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EXECUTIVE SUMMARY 
 
Pell Frischmann was appointed by Clean Power Properties Ltd to undertake a Baseline 
Phase 1 Study for a proposed Advanced Conversion Technology and Anaerobic Digestion 
plant.   
 
The Baseline Phase 1 Study was undertaken to provide an assessment of possible 
development constraints such as ground contamination and ground conditions.  This report 
presents a preliminary assessment of potential ground contamination and foundation 
conditions and other relevant constraints that could impact development. 
 
The historical mapping indicates that the site and the surrounding areas have been occupied 
by a number of potentially contaminative land uses. The site itself was once part of Wheldale 
Collieries and current and historical railway lines bound the site to the south and west 
respectively. Other nearby land uses include landfill sites, tips, chemical works and a brick 
works. 
 
It is anticipated that the site will be underlain by Made Ground, which for the most part will be 
underlain directly by the Pennine Middle Coal Measure Formation. Some Alluvial deposits 
may exist above the solid deposits in the far north western corner of the site.   
 
The nearest surface water body is the River Aire, located approximately 540m west of the 
site at its closest point.  The underlying solid deposits (Middle Coal Measures) are 
designated as a Secondary A Aquifer, as are the alluvial deposits which may exist in a small 
portion of the site.  
 
Immediately adjacent to the east of the site is The Wheldale Green Energy Park which is 
understood to ‘capture’ methane gas from the old mineworkings and convert these to 
energy. 
 
Complete potential pollution linkages with a non-urgent medium risk rating have been 
identified at the site.  The key risks relate to potential contamination and ground gases on 
impacting on future site users and construction workers of the proposed development. 
Further review, investigation and potential remediation may be required at the site. 
 
Foundation design will require site specific parameters and therefore a ground investigation 
is recommended to obtain relevant data.  Investigations for geotechnical and contamination 
purposes can be combined.  
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1. INTRODUCTION 
 
1.1 TERMS OF REFERENCE 
 

In November 2010, Pell Frischmann (PF) was commissioned by Clean Power 
Properties Ltd to undertake a baseline study of ground conditions as part of the 
Environmental Impact Assessment (EIA) for a proposed Advanced Conversion 
Technology and Anaerobic Digestion Plant on land known as Wheldon (hereafter 
referred to as ‘the site’) near Castleford, West Yorkshire. This report forms part of 
an appendix to the Environmental Statement (ES) in support of the planning 
application and is concerned with geotechnical and contaminated land aspects, 
particularly resulting from the historic industrial use and mining legacy of the site.  
 
The site covers approximately 2.8 ha which forms part of a larger 4.8 ha site the 
majority of which is currently occupied by a grass, trees and a mixture of other 
overgrown vegetation and hardstanding concrete. It is known that various 
industrial uses took place at the site, mainly associated with the former Wheldale 
Colliery. 
 
The proposed development is fully described in the ES and will include the 
construction of an Advanced Conversion Technology and Anaerobic Digestion 
plant. The ES supports an outline planning application for the site.  
 

1.2 OBJECTIVES 
 

The objectives of this investigation are to assess the ground conditions with 
respect to land contamination and historic mining to provide input to the ES in the 
identification and mitigation of potential environmental impacts. These are 
primarily the abnormal geotechnical conditions resulting from historic mining 
activities and the potential risks to human health and the aquatic ecosystem from 
land contamination.  
 

1.3 SCOPE  
 
The scope of work for this commission comprises the following:  
 

 A desk study and site walk-over reconnaissance to determine the nature of 
the site and its surroundings including current and former land uses, 
geology, hydrogeology, hydrology and geo-environmental data. This 
includes a review of any previous investigations carried out at the site. 
 

 Reporting on the findings of the desk study and initial geo-environmental 
assessment of the site conditions and an initial geotechnical interpretation 
of the ground and groundwater conditions in order to identify any potential 
hazards.  

 
1.4 DATA SOURCES 
 

In the production of this report, the following data sources have been utilised: 
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 Historic Ordnance Survey maps; 

 
 Environment Agency Data; 

 
 GroundSure Environmental Data Report prepared by eMapSite; 

 
 GroundSure Geology Report prepared by eMapSite;  

 
 British Geological Survey (BGS) maps; 

 
 Consultation with the Assistant Scientific Officer at Wakefield Council reported 

in a letter dated 28th February 2012; and 
 

 Coal Authority Report. 
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2. PHASE 1 STUDY 
 

A number of desk study sources had been used to assemble the following 
information as listed above, including a proprietary environmental desk study 
report which has been obtained for the site. The environmental data report is the 
result of searches of a number of regularly updated authoritative databases and is 
presented as a series of tables and accompanying maps. Note that the boundary 
line may not be exactly the same as that shown on other drawings in this report 
and that the site area boundary shown in this report may not be the same the 
boundary red line for the planning application. Reference should be made to the 
Application Redline Plan submitted with planning application for the definitive 
boundary.  
 

2.1 SITE REFERENCING 
 

The site is situated off Wheldon Road to the east of Castleford town centre.  The 
approximate centre of the site is located at National Grid Reference 443969, 
426218. It is understood that the site is currently owned by Network Rail. A site 
location plan is contained within Appendix D an extract of which is presented 
below. 
 
Figure 1: Site Location Plan 
 

 
Crown Copyright.  All Rights Reserved.  Licence Number 100004912. 

