruthin Road, Wrexham, North Wales, approximately 
1.5km west of Wrexham town centre.  

Total Site Area:  The site is approximately 4.6 hectares (11 acres). The area of intrusive investigation 

covers an area of approximately 2.1 hectares (5 acres).   

Site Description:  The site is irregular in shape, and comprises two distinct areas. The western area of the 
site is currently occupied, whilst the area to the east and north comprises overgrown 
vegetation and is currently undeveloped. The undeveloped area forms historic railway 
land.  

Wire and palisade fencing separates both portions of the site, with one access gate 
allowing entry to the undeveloped area, located centrally along the northern fence. The 
gate is generally left padlocked, however public access can be gained on foot from the 
south. The developed area of the site is generally secure. 

The site (as a whole) is bound by Ruthin Road to the south and an ambulance depot and 
council offices to the west. The site is bound by Wrexham Maelor Hospital to the north 
and by railway lines with residential properties beyond to the east. 

The western area of the site is currently developed and occupied, and generally covered 
in hardstanding of tarmac and concrete with discrete areas of grassed and vegetated 
soft landscaping. The area currently comprises several single storey brick and steel 
framed buildings, storage areas and vehicles, with open areas being generally used for 
storage of equipment. The buildings on site comprise: a former Highways Laboratory and 
Trading Standards Offices, four occupied storage units and offices associated with the 
Corporation Depot and an electric substation, located to the north of the developed area.  
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Gas and oil tanks are located adjacent to the southern boundary of the site within the 
developed western area of the site. Several manhole covers are evident across the 
whole site, with a main sewer located centrally within the site aligned north/south 
reportedly discharging from the hospital. 

The undeveloped portion of the site comprises rough ground, with overgrown vegetation 
and numerous mature trees, up to approximately 15 to 20m in height.  The trees are of 
varying types including willows, elder, hawthorn, maple and silver birch. Numerous 
smaller shrubs and bushes have also become well established on this part of the site, 
including two discreet areas of Japanese Knotweed located centrally along the northern 
boundary. Bricks, concrete blocks, timber sleepers and deposits of ash and clinker are 
evident at the surface across this part of the site, indicating made ground associated with 
the former railway sidings and relic building foundations. The former railway appears to 
have been named Croesnewydd West Junction. 

Topography: The majority of site is flat and generally level, but is raised towards the west, forming an 
embankment at the rear of the former Highways Laboratory and Trading Standards 
offices.  

The ground within the eastern area of the site is generally flat, with a relatively steep 
embankment present to the south east corner of the site, associated with the former 
railway lines. 

Adjacent Land 
Uses: 

The site is within a generally residential and light commercial area, with Wrexham Maelor 
Hospital located to the immediate north of the site.  

A depot and warehouse are located to the north-east of the site, whilst railway lines form 
the eastern boundary to the site. Council offices and an ambulance depot are located to 
the west of the site. 

 
A plan showing the main site features is presented as Drawing No. C3051/02 in Appendix A. 
 
3.0 ENVIRONMENTAL SETTING. 

3.1 Site History. 

In order to investigate the history of the site, extracts of historical maps and Ordnance Survey 
(OS) plans dated from 1872 to 2007, obtained as part of the Environmental Disclosure Report 
provide by Groundsure Limited and contained within Appendix B, have been examined. 
 
The following table provides a summary of the salient points relating to the history of the site 
from 1872 with respect to the proposed end use. It is not the intention of this report to describe, 
in detail, all the changes that have occurred on or adjacent to the site, only those pertinent to 
the development.  
 
Map edition and 
scale 

On-site Features  Off-site Features (approximate 
distance from boundary of site) 

1872 1:10,560 scale 
and 1874 1:2,500 
scale maps.  

• The site is shown to comprise 
open fields to the east and a 
railway junction to the north 
and centrally within the site. 

• The railway junction is labelled 
Croes-newydd Junction, 
associated with Great Western 
Railway. 

• No other significant features 
shown. 

• Ruthin Road is shown to bound the site to 
the south, and Great Western Railway lines 
are shown to be adjacent to the east of the 
site. 

• Several terraced residential properties are 
evident to the south of Ruthin Road. 

• River Gwenfro is shown 80m to the north-
west of the site, whilst Mill Race River is 
shown 700m to the south.  

• Wrexham town centre to the east is 



Phase 1 Geoenvironmental Appraisal – October 2008       Page 4 of 24 

 

Report: C3051: Ruthin Road, Wrexham 
Prepared For: Optimisation Developments Ltd  

Map edition and 
scale 

On-site Features  Off-site Features (approximate 
distance from boundary of site) 

developed, whilst to the west of the site, the 
area generally comprises open fields. 

• A ‘Union Workhouse’ lies adjacent to the 
northern most boundary. 

• ‘Cobden Mill (Corn)’ is shown 30m to the 
north east.  

• A ‘well’ is shown approximately 350m to the 
west of the site. 

• Several ‘Brick Fields’ and ‘Brick Kilns’ are 
denoted between 500m and 700m to the 
south-east of the site. 

• No other significant features within 250m.  
1898 1:10,560 scale 
and 1899 1:2,500 
scale maps. 

• No significant changes. • Residential development to the east of the 
site is evident. 

• A ‘Fever Hospital’ is denoted 270m to the 
north of the site.  

• Breweries are shown 200m to the north-east 
and 350m to the east of the site. 

• An ‘Iron Works’ is shown 550m to the north 
of the site. 

• ‘Clay Pits’ are shown associated with the 
brick works 700m to the south of the site.  

• No other significant changes within 250m. 

1909 to 1910 1:10,560 
scale and 1912 
1:2,500 scale maps.  

• An ‘Engine Shed’ is shown to 
have been developed onsite, 
located to the east.  

• Two wells are labelled on site, 
towards the eastern boundary.   

• Railway sidings are shown 
across the north and east of 
the site associated with the 
engine shed. 

• No other significant changes. 

• Two ‘Wells’ and a ‘Filter bed’ are shown 
between 110m and 150m to the north-east. 

• Two ‘Tanks’ and a ‘Filter Bed’ are evident 
between 300m and 450m to the north.  

• Both ‘Old Clay Pits’ and ‘Gravel Pits’ are 
evident within the area of the former 
brickfields to the south. 

• No other significant changes within 250m.  

1938 and 1938 to 
1939 1:10,560 scale 
maps.  

• No significant changes. • ‘Plas Maelor Institution’ is shown to have 
been developed immediately to the north of 
the site. 

• No other significant changes within 250m.  

1957 1:1,250 scale 
and 1958 1:2,500 
scale maps. 

• Development comprising a 
‘Depot’ of numerous small 
buildings is shown centrally 
within the site (east of the 
railway). 

• Further development 
associated with the Engine 
Shed is evident, including 
‘Inspection Pits’ and a ‘Tank’. 

• Several areas of earthworks 
(embankments and cuttings) 
are evident to the north and 
south east of the site 
associated with the railway 
sidings. 

• No other significant changes. 

• Increased development to the hospital is 
shown to the north of the site. 

• A ‘Goods Yard’ is shown between 45m and 
55m to the east of the site. 

• A new ‘Works’ is shown 50m to the north-
east of the site. 

• A small area labelled as ‘ruin’ is shown 70m 
to the west of the site. 

• No other significant changes within 250m. 

