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1. Introduction 

 

1.1 Purpose of this Report 

 

This report details proposals to discharge pre-commencement conditions in respect of 

groundwater and ground gases for the Royal Elm Park development. The proposals reflect the 

limited constructions works proposed to enact the planning application. 

1.2 The proposed Royal Elm Park Development 

 

The proposed development will contain several new buildings containing residential, leisure and 

commercial spaces. A convention centre building housing conference facility, office space and an 

ice rink is interlinked with an hotel and serviced apartment block with associated leisure facilities 

and food outlets. A central public plaza separates this building from the rest of the development 

which consists of seven separate residential blocks and a multi storey car park. A landscaped 

public amenity space is provided between the residential blocks which doubles up as a surface 

water drainage feature to handle run off during flood events. The proposed buildings are typically 

six to nine storeys high of varying steel, concrete, and timber construction. Due to the ground 

conditions, they will be supported on piled foundations and will typically have suspended 

reinforced concrete slabs at their lowest level. 

 

1.3 Site Conditions Summary 

 

The site is occupied by an authorised landfill beneath the site.  Reading Football Club hold a 

Waste Management Licence (WML)/ Environmental Permit for the site. The licence status is given 

as “Closure”, which means the landfill no longer receives waste. The landfill was licenced to 

accept waste type A4, which includes household, commercial and industrial waste. The 

Environmental Permit is only for the surcharged waste (approximately 3 m deep) deposited in 

1997 over the top of an existing historic land-raise site.  

 

The geology below the land raise is as follows: 

 

The superficial geology shown on the BGS map is:  

• Made ground;  

• Alluvium, described by the BGS as clay, sand and gravel. The alluvium is mapped within 

the eastern half of the Site;  

• River Terrace Deposits 1 (RTD 1) are shown along the northwestern boundary of the Site. 

River Terrace Deposits 2 (RTD 2), are mapped across the remaining western section of 

the Site. The BGS describe the RTD as sand and gravel, with local lenses of silt, clay or 

peat. The bedrock geology is as follows:  

• The BGS maps show that the Site is underlain by London Clay and the Lambeth Group. 

• London Clay is mapped across the southern half of the Site and is described by the BGS 

as mainly comprising bioturbated or poorly laminated, blue-grey or grey-brown, slightly 

calcareous, silty to very silty clay, clayey silt and sometimes silt, with some layers of 

sandy clay. It commonly contains thin courses of carbonate concretions (‘cementstone 

nodules’) and disseminated pyrite. It also includes a few thin beds of shells and fine sand 

partings or pockets of sand, which commonly increase towards the base and towards the 
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top of the formation. At the base, and at some other levels, thin beds of black rounded 

flint gravel occur in places. Glauconite is present in some of the sands and in some clay 

beds, and white mica occurs at some levels. The BGS map indicates that the London Clay 

is absent in the north of the Site although this is not supported by the borehole data 

(refer to section 5.2).  

• The Lambeth Group is mapped across the northern half of the Site beneath the superficial 

geology and is described by the BGS5 as variable sequences mainly of clay, some silty or 

sandy, with some sands and gravels, minor limestones and lignites and occasional 

sandstone and conglomerate. The Lambeth Group underlies the London Clay within the 

southern part of the Site. • The Upper Chalk is present at depth beneath the Lambeth 

Group and is described as white nodular and soft Chalk with flint seams. 

 

Figure 1: Summary of ground geology 

 

A network of groundwater monitoring wells at the Site was installed at various stages, which are 

screened in the various landfill deposits and geological formations beneath the site.  A simplified 

schematic cross section is presented below (taken directly from Arup1) and summarises the 

relationships between these formations. 

 

 

 

 

 
1 Ove Arup & Partners Ltd., Proposed Redevelopment at Madejski Stadium, Environmental Strategy, on behalf of Reading Football Club, Ref. REP-

240524-E002, 2 November 2017; 
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1.4 The Planning Enactment Works 

 

The proposed enactment works consist of a single pile which is part of the foundations for the 

proposed multi-storey car park. Refer to Appendix 1 for drawings detailing to location and 

construction of the pile. 

 

The works will briefly comprise: 

 

1. Erection of fencing to provide security and limit safe access to the area of the works. 

2. Provision of associated welfare facilities for the contractor. 

3. Excavation to locate the geotextile membrane at the base of the capping layer. Local 

removal of the geotextile membrane to allow the CFA auger to operate without damage to 

the adjacent membrane. 