 Approximate 
site location 

Site 
Location 
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Figure 2: Aerial Photograph of site 

 

  
Google Earth License Number JCPMB2ZBMMAWBHP 
 

2.2 SITE DESCRIPTION 
 

The site occupies a 2.4 ha irregular shaped area of land which is currently derelict 
and forms part of a larger 4.8ha brownfield site formerly occupied by part of the 
Wheldale Colliery. The site is currently occupied by grass with a curved strip of 
trees and vegetation which starts along the northern boundary and runs south 
west towards the south western corner of the site.  A hard standing curved path 
runs from north to south within the western section of the site and joins a rough 
track which runs parallel along the southern boundary.  Figure 2 presents an 
aerial photograph of the site. 
 
The site is bound to the north by Wheldon Road, to the east by the Wheldale 
Green Energy Park, to the south by the railway line and to the east by a disused 
mineral railway line (on embankment). 
 
It is understood that The Wheldale Green Energy Park captures Methane Gas 
from the former mineworkings underlying the study site. Surrounding land uses in 
the area include the Castleford Tigers Rugby Ground, located directly to the west 
of the disused railway line and some residential housing is also located on 
Wheldon Road, directly adjacent to the west of the site.  An operational sewage 
works is located to the north east of the site. 
 

2.3 SITE WALKOVER 
 

A site walkover was undertaken on the 5th January 2012. Access to the site was 
directly available from Wheldon Road. Gates or fences were noted along all 
boundaries of the site, although gaps existed through which pedestrians could 
enter the site. Much fly tipping was noted across the site (particularly in close 



WHELDON ACT & AD FACILITY 
APPENDIX 10-1: GROUND CONDITIONS BASELINE PHASE 1 STUDY 
E57016/VBA/G001B 
 

Pell Frischmann Page 5 
 

proximity to Wheldon Road) and a gas monitoring standpipe was also noted in the 
north of the site. 

An access road runs through the site runs from Wheldon Road towards the 
railway line.  

The site slopes gently downwards from the southern boundary towards the north. 

Site walk-over photographs are presented in Appendix B and show the current 
condition of the site.  
 

2.4 LAND USE HISTORY 
 

The historical land use of the site and the surrounding area has been established 
from superseded editions of Ordnance Survey maps which are presented in 
Appendix B. The findings are detailed in Table 1 (approximate distances are given 
from the site boundary). 
 
It can be seen that the sites are located within an area with a heavily industrialised 
history, including many potentially contaminative historical land uses.   
 
Table 1: Land Use History 

 
Date  Description Source 
1890-
1892 

Wheldale collieries present on site. Railway infrastructure present in 
the west of the site with the colliery buildings in the east. The railway 
line extends over Wheldon Road. Stockpiles are annotated in the 
west of the site. Wheldon Road is present in its current alignment 
directly to the north of the site and the mineral railway is present 
directly to the west (Castleford and Pontefract Branch). A gasometer 
is present directly to the north of the site, over Wheldon Road. 
Castleford is developed to the west of the site with the nearest 
residential houses to the site directly to the west of the railway line 
and north of Wheldon Road. 

1:2,500 & 
1:10,560 scale. 
 

1905-
1908 

Little significant change to the site itself. A shaft is now annotated 
within the colliery buildings directly to the east of the site boundary. 
Gasometer directly north of the site is no longer marked and a 
Sewage works (Castleford U.D Council) is now present directly to 
the north of Wheldon Road. Healdfield Brick works also present 
directly to the south of the railway line which forms the southern 
boundary of the site. Other industrial usage in close proximity 
includes a boiler works located approximately 200m to the north 
west of the site. 

1:2,500 & 
1:10,560 scale 
 

1932-
1938 

Increase in number of railway lines and infrastructure within the 
colliery site. Increased railway infrastructure also present adjacent to 
the sewage works north of Wheldon Road. Tramway is also now 
present within the sewage works. A chimney is now annotated 
approximately 50m to the east of the site. Castleford Tigers football 
ground now located to the west 

1:2,500 & 
1:10,560 scale 
 

1940-
1952 

No significant change to the site itself however a gantry now extends 
over Wheldon Road from the sewage works site to the north. An 
additional building is also present to the north of Wheldon Road. 

1:10,560 & 
1:2,500 scale. 
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Date  Description Source 
1961-
1972 

No significant change to the site itself or the surrounding area.  Spoil 
heaps now annotated at the west of the site. By early 1970’s the 
Healdfield Brick works is no longer shown and instead is shown as a 
refuse tip. Stated within the LA information that this site was utilised 
as a landfill site taking various wastes, including household until 
1994. 

1:10,560 & 
1:2,500 scale. 
 

1981-
1985 

No significant changes. Understood that the colliery closed in 1987. 
 

1:10,000 & 
1:1,200 scale. 

1992-
1995 
 

Colliery is no longer annotated and the site appears to have been 
cleared with the exception of an access road into the site which still 
remains marked. All of the associated infrastructure to the north of 
wheldon road e.g. railway lines etc is also no longer marked. 
Information from the Local Authority states that the site itself was 
used as a landfill. This was a reclamation project that used inert 
excavation waste and uncontaminated earth in the 1990s 

1:10,000 

2002 No significant changes to the site or the surrounding area. 1:10,000 
2011 No significant changes to the site or the surrounding area. 1:2,500 

 
It can be seen that the site and the surrounding area have undergone significant 
development since the earliest available map (1890). Wheldale Collieries were 
present on site from the time of the earliest available mapping and it is understood 
they were closed in 1987.  After this time, it is understood that the site was used 
for landfill purposes, although the waste deposited at the site is understood to 
comprise excavation waste and uncontaminated earth. 
 