1963 1:1,250 and • The wells are no longer • The residential properties to the south of the 
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Map edition and 
scale 

On-site Features  Off-site Features (approximate 
distance from boundary of site) 

1964 1:10,560 scale 
maps.   

labelled on site. 

• No other significant changes. 

site are shown to have been demolished, 
and replaced with a new housing 
development and a social club. 

• New development is shown 180m to the 
south-east of the site, including a garage 
and residential properties. 

• Mills Race River, located 700m to the south 
of the site, is renamed as River Clywedog. 

• No other significant changes within 250m.  
1970 to 1975 1:1,250 
and 1974 to 1977 
1:10,000 scale maps.   

• A new ‘Weights and Measures’ 
office building and a substation 
are shown to have been 
developed in the north-western 
area of the site. 

• No other significant changes. 

• An ‘Ambulance Depot’ is shown 45m to the 
west of the site. 

• Several new ‘Warehouses’ and ‘Depots’ are 
shown to the north of the site. 

• The ‘Works’ 100m to the north-east of the 
site are denoted as ‘oil compounds’ and 
tanks and a chimney are shown associated. 

• No other significant changes within 250m. 

1980 1:10,000 scale 
map. 

• No significant changes. •  No significant changes within 250m. 

1985 1:10,000 scale, 
and 1989 to 1992 
1:10,000 scale maps. 

• The Engine Shed and 
associated features such as 
tanks and inspection pits are 
no longer shown  

• The buildings forming the area 
of ‘Depot’ are no longer 
labelled.  

• No other significant changes. 

• The hospital to the north of the site is shown 
to have undergone further development. 

• A factory is evident 10m to the west of the 
site. 

• No other significant changes within 250m. 

1993 to 1996 1:1,250 
scale map.  

• The railway lines are shown to 
have all been dismantled 
within the site. 

• A ‘Highways Laboratory’ is 
shown in the west of the site. 

• New un-named buildings are 
shown associated with the 
former Depot, now labelled as 
a ‘Corporation Depot’.  

• No other significant changes. 

• New residential development is shown 30m 
to the east, parallel to the eastern site 
boundary. 

• The hospital is shown to have undergone 
further development and extensions. 

• No other significant changes within 250m. 

2002 1:10,000 scale 
map 

• No significant changes. • Further commercial development is evident 
within the surrounding area, including a 
‘Technology Park’, denoted 550m to the 
north west. 

• No other significant changes within 250m. 

2005 1:10,000 scale 
map. 

• No significant changes. • No significant changes within 250m. 

2007 1:2,500 scale 
map.   

• The existing tanks are labelled. 

• No significant changes. 

• The works to the north-east of the site are 
shown to have been demolished. 

• No other significant changes within 250m. 

 
Historical maps are included with the Environmental Disclosure (Groundsure) Report in 
Appendix B.  
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3.2 Published Geology. 

Maps/publications 
referenced: 

BGS 1:10,000 Scale Sheets SJ35SW (Wrexham) Drift Edition and Solid Edition. 

Made Ground: Although no made ground is shown beneath the site, the historical activities associated 
with the site are likely to reveal the presence of made ground.  

Geological plans indicate made ground to be present 50m to the northwest and 100m to 
the northeast of the site. 

Drift Geology: The majority of the site is shown to be underlain by Glaciofluvial Sand and Gravel 
Deposits. Glacial Till deposits are shown to outcrop along the very southern boundary of 
the site.  

Alluvium deposits are shown approximately 30m to the northwest of the site, associated 
with the River Gwenfro. 

Solid Geology: The site is shown to be underlain by strata of Carboniferous, Westphalian C (Upper Coal 
Measures) comprising Ruabon Marl Formation, which are described by the BGS to 
comprise ‘red and purple sandstones with subordinate green banding and mottling, 
interbedded with red and grey feldspathic sandstones’.  

Several coal seams are recorded to outcrop to the west of the site, dipping to the east, 
and named as:  

Alpha Coal (300m to the west, recorded at thicknesses between 0.1-1.27m),  

Beta Coal (400m to the west, recorded at thicknesses between 1.5-3.7m),  

Gamma Coal (450m to the west, recorded at a thickness of 0.8m) and  

Delta Coal (500m to the west, recorded at thicknesses between 0.5-0.6m). 

These seams would therefore be present at depth beneath the site. 

Dip of Solid Strata: No dip directions are shown close to the site, however, the geological younging direction 
is to the east. 

Geological faults: The closest major fault (Wrexham Fault) is recorded approximately 500m to the east of 
the site, shown to be downthrowing strata to the east and orientated north-south. 

A second fault is located 700m to the north of the site, downthrowing strata to the north, 
in a general east-west orientation.  

 

3.3 Unpublished Geology. 

A borehole located within the west of the site (in the location of the Trading Standards Offices) 
encountered topsoil to approximately 0.5m depth, underlain by soft sandy clay to 0.9m, 
overlying sand and gravel, proven to a depth of 8.5m bgl. SPT N values were recorded between 
8 and 52, increasing with depth. No groundwater was encountered. 
 
Two boreholes located approximately 400m to the south west of the site encountered topsoil 
over a varying sequence of clayey sand/gravel and sandy clays. Sandy silt/clay was proven to a 
depth of 4.1m bgl. SPT N values were recorded between 5 and 7. No groundwater was 
encountered. 
 
3.4 Mining, Quarrying and Natural Cavities. 

The historical plans and BGS data referenced do not indicate any historical mining or quarrying 
activity within the site. Two wells are evident however on available historic plans, within the east 
of the site, which appear to have been associated with the former Engine Shed. 
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The Groundsure Report states that the site is located within the specified search distance of an 
identified mining area. However, the report also states that the risk of subsidence relating to 
shallow mining is ‘negligible’.  
 
In order to determine the risk to the site from recorded coal mining, a mining report was 
commissioned and obtained from the Coal Authority (CA). A copy of the mining report is 
included in Appendix C.  
 
Salient points pertinent to the site are summarised below: 
 

• The property is in the likely zone of influence from workings in 2 seams of coal at 240m 
to 360m depth, and last worked in 1922. Any ground movement from these coal workings 
should have stopped by now”. 

• “The property is not within the likely zone of influence of any present underground coal 
workings.” 

•  “No notice of the risk of the land being affected by subsidence has been given under 
section 46 of the Coal Mining Subsidence Act 1991.” 

• “There are no known coal mine entries within, or within 20m of, the boundary of the 
property”. 

• “At the surface, there are no known faults or other lines of weakness due to coal mining 
that have made the property unstable.” 

•  “The property is not within the boundary of an opencast site from which coal has been 
removed by opencast methods.” 

•  “There is no record of a mine gas emission requiring action by the Coal Authority within 
the boundary of the property”. 

 
Discussions with the Coal Authority indicates the seams to be named as the Quaker Coal seam 
and Main Coal seam. The BGS map indicates recorded thicknesses of the seams to be 
between 1.14m to 1.52m and 1.82m to 4.09m respectively.  
 
Based on the stratigraphic column given on the 1:10,000 geological map the distance between 
the Quaker Coal and the Alpha Coal would indicate that the Alpha Coal may be at shallow 
depth beneath the site.    
 
The Planning and Development department at Wrexham County Borough Council states that 
they have “no records of any past minerals extraction, quarrying or underground mining beneath 
or within the vicinity of the site”.  
 
A request for information has been made to the Building Control Department at WCBC. A reply 
is currently outstanding, which will follow under separate cover upon receipt.  
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3.5 Hydrology and Hydrogeology. 

