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1. Introduction 

1.1. General Introduction 
 

This Report presents the results of a combined Phase I and Phase II Geo-
environmental Site Assessment of a site at Aldham House Lane, Barnsley, 
South Yorkshire, S73 8RU, (Grid Reference: E438743, N403938) for South 
Yorkshire Housing Association. 
   
The Desk Study (Phase I) comprised obtaining research/archive information 
from Emapsite, in the form of a GroundSure Report as well as a Coal 
Authority Report.  The GroundSure Report provides the basic background 
information including Historical Ordnance Survey Plans, British Geological 
Survey Plans, Coal Authority Report and Environment Agency Report 
(including Radon).  This Desk Study presents the findings of this background 
information as it relates to the proposed end use of the site and considers the 
potential for contamination of the site.  The GroundSure and Coal Authority 
Reports are attached in Appendix I and II respectively. 
 
The Intrusive Site Investigation (Phase II) comprised of Trial Pits and 
Boreholes to establish the sub surface strata and remove samples for 
contamination and geotechnical testing.  The test results combined with the 
findings of the trial pits/boreholes will then be used to make recommendations 
for any remedial works which may be necessary together with 
recommendations for foundations.  A topographical survey of the site 
including positions of the intrusive investigations can be found in Appendix III 
of this report. 
 

1.2. Objectives 
 

This Desk Study was conducted in order to formulate an opinion as to the 
potential for hazardous substances to exist on, at, or near the vicinity of the 
site which might affect the future development of the site, appropriate to the 
proposed end use of the site.  It is understood that redevelopment of the site 
is for residential use, providing houses with private landscaped garden areas.  
The “vicinity” of the site for the purposes of this report is defined as being 
located within an approximate 250m radius of the site. 
 
The objectives of the Desk Study were aimed to determine:- 
 
• The historic site usage, identifying any factors, based on the Archive 

Ordnance Survey Maps, which might give rise to the potential for 
hazardous substances to exist on, at, or near the vicinity of the site. 

• The general ground conditions at the site, based on published 
Geological Maps, identifying any significant geotechnical conditions 
which might affect the future redevelopment of the site. 

• Current operations undertaken within the site and in the immediate 
vicinity, based on the Ground Sure database, which might give rise to 
the potential for hazardous substances to exist on, at, or near the 
vicinity of the site and which might affect the future redevelopment of 
the site. 
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The intrusive investigation was conducted to assess and confirm the 
immediate sub-surface ground conditions and extract in-situ soil samples for 
laboratory testing as recommended in Phase I of this report to determine the 
geotechnical and environmental position of the site. 
 

1.3. Scope of Works 
 

In order to meet the above objectives, Met Engineers Limited, obtained 
research information from Emapsite which includes data from the following 
sources: - 
 
• Historical Ordnance Survey Plans 
• British Geological Survey Plans and Radon Report 
• Environment Agency Report 
• Coal Authority Report 
 
Phase I of this report presents the findings of the Desk Study as related to the 
proposed end use as detailed and described within this document.  The 
purpose of the Desk Study is to allow an opinion to be formulated as to the 
likely geo-environmental conditions at the site and the potential implications 
for the end use. This report does not quantify those findings nor provide any 
recommendations for remedial works, mitigation or risk management. 
 
Based upon the recommendations of the Desk Study, Phase I of this report 
and a visual assessment of the sub-strata materials during the intrusive 
works, soil samples were taken for laboratory testing.  CLEA Guidelines and 
recommendations given in Land Quality Management General Assessment 
Criteria have been applied to establish a risk based CLEA Model to assess 
the likely contamination issues and to comment on potential constraints for 
development of the site.  Judgement is based strictly on the findings of the 
specific trial pits tested and therefore may not be representative of the site as 
a whole. 
 

1.4. Limitations of the Report 
 

South Yorkshire Housing Association (the Client) has requested that a Phase 
I Geo-environmental Site Assessment and Phase II Site Investigation, CLEA 
Conceptual Model and Risk Assessment be undertaken in order to assess the 
suitability of the site for redevelopment. The report is not a comprehensive 
site characterisation and should not be construed as such. 
 
This report has been prepared for the sole internal use and reliance of South 
Yorkshire Housing Association. The report shall not be relied upon or 
transferred to any other parties without the express written authority of Met 
Engineers Limited.  If any unauthorised third party comes into possession of 
the report, they rely on it at their own risk and Met Engineers Limited owes 
them no duty of care. 
 
The findings and opinions conveyed via this report are based on information 
obtained from a variety of sources as detailed within this report and which Met 
Engineers Limited, believes are reliable.  Nevertheless, Met Engineers 
Limited, cannot and does not guarantee the authenticity or reliability of the 
information it has relied upon.  The information contained in this report is to 
the best of our knowledge accurate at the date of issue, however, sub-surface 
conditions, including ground water levels, may vary, especially with time. 
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It is possible that the GroundSure Report may not include information from 
every information source. Assuming such further information sources actually 
exist, their information has not been considered in the formulation of these 
findings and opinions; this report only considers the information contained 
within the Ground Sure Report. 
 
In preparing this report it has been assumed that all past and present 
occupants and Third Parties have provided accurate information, especially 
relating to known or potential hazards.  This report does not identify 
deficiencies or mistakes in the information provided by the user/owner, or 
from any other source, except where obvious in the light of other information. 
 
