
11 September 2023
Date enquiry received: 11 September 2023
Issue date: 11 September 2023

Date of enquiry:

Our reference: 51003377392001
Your reference: STV6169

Consultants
Coal Mining Report

Top Park
Bolton Road West
Ramsbottom
Greater Manchester
BL0 9PE



Consultants
Coal Mining Report

Client name

Soiltechnics Limited

Enquiry address

Top Park
Bolton Road West
Ramsbottom
Greater Manchester
BL0 9PE

Approximate position of property

How to contact us

0345 762 6848 (UK)
+44 (0)1623 637 000 (International)

200 Lichfield Lane
Mansfield
Nottinghamshire
NG18 4RG

www.groundstability.com

/thecoalauthority
/thecoalauthority
/company/the-coal-authority
@coalauthority

This report is based on and limited to the records held by the Coal
Authority at the time the report was produced.

Ordnance Survey Licence number: 100020315

Reproduced by permission of
Ordnance Survey on behalf of
HMSO. © Crown copyright and
database right 2018. All rights
reserved.

Consultants Coal Mining Report, reference 51003377392001
Page 2 of  9Copyright © 2023 The Coal Authority

https://www.youtube.com/thecoalauthority
https://facebook.com/thecoalauthority
https://linkedin.com/company/the-coal-authority
https://twitter.com/@coalauthority


Section 1 – Mining activity and geology

Past underground mining
No past mining recorded.

Probable unrecorded shallow workings
None.

Spine roadways at shallow depth
No spine roadway recorded at shallow depth.

Mine entries
None recorded within 100 metres of the enquiry boundary.

Abandoned mine plan catalogue numbers
None available.

Outcrops
No outcrops recorded.

Geological faults, fissures and breaklines
No faults, fissures or breaklines recorded.

Opencast mines
None recorded within 500 metres of the enquiry boundary.

Coal Authority managed tips
None recorded within 500 metres of the enquiry boundary.
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Section 2 – Investigative or remedial activity

Please refer to the 'Summary of findings' map (on separate sheet) for details of any activity within
the area of the site boundary.

Site investigations
None recorded within 50 metres of the enquiry boundary.

Remediated sites
None recorded within 50 metres of the enquiry boundary.

Coal mining subsidence
The Coal Authority has not received a damage notice or claim for the subject property, or any
property within 50 metres of the enquiry boundary, since 31 October 1994.

There is no current Stop Notice delaying the start of remedial works or repairs to the property.

The Coal Authority is not aware of any request having been made to carry out preventive works
before coal is worked under section 33 of the Coal Mining Subsidence Act 1991.

Mine gas
None recorded within 500 metres of the enquiry boundary.

Mine water treatment schemes
None recorded within 500 metres of the enquiry boundary.
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Section 3 – Licensing and future mining activity

Future underground mining
None recorded.

Coal mining licensing
None recorded within 200 metres of the enquiry boundary.

Court orders
None recorded.

Section 46 notices
No notices have been given, under section 46 of the Coal Mining Subsidence Act 1991, stating that
the land is at risk of subsidence.

The property is not in an area where a notice to withdraw support has been given.

The property is not in an area where a notice has been given under section 41 of the Coal Industry
Act 1994, cancelling the entitlement to withdraw support.

Withdrawal of support notices

The property is not in an area where a relevant notice has been published under the Coal Industry
Act 1975/Coal Industry Act 1994.

Payments to owners of former copyhold land
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Section 4 – Further information

Based on the responses in this report, no further information has been highlighted.

Future development
If development proposals are being considered, technical advice relating to both the investigation
of coal and former coal mines and their treatment should be obtained before beginning work on
site. All proposals should apply specialist engineering practice required for former mining areas. No
development should be undertaken that intersects, disturbs or interferes with any coal or coal
mines without first obtaining the permission of the Coal Authority.