 
Surface Waters 

Nearest Surface 
Water Features: 

• The Groundsure Report and Ordnance Survey maps of the area indicate that the 
nearest surface water feature is the River Gwenfro, located 80m to the north-west of 
the site. 

• River Quality records for the River Gwenfro indicate that the river has a chemical 
grade of ‘B’ (good) and a biological grade of ‘D’ (fair). The records are stated to have 
been taken 20m to the north-east of the site. 

Indicative 
Floodplains: 

• According to the Groundsure Report the site is partly located within Zone 2 and 3 
indicative floodplains. A Zone 2 floodplain estimates the annual probability of flooding 
as one in one thousand (0.1%), or greater from rivers, whereas a Zone 3 floodplain 
estimates the annual probability of flooding as one in one hundred (1%), or greater 
from rivers.   

• There are no areas benefiting from flood defences within 250m of the site boundary, 
and no areas used for flood storage.   

Recorded 
Pollution 
Incidents: 

• The Groundsure Report states that there are two discharge consents within 500m of 
the site; both are located 266m to the north at Maesgwyn Sewage Pumping Station. 
One relates to ‘Emergency Discharges’ and the other as ‘Pumping Station – Water 
Company’. Both were effective from March 2002.  

• The Groundsure Report states that there have been no EA recorded pollution 
incidents to controlled waters within 250m of the site boundary.  

Surface Water 
Abstractions: 

•  The Groundsure Report states that there are three surface water abstractions within 
1km of the site; the closest is recorded to be located 139m to the west, taken from 
the River Gwenfro for spray irrigation.  

• The Groundsure report states that there are two potable water abstraction licenses 
within 2km of the site. Both licences are located 1674m and 1870m to the south-east 
and south respectively, and are used for ‘Drinking, Cooking, Sanitary, Washing – 
Household’.  

• Both water abstraction licences are sourced from springs, and were issued in 1968. 

 
Groundwater  

Hydrogeology of 
Drift Deposits and 
Bedrock: 

• The site is recorded as being underlain by Glaciofluvial Sand and Gravel deposits, 
overlying Ruabon Marl Formation. 

• The information obtained as part of the Groundsure Report indicate that these 
formations are classified as a minor aquifer, which are defined as: 
“Fractured or potentially fractured rocks which do not have a high primary 
permeability and other formations of variable permeability including unconsolidated 
deposits. Although these formations will seldom produce large quantities of water 
for abstraction, they are important both for local supplies and in supplying base flow 
to rivers”. 

• The soils underlying the site are classified as having a high leaching potential with 
respect to groundwater vulnerability.  

Groundwater 
Abstractions: 

• The Groundsure report states that there are no records of groundwater abstractions 
within 2km of the site.   

Source Protection 
Zones: 

• The site does not lie within a Source Protection Zone; however, Zone 2 (outer 
catchment) and Zone 1 (inner catchment) Source Protection Zones are recorded by 
Groundsure to be located 265m and 286m respectively to the north-west of the site. 

 
The Environmental Health Department at WCBC state that they are “not aware of any private 
water abstractions within a 1km radius of the site”.  
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3.6 Landfill. 

Environment 
Agency (EA) 
Historic Landfill 
Sites: 

• The Groundsure Report states there is one EA historic landfill site within 1km of the 
site boundary. This lies 295m to the east at a location described as ‘Parciau’. The 
waste type is described as ‘Inert, Industrial, Commercial, Household’. This site is also 
recorded by Groundsure to be a Local Authority Landfill Site.  

• The Local Authority Environmental Health Department at WCBC state that this landfill 
site is an “uncontained and unlicensed domestic waste landfill site”. The approximate 
waste depth is stated as being ‘4 metres’ and the date of the final input was 
December 1972.  

• The correspondence from the LA states that: 
 “not all the landfill shown on the plan actually received domestic waste; the 
area which did is highlighted (on the drawing accompanying the 
correspondence) and this waste was deposited by the Council. Other areas of 
the site have also been used to deposit waste prior to its use by the Council 
(this waste is primarily ashy material)….the records state that the Council 
developed the landfill to reclaim the site from marshland for recreational 
purposes and that the majority of the fill is likely to be clinker. Some remedial 
works have been undertaken in the south east corner of the site, the works 
comprise a gas vent trench. The site is owned by WCBC and is currently a 
town park known as Bellevue Park.”  

• The Groundsure Report states that three other landfills are recorded to be located 
within 1.5km of the site.   

Operational 
Waste Treatment, 
Transfer and 
Disposal Sites: 

• One Operational Waste Treatment, Transfer and Disposal Site lies within 500m of the 
site boundary. This is located 349m to the north, at ‘Jacques Garage (Vehicle 
Dismantlers)’. The waste type is described as ‘non-hazardous (scrap yard)’ and there 
are ‘no known restrictions on the source of waste’. The size is stated to be ‘very 
small’ with an input rate of less than 10,000 tonnes per year. The license was 
recorded as being ‘surrendered’ on 1

st
 September 1992.  

• This site and operator also appear twice as an Environment Agency (REGIS) waste 
site. No further relevant details are provided. 

Non-operational 
Waste Transfer 
or Disposal 
Sites: 

• The Groundsure report states that there are two registered non-operational Waste 
Transfer or Disposal Sites within 500m of the site boundary. The closest lies 161m to 
the northwest at Ysbyty Maelor Wrexham Hospital. The waste type is described as 
‘difficult’ and is stated as being restricted to ‘waste produced/controlled by the license 
holder’. The site was recorded as being ‘exempt from licensing’ on 1

st
 October 1992.  

No further relevant details are provided. 

• The second site lies 479m to the west at Victor Fultons Transfer Station. The 
Groundsure report states that the waste type is described as ‘difficult’ and that there 
are ‘no known restrictions on the source of waste’. The license was recorded as 
being ‘surrendered’ on 1

st
 September 1992. No further relevant details are provided. 

       
Copies of the Groundsure report and correspondence received from the Local Authority are 
included in Appendix B and C respectively. 
 
3.7 Potentially Contaminative Sources. 

The Local Authority Environmental Health Department (LAEHO) at WCBC state that “the site 
has not been occupied by an authorised process and there are no Part A or Part B authorised 
processes within a 250m radius of the site.”  
 
The LAEHO at WCBC has not yet determined any sites as ‘contaminated land’; however, they 
provided the following information: 
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“…the site is on land that was formerly an engine shed, railway and a corporation depot, all 
of which may give rise to contamination and, therefore, at some time will have to be 
considered under Part IIA. In addition, the following land uses in the immediate area may 
also give rise to contamination and at some time will be considered under Part IIA: 
 

• Goods yard with railway sidings 

• Ambulance Depot 

• Factory (with electricity substation) 

• Depot and Warehouses.” 
 
The Environmental Health Department at WCBC state their records indicate that: 
 

“There are no reported spillages or other instances associated with the site or neighbouring 
premises”; and “There are no records of any instances of nuisance associated with the site 
or immediate surrounding premises and no formal notices have been issued by the 
Authority”. 
 