This report is relevant at the date the report was written and should be read in 
the light of any subsequent changes in legislation, statutory requirement or 
industry practices. 
 
The report represents the technical findings and opinions of Met Engineers 
Limited, and does not constitute any legal advice.  As such, the advice of a 
Solicitor may also be required. 
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Phase I – Desk Study 

2. Environmental Setting 

A detailed review of the published history, hydrological, geological and 
available environmental information has been carried out.  
 
The area of land referred to as ‘The Site’ within this document is indicated in 
Appendix III. 

2.1. Site Description  

Site Name Aldham House Lane, Barnsley, S73 8RU 
Location Grid Reference: E438743, N403938 
Setting 

The site is located approximately 5km South East of Barnsley 
city centre.   

The site is fairly rectangular in shape and has a slight fall from 
South to North. 

The Northern boundary is with a 2m high timber panel and 
concrete post fence, and bushes providing the rear garden 
boundary to 6 adjacent properties. Further North of these 
houses is open grassed land leading to Pearson Crescent. 
The Western boundary is with several rear gardens of semi 
detached houses along Wortley Avenue. The boundary is 
again made up of timber panel and concrete post fencing and 
large bushes. Further beyond Wortley Avenue is a new 
housing estate which is currently being developed. To the 
South of the site is a new apartment block with adjacent car 
park. The car park has a 2m high timber & concrete post 
fence which creates the Southern boundary of the site. The 
Eastern boundary is with Aldham House Lane. Beyond this 
road are residential houses and then there are 2 football 
pitches approximately 40m East of the site. The site has a 
small square section that is to the North West of the site 
heading towards Wortley Avenue which splits the 6 houses to 
the North from the rest of the residential properties along 
Wortley Avenue. 

The site is currently unoccupied and is predominantly grassed 
land. There is a small access road which runs from North 
West to South East across half of the site gaining access from 
Wortley Avenue through the small square area of the site. 

 

2.2. Site History 

Year  Comment 
 

1850 
(1:10,560) 

The site is shown as undeveloped agricultural land. Aldham 
House lane runs North to South immediately to the East of the 
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site.Aldham House is located approximately 350m South 
West of the site. The Barnsley & Sheffield Railway runs South 
West to North East approximately 300m West of the site. 
Another railway line named Darley Main runs West to East 
approximately 400m North West of the site. These two railway 
lines meet the South Yorkshire Railway 425m North of the site 
and then continue to run North West to South East. The 
Dearne and Dove Canal runs in a similar direction to the 
South Yorkshire Railway approximately 350m North of the 
site. The River Dove runs from West to East approximately 
400m North of the site. Aldham House Lane runs South to 
North until it meets Wombwell Lane 300m North of the site. 
Wombwell lane runs North West to South East. Aldham mill is 
approximately 350m North West of the site. 

1890 
(1:10,560) 

No significant change to the site. Aldham Glass Bottle Works 
is now located 400m North East of the site. Mitchell Main 
Colliery is 450m North East of the site. A few residential 
buildings have been developed along Wombwell Lane 450m 
East of the site called Mitchell’s Terrace. 

1893 
(1:2,500) 

No significant change to the site or the immediate surrounding 
area. 

1901-1904 
(1:10,560) 

No significant change to the site. A few further developments 
have been built along Wombwell Lane close to the Glass 
Bottle Works. 

1906 
(1:2,500) 

No significant change to the site or the immediate surrounding 
area. 

1929-1931 
(1:10,560) 

No significant change to the site or the immediate surrounding 
area. 

1931 
(1:2,500) 

No significant change to the site or the immediate surrounding 
area. 

1938 
(1:10,560) 

No significant change to the site or the immediate surrounding 
area. 

1948 
(1:10,560) 

No significant change to the site or the immediate surrounding 
area. 

1951-1955 
(1:10,560) 

No significant change to the site or the immediate surrounding 
area. 

1961 
(1:2,500) 

No significant change to the site or the immediate surrounding 
area. 

1970 
(1:2,500) 

The site has now been developed with 14 semi-detached 
houses along with garages that are accessed from a small 
road to the West of the site. The immediate surrounding area 
has now been heavily developed. To the North and South in 
all Western areas the surrounding area is residential up until 
the existing Railway. To the East across Aldham House Lane 
there is now a pavilion with associated playing fields. Further 
beyond the playing fields, approximately 250m East of the site 
are several residential properties. There is now also a Textile 
Factory 200m North East of the site. 

1971 
(1:2,500) 

No significant change to the site or the immediate surrounding 
area. 

1974-1977 
(1:10,000) 

No significant change to the site. Several residential 
developments have taken place immediately adjacent to the 
East of Aldham House Lane. Further developments have 
occurred 350m South of the site with houses and a school. 

1980 No significant change to the site or the immediate surrounding 
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(1:1,250) area. 
1981-1982 
(1:1,250) 

No significant change to the site or the immediate surrounding 
area. 

1982-1987 
(1:10,000) 

No significant change to the site. The Railways are now all 
dismantled. The canal is disused and has been filled and 
developed on with an Industrial Estate approximately 400m 
North East of the site. 

1986 
(1:2,500) 

No significant change to the site or the immediate surrounding 
area. 

1987-1982 
(1:10,000) 

No significant change to the site or the immediate surrounding 
area. 

1993 
(1:1,250) 

No significant change to the site or the immediate surrounding 
area. 