MINE GAS:                      Please note, if there are no recorded instances of mine gas within 500m of the enquiry
boundary, this does not mean that mine gas is not present within the vicinity. The Coal Authority
Mine Gas data is limited to only those sites where a Mine Gas incident has been recorded.
Developers should be aware that the investigation of coal seams, mine workings or mine entries
may have the potential to generate and/or displace underground gases. Associated risks both to
the development site and any neighbouring land or properties should be fully considered when
undertaking any ground works. The need for effective measures to prevent gases migrating onto
any land or into any properties, either during investigation or remediation work, or after
development must also be assessed and properly addressed. In these instances, the Coal Authority
recommends that a more detailed Gas Risk Assessment is undertaken by a competent assessor.
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Section 5 – Data definitions

The datasets used in this report have limitations and assumptions within their results. For more
guidance on the data and the results specific to the enquiry boundary, please call us on 0345 762
6848 or email us at groundstability@coal.gov.uk.

Past underground coal mining
Details of all recorded underground mining relative to the enquiry boundary. Only past
underground workings where the enquiry boundary is within 0.7 times the depth of the workings
(zone of likely physical influence) allowing for seam inclination, will be included.

Probable unrecorded shallow workings
Areas where the Coal Authority believes there to be unrecorded coal workings that exist at or close
to the surface (less than 30 metres deep).

Spine roadways at shallow depth
Connecting roadways either, working to working, or, surface to working, both in-seam and cross
measures that exist at or close to the surface (less than 30 metres deep), either within or within 10
metres of the enquiry boundary.

Mine entries
Details of any shaft or adit either within, or within 100 metres of the enquiry boundary including
approximate location, brief treatment details where known, the mineral worked from the mine
entry and conveyance details where the mine entry has previously been sold by the Authority or its
predecessors British Coal or the National Coal Board.

Abandoned mine plan catalogue numbers
Plan numbers extracted from the abandoned mines catalogue containing details of coal and other
mineral abandonment plans deposited via the Mines Inspectorate in accordance with the Coal
Mines Regulation Act and Metalliferous Mines Regulation Act 1872. A maximum of 9 plan extents
that intersect with the enquiry boundary will be included. This does not infer that the workings
and/or mine entries shown on the abandonment plan will be relevant to the site/property
boundary.

Outcrops
Details of seam outcrops will be included where the enquiry boundary intersects with a conjectured
or actual seam outcrop location (derived by either the British Geological Survey or the Coal
Authority) or intersects with a defined 50 metres buffer on the coal (dip) side of the outcrop. An
indication of whether the Coal Authority believes the seam to be of sufficient thickness and/or
quality to have been worked will also be included.

Geological faults, fissures and breaklines
Geological disturbances or fractures in the bedrock. Surface fault lines (British Geological Survey
derived data) and fissures and breaklines (Coal Authority derived data) intersecting with the
enquiry boundary will be included. In some circumstances faults, fissures or breaklines have been
known to contribute to surface subsidence damage as a consequence of underground coal mining.
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Opencast mines
Opencast coal sites from which coal has been removed in the past by opencast (surface) methods
and where the enquiry boundary is within 500 metres of either the licence area, site boundary,
excavation area (high wall) or coaling area.

Coal Authority managed tips
Locations of disused colliery tip sites owned and managed by the Coal Authority, located within 500
metres of the enquiry boundary.

Site investigations
Details of site investigations within 50 metres of the enquiry boundary where the Coal Authority
has received information relating to coal mining risk investigation and/or remediation by third
parties.

Remediated sites
Sites where the Coal Authority has undertaken remedial works either within or within 50 metres of
the enquiry boundary following report of a hazard relating to coal mining under the Coal
Authority’s Emergency Surface Hazard Call Out procedures.

Coal mining subsidence
Details of alleged coal mining subsidence claims made since 31 October 1994 either within or
within 50 metres of the enquiry boundary. Where the claim relates to the enquiry boundary
confirmation of whether the claim was accepted, rejected or whether liability is still being
determined will be given. Where the claim has been discharged, whether this was by repair,
payment of compensation or a combination of both, the value of the claim, where known, will also
be given.

Details of any current ‘Stop Notice’ deferring remedial works or repairs affecting the property/site,
and if so the date of the notice.

Details of any request made to execute preventative works before coal is worked under section 33
of the Coal Mining Subsidence Act 1991. If yes, whether any person withheld consent or failed to
comply with any request to execute preventative works.