4. Backfill of the excavation and placing of a suitable piling mat for support of the piling rig.  

5. Assembly of the piling rig and construction of a single 600mm diameter CFA pile 3m into 

the Lambeth Group 

6. Removal of the spoil arising from the pile construction to a licensed landfill site 

7. Removal of the stone capping layer 

 

1.5 Relevant planning Conditions 

 

The planning conditions addressed by this report are 3, 4, 7, 68, 70, 71, 72 and 73. 
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2. Condition 3 

Planning Condition 3 is as follows: 

 

No development shall take place until an assessment of the nature and extent of 

contamination (including ground gas) has been submitted to and approved in writing by the 

Local Planning Authority. This assessment must be undertaken by a competent person, in 

accordance with relevant guidance and British Standards and shall assess any contamination on 

the site, whether or not it originates on the site. Moreover, it must include: 

(i) a survey of the extent, scale and nature of contamination; 

(ii) an assessment of the potential risks to: 

• human health, 

• property (existing or proposed) including buildings, crops, livestock, pets, woodland and service 

lines and pipes, 

• adjoining land, 

• surface waters, 

• ecological systems, 

• archaeological sites and ancient monuments. 

 

2.1 Proposed Discharge 

 

For a detailed risk assessment of the nature and extent of contamination including ground gas 

refer to the Arup report ‘Environmental Strategy, Rev C, dated 7 December 2017’ in appendix 1. 

 

The Arup assessment is based on ground water and ground gas monitoring up to and including 

2016. It identified the following contamination and gas risks: 

 

Groundwater Contamination: 

 

The dominant contaminants in the River Terrace Gravels and the Chalk were ammoniacal nitrates 

and Potassium, with some elevated levels, above UK DWS 2010 groundwater criteria, of Nikel, 

Manganese, Lead, Arsenic and Nitrate as NO3 in the River Terrace Gravels. 2 

 

Ground Gases: 

 

The Arup Environmental Report, Appendix C note dated 17 February 2017, determined the 

characteristic gas situation (CS) to be predominantly CS4 with some results at CS5 and a design 

gas screening value (GSV) of 20L/hr.  

 

Monitoring of ground water and ground gases is carried out on a continuous schedule by Reading 

Football Club as part of their obligations under their Environmental Permit (Permit number 

T/W/54/12/4/436) for top layer of waste material deposited during the original development of 

the site for Madejski Stadium. The groundwater, leachate and gas data have been regularly 

collected from the Site since July 1996 and were assessed in the Arup report up to 2016. Details 

of the ongoing monthly, quarterly, 6-monthly and annual groundwater and ground gases 

monitoring are scheduled in the Appendix B of the Arup Environmental report.  

 

 
2 Reference Arup Environmental Strategy, Rev C dated 7 December 2017. 



Ramboll – Royal Elm Park 

 

 

Doc ID  /   Version 0.1  

 

C:\bms\ramboll-nl-pw.bentley.com_ramboll-nl-pw-04\d0670665\DRAFT Planning Conditions Report Issue 02.docx  

6/19

Confidential

2017 to 2021 Monitoring Results 

 

Monitoring results from the permit monitoring from 2017 to 2021 have been collated and 

assessed against the level of contaminants against those on which the Environmental Strategy is 

based. Refer to Appendix 3 for the detailed assessment.  

 

In accordance with the Environmental Strategy, Ammoniacal Nitrogen is the only contaminant of 

concern for which trigger levels are required to be determined in the River Terrace Gravels and 

the Chalk. The 2017 to 2021 monitoring identifies the following: 

 

The monitoring results show that the level of groundwater contamination shows a clear seasonal 

variation in many wells, with a decrease in concentration during the spring and summer months. 

The concentrations also appear to have been relatively stable over the monitoring period.  

 

Similarly, the monitoring results show that the ground gases to be consistent with the Arup 

assessment in 2017, namely predominantly CS4 with some results at CS5 and a design gas 

screening value (GSV) of 20L/hr.   