1994 
(1:1,250) 

No significant change to the site or the immediate surrounding 
area. 

2002 
(1:10,000) 

No significant change to the site. The Textile Factory has now 
been demolished. 

2012 
(1:1,250) 

The semi-detached houses and garages within the site 
boundary have now been demolished. The site is now 
predominantly grassed land with the small road from the West 
remaining which provided access to the former garages. The 
houses further North and West of the site approximately 50m 
away have also been demolished. However the properties 
immediately to the West and North remain. 

2012 
(1:10,000) 

No significant change to the site or the immediate surrounding 
area. 

 

2.3. Site Historical Overview 

Historical 
Overview 

The site remained undeveloped until 1970 when 14 semi-
detached houses along with garages were built upon the 
site. These properties remained upon the site until 2012 
when all the buildings were demolished. 
 
The surrounding area has predominantly been developed 
with residential land use. There are two large areas of grass 
land used as Recreational Grounds. Several Railways ran 
within the vicinity of the site until 1980 when they were 
dismantled. Mitchell Main Colliery is located approximately 
450m North East of the site. 

2.4. Geological Overview 

Geology Artificial Ground – None present beneath the site 
 
Superficial Deposits – None present beneath the site 
 
Bedrock Geology –  

• Oaks Rock - Sandstone 
               
There is a fault running North West to South East 45m 
North East of the site. There is a coal outcrop 262m West of 
the site which is classed as an inferred coal seam. 
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Radon The site is in a Radon affected area however no radon 
protective measures are required as described in 
publication BR211 by the Building Research Establishment.  

Ground 
workings 

There are 2 historical surface ground workings located 
within 250m of the site. One is 91m east of the site and the 
other is 235m North West of the site, 
 
A current ground working is shown as Mitchell Main Colliery 
435m North East of the site. It is producing deep coal but 
has ceased working. 

Mining According to the records in the possession of the Coal 
Authority, the property is in the likely zone of influence from 
workings in 11 seams of coal at 100m to 620m depth, and 
last worked in 1985. Any ground movement from these coal 
workings should have stopped by now. 
 
The property is not in the likely zone of influence of any 
present or future underground coal workings. However, 
reserves of coal exist in the local area which could be 
worked at some time in the future. 
 
There is 1 coal seam outcropping 262m West of the site.  
 
See Appendix VIII of this report for a Coal Mining Risk 
Assessment. 
 

Boreholes There are 17 BGS boreholes located within 250m of the site 
boundary all of which are 130m – 230m South of the site. 
No access is available to view the data from these 
boreholes though. 

 

2.5. Environmental Overview 

Environmental 
Permits 

There are no Part A, Part B and RAS 3 & 4 Permits present 
within 250m of the site. 

Pollution 
Incidents 

There are no recorded pollution incidents within 500m of 
the site.  

Landfill Sites There are no recorded current or historic landfill sites within 
500m of the site. 

Industrial 
Land Uses 

There are 9 current industrial land uses within 250m of the 
site. 

Hydrogeology The site is underlain by a Secondary (A) Aquifer within the 
Bedrock geology. 
 
The site is not within a source protection zone. 
 
There are no Groundwater Abstraction Licences or Surface 
Water Abstraction Licences within 250m of the site. 
 
There are no potable water abstractions within 500m of the 
site 

Hydrology There is a primary river 400m North of the site called the 
River Dove. There are also 3 secondary rivers within 500m 
of the site. 
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Flooding The site is not within an area of Environment Agency 
indicative flood plains. Zone 2 Floodplain and Zone 3 
Floodplain are approximately 230m away from the site to 
the North. 

 

2.6. Previous Investigations 

We are not aware of any other site investigations and none have been 
provided. 
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3. Potential Contamination 

3.1. Background 
 

Current Environmental Legislation, in particular Part IIA of the Environmental 
Protection Act 1990, adopts a risk-based approach to the evaluation of 
contaminated sites, based on the proposed end use of the site.  The 
commonly accepted approach is to adopt a Source-Pathway-Receptor model 
where the Source of the contaminant is examined in relation to potential 
Receptors (i.e. humans, controlled waters etc.) to determine if there is a 
Pathway (i.e. pollution linkage) connecting them.  If any of these elements 
(i.e. contaminant, pathway or receptor) are absent or removed, then there is 
no risk 
 

3.2. Historical Overview of Area 
 

The site remained undeveloped until 1970 when 14 semi-detached houses 
along with garages were built upon the site. These properties remained upon 
the site until 2012 when all the buildings were demolished. 

 
The surrounding area has predominantly been developed with residential land 
use. There are two large areas of grass land used as Recreational Grounds. 
Several Railways ran within the vicinity of the site until 1980 when they were 
dismantled. Mitchell Main Colliery is located approximately 450m North East 
of the site. 
 

3.3. Current Situation 

The site is located approximately 5km South East of Barnsley city centre.   

The site is fairly rectangular in shape and has a slight fall from South to North. 