Mine gas
Reports of alleged mine gas emissions received by the Coal Authority, either within or within 500
metres of the enquiry boundary that subsequently required investigation and action by the Coal
Authority to mitigate the effects of the mine gas emission. Please note, if there are no recorded
instances of mine gas reported, this does not mean that mine gas is not present within the vicinity.
The Coal Authority Mine Gas data is limited to only those sites where a Mine Gas incident has been
recorded.
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Mine water treatment schemes
Locations where the Coal Authority has constructed or operates assets that remove pollutants
from mine water prior to the treated mine water being discharged into the receiving water body.

These schemes are part of the UK’s strategy to meet the requirements of the Water Framework
Directive. Schemes fall into 2 basic categories: Remedial – mitigating the impact of existing pollution
or Preventative – preventing a future pollution incident.

Mine water treatment schemes generally consist of one or more primary settlement lagoons and
one or more reed beds for secondary treatment. A small number are more specialised process
treatment plants.

Future underground mining
Details of all planned underground mining relative to the enquiry boundary. Only those future
workings where the enquiry boundary is within 0.7 times the depth of the workings (zone of likely
physical influence) allowing for seam inclination will be included.

Coal mining licensing
Details of all licenses issued by the Coal Authority either within or within 200 metres of the enquiry
boundary in relation to the under taking of surface coal mining, underground coal mining or
underground coal gasification.

Court orders
Orders in respect of the working of coal under the Mines (Working Facilities and Support) Acts of
1923 and 1966 or any statutory modification or amendment thereof.

Section 46 notices
Notice of proposals relating to underground coal mining operations that have been given under
section 46 of the Coal Mining Subsidence Act 1991.

Withdrawal of support notices
Published notices of entitlement to withdraw support and the date of the notice. Details of any
revocation notice withdrawing the entitlement to withdraw support given under Section 41 of the
Coal Industry Act 1994.

Payment to owners of former copyhold land
Relevant notices which may affect the property and any subsequent notice of retained interests in
coal and coal mines, acceptance or rejection notices and whether any compensation has been paid
to a claimant.
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Summary of findings
The map highlights any specific surface or subsurface features within or near to the boundary of the site.

Key
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	1.1 Scheme Outline
	1.1.1 The proposed development is for construction of a 91 x 55m 3G Floodlit Football Turf Pitch (FTP), including a pavilion extension, car park extension and a footpath/ramp to connect the new pitch to the car park. The approximate footprint of the p...
	1.1.2 The report is based on the project proposals and information outlined above; should the scheme change then it will be necessary to review the conclusions and recommendations presented in this report.

	1.2 Brief
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	1.2.3 In addition to the above, an electrical capacity survey was commissioned for the project, provided under separate cover.
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	2 Desk Study
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	2.2 Site Location and Description
	2.2.1 The proposed development lies within Ramsbottom, approximately 5.5km north of Bury town centre, at the following postal address:
	2.2.2 An aerial image showing the approximate site boundary and approximate development footprint is presented below, followed by a table summarising the key site features and a series of site photographs. A Site Plan is provided within Appendix A.
	2.2.3 The observations provided above are made by a Geoenvironmental Engineer, who is not a specialist in asbestos surveying or invasive weed identification. Any associated comments are intended for use by this report only, and not for any other purpose.
	2.2.4 A selection of site photographs are presented below.

	2.3 Site History
	2.3.1 An attempt to trace the history of the site has been carried out by reviewing readily available ordnance survey maps. A chronological summary of the site’s history is provided below.

	2.4 Anticipated Geology and Hydrogeology
	2.4.1 Based on a review of available records, the site is anticipated to be underlain by superficial deposits of Devensian Till (refer to Figure 2-H below).
	2.4.2 In addition, the entire site is recorded as infilled, Soiltechnics anticipate that a Made Ground is likely to be present across the entire site footprint. This could comprise of reworked natural soils.
	2.4.3 The underlying bedrock is recorded as the Brooksbottom Grit Sandstone beneath the proposed FTP boundary (see Figure 2-I below). Beyond the northwest of the proposed FTP the geology is recorded as the Marsden Formation. The Closest BGS borehole d...
	2.4.4 A summary of the anticipated geology underlying the site is summarised as follows:

	2.5 Flood Risk
	2.5.1 The site falls within a Flood Zone 1 area. This designation indicates there is less than a 0.1% chance of flooding from rivers or the sea in any year (see Figure 2-J, below).
	2.5.2 There is evidence from other sources of localised areas of flooding present within the site towards the north and south, as indicated within Figure 2-J above.
	2.5.3 It should be noted that this information does not constitute a site-specific Flood Risk Assessment and one may be required for the scheme.