 

Summary 

 

Review of monitoring results from 2017 to 2021 show that the concentrations of key 

contaminants of Ammoniacal Nitrogen and Potassium, and ground gases methane and carbon 

dioxide, are consistent with those pre-2017. The risk assessment detailed in the Arup 

Environmental Strategy is still relevant and appropriate for discharge of the Planning Condition 3.  
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3. Condition 4 

Planning Condition 4 is as follows: 

 

No development shall take place until a detailed remediation scheme to bring the site to a 

condition suitable for the intended use by removing unacceptable risks to human health, buildings 

and other property and the natural and historical environment has been submitted to and 

approved in writing by the Local Planning Authority. The scheme must include all works to be 

undertaken, proposed remediation objectives and remediation criteria, an appraisal of remedial 

options, and proposal of the preferred option(s), and a timetable of works and site management 

procedures, in accordance with relevant guidance and British Standards. The Remediation Scheme 

will exclude consideration of contamination to and remediation of groundwaters (addressed within 

conditions 70-73 below). The scheme must ensure that the site will not qualify as contaminated 

land under Part 2A of the Environmental Protection Act 1990 in relation to the intended use of the 

land after remediation. 

 

 

3.1 Proposed Discharge 

 

 

The remediation proposals will follow those outlined in the Arup report ‘Environmental 

Strategy, Rev C, dated 7 December 2017’. The strategy includes the following: 

 

• Foundations constructed using 600mm diameter CFA piles founded in the Lambeth Beds 

• On-site control of overland water flow during construction to limit the potential for 

increased flow into the existing waste during construction.  

• Sequential removal and replacement of the existing capping material and geotextile over 

the fill for construction of the foundations 

• Designing all the permanent surfaces to be impervious so that storm water is captured 

and discharged to the public sewers off-site. 

• Construction of robust ground floor constructions with several barriers to mitigate ingress 

of harmful gases from the landfill into occupied accommodation. 

 

 

The enactment works are programmed for construction in July 2023 (subject to approval and 

procurement). The works are estimated to take less than 2 weeks from site set-up to completion. 

A further detailed programme of the works will be submitted to RBC once agreed with the 

successful contractor. 
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4. Condition 7 

Planning Condition 7 is as follows: 

 

• a) Ground Gas 

Prior to implementation of the development a management plan shall be submitted to and 

approved in writing by the Local Planning Authority setting out the: 

• Frequency and type of monitoring of ground gases to be undertaken to include on and off site 

gas migration; 

• Frequency and method of reporting the results; 

• What remedial actions will be taken in the event of results or readings showing a worsening of 

earlier readings. 

The monitoring, reporting and consequent management of ground gas shall be undertaken in 

accordance with the approved plan, prior to, during and post construction and until the waste is 

unlikely to present a hazard to human health, i.e. when monitoring demonstrates that the site 

Characterisation CS2 has been reached (demonstrated by the results of a minimum of 24 datasets 

over two consecutive years at this level). 

 

• b) Gas Mitigation Measures 

Prior to construction a management plan shall be submitted to and approved in writing by the 

Local Planning Authority. This will set out the: 

• Proposed gas mitigation measures for the buildings; 

• Type and frequency of monitoring and recording of gas levels within buildings; 

• Operations and maintenance procedures, including the method of reporting (including 

incidents), replacement of mitigation measures, detection systems and the corrective actions 

which would be implemented in the case of the failure of the identified mitigation measures. 

The monitoring, reporting and management shall be undertaken in accordance with the approved 

plan.  

Should detailed design of each phase of the development require changes to the approved 

management plan then an amended plan shall be submitted to and approved in writing by the 

Local Planning Authority, prior to the occupation of a phase. 

 

• c) Management Company 

(i) Prior to construction details of the company, including their level and type of experience, 

who will be employed to undertake the monitoring, reporting, management and maintenance 

requirements in accordance with the plan approved under 7a, shall be submitted to and approved 

in writing by the Local Planning Authority. 

(ii) Prior to the occupation of the first phase, details of the site wide management company, 

including their level and type of experience, who will have overarching responsibility for the 

management of the site, including management of the company employed prior to construction as 

under 7c) (i) above, and who will undertake the ongoing monitoring, reporting, management and 

maintenance requirements in accordance with the plans approved under 7a and 7b above, shall 

be submitted to and approved in writing by the Local Planning Authority. 

Any subsequent changes of the Management Company shall be submitted to and 

approved in writing by the Local Planning Authority, one month prior to the change 
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4.1 Proposed Discharge 

 

4.1.1 Part (a) 

 

The intent of condition 7 is to ensure construction of the proposed development follows the 

strategy described in the Arup Environmental Strategy which considers a major construction, i.e., 

the whole development or a major phase of it.  