The Northern boundary is with a 2m high timber panel and concrete post 
fence, and bushes providing the rear garden boundary to 6 adjacent 
properties. Further North of these houses is open grassed land leading to 
Pearson Crescent. The Western boundary is with several rear gardens of 
semi detached houses along Wortley Avenue. The boundary is again made 
up of timber panel and concrete post fencing and large bushes. Further 
beyond Wortley Avenue is a new housing estate which is currently being 
developed. To the South of the site is a new apartment block with adjacent 
car park. The car park has a 2m high timber & concrete post fence which 
creates the Southern boundary of the site. The Eastern boundary is with 
Aldham House Lane. Beyond this road are residential houses and then there 
are 2 football pitches approximately 40m East of the site. The site has a small 
square section that is to the North West of the site heading towards Wortley 
Avenue which splits the 6 houses to the North from the rest of the residential 
properties along Wortley Avenue. 

The site is currently unoccupied and is predominantly grassed land. There is a 
small access road which runs from North West to South East across half of 
the site gaining access from Wortley Avenue through the small square area of 
the site. 
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3.4. Identified Sources 
 

The site has been developed on once before with 14 semi-detached houses 
and associated garages. Therefore there is only a slight risk of contaminants 
being present on the site, as a result of historical land use and the demolition 
process. 
 
Based on the above, the possible sources of contamination include: 
 
 
Historical Site Usage 
Description 

Contaminants 

Residential Heating Oil / Ash / Demolition 
Spoil / Land Gas 

 
 
Historical Neighbours Contaminants 
Residential  
 

Heating Oil / Ash / Demolition 
Spoil / Land Gas 

 
3.5. Current Site Usage 

 
Current Site Usage Contaminants 
None None 

 
Current Neighbours Contaminants 
Residential 
 

None 

 
The above list of possible contaminants has been based solely on the Historic 
Land Use as identified by the GroundSure Report and should not be 
considered exhaustive. 
 

3.6. Preliminary Risk Assessment 
 

The risks identified in this report are perceived risks relative to the proposed 
end use, understood to be residential housing and are based on information 
available for review.  Actual risks will be fully assessed in the intrusive site 
investigation section of this report. 
 
In considering the potential for contamination, the above information has to be 
assessed with respect to the development of the site for residential purposes, 
utilising the source-pathway-receptor methodology.  Should one of the three 
links be absent, the site cannot be considered contaminated under Part IIA of 
the Environmental Protection Act. The preliminary conceptual risk 
assessment model undertaken for the site is detailed as follows: 

 
 
Source 
 
Based on information available there is potential for contamination sources to 
be present at the site. These potential contaminants could originate from the 
demolition material from the previous residential buildings. 
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Pathways 
 

The Potential main pathways specific to the probable future use of the site 
are: 
1. Direct Contact 
2. Incidental ingestion 
3. Migration of liquids via permeable strata or over ground. 
4. Vertical migration of liquids 
 
Receptors 

 
The following site-specific receptors should be considered: 
 
1. Humans 

a. Site Workers – construction staff involved in works at the site 
b. Maintenance staff – carrying out maintenance on landscaped 

areas at some point in the future 
c. Long term site users 
 

2. Flora and Fauna 
a. Landscaping / plants 

 
3. Controlled Water 

a. Secondary (A) Aquifer 
 

4. Buildings and Infrastructure 
 

a. Building Substructure 
b. Infrastructure – drainage etc. 

Risk to Humans 

There is potential for End Users to come into contact with contaminated 
materials. There is potential for Construction workers to come into contact 
with contaminated materials during construction. 

Risk to Flora and Fauna 

Given the former uses of the site, there is potential for flora and fauna to be at 
risk from contamination. 

Risk to Controlled Waters 

Information available from the British Geological Survey indicates that the site 
lies over a Secondary (A) - Aquifer; therefore there is a risk to the 
groundwater from potential contamination. 

 

Risk to Building and Infrastructure 

There is a possibility that aggressive contaminants may be present from 
demolition rubble of the previous residential buildings, which may potentially 
cause damage to the substructure. There is also a slight risk to substructures 
from aggressive materials naturally occurring in sub-soil. 
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3.7. Conclusion 

Based on the above, it is considered that the site has only slight potential to 
be contaminated. 
 
On this basis a general suite of testing for common contaminants including 
metals, poly aromatic hydrocarbons, asbestos and land gas has been 
undertaken and assessed in the intrusive site investigation section of this 
report, to confirm the above. The intrusive investigation has also been carried 
out to determine and assess the immediate sub-surface ground conditions in 
order to formulate recommendations for foundations to the new development. 
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Phase II – Intrusive Site Investigation 

4. Environmental Setting 

A detailed review of the published history, geology, hydrogeology and 
hydrology and available environmental information was carried out as part of 
the Phase I - Desk Study of this report. 
   

4.1. Introduction 

The site is located approximately 5km South East of Barnsley city centre.   

The site is fairly rectangular in shape and has a slight fall from South to North. 

The Northern boundary is with a 2m high timber panel and concrete post 
fence, and bushes providing the rear garden boundary to 6 adjacent 
properties. Further North of these houses is open grassed land leading to 
Pearson Crescent. The Western boundary is with several rear gardens of 
semi detached houses along Wortley Avenue. The boundary is again made 
up of timber panel and concrete post fencing and large bushes. Further 
beyond Wortley Avenue is a new housing estate which is currently being 
developed. To the South of the site is a new apartment block with adjacent 
car park. The car park has a 2m high timber & concrete post fence which 
creates the Southern boundary of the site. The Eastern boundary is with 
Aldham House Lane. Beyond this road are residential houses and then there 
are 2 football pitches approximately 40m East of the site. The site has a small 
square section that is to the North West of the site heading towards Wortley 
Avenue which splits the 6 houses to the North from the rest of the residential 
properties along Wortley Avenue. 