According to the Environmental Data Report there are forty two potentially contaminative 
industrial sites within 150m of the property, including three on site. These include the following 
operations: 
 
Activity/Category Distance from site (m) (compass direction) 

Railway Stations, Junctions and Halts On Site; 44m (E); 112m (S) 

Electricity Sub-station On Site; 6m (N); 126m (W); 130m (SW) 

Transport Storage and Delivery  On Site; 26m (N); 31m and 34m (NW); 88m (SE) 

Vehicle Parts and Accessories  24m (N) 

Medical Equipment, Supplies and Pharmaceuticals.  31m (NW) 

Ambulance Station and Workshop  40m (NW) 

Tanks 58m (NE); 105m (N); 113m (NE); 144m (NW) 

Water Tower (Pumping Stations) 85m (N) 

Works or Factories 94m (E); 121m (W); 

Chimneys  109m (N) 

Industrial Repairs and Services (Plumbing and Heating) 136m (SE) 

 
3.8 Miscalleaneous. 

Radioactive 
Substance (RAS) 
Licenses: 

• The Groundsure Report states that there are three records of Radioactive Substance 
(RAS) licenses on site. One is registered to Jacobs UK Ltd Engineering Services 
Laboratory and was effective from 8

th
 May 2002. This is now described as 

‘revoked/cancelled’.  

• Another license on site is held by Wrexham Borough Council Engineering Services 
Laboratory for the ‘keeping and use of mobile radioactive sources’. This was first 
effective from 31

st
 March 1991 and has been superseded by two subsequent variations 

before being ‘revoked/cancelled’ in April 1997. 

• The third license is held by ‘Babtie Group Ltd’, Engineering Services Laboratory has 
been effective from 1

st
 September 2003. Another twenty two category 3 and 4 RAS 

licenses lie within 250m of the site boundary, all of which are located at Wrexham 
Maelor Hospital, 198m to the northwest. 

Recorded Petrol 
and Fuel Sites: 

• The Trading Standards Enforcement Officer at Wrexham County Borough Council 
stated that although they hold no formal records of any underground petroleum storage 
tanks on site “above ground Diesel and LPG Storage Tanks and a freestanding 
Petroleum Store constructed of brick and an LPG caged cylinder store in the open air” 



Phase 1 Geoenvironmental Appraisal – October 2008       Page 11 of 24 

 

Report: C3051: Ruthin Road, Wrexham 
Prepared For: Optimisation Developments Ltd  

are currently situated within the site area.  

Fuel Storage 
Tanks: 

• Two above ground gas oil tanks, one diesel tank and LPG tanks are located on site, 
which appear in general good order. No visual evidence of spillages was noted around 
the tanks. 

• Correspondence from the Petroleum Licensing Officer (PLO) stated the following:  
‘As the area includes our old Trading Standards Office, I can inform you that as far 
as I am aware that there has never been any underground petroleum storage tanks 
on that site, however that does not mean that there has never been any form of UST 
say for Diesel etc. In fact as far as I am aware there are above ground Diesel and 
LPG Storage Tanks on the Highways site, whilst our old office in the same area has 
a freestanding Petroleum Store constructed of brick and an LPG caged cylinder 
store in the open air…’ 

     Information received from the PLO is included in Appendix C. 

Local Authority 
Pollution and 
Prevention 
Control (LAPPC) 
and IPC 
Processes: 

• The Groundsure Report states there are no IPC or IPPC holding licenses or 
authorisations within 1km of the site boundary. 

Natural Ground 
Subsidence: 

• The Groundsure Report records the maximum risk of natural ground subsidence to the 
site is ‘very low’. 

• The Groundsure Report states that the site is classified as a ‘very low’ to ‘negligible’ 
shrink-swell clay hazard (predominantly low plasticity).  

• The site area is classified as ‘negligible’ risk from compressible deposits and ‘very low’ 
risk from running sand hazards. 

 
Copies of correspondence and drawings received from the Local Authority and PLO are 
included in Appendix C. 
 
4.0 PROPOSED DEVELOPMENT. 

It is understood that the proposed superstore will cover an area of approximately 1 hectare with 
an associated Petrol Filling Station to the south, areas of car parking to the east, a service yard 
to the west of the site and soft landscaping. An area of public open space (POS) is proposed to 
the northeast and east of the site.  
 
No detailed design drawings or structural loadings have been provided at this stage although a 
plan indicating the position of the proposed development layout is shown detailed on Drawing 
No. C3051/03, included in Appendix A. 
 
5.0 FIELDWORK. 

5.1 Introduction. 

The area delineated by the client for the intrusive investigation comprises an area covering 
approximately 2.1 hectares within the proposed car park, as shown on Drawing No. C3051/04, 
presented in Appendix A. 
 
The fieldwork was undertaken between the 5th and 7th August 2008 and comprised: 
 

• Eight window sample boreholes (WS’s) drilled to depths of between 5.00m bgl and 
9.00m bgl;  
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• Seventeen trial pits (TP’s) excavated by a JCB with backhoe excavator to depths 
between 0.60m and 3.80m bgl; and 

• Soakaway tests within natural strata in three trial pits (TP1, TP2 and TP4). 
 
The above scope of works was based on the client’s requirements for drainage design.  
 
The fieldwork was undertaken under the direct supervision of a Sirius Geoenvironmental 
Engineer. The JCB excavator was sourced externally.  
 
Window sampling was carried out using a tracked window sample rig equipped with a drop 
weight. The weight was used to drive steel tubes into the ground to obtain a continuous sample; 
the samples being recovered in uPVC liners. Sub samples were then taken from the liners. 
 
The installation of gas and groundwater monitoring wells in window sample boreholes was 
outside the remit of work specified by the client. As no wells were installed, the monitoring of 
groundwater and hazardous gases lies outside the scope of this report. 
 
5.2 Exploratory Hole Locations. 

The exploratory hole positions were determined on site by a representative from Sirius in 
conjunction with a site operative. The exploratory positions are shown on Drawing No. C3051/04, 
contained within Appendix A.   
 
At the request of the client, exploratory holes were located within an area located in the eastern 
part of the site as shown on Drawing C3051/04, in Appendix A. Exploratory holes were located 
where possible to maximise coverage within the designated area, minimise disruption to 
operations and to avoid known underground services. 
 
Guidance presented in BS10175 and CLR4 was followed in determining exploratory hole 
locations. 
  
Each exploratory hole position was scanned for services in advance of excavation using a cable 
avoidance tool (CAT scan).   
 
5.3 Strata Description. 

Depths and descriptions of strata encountered together with details of the samples recovered are 
presented in the exploratory hole logs in Appendix D. 
 
Strata descriptions are based on an examination of the strata encountered together with 
consideration of the in situ and laboratory test data. Procedures and principles contained in 
BS5930 (1999), BS10175 (2001), BS1377 (1990) and Eurocode 7 have been followed. 
 
The depth of strata on the record sheets are recorded from current ground levels at each 
location.  The information contained in this report is limited to that contained within the locality of 
each exploratory hole, as indicated on Drawing No C3051/04, included in Appendix A.  
 
5.4 Sampling. 

Disturbed samples of all strata encountered were selected from each exploratory hole by a 
representative of Sirius during the intrusive investigation works. 
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Samples of soil for chemical analysis were placed into 1 litre plastic and glass jar containers, as 
appropriate and dispatched to a UKAS/MCERTs accredited laboratory on the same day of 
fieldwork under appropriate Duty of Care. Samples for chemical testing were stored at 
approximately 4°C using cool boxes to maintain sample integrity.  
 
5.5 Soakaway Tests. 

Soakaway tests were carried out in general accordance with the test method specified in BRE 
Digest 365 - Soakaway Design. Water was added to the excavation, to fill the test zone, using a 
5000 litre bowser, towed by a tractor. The soakaway tests were repeated three times per trial pit 
(excluding TP4 due to time constraints) as defined within BRE 365. 
 