	2.6 Mining and Ground Stability
	2.6.1 The site is located within a Coal Mining Reporting area with parts of the site recorded within a Development High Risk Area (refer to hatching in Figure 2-K) associated with the Brooksbottom Coal Seam which outcrops to the south of the proposed ...
	2.6.2 The Consultants Coal Mining Report indicates there to be no past mining within the area of the proposed FTP, nor is there evidence of probable unrecorded shallow workings within the proposed FTP development area.
	2.6.3 There are no recorded mine entries within 100m of the proposed FTP, nor opencast mines within 500m.
	2.6.4 There are no records of mine gas emissions within 500m of the site.
	2.6.5 On the above, as the coal outcrop is recorded to the southeast of the proposed FTP, and with no evidence of probable workings, the onsite risk is considered low. On the above information the risk to the proposed car park extension and pavilion a...

	2.7 Landfill and infilled ground
	2.7.1 Open-source Environment Agency landfill mapping data indicates the site forms part of a historic landfill as shown in Figure 2-M below. This is likely to be associated with the historic working of the site. Records of waste deposited are not kno...
	2.7.2 Whilst the proposed FTP itself is open and aerated, gases generated could feasibility migrate into enclosed spaces such as the proposed pavilion extension. It is considered, therefore, the risk of ground gases affecting the development to be mod...

	2.8 Underground Infrastructure
	2.8.1 Copies of all utility plans obtained are presented as Appendix I. The plans are provided for information only and should not be relied upon to be accurate. In addition, it is worth noting that the public utility plans provided by the asset owner...
	2.8.2 A review of the information shows that there are services associated with the pavilion on site. There is an abandoned wastewater pipe to the east of the wider site and at the very eastern extent of the wider site there is an active wastewater pi...

	2.9 Unexploded Ordnance (UXO) Hazard Screen
	2.9.1 A UXO hazard screen has been undertaken by Soiltechnics (as a non-specialist) in accordance with CIRIA C785 to determine if further specialist risk assessment is required. This has been carried out with reference to the Zetica bomb density maps,...
	2.9.2 The risk review concluded that there was not a credible risk of encountering UXO during the ground investigation. It should be noted that this preliminary risk review does not consider risks to the construction phase.


	3 Ground Investigation
	3.1 Objectives
	3.1.1 The ground investigation scope and location of exploratory holes was determined by Soiltechnics Ltd, based upon the overall brief outlined in Section 1.
	3.1.2 The objectives of the fieldwork were to:

	3.2 Fieldwork summary
	3.2.1 Fieldwork was undertaken between 18th and 19th September 2023.
	3.2.2 A summary of the works completed is set out in the table below, along with the location of the exploratory records. The exploratory hole location plan is presented within Appendix A.
	3.2.3 All soils encountered were described in accordance with BS EN ISO 14688 “Identification and Classification of soil”.

	3.3 Unexploded Ordnance (UXO)
	3.3.1 The review concluded that the UXO risk to the ground investigation works is low within the site boundary and therefore no special precautions were required.

	3.4 Sampling
	3.4.1 During the fieldwork, sampling of soil, rock and groundwater for geotechnical purposes has been undertaken in accordance with BS EN ISO 22475-1 “Geotechnical Investigation and testing – sampling by drilling and excavation and groundwater measure...
	3.4.2 Samples collected for chemical analysis have been taken and handled in accordance with BS ISO 18400-105:2017 “Soil quality — Sampling Part 105: Packaging, transport, storage and preservation of samples”.
	3.4.3 Various sampling and sub-sampling methodologies have been adopted as appropriate, with the primary aim of obtaining the highest quality sample class practicable.
	3.4.4 Untested chemical and geotechnical samples will be held for a period of 4 weeks from the date of the first report issue, after which they will be disposed of with no further notice.