The site is currently unoccupied and is predominantly grassed land. There is a 
small access road which runs from North West to South East across half of 
the site gaining access from Wortley Avenue through the small square area of 
the site. 
 

4.2. Fieldwork 
 

The intrusive investigation consisted of 8 No. Trial Pits and 5No. Boreholes 
carried out on 22nd August 2013.  The locations of the intrusive positions can 
be found within Appendix III of the report. 

 
The trial pits were carried out to depths between 1.6m and 2.0m by a 
mechanical excavator. 
 
The boreholes were carried out to depths between 2.295m and 2.825m by a 
mini-rig. 
 
The Trial Pits all encountered limited depths of topsoil underlain by 
concrete/bricks within a soily matrix which was the demolition rubble from the 
previous housing occupying the site. This was to a depth of 0.7m – 1.0m 
where sand/sandstone gravels were found.  

 
Boreholes generally comprised of similar ground conditions to that found 
within the trial pits. 
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Soil samples were removed for laboratory analysis from the all the trial pits. 
 
The Trial Pits and Boreholes were spread out evenly across the site in order 
to get a good review of the underlying strata.  A location plan can be found in 
Appendix III of this document  
 
Logs of the trial pits and boreholes can be found in Appendix IV and V of this 
report. 

 
4.3. Groundwater 
 

Groundwater was not encountered in the trial pits or the boreholes. 
 

4.4. Laboratory Testing 
 

The desk study found in part I of this report recommended a regime of 
contamination testing on soil samples recovered from trial pits. The samples 
were tested for contaminants including: 
 
Metals – Arsenic, Cadmium, Chromium, Lead, Mercury, Selenium, Copper, 
Nickel, Zinc, Boron, Soluble Sulphate,  
 
Poly Aromatic Hydrocarbons 

 
Asbestos 
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5. Contamination Assessment 

5.1. General 
 

Current Environmental Legislation, in particular Part IIA of the Environmental 
Protection Act 1990, adopts a risk-based approach to the evaluation of 
contaminated sites, based on the proposed end use of the site.  The 
commonly accepted approach is to adopt a Source-Pathway-Receptor model 
where the Source of the contaminant is examined in relation to potential 
Receptors (i.e. humans, controlled waters etc.) to determine if there is a 
Pathway (i.e. pollution linkage) connecting them.  If any of these elements 
(i.e. contaminant, pathway or receptor) are absent or removed, then there is 
no risk. 
 
The Department of the Environment, Food and Rural Affairs (DEFRA) have 
published a series of guidelines in connection with Risk Assessment.  The 
Contaminated Land Exposure Model (CLEA) defines Soil Guideline Values 
(SGV’s) for those elements which pose the greatest risk to human health.  A 
model has been used to determine any significant pollutant linkages and 
identify suitable risk management proposals on which remediation design (if 
any required) can be based.  The model is summarized at the end of this 
section in tabular form.  Where there are published Soil Guideline Values 
(SGV’s), these have been used to assess risk.  Where there are no published 
SGV’s, we have used Land Quality Management General Assessment 
Criteria Values (GAC), to assess risk. 
 
By considering the Source-Pathway-Receptors Model, an assessment can be 
made as to whether the source contamination can reach a receptor.  The 
degree and significance of any resulting risk is then determined.  The 
categorization of the risk is based on consideration of both: 
 

• the likelihood or probability of an event (taking into account both the 
presence of the Source and the Receptor, and the integrity of the 
Pathway). 

 
• the severity of the potential consequence (taking into account both the 

potential severity of the Source and the sensitivity of the Receptor). 
 

 
The following categorization of risk has been adopted in this report: 
 
Very High  There is a high probability that severe harm could arise to a 

designated receptor from an identified hazard at the site 
without appropriate remedial action. 

 
High Harm is likely to arise to a designated receptor from an 

identified hazard without appropriate remedial action. 
 
Moderate It is possible that, without appropriate remedial action, harm 

could arise to a designated receptor, but it is relatively unlikely 
that any such harm would be severe and, if harm were to 
occur, it is more likely that such harm would be relatively mild. 
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Low It is possible that harm could arise to a designated receptor 
from an identified hazard, but it is likely that, at worst, this 
harm, if realized, would normally be mild. 

 
Negligible The presence of an identified hazard does not give rise to the 

potential to cause any significant harm to a designated 
receptor on this site. 

 
5.2. Contamination Criteria for Testing 
 

The results of the chemical analysis on the soil samples are given below and 
are compared against the CLEA Soil Guideline Values (SGV) for Residential 
Developments (where there are published SGV’s) or Land Quality 
Management General Assessment Criteria Values (GAC) where there are no 
published SGV’s.  These values are then used as Intervention Values (IV) to 
assess the risk. 
 
It is proposed that the land will be developed with residential buildings with 
landscaped garden and car parking areas. Therefore the proposed land use 
can be classified as ‘Residential’ in accordance with the CLEA Guidelines.   
 

5.3. Conceptual Site Model 
 
Sources can comprise of Metals, Semi-Metals, Non-Metals, Hydrocarbons, 
Sulphates etc. 
 
Pathways can comprise of Ingestion, Inhalation, Direct Contact etc. 
 
Receptors can comprise of People, Groundwater, Watercourses etc.  
 