Plots of water level against time are provided on the soakaway result sheets, presented in 
Appendix E, and are discussed further in Section 7.8.   
 
6.0 LABORATORY TESTING. 

6.1 Chemical. 

Six soil and four leachate samples of made ground were tested for a range of potential 
contaminants under subcontract with Derwentside Environmental Testing Services (DETS), a 
UKAS and MCERTS accredited laboratory.  
 
The analytes tested are listed in Section 8.1 of this report. The results of the tests, as received 
from the laboratory, are included in Appendix E, and discussed in Section 8.0 of this report. 
 
6.2 Geotechnical. 

Geotechnical testing was not carried out as part of this investigation other than sulphates as 
part of the chemical testing. Geotechnical testing was outside the scope of the original remit.  
 
7.0 GROUND CONDITIONS AND MATERIAL PROPERTIES. 

7.1 General. 

A complete record of all strata encountered is provided on the exploratory hole logs contained 
within Appendix D. These show the area investigated to be generally underlain by a sequence 
of made ground, overlying sand and gravel deposits proven to a depth of 9.0m bgl. A silty, 
sandy, slightly gravelly clay (locally reworked) was present below the made ground in several 
exploratory holes. Bedrock was not proven in any of the exploratory holes.  
  
The made ground was found to be deeper within the eastern portion of the site where relic 
foundations associated with the former structures were also encountered.   
 
Please note that the exploratory holes were limited to the designated area of investigation, and 
as such, ground conditions may vary elsewhere across the whole site.  
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Table 1: Summary of Ground Conditions 

Strata description 
Depth to top 
of strata (m 

bgl) 

Thickness of 
strata (m) 

Tarmacadam.  (WS1-WS4, WS6-WS8).   

Grey sandy fine to coarse angular to very angular GRAVEL of limestone (WS5). 

[HARDSTANDING] (Council Depot area only) 

GL 

GL 

0.10 to 0.25 

0.50 

 

Western area (council depot) of investigation. (WS1-WS8) 

Grey brown black coarse sandy angular GRAVEL of brick, limestone and 
quartzite. Sand is of ash. Occasional slag and ACM’s.   

Firm brown black sandy, slightly gravelly, organic rich in parts CLAY. Sand partly 
of ash.   

Eastern/north eastern area of investigation (‘undeveloped area’)   

Black/brown gravelly SAND, locally of ash. Gravel is fine to coarse angular of 
clinker, sandstone, limestone, brick and occasional slag (TP3, TP5, TP6, TP7, 
TP9, TP10, TP11, and TP12).  

Black/red sandy cobbles of brick. Sand is of ash. Asbestos lagging locally 
identified. Concrete obstructions identified in TP’s 8A – 8C and TP13. (TP1, TP2, 
TP4, TP8A to D, TP13 and TP14).  

 [MADE GROUND] 

 

0.10 to 0.25 

 

 

GL 

 

GL 

 

0.20 to 0.70 

 

 

0.40 to 2.80 

 

Up to 1.80 
(TP1) 

 

Firm consistency, brown, silty, sandy, slightly gravelly CLAY [low plasticity]. 
Sand is fine. Gravel is fine to coarse subrounded to angular of quartzite, 
sandstone and occasional coal.   

(WS1, WS3, WS8, TP6, TP7, TP8D, TP10 and TP14).   

[NATURAL COHESIVE DEPOSIT] 

 

0.90 to 2.80 

  

 

0.10 to 0.80 

Light brown very gravelly fine to coarse SAND. Gravel is fine to coarse rounded 
to subangular of sandstone, quartzite and limestone. 

Brown sandy fine to coarse subangular to angular GRAVEL with occasional 
cobbles and boulders of sandstone, quartzite and limestone.   

(All exploratory holes except TP3, TP8A, TP8B and TP13).   

[GLACIO-FLUVIAL SAND AND GRAVEL DEPOSITS] 

0.30 to 3.60 

 

Proven to 9.00 

 

 

7.2 Made Ground. 

Made ground was proven to depths of between 0.30m (WS6) and >2.50m bgl (TP3) across the 
area of investigation.  
 
Made ground was generally found deepest within the south-eastern corner of the site, where the 
topography was raised to form an embankment for the former railway. Made ground was 
generally found to depths of between 1.0m and 2.0m bgl within the open, undeveloped northern 
area of the investigation, and to depths between 0.5m to 1.0m bgl within the developed council 
depot area of the investigation.  
  
Window sample probeholes located within the council depot area generally identified surface 
hard standing, comprising tarmacadam, to a maximum depth of 0.25m bgl (WS7). This was 
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underlain by a fine to coarse sand and gravel sub-base comprising limestone, sandstone, 
concrete, brick and occasional slag. Sand was recorded to be partly of ash. Bands of slightly 
organic (in parts) clay were encountered within WS1-WS4 and WS8 to a maximum depth of 
0.70m bgl (WS1).  Possible asbestos containing materials were encountered within WS1.  
  
Trial pits located in the east and north-east of the area of investigation encountered grass/rough 
ground at the surface, underlain by granular made ground comprising brown black sandy fine to 
coarse gravel of ash, brick, coal, clinker, slag and concrete. Frequent pieces of asbestos 
sheeting and lagging were encountered, together with timber.  
 
Demolition rubble was encountered which was recovered as sandy gravel of ash and brick with 
cobbles of brick and concrete together with relic foundations. TP8A, TP8B, TP8C and TP13 
refused on slabs of concrete within this strata. The base of the made ground was not proven in 
TP3. 
 
Granular made ground toward the west and northwest comprised generally black brown gravelly 
sand of ash to sandy gravel of clinker, sandstone, limestone and brick. Slag fragments were 
locally identified in TP5, TP6, TP7, TP8D, TP9 and TP10.  
 
Cohesive made ground was locally encountered underlying the granular materials and 
comprised orange brown, sandy, gravelly reworked clay with lenses of ash.  
 
7.3 Natural Cohesive Deposits. 

Firm consistency, brown, silty, sandy, slightly gravelly clay was encountered within several trial 
pits, generally located to the east of the site, and also within WS1, WS3 and WS8, located 
within the north western area of the council depot. The cohesive deposits were encountered at 
a maximum depth of 2.80m and at a maximum thickness of 0.80m in TP10.   
 
7.4 Glaciofluvial Sand and Gravel Deposits. 

Deposits ranging from gravelly fine to coarse sand to brown sandy, cobbly fine to coarse, 
rounded to subrounded gravel of sandstone and quartzite were encountered. Occasional 
boulders were identified (TP5, TP6, TP7 and TP9) of sandstone generally 0.3mx0.3m in size.  
The sands and gravels were encountered underlying the base of the made ground or where it 
occurred, by natural cohesive strata, in all exploratory holes. The sand and gravel deposits were 
proven to a maximum depth of 9.00m bgl in WS1 and WS3. Pockets/bands of firm consistency 
red clay were present within this strata. The granular material generally became coarser with 
depth, with cobbles and boulders becoming more frequent from approximately 2.0m depth.  
 
Bedrock was not encountered in any exploratory hole.   
 
7.5 Groundwater. 

No groundwater seepages were observed in any of the exploratory hole locations during the site 
investigation, however, dampness was encountered in WS1, WS3, WS5, WS6, TP5, TP7, 
TP8D, TP9, TP11 and TP12 at depths between 0.8m and 3.0m bgl.  
 