	3.5 In-situ Testing
	3.5.1 The following table summarises the field testing carried out. The results are summarised on individual exploratory hole logs where appropriate and detailed within the Appendices indicated.

	3.6 Investigation Constraints
	3.6.1 No significant constraints were encountered which limited the design of the scope of works or the undertaking of fieldworks, however, all exploratory positions were undertaken around the perimeter of the pitch to avoid causing damage to the play...


	4 Laboratory testing
	4.1 Overview
	4.1.1 Samples obtained from exploratory holes were sent to independent accredited laboratories for geotechnical and chemical testing.

	4.2 Geotechnical Testing
	4.2.1 The geotechnical testing schedule was prepared by Soiltechnics using a targeted and judgemental approach, based upon the scheme proposals and ground conditions encountered.
	4.2.2 Geotechnical laboratory test results are presented in Appendix E, and the total number of geotechnical tests undertaken is summarised below:

	4.3 Chemical Testing
	4.3.1 The chemical testing schedule was prepared by Soiltechnics using a targeted and judgemental approach, based upon fieldwork observations.
	4.3.2 Chemical laboratory test results are presented in Appendix F, and the total number of chemical tests undertaken is summarised below:


	5 Ground Investigation Findings
	5.1 Ground Model
	5.1.1 Ground conditions encountered were relatively consistent across the site and were broadly in line with those anticipated from the desk study.
	5.1.2 The tables below interpret the geological conditions at the site within the areas of the proposed FTP, car park extension and pavilion extension. Unless otherwise stated in subsequent interpretive report sections, these represent the adopted gro...
	5.1.3 Further detail about the ground conditions encountered is provided in the relevant sub-sections below.

	5.2 Topsoil
	5.2.1 Topsoil was encountered in all exploratory holes between 0.1m and 0.35m in thickness. Typically, the Topsoil was observed as a Made Ground comprising of a brown clay and sand with localised gravels of brick, concrete and quartzite. Frequent root...
	5.2.2 Within WLS05 (area of proposed pavilion extension) a 0.25m thick subsoil comprising a brown mottled orangish brown slightly sandy clay with rootlets was observed.
	5.2.3 A typical photograph of Topsoil deposits encountered is presented below.

	5.3 Made Ground
	5.3.1 Made Ground extended beyond all depths of excavation within the areas of the proposed FTP and car park extension (>3.91m bgl). Within the area of the proposed pavilion extension Made Ground was limited locally to a thickness of 0.15m.
	5.3.2 The Made Ground was observed as a brown to grey mixture of clays, sands and gravels containing brick, concrete ash, wood fragments, plastic, ceramics, glass, metal and quartzite. Locally visual and olfactory evidence of hydrocarbons were also pr...
	5.3.3 Within HP05 (north of proposed FTP) the Made Ground was observed as a dark reddish brown clinker gravel between depths of 0.3m and 0.95m bgl.
	5.3.4 A typical photograph of the Made Ground encountered is presented below.

	5.4 Made Ground – Reworked Glacial Till
	5.4.1 Made Ground – Reworked Glacial Till was observed beneath the Topsoil and/or Made Ground local to the proposed pavilion extension (WLS05 and WLS06).
	5.4.2 The Reworked Glacial Till was observed as a soft to firm light brown mottled orangish brown slightly gravelly clay with gravels of sandstone and siltstone present.
	5.4.3 The Reworked Glacial Till extended to a depth of 2.5m bgl.
	5.4.4 A photograph of the Reworked Glacial Till encountered is presented below.

	5.5 Suspected Glacial Till
	5.5.1 Beneath a depth of 2.5m bgl within the area of the proposed pavilion extension (WLS05 and WLS06) it is unclear whether deposits are of natural or reworked origin.
	5.5.2 If of natural origin the deposits are unlikely to represent Devensian Till and as such have been referred to as a ‘Glacial Till’ for this reason.
	5.5.3 The Suspected Glacial Till was observed initially as a firm brown slightly gravelly silty clay with gravels of sandstone and siltstone between a depth of 2.5m and 4.0m bgl in WLS05. Beneath the clay, the Suspected Glacial Till was observed as a ...
	5.5.4 A photograph of the Suspected Glacial Till encountered is presented below.