The following table provides a list of the possible Sources, Pathways and 
Receptors that have potential to exist on this site. 
 

Source Pathway Receptor 
Heavy Metals 
 

a – Ingestion of soils 
b – Inhalation of soil dust 
c – Direct Contact with soil 
d – Direct Contact with groundwater 
e – Migration via Groundwater 

A – Construction Workers 
B – Future End user 
C – Aquifer 
E – Flora & Fauna 

Polyaromatic 
Hydrocarbons 
 

a – Ingestion of soils 
b – Inhalation of soil dust 
c – Direct Contact with soil 
d – Direct Contact with groundwater 
e – Migration via Groundwater 
f – Inhalation of gases 

A – Construction Workers 
B – Future End user 
C – Aquifer 
E – Flora & Fauna 
 

Asbestos 
 

a – Ingestion of soils 
b – Inhalation of soil dust 

A – Construction Workers 
B – Future End user 

 
Based on the above conceptual site model, the following sources of 
contamination have been investigated; 
  

• Soils – Heavy Metals, 
• Soils – Poly Aromatic Hydrocarbons 
• Soils - Asbestos 
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5.4. Results of Contamination Testing 
 

The following tables are summaries of the laboratory test results. 
 
Heavy Metals 

 
Location  TP01 TP02 TP03 TP04 TP05 TP06 TP07 TP08   

Depth (m) 0.40 0.50 0.50 0.55 0.60 0.40 0.50 0.50   

Contaminant         IV Number 
Exceeding 

Arsenic 9 5 10 8 5 6 6 10 32 0 

Cadmium 0.5 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 0.5 10 0 

Copper 26 11 24 20 12 20 17 22 3970 0 

Chromium 27 15 23 16 12 14 13 15 100 0 

Lead 30 20 33 34 22 24 25 37 166 0 

Mercury 0.37 <0.17 0.19 <0.17 <0.17 0.27 <0.17 <0.17 6.28 0 

Nickel 23 10 17 17 14 14 16 16 130 0 

Selenium <1 <1 <1 <1 <1 <1 <1 <1 350 0 

Zinc 62 35 63 59 46 55 51 55 1690 0 

 
Poly Aromatic Hydrocarbons 

 
Location  TP01 TP02 TP03 TP04 TP05 TP06 TP07 TP08   

Depth (m) 0.40 0.50 0.50 0.55 0.60 0.40 0.50 0.50   

Contaminant         IV Number 
Exceeding 

Acenapthene <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 210 0 

Acenapthylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 170 0 

Anthracene <0.02 <0.02 0.03 <0.02 <0.02 0.03 <0.02 <0.02 2300 0 

Benzo(a)anthracene 0.04 <0.04 0.21 0.08 0.05 0.16 0.07 0.05 3.1 0 

Benzo(a)pyrene 0.06 0.05 0.22 0.11 0.06 0.17 0.08 0.08 0.83 0 

Benzo(b)fluoranthene <0.05 <0.05 0.33 0.16 0.06 0.24 0.1 0.1 5.6 0 

Benzo(ghi)perylene <0.05 <0.05 0.1 <0.05 <0.05 0.08 <0.05 <0.05 44 0 

Benzo(k)fluoranthene <0.07 <0.07 0.12 0.08 <0.07 0.1 <0.07 <0.07 8.5 0 

Chrysene <0.06 <0.06 0.16 0.07 <0.06 0.12 0.07 <0.06 6.0 0 

Dibenzo(ah)anthracene <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 0.76 0 

Flouranthene <0.08 <0.08 0.28 0.13 <0.08 0.23 0.11 <0.08 260 0 

Flourene <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 160 0 

Indeno(123-cd)pyrene 0.08 0.04 0.14 0.07 0.05 0.1 0.06 0.04 3.2 0 

Naphthalene <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 1.5 0 

Phenanthrene 0.03 <0.03 0.17 0.08 <0.03 0.14 0.07 0.05 92 0 

Pyrene <0.07 <0.07 0.23 0.12 <0.07 0.2 0.09 <0.07 560 0 

PAH Total 0.22 0.09 1.99 0.89 0.25 1.62 0.65 0.33 100 0 

 
 
 
Asbestos 

 
Location  TP03 TP06   

Depth (m) 0.50 0.40   

Contaminant   IV* Number 
Exceeding 

Asbestos in Soil NAD NAD  0 
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The results have been compared against the CLEA Soil Guideline Values or 
Generic Assessment Criteria (GAC values) from Land Quality Management 
(where there are no published SGV’s). 
 
The full test certificates are included in Appendix VI of this report. 
 

5.5. Contamination Sources 

Based upon the above soil contamination results, it can be seen that, for the 
proposed land use as Residential, all of the tested contaminants which are 
considered to pose a risk to human health, have been found to exist in 
concentrations less than the intervention values for the site. 
 

Source Present 
Heavy Metals No 

Poly Aromtic Hydrocarbons No 
Asbestos No 

 

5.6. Pathways 

Based on the proposed land use, the possible pathways that exist on site for 
the identified source of contamination are as follows; 

• Ingestion of soils 
• Inhalation of soil dust 
• Direct Contact with soil 
• Direct contact with groundwater 
• Inhalation of soil vapour 

 
The current site proposals indicate residential buildings with private garden 
and car parking areas. 
 