It should be borne in mind that water levels are likely to fluctuate with seasonal/rainfall 
influences and may, therefore, be substantially higher at wetter times of year than those found 
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during this investigation. Groundwater monitoring wells are required to determine equilibrium 
groundwater levels.  
 
7.6 Visual/olfactory Evidence of Contamination. 

A slight hydrocarbon odour was observed within made ground between 0.10m and 0.20m depth 
in WS6. Ash was observed as a major constituent of the made ground within the majority of 
exploratory holes, possibly indicating PAH and heavy metal contamination. No other 
visual/olfactory evidence of hydrocarbon contamination was encountered.  
 
Suspected asbestos was encountered within several exploratory holes in the form of cement 
sheeting and lagging.   
 
7.7 Geotechnical Properties. 

Samples were tested as part of the chemical testing regime, for water soluble sulphate and pH.  
Water soluble sulphates in the range of <0.01g/l to 0.08g/l and pH values in the range of 8.9 to 
10.4 have been recorded. In accordance with BRE Special Digest 1 (2005) for the design of 
buried concrete, the preliminary design sulphate class is DS1 and ACEC class of AC1 based on 
brownfield site designation and mobile groundwater conditions.   
 
No other geotechnical testing was carried out. 
 
7.8 Soakaway Test Results. 

Seven soakaway tests were carried out in three trial pits, reference TP1 (SW01-SW03), TP2 
(SW04-SW06) and TP4 (SW07). The trial pits were excavated using a JCB 3CX back hoe 
excavator, to a maximum depth of 2.85m. All soakaway tests were undertaken within natural 
sand and gravel deposits, below the base of the made ground. The soakaway tests were 
supervised by a Sirius engineer, who logged the trial pits in accordance with Eurocode 7. The 
trial pit logs are presented in Appendix D to this report.   
 
The tabulated results, together with a plot of water level versus time, are included as Appendix 
E to this report.   
 
Infiltration rates for each trial pit are tabulated in Table 2 below: 
 
Table 2: Soil Infiltration Rates 

Trial Pit Soil Infiltration Rates (m/s) 
Lowest Recorded Infiltration 

Rate (m/s) 

SW01 SW02 SW03 
TP1 

1.48E
-04

 1.69E
-04

 1.07E
-04

 
1.07E

-04
 

SW04 SW05 SW06 
TP2 

4.66E
-04

 1.96E
-04

 9.11E
-05

 
9.11E

-05
 

SW07 SW08 SW09 
TP4 

3.41E
-05

 N/A N/A 
3.41E

-05
 

Note, SW08 and SW09 not completed due to time constraints 
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8.0 CHEMICAL CONTAMINATION. 

8.1 General/Conceptual Site Model. 

The desk study has revealed that the site has developed as a railway yard with associated 
engine shed, tanks, wells and chimneys in the central and eastern parts of the site from at least 
1909. The railway buildings are shown to have been demolished by 1985, when a council depot 
is shown in the western part of the site.  
 
To determine the possible contaminants associated with the known site uses, reference was 
made to the following document:  
 

• DEFRA R & D Publication CLR 8. 

 
Based on the above, contaminants that may be found on site include, but are not necessarily 
limited to: 
 

• Toxic and phytotoxic metals 

• Sulphates 

• PAH’s  

• Oil/fuel hydrocarbons (Aromatic/Aliphatic)  

• Asbestos.  
 
The known historical and present uses of the site are considered to give rise to a moderate/high 
potential for significant ground contamination. 
   
The site is considered to lie within a setting of moderate environmental sensitivity with respect to 
controlled waters. 
  
Factors which are considered pertinent to this conclusion are:  
 

• The site is located above a minor aquifer with soils of a high leaching potential, 

• There are three surface water abstractions within 1km of the site (the closest being 139m 
to the west), 

• The River Gwenfro lies 80m to the north west, and 

• Source Protection Zones 1 and 2 are located approximately 270m to the north west of 
the site.   

 
The development proposals indicate the future end use of the site to be commercial, and that 
the surface cover across areas of buildings and car parking will generally comprise 
hardstanding. The area of POS is likely to be landscaped. This is considered to represent a low 
to moderate sensitivity end use to occupiers and users of the superstore, since their direct 
exposure to any ground contamination will be mitigated by hard cover and their exposure time 
on site will be limited. 
 
Three soil samples of made ground (two granular and one cohesive) and one natural were 
tested for the following determinants: 
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pH, arsenic, cadmium, chromium, copper, lead, mercury, selenium, nickel, zinc, water 
soluble and total sulphate, total phenols (monohydric), total and speciated polyaromatic 
hydrocarbons (PAH) and, total organic carbon (TOC). 

 
Two soil samples of made ground was tested for total and speciated TPH (aliphatic/aromatic 
split) and one sample for BTEX and MTBE.  
 
Three of the made ground samples were also screened for presence of asbestos fibres.   
 
The leachable concentrations of the following analytes were determined from three samples of 
made ground and one natural:  
 

pH, arsenic, cadmium, chromium, copper, lead, mercury, selenium, nickel, zinc, sulphate, 
total phenol, total and speciated PAH. 
 

The results, as provided by the laboratory, are presented in Appendix E.  
 
A conceptual site model is presented as Drawing No. C3051/05, included in Appendix A. 
 
8.2 Current Guidance and the Interpretation of Analytical Data. 

Contaminated land is defined under law through Part 2A of the Environmental Protection Act 
1990, implemented through Section 57 of the Environment Act 1995. This supports a ‘suitable 
for use’ based approach to the risk assessment of contaminated land. The site specific risk 
assessment is based upon an assessment of plausible pollutant linkages, referred to as the 

contaminant → pathway → receptor model, based upon the current or proposed use of the site. 
 

The first stage comprises the development of a preliminary conceptual site model (CSM), 
usually based on desk top study data. This is undertaken in order to identify potential 
contaminants, pathways and targets. This initial model can then be used to scope an 
effective/targeted intrusive ground investigation.   

 
Following completion of the investigation, the findings are used to refine the preliminary CSM, in 
order that a suitable cost effective remediation strategy can be devised or further investigation 
and risk assessment undertaken. 
 
The process of refining the preliminary CSM, involves semi quantitative risk assessment, which 
is split into two parts:  
 

• The comparison of the soil analysis results against generic soil screening values, to 
establish sources of contamination (Generic Quantitative Risk Assessment); and, 

 

• A qualitative risk assessment to identify any plausible pollutant linkages from 
contaminant through to receptor.   

 

If the screening levels are exceeded and the qualitative risk assessment identifies a plausible 
pollutant linkage, then assessment could move onto another stage, which could include 
additional investigation, a more sophisticated Detailed Quantitative Risk Assessment (DQRA), 
or remedial action taken to break the pollutant linkages. The benefits of undertaking a DQRA 
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must be weighed against the likelihood that it will bring about cost savings in the proposed 
remediation.  
 
The initial screening criteria currently used by Sirius are as follows: 
 
CLEA (2002) 
The current best practice soil screening values for use in UK are derived using CLEA (2002) 
published by DEFRA. A number of standard land uses are defined within CLEA (2002) for which 
generic soil guideline values (SGVs) can be derived. Currently, published SGVs have been 
withdrawn. 
 