A number of potentially significant historic industrial land uses have been recorded 
in the surrounding area. The Wheldale Collieries site actually extended to the 
north of Wheldon Road and a sewage works has been present to the north east of 
the site for a number of years (dating from the early 1900’s). A gasometer was 
present just to the north of Wheldon Road in the late 1800’s. Healdfield Brick 
Works was present to the south of the site and was later used as a landfill site 
(until 1994). Information from the Local Authority suggests that the landfill 
accepted various waste types, including household waste. It is understood that a 
venting trench was constructed adjacent to nearby properties to mitigate the 
migration of landfill gases. 
 
As noted during the site walkover, the site is bound to the east by the Wheldale 
Green Energy Park operated by Scottish and Southern Energy.  It is understood 
that this plant ‘captures’ methane emissions from the old mineworkings and 
converts it into usable energy.  
 

2.5 GEOLOGICAL SETTING 
 

The published geology for the area (shown on 1:50,000 scale, sheet 78 
Wakefield, Solid and Drift, 1978) an extract of which is illustrated in Figure 3, and 
included in Appendix D indicates that the majority of the site is likely to be directly 
underlain by mudstone, siltstone and sandstone of the Pennine Middle Coal 
Measures. The far northwest corner of the site is likely to be underlain by alluvial 
deposits comprising clay, silt, sand and gravel overlying the units of the Pennine 
Middle Coal Measures.  
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Figure 3: Geological Map Extracts 

 

 
 
 

 
The GroundSure Report records the permeability of the superficial deposits on-
site as very low to high through intergranular flow, which is assumed to relate to 
the areas where granular alluvium are present. The permeability of the Pennine 
Middle Coal Measures is recorded to be low to moderate.  
 
A fault runs through the centre of the site from south west to north east (coal 
seam, inferred). Six further faults, also inferred as coal seams, are located within 
500m of the site. Colliery waste tips are recorded in several locations on the site 
suggesting that Made Ground is likely to be present. Made Ground is also likely to 
be widespread across the site associated with the previous development present 
in variable depths and composition. 
 
The site is not located within a radon affected area as less than 1% of the 
properties are above the action level for radon.  Therefore radon protection 
measures are not required.   

 
One borehole record has been obtained from the BGS GeoIndex relating to a 
borehole located within Wheldale Green Energy Park. This borehole was recorded 
to be 524m deep and is recorded within the index as a shaft drilled within the 
Wheldale Colliery. The borehole proves the succession of coal seams underlying 
the site. No record of when the borehole was drilled is given. The borehole record 
is presented in Appendix D. 
 

SITE 

[C08/114-CCSL] British Geological Survey. © NERC. All rights reserved 
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2.6 GROUND INSTABILITY 
 

The GroundSure Report records the risk from natural ground instability hazards at 
the site to be between negligible to very low, indicating that the site is unlikely to 
experience problems due to natural ground subsidence.  
 

2.7 MINING 
 

As would be anticipated by the historic presence of the Wheldale Colliery at the 
site, historical surface ground and underground workings associated with mining 
are recorded across the site.  The historical surface ground workings are recorded 
as being either ‘colliery’ or ‘refuse heap’ related. Other historic mining related land 
uses are recorded within 250m of the site including unspecified quarries, brick 
works and clay pits. 
 
The historic underground workings on site are recorded as collieries and an 
unspecified mine. Old shafts, mines and collieries are also all recorded within 1km 
of the site. 
 
The only ‘active’ current ground working is recorded to be an abandoned mine 
(methane production) located approximately 22m to the south east of the site. 
This is thought to be related to the abstraction of methane by the Wheldale Green 
Energy Park.  
 
Coal Authority Report 
 
Reference to the Coal Authority’s online gazetteer showed that Castleford is an 
area for which a coal report should be sought. Report number 00000782-12 was 
issued to PF on the 6th January 2012. 
 
The salient points are detailed below: 
 
 The property is within the likely influence of 6 coal seams at depths between 

180m to 530m last worked in 1961; 
 

 The property is not within the likely zone of influence of any present or 
proposed underground or surface workings; 
 

 It is stated that there are no known coal entries on-site or within 20m of the 
boundary (although historical mapping suggests a shaft was located just 
beyond this, to the east of the site); 
 

 The site does not lie within the influence of any past, present or future 
opencast mining workings; and 
 

 There is no record of a mine gas emission requiring action by the Coal 
Authority within the boundary of the property. However, the adjoining Wheldale 
Green Energy Park is known to ‘capture’ methane from the old coal workings 
and convert them to energy. 
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2.8 HYDROGEOLOGY 
 

The environmental data report indicates that both the superficial (alluvial deposits) 
and solid deposits (Pennine Middle Coal Measures) underlying the site are 
classified as Secondary A Aquifers. These are permeable layers capable of 
supporting water supplies at a local rather than strategic scale, and in some cases 
forming and important base flow to rivers.  
 
The site is not located within a Source Protection Zone (SPZ).   
 