5.7. Receptors 

Based on the identified sources of contamination, and the possible pathways, 
the potential receptors for the development are:- 

• End User 
• Construction worker 
• Flora & Fauna 
• Aquifer 
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5.8. Site Specific Model 

Source Present Receptor Pathway Risk 
Heavy Metals No A - Construction Workers 

B - Future End user  
C - Aquifer 
E – Flora & Fauna 

a - Ingestion of soils 
b - Inhalation of soil dust 
c - Direct Contact with soil 
d - Direct Contact with groundwater 
f - Inhalation of soil vapours 

Negligible 

Polycyclic 
Aromatic 
Hydrocarbons 

No A - Construction Workers 
B - Future End user  
C - Aquifer 
E – Flora & Fauna 

a - Ingestion of soils 
b - Inhalation of soil dust 
c - Direct Contact with soil 
d - Direct Contact with groundwater 
f - Inhalation of soil vapours 

Negligible 

Asbestos No A - Construction Workers 
B - Future End user  

a - Ingestion of soils 
b - Inhalation of soil dust 

Negligible 

 

5.9. Contamination Issues 

Based upon the model, no pollution linkages are present on the site which will 
require further consideration.  
 

5.10. Assessed Risks and Management 

It is currently proposed to develop the site with residential buildings with 
private garden and car parking areas. 
 
Whilst no pathways are shown to exist, all construction workers should still 
observe good practise with respect to sue use of gloves and good standards 
of hygiene especially prior to eating meals. 
 
All ground works should be monitored by a suitably qualified person for any 
deviation from the general findings of the ground investigation. Any significant 
deviation from the findings of this document is to be reported to the Engineer 
immediately prior to commencing any further works. 

 

5.11. Summary 

It is currently proposed to develop the site with residential buildings with 
private garden and car parking areas. 
 
All of the tested contaminants which are considered to pose a risk to human 
health, have been found to exist in concentrations less than the intervention 
values for the site. Therefore no specific remedial works are currently 
proposed. 
 
Construction workers should observe good practise with respect to sue of 
gloves and good standards of hygiene especially prior to eating meals. 
 
All ground works should be monitored by a suitably qualified person for any 
deviation from the general findings of the ground investigation. Any significant 
deviation from the findings of this document is to be reported to the Engineer 
immediately prior to commencing any further works. 
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6. Geotechnical Assessment 

6.1. General 

The intrusive investigation consisted of 8 No. Trial Pits and 5No. Boreholes 
carried out on 22nd August 2013.  The locations of the intrusive positions can 
be found within Appendix III of the report. 

 
The trial pits were carried out to depths between 1.6m and 2.0m by a 
mechanical excavator. 
 
The boreholes were carried out to depths between 2.295m and 2.825m by a 
mini-rig. 
 
The Trial Pits all encountered limited depths of topsoil underlain by 
concrete/bricks within a soily matrix which was the demolition rubble from the 
previous housing occupying the site. This was to a depth of 0.7m – 1.0m 
where sand/sandstone gravels were found.  

 
Boreholes generally comprised of similar ground conditions to that found 
within the trial pits. 

 
Soil samples were removed for laboratory analysis from the all the trial pits. 
 
The Trial Pits and Boreholes were spread out evenly across the site in order 
to get a good review of the underlying strata.  A location plan can be found in 
Appendix III of this document. 

6.2. Mining 

According to the records in the possession of the Coal Authority, the property 
is in the likely zone of influence from workings in 11 seams of coal at 100m to 
620m depth, and last worked in 1985. Any ground movement from these coal 
workings should have stopped by now. 

 
The property is not in the likely zone of influence of any present or future 
underground coal workings. However, reserves of coal exist in the local area 
which could be worked at some time in the future. 
 
Initially it would be prudent to speak with the local building control to 
determine whether the area is known to be at risk from unrecorded shallow 
coal workings. It may then be necessary to undertake open rotary boreholes 
to investigate this possibility. 
 
See Appendix VIII of this report for a Coal Mining Risk Assessment. 

6.3. Gas 

Gas and water monitoring equipment was installed in 3No Borehole positions 
across the site. Monitoring is now complete. Results can be seen in section 7 
of this report. 
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6.4. Radon  

The site is in a Radon affected area however no radon protective measures 
are required as described in publication BR211 by the Building Research 
Establishment. 

6.5. Foundations 

The natural sandstone bedrock encountered within the investigation will be 
suitable founding strata for a low rise housing development.  The rock will be 
reached at fairly shallow depths of 1.0m – 1.2m where shallow spread 
foundations will be suitable. The founding strata should be competent and 
consistent. Reinforcement may be required across any significant variations in 
depth. 

 
Further investigations are however required into the risk of unrecorded 
shallow coal workings, and seams that may be present below the rock strata 
before works can take place. 

 
 

Location TP03 TP06 TP08 

Depth (m) 1.10 1.00 0.9 

Determinand    

pH 8.50 7.85 7.75 

SO4 (2:1) 0.04 0.12 <0.01 

 
 
The levels of water soluble Sulphate (2:1) was found to be maximum 0.12g/l 
with a minimum pH of 7.75, therefore AC-1s conditions exist for buried 
concrete in accordance with BRE Special Digest 1: 2005 – Concrete in 
Aggressive Ground. 
 
Foundations should be designed in accordance with NHBC Guideline Chapter 
4.2 with respect to trees. 

6.6. Ground Floor Construction 

It is considered that suspended ground floors are suitable for the proposed 
development. 

