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5.0 OUTLINE CONCEPTUAL MODEL 

The site is being considered for low-rise housing of conventional construction with private gardens 

and associated areas of soft landscaping and hardstanding. It is understood the current buildings 

onsite, including Clough House, will be demolished prior to development. 

5.1 Potential Sources of Contamination  

Topsoil is expected below grass cover across the majority of the southern half of the site. Made 

ground is expected to be present below the surface covering in the north of the site as a result of 

previous development and the infilling of a railway cutting (historic landfill). Any made ground may 

contain some elevated concentrations of heavy metals / metalloids such as arsenic, lead, nickel, 

copper or zinc, as well as elevated concentrations of polycyclic aromatic hydrocarbons (PAHs), 

particularly if ashy materials are present, and sulphates. Asbestos may also be present in the made 

ground.  

The historical map review highlighted the presence of tanks in the north of the site. The purpose of 

these tanks is unknown, but if they did contain hydrocarbon-based products, elevated levels of 

petroleum hydrocarbons may be locally present.  

5.2 Ground Gas 

No radon protective measures are required.  

Deep made ground is expected onsite within the backfilled railway cutting, which is also recorded as 

a historical landfill, and may also be present below former buildings and the existing Clough House 

which contains a cellar. Historically, a well and pump have been onsite which could have been 

backfilled and are therefore potentially a more localised source of ground gas.  

Due to historical land uses localised contamination onsite may include volatiles which could require 

protective measures in overlying plots. This is not expected to affect a significant proportion of the 

site.  

There are three recorded infilled areas of ground and five recorded areas of potentially infilled land 

relating to water within 250 m of the boundary. 

If shallow coal workings exist beneath the site they are a possible source of mine has which could 

migrate to surface. 

A ground gas monitoring programme will be required to establish the level of gas precautions 

necessary. At this stage, we recommend that you assume Amber 1 precautions are required for 
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around 80% of the site, with the remaining 20%, i.e. in plots directly over the historical landfill and 

any hotspots of volatile contamination, requiring Amber 2 precautions.  

5.3 Potential Pollutant Linkages 

The table below details the possible sources and associated contaminants of concern, pathways 

and receptors:  

Source Potential Contaminants Potential Pathways Potential Receptors 

Made ground/current and 
former use of the site 
 

Heavy metals/metalloids  
PAHs  
Asbestos  
Sulphates 

Ingestion, inhalation, direct 
contact 

Future residents and 
visitors to the site 
Site construction workers 
Plants 

Direct contact Below ground concrete 

Migration through ground Secondary A Aquifer 

Old tanks Petroleum hydrocarbons Direct contact Water supply pipes 

Onsite landfill / infilled cutting 
Backfilled well and pump onsite 
Possible shallow mine 
workings 
Infilled ground offsite 

Ground gas Migration through ground, 
inhalation 

Future residents and 
visitors to the site 
Site construction workers  
Buildings 

5.4 Remedial Measures  

The following remedial measures should be allowed for:  

• A minimum 600 mm thick clean capping, including 100 mm of topsoil, for all gardens and 

landscaped areas in the northern half of the site. This may need to be increased to 1000 mm 

if coal seams outcrop beneath garden and landscaped areas to mitigate combustion risks*;   

• Remediation or removal of localised hotspots of hydrocarbon impacted soils (e.g. associated 

with former tanks) although this is considered unlikely; 

• If significant asbestos containing material is present, it may need to be removed by a 

specialist contractor; 

• A minimum DS-2 AC-2 level of sulphate precautions, applying to below ground concrete 

structures within contact of made ground; 

• Suitably resistive water supply pipes in made ground; and 

• A gas monitoring programme to establish the gas regime of the site. At this stage, we 

recommend assuming that Amber 1 gas precautions are required for around 80% of the site, 

and Amber 2 precautions for the remaining 20% of the site.  

*Potential heat sources, such as electricity cables should also not be laid in contact with coal. 
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6.0 GEOTECHNICAL APPRAISAL 

6.1 General 

Made ground is expected across the northern half of the site as a result of previous development. 

Deep made ground may be present below existing buildings and is expected within the extent of the 

backfilled railway cutting.   

Below made ground, or below the surface covering in the southern half of the site, clay over 

mudstone or shale is expected with a band of sand over sandstone in the centre of the site. Shallow 

bedrock is expected.  

Shallow groundwater is not expected at shallow depth beneath the site.  

Shallow coal workings may be present below the site. A drilling investigation is required to confirm 

this. Drilling and grouting could be required but is considered unlikely.  

The site slopes down to Leeds Road on the southern boundary at an approximate gradient of 

around 1 in 24. The ground level of site was noted to be around 0.5 m lower than Moat Hill Farm 

Drive located directly west of the boundary and where an access road is expected to be built. Site 

levels may therefore require re-grading.  

The Party Wall Act may need to be considered for structures associated with neighbouring 

properties along the site boundaries.  

6.2 Foundations 

If mine workings are identified as part of the ground investigation, drilling and grouting of the mine 

workings is expected to be required. Unrecorded mine entries may be located on the site, an 

allowance should be made to treat such a feature if found.  

It is expected that unreinforced strip or trench-fill footings can be used across the majority of the 

site, taken through any made ground and into undisturbed non-desiccated natural ground. The 

minimum footing depth is expected to be 900 mm in the natural clay or mudstone, taken from the 

lowest of existing or finished ground level, and 600 mm to 750 mm in sand over sandstone. The 

final depth of the footings within the clay or mudstone/shale will be dependent on the volume 

change potential of the soil which will need to be determined as part of an intrusive investigation.   