Sirius In House SSVs (Soil Screening Values) 
In the absence of published SGVs, Tier 1 generic Soil Screening Values (SSVs) have been 
derived by Sirius for selected contaminants of concern. SSVs have been calculated for standard 
land uses in accordance with the current UK best practice guidelines set out within DEFRA 
‘CLEA’ publication CLR10 and the subsequent supporting briefing notes using an appropriate 
risk assessment model.  
 
The human health GAC values used were derived on the basis of the CLR7-10 guidance. In the 
absence of complete updated guidance and a validated version of the revised CLEA model, 
these have been retained temporarily for screening purposes. 
 
LQM/CIEH (2007) Generic Assessment Criteria for Human Health Risk Assessment 
In the absence of published SGVs, reference is made to the Tier 1 generic assessment criteria 
published by LQM. This data was derived using the CLEA UK software and is fully compliant 
with UK contaminated land policy.  
 
The generic quantitative risk assessment carried out as part of this report assumes a 
commercial end use. 
 
8.3 Results. 

Total Soil Concentrations 
The results of the soils analysis are presented in Appendix F of this report, and are summarised 
in the table below. 
 
Table 3: Summary of Total Soil Concentrations and Generic Semi-Quantitative Risk Assessment 
for Commercial End Use  

Parameter 
Screening value 
(mg/kg, unless 

otherwise stated) 

No. of 
samples 

above 
screening 

value 

No. of 
samples 
tested 

Maximum 
concentration above 

Screening Value 
(mg/kg, unless 

otherwise stated) 

Metals/Metalloids 

Arsenic  500 
(1) 

0 4  

Cadmium  1,400
 (1)

 0 4  

Chromium (Total)  5,000 
(1)

 0 4  

Lead 750 
(1)

 0 4  

Mercury 480 
(1)

 0 4  

Selenium 8,000 
(1)

 0 4  

Copper 45,700 
(2)

 0 4  
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Parameter 
Screening value 
(mg/kg, unless 

otherwise stated) 

No. of 
samples 

above 
screening 

value 

No. of 
samples 
tested 

Maximum 
concentration above 

Screening Value 
(mg/kg, unless 

otherwise stated) 

Nickel  5,000 
(1)

 0 4  

Zinc 188,000 
(2)

 0 4  

Inorganics 

pH  <5 0 4  

Total Sulphate 2,400 
(3)

 0 4  

Water Soluble Sulphate 0.5 g/l 
(3)

 0 4  

Organics 

PAHs 

Acenaphthene 88,000*
(4)

 0 4  

Anthracene 440,000*
(4)

 0 4  

Acenaphthylene 74,000*
(4)

 0 4  

Benzo(a)anthracene
+
 293*

(4)
 0 4  

Benzo(b)fluoranthene
+
 295*

(4)
 0 4  

Benzo(k)fluoranthene
+
 980*

(4)
 0 4  

Benzo(g,h,i)perylene
+
 980*

(4)
 0 4  

Benzo(a)pyrene 29.7
(2)

 0 4  

Chrysene
+
 980*

(4)
 0 4  

Dibenz(a,h)anthracene 29.7
(2)

 0 4  

Fluoranthene 58,000*
(4)

 0 4  

Fluorene  59,000
(2)

 0 4  

Indeno(1,2,3-cd)pyrene
+
 370*

(4)
 0 4  

Naphthalene 290
(2)

 0 4  

Pyrene 44,000*
(4)

 0 4  

Phenanthrene  30,900*
(4)

 0 4  

TPH 

Aliphatic EC 5-6 95.3
(2)

 0 2  

Aliphatic EC >6-8 242
(2)

 0 2  

Aliphatic EC >8-10 65.9
(2)

 0 2  

Aliphatic EC >10-12 29,900
(2)

 0 2  

Aliphatic EC >12-16 29,900
(2)

 0 2  

Aliphatic EC >16-35^ 617,000
(2)

 0 2  

Aromatic EC 5-7 26.9
(2)

 0 2  

Aromatic EC >7-8 30.4
(2)

 0 2  

Aromatic EC >8-10 107
(2)

 0 2  

Aromatic EC >10-12 625
(2)

 0 2  

Aromatic EC >12-16 12200
(2)

 0 2  

Aromatic EC >16-21 9190
(2)

 0 2  

Aromatic EC >21-35 9250
(2)

 0 2  

Miscellaneous Organics  

Monohydric Phenol  21,900
(1)

 0 4  

Benzene 1.66
(4)

 0 1  

Ethlybenzene 48000
(1)

 0 1  

Toluene 150
(1)

 0 1  

Xylene 341
(4)

 0 1  

MTBE 2110
(4)

 0 1  

Others     

TOC  3 w/w%
(5)

 2 4 7.8% TP5 at 0.50m; 
3.7% TP2 0.50m depth. 

Asbestos ND 0 3  
1
 DEFRA, Soil Guideline Values – for commercial end use 

2
 LQM/CIEH (2007) Generic Assessment Criteria for Human Health Risk Assessment (for a sandy soil with 1% SOM and pH 7.0) 
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3
 BRE (2005) Special Digest 1, 3rd Edition, Concrete in aggressive ground. Upper limits for DS-1 Design Sulphate Class concrete. 

4 
CLEA UK software has been used to calculate a number of Sirius In House GACs, based on a 1% SOM in this instance. 

5
 The Hazardous Waste (England and Wales) Regulations 2005. ‘Inert’ waste threshold. 

6
 ICRCL (1986) Guidance Note 61/84, 2nd Edition, Notes on the fire hazards of contaminated land. 

+ Contaminants where a TEF has been applied. Reference chemical: benzo(a)pyrene. 
*Values not integrated based on direct contact / ingestion. 
** Values not integrated based on inhalation. 
^ Laboratory results for bandings C16-C21 and C21-C35 combined for GAC C16-C35. 
SSV based on most conservative reported value.  

 
Total Organic Carbon (TOC) was recorded to exceed 3 w/w% in two of the samples tested, with 
a maximum concentration of 7.8%w/w in TP5 at 0.50m. Both exceedences were encountered 
within made ground soils.  
 
No other determinants tested were found to exceed their relevant guideline values.   
 
No asbestos fibres were detected in the samples screened.  
 
Soil Leachate Testing 
The results of the leachability testing of the soils are summarised in the table below. The results 
have been compared to both the Environment Agency Freshwater Environmental Quality 
Standards (EQS’s), and the Water Supply (Water Quality) (Amendment) Regulations 2001 and 
2007 based on the receiving waters being the nearby River Gwenfro and the underlying minor 
aquifer respectively. Analytical test results are presented in Appendix F. 
 