	5.6 Groundwater
	5.6.1 Groundwater was not observed in any of the exploratory holes during the fieldworks, with the exception for a perched water seepage within HP02 (area of proposed car park extension) and WS05 (area of proposed pavilion extension) at depths of 0.65...
	5.6.2 Groundwater levels are expected to vary seasonally and in response to recent weather conditions. Long term monitoring will provide a reasonable quantification of such variation.

	5.7 Evidence of Possible Contamination
	5.7.1 During the ground investigation works both visual and olfactory evidence of contamination was noted associated to the historic landfill on site. This typically comprised of the anthropogenic materials discussed within Section 5.3, but also inclu...

	5.8 Obstructions and Instability
	5.8.1 The table below summarises the obstructions and instability encountered that affected the progress of the investigation works.


	6 Chemical Assessment
	6.1 Topsoil suitability
	6.1.1 A composite sample of the Topsoil was obtained and tested for the sole purpose of assessing the suitability of such soils for either reuse onsite within the existing playing fields or offsite, potentially within a residential development. As suc...
	6.1.2 Assessment of laboratory test data has been carried out using published generic assessment criteria (GACs). The GACs act as screening values to provide a ‘trigger’ to an assessor that soil concentrations above these limits might present an unacc...
	6.1.3 Asbestos does not currently have published GACs which can be used for generic assessment purposes, at this stage a present / absent trigger limit has been adopted.
	6.1.4 A table analysing the test data is presented in Appendix G, and the following table summarises the outcome of the analysis.
	6.1.5 Based on the above, the testing indicates that the Topsoil in-situ would be chemically suitable for reuse onsite, or offsite within a residential development.
	6.1.6 In addition, no asbestos was detected within the reworked Topsoil sample analysed and no suspected asbestos containing materials were observed during the site works.

	6.2 Waste disposal
	6.2.1 Sampling has been undertaken to characterise the in-situ soils encountered on site for the potential disposal to landfill.  The classification of soils for disposal to landfill is undertaken in accordance with WM3 (v1.2GB), and a Waste Acceptanc...
	6.2.2 A single composite sample of the Made Ground was obtained using soils from each exploratory hole, referenced as WAC01.
	6.2.3 The assessment sheets are enclosed within Appendix H, and a summary of the findings is presented in the table below.

	6.3 Materials Management
	6.3.1 In terms of the development, where reasonably practicable, landfill disposal should be minimised through the reuse of site-won materials on site, or off-site transfer of surplus soils to other development schemes or Soil Treatment Facilities. Ea...
	6.3.2 Where Made Ground soils are to be reused onsite or materials transferred between sites, a Materials Management Plan (MMP) or Waste Exemption is recommended.
	6.3.3 The process of an MMP allows soils that are suitable for reuse and have a certainty of use to not be considered a waste, and therefore not fall under the waste regulations. This scheme is self-regulated within the industry and is supported in pr...


	7 Geotechnical Discussion
	7.1 Scheme Overview
	7.1.1 The following assessments are made on the investigatory data presented in the preceding sections of this report and are made with reference to the specific nature of the development. Should scheme proposals change then it is recommended that the...
	7.1.2 The proposed development is for construction of a 91 x 55m 3G Floodlit Football Turf Pitch (FTP), including a pavilion extension, car park extension and a footpath/ramp to connect the new pitch to the car park. In view of the scheme proposals, t...