Where within influencing distance of trees, the footing depth will need to be increased in accordance 

with the NHBC Standards Chapter 4.2. Precautions against soil heave due to the influence of past 

or existing trees are likely to be required wherever the footing depth is increased to a depth greater 

than 1500 mm.  
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Anecdotal evidence suggests around a third of Clough House is underlain by a cellar. Once this 

feature has been located and removed, allowance for deepening foundations in this area to found 

on suitable natural material below should be made. Other cellars associated with former buildings 

elsewhere on site cannot be discounted.  

If foundations span two different ground types, i.e. clay and sand or clay and bedrock, the footings 

should be thickened and reinforced.  

The current Feasibility Sketch Layout, referenced 0208_SK2 dated November 2016, provided by the 

client, does not show any plots within the footprint of the former railway cutting. The depth of made 

ground in this area is unknown and therefore should any plots be proposed in this vicinity piles 

should be allowed for, taken down through the made ground into the underlying bedrock.  

6.3 Ground Slabs 

Given that gas precautions are expected to be required, precast concrete floors with an underlying 

minimum 150 mm ventilated void and fully lapped and sealed gas membrane system should be 

allowed for. The void height will need to be increased if heave precautions are required.  

6.4 Superstructure Precautions 

Additional superstructure precautions could be necessary if drilling and grouting is found to be 

required.  

6.5 Excavation Problems 

Obstructions in the made ground, such as concrete, may be found onsite as a result of previous 

structures.  

Hardstanding is present across a large portion of the western half of the site which will need broken 

out as part of any investigation. A walled / fenced garden directly east of Clough House is currently 

inaccessible for large machinery, only pedestrian access is possible.  

Manhole covers were observed at surface across the site during the walkover indicating private 

services to Clough House and the outbuildings exist. Overhead BT cables were observed in the 

south west of the site.  

An electric gate, with passcode entry, provides access to the site off Leeds Road. Any access to the 

site will need to be arranged and a code obtained.  

The stability of trenches may be poor in any made ground and if shallow perched groundwater is 

encountered. Temporary support will be required in accordance with current Health & Safety 
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Regulations wherever access is required to trenches deeper than 1.2 m or less where there is risk 

of collapse.    

6.6 Obstructions  

A remnant rectangular concrete base was observed to the north of Clough House during the site 

walkover, its purpose is unknown and further similar features or slabs cannot be discounted.  

A well (east) and a pump (west) were mapped in 1894 and between 1894 to 1908 respectively. If 

either of these features is encountered during the investigation or future works they will need to be 

confirmed to have been appropriately backfilled and possibly capped.  

6.7 Roads 

A CBR value of at least 2% is expected to be appropriate for road design. It is recommended that 

CBR tests are undertaken along any proposed roads prior to construction so that accurate CBR 

values can be obtained. The ground should be assumed to be frost susceptible and a minimum 

construction thickness of 450 mm will therefore apply.  

6.8 Surface Water Drainage 

Soakaways may be viable within the expected sandstone band across the centre of the site. 

However, clay soils are expected to the north and south and may be present at shallow depth 

overlying the sandstone bedrock. Soakaways are therefore not expected to be viable across the 

majority of the site. 
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7.0 RECOMMENDATIONS FOR FURTHER WORK 

Before more definite information regarding the properties of the ground and any contamination 

present can be given, an intrusive ground investigation will be required. Investigation by 

mechanically dug trial pits would be the preferred method of investigating the soils on site, as this 

allows a larger volume of soil to be viewed. Some of these will need to target the footprints of the 

former structures, tanks and the infilled railway cutting. 

Investigation of the coal seams and any workings beneath the site is proposed by rotary boreholes.  

If deep made ground is found, cable percussion boreholes will be required to investigate the depth 

of made ground and collect strength data for pile design.  

A gas monitoring programme will be required to determine the current gassing regime of the site. 

In areas with granular soils, and where deep made ground is not encountered, infiltration testing 

could be undertaken to establish the viability of soakaway drainage.   

The potential pollutant linkages presented in Section 5.3 will need to be investigated by means of 

soil analysis. The chemical testing suite should be chosen to cover the range of potential 

contaminants indicated. If any clay soils are encountered geotechnical testing should be carried out 

to determine their volume change potential.  
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APPENDIX 

Site Photographs 

Envirocheck 

Consultants Coal Mining Report 

 



  

 
Looking north west up to Clough House from the site entrance Looking towards the south eastern corner of the site from the front of 

Clough House 
        

Prepared NG Checked CAT Date 09.12.19 Photograph No 1 & 2 
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View of the south eastern corner of the site looking north Pedestrian access to the enclosed garden located to the east of Clough 

House 
        

Prepared NG Checked CAT Date 09.12.19 Photograph No 3 & 4 
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Within the walled garden looking west towards Clough House Looking north east towards the outbuildings directly north of Clough 

House 
        

Prepared NG Checked CAT Date 09.12.19 Photograph No 5 & 6 
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View looking west between outbuildings towards the entrance to Moat 

Hill Farm Drive beyond the site boundary 
View looking east across the grassy area from the outbuildings 

        
Prepared NG Checked CAT Date 09.12.19 Photograph No 7 & 8 
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Looking south east from the northern site boundary  Remnant rectangular concrete base located between the outbuildings 

        
Prepared NG Checked CAT Date 09.12.19 Photograph No 9 & 10 
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