Table 4: Summary of Soil Leachate Concentrations and Generic Semi-Quantitative Risk 
Assessment  
Parameter Generic Assessment 

Criterion 
(µg/l unless 

otherwise stated) 

No. of 
samples 
above 

screening 
value 

No. of 
samples 
tested 

Maximum 
concentration above 

Screening Value 
(µg/l, unless 

otherwise stated) 

Metals/Metalloids     

Arsenic  50 
(a)

 10 
(b)

 
 

0 4  

Cadmium   5 
(a, b)

 0 4  

Chromium
+
 250 

(a) 
50 

(b)
 0 4  

Lead
+
 250 

(a)
  25 

(b)
 0 4  

Mercury  1 
(a, b)

 0 4  

Selenium  10 
(b)

 0 4  

Copper
+
 28 

(a)
  2,000 

(b)
 0 4  

Nickel
+
 200 

(a)
  20 

(b)
 0 4  

Zinc
+
 500 

(a)
  5,000 

(b)
 0 4  

Naphthalene 8 
(a)

 0 4  

Benzo(a)pyrene 0.01 
(b)

 0 4  

Benzo(b)fluoranthene* 0.1 
(b)

 0 4  

Benzo(k)fluoranthene* 0.1 
(b)

 0 4  

Benzo(ghi)perylene* 0.1 
(b)

 0 4  

Indeno(1,2,3-cd)pyrene* 0.1 
(b)

 0 4  

Sum PAH-4* 0.1 
(b)

 0 4  

Phenol 0.5 
(b) 

0 4  

pH 6-9 pH units 
(c)

 0 4  
(a) Environment Agency (2002) Environment Agency technical advice to third parties on pollution of controlled waters for Part IIA of the EPA 

1990. Freshwater Environmental Quality Standards (EQS). 
(b) The Water Supply (Water Quality) (Amendment) Regulations 2001 and 2007. 
(c) The Surface Waters (Fishlife) (Classification) Regulations 1997. 
* The sum of all 4 individual PAHs marked with an asterisk (*) 
+  Hardness related (Published hardness of River Gwenfro used (349), sampled in 2006 by Environment Agency). 



Phase 1 Geoenvironmental Appraisal – October 2008       Page 22 of 24 

 

Report: C3051: Ruthin Road, Wrexham 
Prepared For: Optimisation Developments Ltd  

No determinands were found to exceed their relevant guideline value. 
 
8.4 Qualitative Risk Assessment. 

The site has previously been subject to uses that are deemed to have a moderate/high potential 
for contamination. Historical uses have included railway sidings, a goods shed, tanks, wells and 
a chimney.    
 
End Users 
Based on the source>pathway>target philosophy, the limited chemical results obtained from the 
area of investigation and the proposed development, the risk to end users is likely to be low. 
Further site investigation and a comprehensive chemical testing regime is however required to 
confirm the risk to end users.   
 
It is likely however, given that visual evidence of asbestos was encountered within several 
exploratory holes, that a capping layer of clean cover will be required within any area of soft 
landscaping or POS.   
 
Controlled Waters 
Given the results of the limited leachate testing undertaken, the environmental setting of the site 
and the proposed development, the impact to controlled waters from the tested soils is 
considered to be low/negligible. Extensive further site wide sampling/testing, including 
groundwater testing, is required to corroborate the site wide situation. Given the recorded 
history of the site, and the geological profile, some groundwater contamination is anticipated.  
 
It is recommended that additional intrusive investigation and chemical laboratory testing be 
undertaken to confirm the contamination profile of the site, and the current contamination status 
of groundwater. From this, the need for any remediation can be determined. 
 
Built Development 
Based on the limited number of samples tested for water soluble sulphate and pH, and in 
accordance with BRE Special Digest 1, a preliminary Design Sulphate Class of DS-1 and an 
ACEC Class of AC-1 could be used for buried concrete in contact with soils at the site, which 
should be corroborated as part of any future detailed intrusive investigation.   
 
9.0 PRELIMINARY CONCLUSIONS. 

9.1 Flooding 

According to the Groundsure Report, the site is partly located within Zone 2 and 3 indicative 
floodplains. 
 
A flood risk assessment was beyond the scope of this report. It is recommended that 
consultation be undertaken with the Environment Agency to determine implications of potential 
flooding on the proposed redevelopment.  
 

9.2 Mining, Quarrying and Natural Cavities. 

The findings of the desk study, undertaken as part of this investigation, indicate the site to be in 
an area where the risk to the site from hazards associated with natural cavities and mining are 
considered to be low. Although the Groundsure report indicates the potential for shallow mining 
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to be negligible, there is a potential risk for seams outcropping to the west of the site (comprising 
Alpha, Beta, Gamma and Delta seams) to underlie the site at influencing depth. Intrusive 
investigation comprising rotary probing is recommended to be undertaken during any future site 
investigation to confirm the depth to any coal seams within influential distance to the site. 
 
Two wells have been identified on the site from available historical plans. Further investigation 
should be undertaken to identify the locations of the wells to establish their stability.   
 
9.3 Excavations. 

Underground obstructions are likely to be encountered, such as former foundations and timber 
associated with former railway sidings. Obstructions will be required to be locally broken and 
grubbed out.   
 
No man entry into unsupported excavations should be allowed without an appropriate risk 
assessment. Reference to CIRIA 97 Trenching Practice should be made to establish suitable 
means of support or battering of excavation sides during construction. 
 
Based upon the results of the ground investigation, seepage of groundwater from made ground 
and shallow natural soils within excavations is expected to be negligible. If groundwater is 
encountered then it is considered likely that pumping from sumps should be sufficient to control 
inflows.   
 
It is recommended that an adequate drainage system for surface water be installed by a 
competent contractor in order to prevent surface water ponding or collecting during and post 
construction, which may in turn lead to deterioration of the founding stratum.   
 
9.4 Contamination Constraints to Development. 

It is understood that the site is to be developed with a commercial superstore with service area 
to the west, petrol filling station and associated areas of car parking. An area of POS is to be 
located within the north east of the site.     
 
Based on the contaminant > pathway > receptor philosophy and the chemical results obtained 
as part of this investigation, a preliminary assessment of the soils tested appears to indicate a 
low risk to proposed end users and controlled waters. However, only limited testing was carried 
out in the area of intrusive investigation which was also limited in extent. It is therefore 
recommended that a fully scoped site investigation be undertaken (including groundwater 
sampling / testing) in order to confirm the contamination profile of the whole site, and the current 
contamination status of groundwater. From this, the need for any remediation can be 
determined. 
 
Given that visual evidence of asbestos was encountered within several exploratory holes, a 
capping layer of clean cover is likely to be required within any areas of soft landscaping / POS.   
 
It is possible that areas of significant contamination not identified to date may be encountered 
onsite during redevelopment. If any areas of noxious odorous, brightly coloured, fibrous, liquid 
etc contamination are encountered further advice should be sought from a suitably qualified 
consultant. 
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Any material removed from site should be undertaken in accordance with the Duty of Care 
Regulations 1991 and the Landfill Directive.  
 
Normal health and safety procedures should be adopted by groundworkers including no eating, 
drinking or smoking on-site, designated clean and wash areas and protective clothing. 
Additional precautions will be required to cater for the suspected ACM’s.  
 
An appropriately qualified consultant / contractor should assess the site for invasive plants such 
as Japanese Knotweed. Should any known/suspected Japanese Knotweed be identified then, 
the areas should be treated / over excavated by a suitably qualified specialist contractor.  
 
9.5 Soakaway Infiltration Tests. 

Seven soakaway tests were undertaken within three trial pits within natural strata (TP1, TP2 
and TP4), with the lowest recorded infiltration rates of between 1.07E-04 and 9.11E-05. These 
should be used in final soakaway design to be undertaken by the clients chosen contractor. The 
effectiveness of any final soakaway is a function of the size, depth, anticipated discharge rates 
and the infiltration rate provided.   
 
9.6 Regulatory Approval. 

The conclusions and recommendations presented above are considered practical based on the 
findings of the preliminary phase 1 site investigation. However, the conclusions and 
recommendations are not intended to gain regulatory approval and, therefore, the report should 
be used as an addendum to any final fully scoped site investigation report for regulatory 
approval.   
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