Eight licensed groundwater abstractions are recorded within 1km of the site. The 
nearest of these is located approximately 660m to the south west of the site and 
allows the abstraction of groundwater for general cooling and general usage  

 
2.9 HYDROLOGY  

 
The nearest surface water body is the River Aire which is located approximately 
450m to the west of the site at its closest point.  
 
The GroundSure Report has eight records of licensed surface water abstractions 
within 1km of the site. The nearest of these is located approximately 411m to the 
north of the site and relates to the usage of water for dust suppression. 

 
The GroundSure report indicates that the northwest corner of the site is located 
within a Zone 2 floodplain.  This zone comprises land assessed as having 
between a 1 in 100 and 1 in 1000 annual probability of river flooding (1-0.1%) in 
any year. 

 
2.10 ENVIRONMENTAL DATA SEARCH 
 
2.10.1 On-site 
 

Environmental incidents, registers, abstraction licences or designated 
environmentally sensitive sites are not recorded on the site itself. However, a 
historical landfill site is noted to have existed on site. Information from both the 
GroundSure report and the Local Authority suggest that the site was the Wheldale 
Fryston Colliery reclamation site. This was a reclamation project which accepted 
inert excavation waste and uncontaminated earth in the 1990’s. It is stated by the 
Local Authority that this should not give rise to any landfill gases. 

 
2.10.2 Off-site 
 

 Fourteen Environment Agency recorded pollution incidences are recorded 
within 250m of the site.  Four entries are located approximately 39m to the 
north for specific waste materials such as asbestos, household waste and 
tyres.  The impacts to water, air and land were categorised as no impact to 
minor impact. 
 

 Various landfill sites have existed in close proximity to the site.  From 
information given by the Local Authority, Hickson and Welsh operated two 
sites approximately 390m and 220m to the northwest of the site.  The further 
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of the two sites operated from 1977 to 1993 and accepted black oxides of iron, 
tarry residues, building and general rubbish and incinerator ash. The nearer of 
the sites took unspecified chemical, domestic and commercial waste until 
1993. The Smith Street site, 130m to the northwest accepted construction and 
excavation waste in the early 1990s.  Healdfield quarry (former brickworks), 
directly to south of railway line took various wastes including household until 
1994. A Venting trench has been constructed near properties to cut off 
migrating gas. 

 
2.11 CURRENT LAND USE 
 

The surrounding land use has been ascertained from a combination of sources 
including GroundSure data and Ordnance Survey mapping.  Table 3 summarises 
the findings of the surrounding land use review and details of potentially significant 
contaminative land uses within 250m of the site from the Current Industrial Sites 
Data.  Where entries are considered to relate to retailers they have not been 
included in Table 3 as they are not considered to represent potentially significant 
contaminative land uses.  
 
There are 11 current industrial land uses recorded within 250m (one of which is a 
retail outlet and as such has not been included in Table 2 below). 
 
Table 2: Surrounding Land Use 

 
Direction Land-use Distance 
South Gas Governor/Gas Governor Station 250m 

West MT Specialist Cars (vehicle repair, testing, servicing) 95m 
Electricity sub station 210m 

North West 

Scrap Yard 127m 
Electricity Sub station 165m 
Depot 172m 
Wensley Transport/Kenneth Howley Transport Ltd- distribution and 
haulage 

196m 

South East Electricity sub station 205m 
 
No petrol/fuel sites or underground high pressure oil and gas pipelines have been 
recorded within 500m of the site.  
 

2.12 CONSULTATIONS 
 
Consultation has been undertaken with the Scientific Officer at Wakefield Council 
the findings of which have been reported in a letter dated 28th February 2012 
(included as Appendix C). Relevant information regarding the historic use of the 
area is discussed below. 
 
The site, in accordance with the Council’s adopted strategy for Contaminated 
Land Inspection, would be subject of investigation within the meaning of Part IIA 
of the Environmental Protection Act 1990, on the basis of the following: 
 
 The spreading of tipped material; 

 
 The site is bounded to the south by existing railway land; 

 
 The land to the west is occupied by a landfill gas engine generating plant; 
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 There is, and has been for a long time, a sewage works across the road to the 

north east of the site; 
 

 There is a large historic, unremediated chemical works site to the north west; 
 

 There are several scrap yards within the curtilage of the chemical works site; 
and 
 

 There is a former brickworks site which has been land-filled to the south of the 
railway. 

 
The Council stated that they are not aware of any complaints or prosecutions 
made against the site or surrounding properties except minor ones relating to fly 
tipping.  In addition, they are not aware of any spillages or other incidents on site 
or in the surrounding area, but this would probably come under the jurisdiction of 
the Environment Agency. 

 
2.13 SENSITIVE LAND USES AND DESIGNATED AREAS 
 

No designated Environmentally Sensitive Sites have been recorded within 500m 
of the site. 

 
2.14 PREVIOUS INVESTIGATIONS 

 
Within the consultation information received from Wakefield Council, reference 
was made to a 2006 planning application for the former Wheldale Colliery site. A 
site investigation was presented as part of that planning application. Whilst part of 
that site investigation was undertaken on the site, no reliance can be made on that 
information and as such it has not been reproduced within this report.  
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3. PRELIMINARY RISK ASSESSMENT 
 

The findings of the Baseline Phase 1 Study have been used to develop an outline 
conceptual site model comprising a ground model and an exposure model.  
 