	7.2 Key Geotechnical Issues
	7.2.1 In view of the ground conditions, the following list summarises the key geotechnical issues that may impact the scheme and will therefore need to be appropriately managed during the lifecycle of the project:

	7.3 Deep Made Ground (Proposed FTP and Car Park)
	7.3.1 Made Ground was recorded in all exploratory positions across the proposed FTP to depths in excess of 3.91m bgl. As such, floodlight foundations will require deepening into the underlying naturally derived deposits.
	7.3.2 Given the thickness of the Made Ground, it is unlikely traditional ‘pad’ foundations can be adopted for floodlight foundation and instead an alternative foundation solution is required, such as piles or utilising ground improvement techniques.
	7.3.3 Consideration will also need to be given to possible presence of inground obstructions within the Made Ground which may impact the progression of a piled foundation.
	7.3.4 Furthermore, clinker like material within the Made Ground to the north of the proposed FTP (HP05) could potentially contain an element of slag. It is recommended that such deposits are sampled and tested to determine the composition and if they ...

	7.4 Soft Reworked Deposits (Proposed Pavilion)
	7.4.1 Within the area of the proposed pavilion extension the near surface Reworked Glacial Till was observed typically in a soft state and with low shear strength. In all instances, it is not recommended that foundations are sited within reworked soil...
	7.4.2 On the above, an alternative foundation solution is recommended for the proposed pavilion extension, such as piles or ground improvement.

	7.5 Trees and Vegetation
	7.5.1 There are several trees within close proximity to the north and east of the proposed FTP and to the west of the proposed pavilion extension area, which may impact upon the foundation design depth. It is recommended that a suitably qualified arbo...

	7.6 Foundation Strategy
	7.6.1 In view of the key geotechnical issues discussed above and anticipated loadings the following foundation types are considered suitable for the project;

	7.7 Floodlight and Pavilion Foundations
	7.7.1 Due to the depth of the Made Ground and Reworked Glacial Till present across the site, in addition to the presence of trees and vegetation a piled foundation would be necessary, or some form of ground improvement (such as dynamic compaction, rap...
	7.7.2 In the site’s current condition the ground is unlikely to provide sufficient support to traditional foundation (i.e. pads for floodlighting, and strips/trench fill for the pavilion extension) without promoting excessive differential settlement o...
	7.7.3 A driven/bored piled solution would transmit superstructural loads down through the Made Ground and into the underlying natural deposits and/or bedrock deposits at depth to obtain end bearing and shaft adhesion support.
	7.7.4 It is recommended the type, design and installation of the piles are determined by a specialist piling contractor who has experience in pile installation in these or similar ground conditions and may be able to interpret the observed ground cond...
	7.7.5 Alternatively, some ground improvement solutions to minimise settlement below shallow floodlight foundations could be viable for the development. The following solutions may be technically feasible for the site and are discussed in brief below: -
	• Controlled Modulus Columns (CMC)
	• Rapid Impact Compaction (RIC)
	• Soil Mixing
	7.7.6 Controlled Modulus Columns (CMC) provide a fast and economical alternative to piling. The technique installs low strength concrete columns (280mm to 500mm) in diameter, utilising a displacement tool attached to a rig. The concrete columns would ...
	7.7.7 Rapid Impact Compaction (RIC) compacts granular/mixed soil surfaces through introduction of high frequency energy impacts. The RIC consists of a compaction foot which is placed on the ground and repeatedly struck by a 7-12 tonne hydraulic rammer...
	7.7.8 Soil mixing involves modifying the properties of weak soils to improve load carrying and permeability characteristics. The process uses a single or multi tool auger to break up the soil, which is then injected at low pressures with a specificall...
	7.7.9 Should an alternative approach to foundation design be considered, it is recommended the advice of a specialist in the field of the above processes is sought ahead of design. It is also possible that further site investigation would be required ...
	7.7.10 The exact vertical and lateral extent of the landfill and suspected Glacial Till at depth beneath the area of the proposed pavilion extension is unclear. In order to understand the relationship between these deposits and whether any new foundat...