6.7. Drainage 

Results of soakaway testing are shown in Appendix V of this report. Based on 
these results soakaway drainage may be a viable option for this site. 
Soakaway tests were undertaken in BH2 and BH5 and provided results to 
satisfy the use of soakaway drainage upon the site. The water installed ran 
away within 2 minutes and 4 minutes respectively. Further investigation 
should be carried out in accordance with BRE Digest 365 to confirm the 
suitability of soakaway drainage. 

6.8. Summary 

It is currently proposed to develop the site with residential buildings with 
private garden and car parking areas. 
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All of the tested contaminants which are considered to pose a risk to human 
health, have been found to exist in concentrations less than the intervention 
values for the site. Therefore no specific remedial works are currently 
proposed. 
 
Construction workers should observe good practise with respect to sue of 
gloves and good standards of hygiene especially prior to eating meals. 
 
All ground works should be monitored by a suitably qualified person for any 
deviation from the general findings of the ground investigation. Any significant 
deviation from the findings of this document is to be reported to the Engineer 
immediately prior to commencing any further works. 
 
The natural sandstone bedrock encountered within the investigation will be 
suitable founding strata for a low rise housing development.  The rock will be 
reached at fairly shallow depths of 1.0m – 1.2m where shallow spread 
foundations will be suitable. The founding strata should be competent and 
consistent. Reinforcement may be required across any significant variations in 
depth. 

 
Further investigations are however required into the risk of unrecorded 
shallow coal workings, and seams that may be present below the rock strata 
before works can take place. 
 
It is considered that suspended ground floors are suitable for the proposed 
development. 
 
AC-1s conditions exist for buried concrete in accordance with BRE Special 
Digest 1:2005 – Concrete in Aggressive Ground. 
 
Foundations should be designed in accordance with NHBC Guideline Chapter 
4.2 with respect to trees. 
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7. Gas Monitoring 

7.1. Monitoring Results 

3No gas monitoring installations have been positioned within boreholes 
undertaken on the site. 3No rounds of monitoring are planned in the 
upcoming months. 2No. rounds have been carried out as shown below and 
on completion of all 3 an amendment to this report will be issued. 

Date 
WS 

Number 
CH4       
(%) 

CO2     
(%) 

O2      
(%) 

Atmos. 
Pres.(mb) 

Flow   
(l/h) 

Water 
(mbgl) 

Depth to 
Bottom 

(m) 
05.09.13 

BH1 

BH4 

 BH3 

 

Date 
WS 

Number 
CH4       
(%) 

CO2     
(%) 

O2      
(%) 

Atmos. 
Pres.(mb) 

Flow   
(l/h) 

Water 
(mbgl) 

Depth to 
Bottom 

(m) 
18.09.13 

BH1 

BH4 

 BH3 

 

Date 
WS 

Number 
CH4       
(%) 

CO2     
(%) 

O2      
(%) 

Atmos. 
Pres.(mb) 

Flow   
(l/h) 

Water 
(mbgl) 

Depth to 
Bottom 

(m) 
22.10.13 

BH1 

BH2 

 BH3 

 

 

7.2 Analysis 

The above results have been evaluated in conjunction with NHBC Guidance 
document: Guidance on evaluation of development proposals on sites where 
methane & carbon dioxide are present, 4th Edition, March 2007. 

Based on chapter 14 of this document, the maximum gas screening value (gsv) 
noted throughout the monitoring is 0.000 for Methane & 0.0018 for Carbon Dioxide, 
In addition maximum observed concentration of Methane & Carbon Dioxide are 0.0 
and 1.0 (%v/v) respectively. 

From Table 14.1 within this document, the traffic light classification of the site would 
be Green. Based on Table 14.2, and assuming Green conditions, no gas protection 
measures are required. 



 
 
Aldham House Lane, Barnsley 

Oct 2013 
24 

 

8. Conclusions 

It is currently proposed to develop the site with residential buildings with 
private garden and car parking areas. 
 
All of the tested contaminants which are considered to pose a risk to human 
health, have been found to exist in concentrations less than the intervention 
values for the site. Therefore no specific remedial works are currently 
proposed. 
 
Construction workers should observe good practise with respect to sue of 
gloves and good standards of hygiene especially prior to eating meals. 
 
All ground works should be monitored by a suitably qualified person for any 
deviation from the general findings of the ground investigation. Any significant 
deviation from the findings of this document is to be reported to the Engineer 
immediately prior to commencing any further works. 
 
The natural sandstone bedrock encountered within the investigation will be 
suitable founding strata for a low rise housing development.  The rock will be 
reached at fairly shallow depths of 1.0m – 1.2m where shallow spread 
foundations will be suitable. The founding strata should be competent and 
consistent. Reinforcement may be required across any significant variations in 
depth. 

 
Further investigations are however required into the risk of unrecorded 
shallow coal workings, and seams that may be present below the rock strata 
before works can take place. 
 
It is considered that suspended ground floors are suitable for the proposed 
development. 
 
AC-1s conditions exist for buried concrete in accordance with BRE Special 
Digest 1:2005 – Concrete in Aggressive Ground. 
 
Foundations should be designed in accordance with NHBC Guideline Chapter 
4.2 with respect to trees. 
 
Gas Monitoring suggests that no gas protection measures are required suiting 
Green conditions. 
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GroundSure Report 
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