The ground model has been used to develop a preliminary list of geotechnical 
hazards such as poor foundation conditions, landslip, former mine workings and 
poor or aggressive ground conditions. It will give clarity, rationale and help 
communicate the required scope of intrusive investigation works for managing the 
identified geotechnical risks.  
 
The exposure model has been used for geo-environmental hazard identification in 
line with the Model Procedures of CLR11. The scope is intended primarily to 
identify potential impacts to human health and construction materials from on-site 
contaminants, in order to establish suitability of use for the proposed development 
in terms of the planning control framework. 
 
More generalised comments are included with respect to potential impacts to 
Controlled Waters and the wider ecosystem, in terms of the potential for land 
contamination to leach or flow into Controlled Waters. Note that a separate ES 
chapter is being written by others on the potential impacts to the water 
environment and that will have its own baseline study report. 
  

3.1 LEGISLATIVE BACKGROUND 
 

The primary legislative mechanism for contaminated land management in the UK 
is Part 2A of the Environmental Protection Act, 1990 (EPA).  Part 2A was 
introduced into the EPA under Section 57 of the Environment Act 1995 to help 
deal with the substantial legacy of land contamination.  Part 2A applies where 
there is unacceptable risk, assessed on the basis of the current use and the 
relevant circumstances of the land.  It is not directed to assessing risks in relation 
to a future use of the land that would require a specific grant of planning 
permission.  Revised Part 2A Statutory Guidance was issued by the Secretary of 
State in April 2012.  
 
The control of development and land use in the future is the responsibility of the 
planning system, which is the principal regulatory driver for this site.  In March 
2012, the Government released the National Planning Policy Framework (NPPF) 
which replaced all previous planning policy statements and guideline (PPS/PPG) 
documents including Planning Policy Statement (PPS) 23 Planning and Pollution 
Control.  However, it should be noted that the NPPF does not change the 
statutory basis on which planning decisions are founded.   
 
The NPPF emphasises the requirement for sustainable development.  A 
fundamental principle of sustainable development is that the condition of land, its 
use and its development should be protected from potential hazards.  The NPPF 
states that: 
 
“To prevent unacceptable risks from pollution and land instability, planning policies 
and decisions should ensure that new development is appropriate for its location.  
The effects (including cumulative effects) of pollution on health, the natural 
environment or general amenity, and the potential sensitivity of the area or 
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proposed development to adverse effects from pollution, should be taken into 
account.  Where a site is affected by contamination or land stability issues, 
responsibility for securing a safe development rests with the developer and/or 
landowner. 
 
Planning policies and decisions should also ensure that: 
 

 The site is suitable for its new use taking account of ground conditions and 
land instability, including from natural hazards or former activities such as 
mining, pollution arising from previous uses and any proposals for mitigation 
including land remediation or impacts on the natural environment arising from 
that remediation;  

 After remediation, as a minimum, land should not be capable of being 
determined as contaminated land under Part 2A of the Environmental 
Protection Act 1990; and 

 Adequate site investigation information, prepared by a competent person, is 
presented.” 

 
It should be noted that some uncertainties exist due to the limited site-specific 
data available.  However, potential contaminants and receptors have been 
identified based on the desk based assessment.  Pathways have been 
established on reasonable scientific knowledge of the behaviour of the 
contaminants in the ground. 
 
The guidance provided in CLR11 indicates the CSM should identify those 
contaminants, pathways and receptors which are ‘likely’ to represent an 
‘unacceptable’ risk either to human health or the surrounding environment. 
 

3.2 GEO-ENVIRONMENTAL HAZARD IDENTIFICATION 
 

With reference to the Phase 1 Study reported above, Table 4 lists the possible 
contaminant sources, receptors and pathways identified, i.e. the possible pollution 
linkages (this constitutes the exposure model). The degree of risk associated with 
each of these linkages has been assessed by professional judgement in 
accordance with guidance in CIRIA Report C552 (Rudland et al 2001) but with the 
addition of a ‘no linkage’ category. The justification for the decision is recorded in 
the table.  
 
Some linkages may be identified which constitute a theoretical connection 
between a source and a receptor, but professional judgement shows them not to 
be possible. These are labelled ‘no linkage’. Those linkages deemed possible are 
assessed for their likely level of risk. The methodology is based on an assessment 
of the probability of a particular linkage existing (unlikely to high likelihood), 
multiplied by the level of consequence of the potential effects (minor to severe). 
Even those assessed as very low level of risk must be considered as possible in 
the first instance under the precautionary principle.  
 
This gives an estimation of the perceived level of risk based on desk study and 
walk-over information. The level of risk is subdivided into 5 descriptive categories 
from very low to very high risk, plus no risk where there is no linkage (see Table 
3). 
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Table 3: Geo-environmental Risk Rating 
  Consequence 

Pr
ob

ab
ili

ty
 

product Severe Medium Mild Minor 

High 
Likelihood Very high risk High risk Moderate risk Low risk 

Likely High risk Moderate risk Low risk Very low risk 

Low 
Likelihood Moderate risk Low risk Low risk Very low risk 

Unlikely Low risk Very low risk Very low risk Very low risk 

No 
Linkage No risk 
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Source Possible Pathway Receptor  Probability Consequence Risk Level Comments 

Inorganic and 
organic substances 

 

Ingestion, inhalation 
or direct contact. 