	7.8 Artificial Pitch, Car Park and Hardstanding Foundations
	7.8.1 It is anticipated that the proposed FTP, car park and footpath/ramp will be located at or about existing ground levels, with the formation located Made Ground following removal of any Topsoil type material.
	7.8.2 CBR value has been determined for the proposed FTP, car park and footpath/ramp using in-situ Dynamic Cone Penetrometer testing following the methodology defined by the National Highways Document CS229 Data for Pavement Assessment. The results ar...
	7.8.3 Based on the anticipated founding depth and DCP results, a CBR design value of 5% can be adopted for soils that are likely to be representative of those which remain at or near formation levels for the proposed FTP, car park and footpath/ramp.
	7.8.4 The Made Ground materials are anticipated to exhibit a degree of variability and compaction. It is, therefore, recommended that the formation level is trimmed and rolled following the requirements outlined in the Specification for Highway Works ...
	7.8.5 Alternatively, consideration should be given to excavating, sorting and compacting the initial 1m depth of Made Ground to achieve consistent levels of compaction across the proposed FTP and car park extension, and minimising the potential effect...
	7.8.6 In addition, increasing and homogenising the density of the Made Ground through ground improvement techniques such as rolling dynamic compaction (RDC) or permeation grouting/lime & cement stabilisation could be undertaken. These are notably expe...
	7.8.7 The Made Ground soils are also considered frost susceptible, and this may override the CBR criteria for pavement foundation design purposes.
	7.8.8 The silty nature of the Made Ground will also render them moisture susceptible with small increases in moisture content giving rise to a rapid loss of support to construction plant. It is therefore recommended that the sub-base is laid as soon a...

	7.9 Drainage
	7.9.1 Infiltration/permeability testing has been undertaken within shallow strata at the site following the principles of BRE 365: Soakaway Design (2016) in hand pits and BS EN ISO 22282 Geotechnical investigation and testing – Geohydraulic testing (2...
	7.9.2 The Made Ground was generally recorded as impermeable with a permeability of 1.7 x 10-6 m/s recorded in one location (WS01) and no change in water level recorded in HP03.
	7.9.3 Discharge of stormwater collected by the proposed development into Made Ground deposits are not considered amenable. Water freely/directly discharged into the Made Ground could cause collapse of air voids contained in these deposits, which promo...
	7.9.4 Infiltration testing was not undertaken within the suspected Glacial Till soils local to the proposed pavilion extension as it is anticipated the deposits would be largely impermeable given its cohesive nature at shallow depths and the silty nat...
	7.9.5 No existing soakaway features were observed on site during ground investigation works; however, a full drainage survey was not undertaken.
	7.9.6 As an alternative, it is possible that the FTP drainage could key into the existing surface water drainage system currently used by the existing pavilion building. If this is considered an option for the development a comprehensive drainage asse...

	7.10 Aggressiveness Of The Ground To Buried Concrete
	7.10.1 The aggressiveness of the ground with respect to buried concrete has been assessed in accordance with Building Research Establishment Special Digest 1: Concrete in Aggressive Ground Third Edition (2005).
	7.10.2 The site is interpreted to be a brownfield site where pyrite is likely to be present.
	7.10.3 The classification of the strata is tabulated below:
	7.10.4 It should be noted that where concrete is in contact with more than one soil type then the most onerous DS and ACEC classification should be adopted.


	8 Recommendations for further works
	8.1.1 If a piled foundation solution is adopted for the proposed floodlighting and pavilion extension, it is recommended this investigation is supplemented with further onsite deeper boreholes to assist with pile design.
	8.1.2 As part of the investigation, a gas/vapour risk assessment should be undertaken, in order to determine the gas risk to end users of the site from the deep Made Ground within close proximity to the proposed pavilion extension.
	8.1.3 If ground improvement (such as dynamic compaction, rapid impact compaction or controlled modulus columns) is utilised, potentially allowing adoption of shallow foundations, or lime/cement stabilisation is utilised for the FTP and/or pavilion ext...
	8.1.4 The exact vertical and lateral extent of the landfill and suspected Glacial Till at depth beneath the area of the proposed pavilion extension is unclear. In order to understand the relationship between these deposits and whether any new foundati...

	Appendix A Drawings
	Appendix B Consultants Coal Mining Report
	Appendix C Exploratory Hole Logs
	Appendix D In Situ Test Results
	Appendix E Geotechnical Laboratory Test Results
	Appendix F Geoenvironmental Laboratory Test Results
	Appendix G Contamination Assessment Screening
	Appendix H Waste Characterisation Assessment
	Appendix I Statutory Undertakers Responses
	Key to ‘test results’ and ’sampling’ columns