 

Inhalation of fugitive 
dust. 

 

Root uptake. 

 

Leaching through 
unsaturated zone. 

 

Surface run-off, base 
flow from 
contaminated 
groundwater. 

End users of the site. 

 

Neighbours. 

 

Protected ecosystem 

 

Ecosystems. 

 

Landscape planting. 

 

Groundwater and 
possible abstractors. 

 

Aquatic ecosystems. 

 

Surface water and 
possible abstractors  

Likely Medium Moderate 

Made Ground is present on site, no previous site investigation 
information available for the site area. Historic use of Made 
Ground during previous development of site and previous use of 
site as Wheldale Colliery may give rise to organic and inorganic 
chemicals present within the shallow soils on site.  

River Aire is 500m from the site, likely to be in hydraulic 
continuity with the groundwater underlying the site. The units 
underlying the site are classified as a Secondary A aquifer. 
Whilst not locally significant these may be of concern in local 
base flow and supply of rivers (i.e. Calder). 

Sulphates present in 
the Made Ground 
and natural soils. 

Direct contact with 
dissolved sulphates. Buried concrete. Low Medium Low 

Made Ground is present on site, no previous site investigation 
information available for the site area. Historic use of Made 
Ground during previous development of site may give to sulphate 
bearing strata being on site. Natural ground not thought likely to 
contain sulphate bearing minerals.  

Organic chemicals in 
the Made Ground 

Direct contact or 
contact with vapours. 

Plastic etc. building 
products 
(degradation). 

Likely Medium Moderate 

Made Ground is present on site, no previous site investigation 
information available for the site area. Historic use of Made 
Ground during previous development of site and previous use of 
site as a rail yard may give to organic chemicals being on site.  

Asbestos fibres from 
insulation or 
asbestos-containing 

Fugitive dust. End Users of Site Likely Medium Moderate 
Made Ground likely to be present on site, Asbestos fibres may be 
present within Made Ground due to unknown sources. Site 
investigation may identify fibres within soils testing.  
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Source Possible Pathway Receptor  Probability Consequence Risk Level Comments 
materials in the 
Made Ground 

Neighbours Likely Medium Moderate 

Asbestos fibres from 
insulation or 
asbestos-containing 
materials in the 
buildings. 

Fugitive dust. 

End Users of Site Likely Medium Moderate 
Former buildings present on site that would require demolition 
prior to the construction of the Proposed Development. 

Neighbours Likely  Medium Moderate  

Elevated 
concentrations of 
ground gases 
(methane & carbon 
dioxide) from 
biodegradable matter 
in the Made Ground / 
mine workings. 

Migration through 
soils or groundwater 
to indoor air. 

End users of new 
buildings 
(asphyxiation or 
explosion). 

Very Likely Medium High 

No site investigation has been undertaken at the site as yet. Mine 
workings beneath the site are known to be actively  

Users of off-site 
properties 
(asphyxiation or 
explosion). 

Very Likely  Medium High 

New buildings 
(damage by 
explosion). 

Very Likely  Severe Very High 

Neighbouring 
properties (damage 
by explosion). 

Very Likely Severe Very High 

Radon 
Migration through 
soils or groundwater 
to indoor air. 

End users of new 
buildings. No linkage No linkage No linkage BR 211 (2007) radon report indicates no precautions required.   
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Potentially complete pollutant linkages have been identified on the site; an overall 
non-urgent Medium risk rating has been assigned based on the proposed 
industrial development.  The key potential pollution linkages and risk is 
summarised as: 
 
 Contamination on site impacting on the human health of future site users and 

construction workers of the proposed development. 
 Ground Gases from previous mining and landfilling activities. 

 
This is a preliminary review, based on the assessment of available data presented 
in this report.  Further investigation is required across the site to assess the 
presence of potential contamination sources on site.  In addition, intrusive site 
investigation would be required to determine the geochemistry of the underlying 
ground and groundwater, and to provide data to enable quantitative risk 
assessment to be undertaken.  
 

3.3 GEOTECHNICAL HAZARDS 
 
From the geological survey maps, and historical workings maps, the following 
sequence of strata are anticipated: variable depths and compositions of Made 
Ground, possibly underlain in the far north western corner of the site by Alluvial 
deposits (Clay, Silt, Sand and Gravel), otherwise shallow bedrock comprising the 
Pennine Middle Coal Measures (Mudstone, Siltstone and Sandstone). 
 
To minimise any risk to the scheme, it is recommended that geotechnical risk 
management be implemented as soon as possible following project inception to 
allow for the successful identification of potential hazards. This will allow for the 
initiation of successful and cost-effective control measures at the planning and 
preliminary design stage. 

The Preliminary Risk Assessment below has highlighted limited potential 
geotechnical hazards that may adversely affect the proposed scheme if not 
identified at an early stage (Table 5). Successful identification will hopefully allow 
an efficient and well-structured phasing of the development and significantly 
minimise health and safety and geotechnical issues 

 
Table 5: Preliminary Geotechnical Hazards – Risk Assessment 

 
Hazard Risk Control Measures 

Excavations 1. Side slope stability / 
groundwater ingress 

1. Detailed Ground Investigation 
(GI) in order to determine soil 
parameters and groundwater 
regime and to design any 
permanent/temporary works.  
Choice of appropriate techniques. 

Corrosive soils / 
groundwater 
- Acidic/high 
sulphate-content  

1. Corrosion / chemical attack of 
buried concrete: 
 

1. Chemical testing of groundwater 
and soil samples 
2. Use of sulphate / acid resistant 
concrete  
 

Ground conditions 1. It is anticipated that significant 
thickness of Made Ground 
deposits may be encountered 
across the site.   

1. Detailed GI in order to design 
appropriate foundation design.  
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Hazard Risk Control Measures 
Movement/Settlement 
of structures 

1. Movement of structure due to 
presence of compressible made 
ground beneath foundations 
and/or change in ground 
conditions over time.   
2. Bearing failure of low strength 
founding soil due to changes in 
loading, ground and/or 
groundwater conditions. 

1. Detailed GI in order to design 
appropriate foundation design. 
2. Choose foundations which bear 
beneath the soft deposits. 

Uplift due to 
demolition and 
excavation 

1. Detrimental effect on 
surrounding buildings 

Design of suitable foundation 
solutions to keep movements within 
acceptable limits 

Collapse due to 
presence of mine 
structures beneath 
the site / risk of 
significant damage to 
buildings / risk to site 
users. 

Bearing failure due to collapse of 
mine structures beneath the site. 
Void Migration to surface. 

Detailed GI / Risk Assessment to 
identify whether risks exist at site 
from presence of underground mine 
structures beneath the site.  
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4. CONCLUSIONS AND RECOMMENDATIONS 
 
4.1 CONCLUSIONS 
 

It is anticipated that the site will be underlain by a significant thickness of Made 
Ground, which in turn will be underlain by superficial deposits of alluvium (Clay, 
Silt, Sand and Gravel). At depth, the alluvium is likely to be underlain by a 
weathering profile of the Pennine Lower Coal Measures Formation.  
 
Potential pollution linkages with a non-urgent medium risk rating have been 
identified at the site.  The key risks relate to potential soil bound contamination 
and ground gases impacting on future site users and construction workers of the 
proposed development.  
 
A number of potentially significant current and historic contaminative sources have 
been identified across the wider site; of particular significance are the former 
railway lines, several substations, tanks, and previous infilling and landfilling 
activities which were located within the site boundary. A railway line still exists 
along the eastern boundary of the site.  
 
In terms of Controlled Waters, the site is considered to be in an area of moderate 
sensitivity with respect to groundwater resources due to the underlying Secondary 
A Aquifer which exists within both the superficial deposits and the bedrock. With 
respect to surface water resources, the site is considered to be located in low 
sensitivity setting given that the River Aire is located approximately 500m to the 
north of the site. 
 
The available environmental database information suggests that the site has been 
subject to previous surface ground workings and areas may have been subject to 
large scale excavation. The historic plans suggest that parts of the site are likely 
to have been subjected to significant amounts of infilling associated with these 
previous excavations. In turn, this is likely to give rise to significant amounts of 
unknown Made Ground laid in an uncontrolled manner. Significant thicknesses of 
unknown Made Ground may give rise to ground instability issues.  
 
The site is also known to have been the location of the former Wheldale Colliery, It 
is understood that there are significant amount of below ground workings in the 
area beneath and surrounding the site. It is thought that risks may exist to the 
proposed development from the presence of these below ground workings from 
potential collapse of these historic structures and subsequent void migration to the 
surface leading to risks of building stability and structural failure.  
 
It is also understood that the adjacent site is abstracting methane from the below 
ground structures to use as an energy source. This would suggest that there is a 
potential risk from the presence of significant volumes of ground gas relating to 
the de-gassing of the coal measures beneath the site.  
 
Soft ground associated with unconsolidated alluvium may also give rise to poor 
shallow founding conditions and other ground instability issues such as 
compressive settlement.  
 
A strategy for dealing with these issues is discussed below.  
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4.2 RECOMMENDATIONS 
 
4.2.1 Contamination 
 

It is recommended that an intrusive investigation is undertaken, which should 
cover the entire site to outline the contaminative setting of the site. 

 
4.2.2 Geotechnical  

 
Foundation design will require site specific parameters and therefore a ground 
investigation is recommended to obtain relevant data.  Within this investigation it 
is recommended that a risk assessment is undertaken in order to ascertain 
whether any risks exist at the site from the presence of the historic below ground 
structures associated with the former Wheldale colliery. This risk assessment may 
include intrusive surveys to assess for the presence of adits beneath the proposed 
structure.  
 
Investigations for geotechnical and contamination purposes can be combined. 
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5. LIMITATIONS AND UNCERTAINTIES 
 

This report has been prepared by Pell Frischmann with all reasonable skill, care 
and diligence, and taking account of the manpower and resources devoted to it by 
agreement with the client.  

 
The information reviewed should not be considered exhaustive and has been 
accepted in good faith as providing true representative data with respect to site 
conditions.  The information reported herein is based on the interpretation of data 
collected during the desk based study.   
 
Should additional information become available that may influence the opinions 
expressed in this report, Pell Frischmann reserves the right to review such 
information and, if warranted, to alter the opinions accordingly. 

 
The evaluation and conclusions do not preclude the existence of other site 
conditions and contaminants, which could not reasonably have been revealed by 
the desk study works undertaken at the time of writing.  This report should be 
used for information purposes only and should not be construed as a 
comprehensive characterisation of all site conditions or potential waste streams. 

 
This report has been prepared solely for the use of the client, and may not be 
relied upon by other parties without written consent from Pell Frischmann. 

 
Pell Frischmann disclaims any responsibility to the client and others in respect of 
any matters outside the agreed scope of the work. 
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Our ref: CL/00011484 

Your ref: SITE NEAR ALLERTON BYWATER 

Please reply to: Dr S J Atkin 

Telephone No: 01924 306929 

Email Address: satkin@wakefield.gov.uk 

 
28th February 2012 
 
Ms A Clarke 
Pellfrischmann 
George House 
George Street 
WAKEFIELD 
WF1 1LY 
 
Dear Alexandra 
 
LAND QUALITY INFORMATION REQUEST FOR LAND AT WHELDALE, 
CASTLEFORD. 
 
I refer to your email  of the 3rd February 2012 regarding a “site near Allerton 
Bywater”. Your plan relating to the site actually shows a site on Wheldon Road, 
Wheldale, Castleford so I have investigated that site. You also didn’t specify 
which aspects of contaminated land you were interested in so I have answered 
the questions typically asked. 
 
 As requested I have searched our files for information on your site of interest.  

 
• As you can see on the attached plan there are several known closed 

landfill sites in your area of interest.  
Your site is actually on a former landfill, L99 Wheldale Fryston Colliery 
Reclamation Site. This was a reclamation project which used inert 
excavation waste and uncontaminated earth in the 1990s. It should not 
give rise to any landfill gases. 
L4 Hickson & Welch. 390m away. This industrial site took black oxides 
of iron, tarry residues, building and general rubbish and incinerator ash 
from 1977 to 1993. 
L128 Hickson & Welch. 220m away. This industrial site took unspecified 
chemical, domestic and commercial waste until 1993. 
L75 Smith Street. 130m away. This site took construction and 
excavation waste in the early 1990s. 



L5 Healdfield Quarry. 20m away across the railway. This site took 
various wastes, including household, until 1994. A venting trench has 
been constructed near properties to cut off migrating gas. 
L58 Castleford High School. 400m away. This site probably took 
domestic waste for Castleford MBC in the 1960s. Little landfill gas was 
ever found on site during investigations in the 1990s. 
L83 Castleford Holder Station. 510m away. This was filled with 
demolition and construction waste in 1987 before being tarmacced over 
to form a car park. 
 
Licensed sites come under the jurisdiction of the Environment Agency 
but we are aware of one in your area of interest. 
L127 Hickson & Welch. 450m away. This site is licensed to take 
demolition, construction and chemical waste.  
 

• Your site is one which in accordance with the Council’s adopted Stategy 
for Contaminated Land Inspection would be subject in due course of 
investigation as potentially contaminated land within the meaning of the 
Environmental Protection Act 1990, Part IIA. The grounds for this are as 
follows: 

• The spreading of tipped material  
• The site is bounded to the south by existing railway land 
• The land to the west is occupied by a landfill gas engine 

generating plant 
• There is, and has been for a long time, a sewage works across 

the road to the north east of the site 
•  There is a large, historic, unremediated chemical works site to 

the north west  
• There are several scrap yards within the curtilage of the 

chemical works site 
• There is a former brickworks site which has been land-filled just 

over the railway to the south.  
 

The land may potentially be affected by contamination from such land 
uses. Should the proposed land use change, particularly to a more 
sensitive use such as residential housing, it is likely that the council will 
require a site investigation to be undertaken to determine the nature and 
extent of any contamination, if present.  

 
• There are no LAAPC processes in your area of interest 

There are no known Part A Processes in this area but these would 
come under the jurisdiction of the Environment Agency. 

 
• We are not aware of any complaints or prosecutions against your site or 

surrounding properties except minor ones relating to fly tipping. We are 
not aware of any spillages or other incidents on site or in the 
surrounding area but this would probably come under the jurisdiction of 
the Environment Agency. 



 
This site was the subject of a planning application in 2006. The documentation 
contains an extensive site report which may be of interest to you. It is available 
on the Council website at https://planning.wakefield.gov.uk/online-applications// 
The application was 06/01997/OUT and it is the first document on page one of 
“associated documents” Miscellaneous Supporting Documentation 3/19/10. 
 
Your site is 700m from the Castleford Air Quality Management Area declared 
on the grounds that the annual Nitrogen Dioxide limit value is unlikely to be 
achieved due to traffic pollution. While this does not preclude development, 
developers should consider any potential impact they may have on air quality 
in the area. 
 
Should you have any further queries do not hesitate to contact this office.   
 
I gratefully acknowledge receipt of your card payment of the agreed fee of 
£115. 
 
Yours sincerely 
 
 
 
 
 
DR S J ATKIN 
Assistant Scientific Officer 
 
 
 
“The information supplied in this report represents the information presently 
held by the Council in response to your specific enquiry. The Council does not 
warrant the accuracy or sufficiency of the information for your purposes in 
relation to the site you have identified. Nor does the Council warrant that the 
information is relevant for any specific purposes you may have in mind in 
relation to the site. You are advised to undertake your own site and other 
investigations and to analyse the results of those investigations using 
competent specialist advisors. Within the context of this report no 
recommendations will be made with respect to the sustainability of the land for 
a specific purpose. The service will only be used to provide environmental 
information” 
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