 

For the enactment works we propose the following management plan in respect of ground gases: 

 

On and off-site ground gases will be monitored on a monthly basis in accordance with the 

Environmental Permit Monitoring scheduled in Appendix B of the Arup Environmental Strategy in 

Appendix 2. Particular attention will be made to boreholes R, S and T that are near to the 

proposed enactment works and historically have emitted high gas concentrations. 

 

The results up to February 2023 will be collated and assessed using the empirical method set out 

in CIRIA C6653 and in BS8485:2015 and involves the assignment of a design gas screening value 

(GSV) using site gas monitoring measurements, from which the site’s characteristic gas situation 

(CS) is determined. The results will be compared to those pre 2017 and if a worsening condition is 

found the conceptual site model (CSM) presented in Appendix C of the Arup Environmental 

Strategy will be updated.  

 

4.1.2 Part (b) 

 

The gas mitigation measures within the buildings are as proposed in the Arup Environmental 

Strategy report.  

 

The type and frequency of monitoring and recording of gas levels within buildings will be designed 

as part of the future building designs and reflect the gas characterisation of the site from the 

ongoing gas monitoring that will continue as part of the Environmental Permit.  

 

Similarly, the operations and maintenance procedures, including the method of reporting 

(including incidents), replacement of mitigation measures, detection systems and the corrective 

actions which would be implemented in the case of the failure of the identified mitigation 

measures will be determined as part of the future building designs and reflect the gas 

characterisation of the site from the ongoing gas monitoring that will continue as part of the 

Environmental Permit. 

 

At each stage of the planned phased development of the site the management plan will be 

updated to reflect the latest gas monitoring results and shall be submitted to Reading Borough 

Council for approval.  

 

 

4.1.3 Part (c) 

 

Part C(i) 

 



Ramboll – Royal Elm Park 

 

 

Doc ID  /   Version 0.1  

 

C:\bms\ramboll-nl-pw.bentley.com_ramboll-nl-pw-04\d0670665\DRAFT Planning Conditions Report Issue 02.docx  

10/19

Confidential

Ramboll will be acting on behalf of PropCo to design the piling works for the enactment as to see 

that the relevant measures required under the Environmental Strategy are complied with. This 

will include: 

• The method of piling and associated earthworks 

• Assessment of groundwater contamination and trigger levels via the regular monthly 

monitoring prior to the works 

• Proposal of ‘trigger’ levels to RBC for review and agreement with the EA 

• Review and assessment of subsequent groundwater monitoring results in comparison to 

the trigger levels. 

• Operation of the cut-off well No. 4 (closest to the proposed enactment pile) 

 

Monitoring of ground gases and groundwater will be carried out by Mils German on behalf of 

Reading Football Club. 

 

Management of all construction access to and from the works will be carried out by Reading 

Football Club. 

 

 

Part C(ii) is not applicable for the enactment works. 
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5. Condition 68 

 

Planning Condition 68 is as follows: 

 

No development of any phase or part of a phase shall take place until details of the proposed 

piling method for that phase that  

a) should include dewatering groundwater from the landfill by use of a combination of newly 

installed leachate abstraction wells and the existing groundwater dewatering system;  

b) should include submission of a landfill dewatering scheme and  

should ensure that piling is to a maximum depth of 3m into the Lambeth Group thus avoiding the 

sandy lenses, has been submitted to and, approved in writing by the Local Planning Authority. The 

Piling (for each phase of the development) shall thereafter be undertaken in accordance with the 

approved details. 

 

5.1 Proposed Discharge 

 

 

For details of the proposed enactment works refer to Appendix 1.  

 

Leachate from the abstraction wells nearest to the proposed pile will be drawn-down immediately 

prior to the proposed pile construction. Refer to Appendix for location of the proposed wells. 

 

The perimeter cut-off wells (Line 4) will be brought into operation and offered to RBC/the EA for 

review immediately prior to the pile construction. For location of Line 4 refer to Appendix 1.  
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6. Condition 70 

Planning Condition 70 is as follows: 

 

No development of any phase or part of a phase shall take place until a monitoring plan to 

protect groundwater quality in the two aquifers below the site has been submitted to and 

approved in writing by the Local Planning Authority. 

a) In order to protect the aquifers under this site, during all phases of the development, 

groundwater monitoring should be carried out as detailed below:- 

(i) Prior to Construction - Carry-out 3 sets of groundwater monitoring of the River Terrace 

Gravels and plus 2 No. Chalk boreholes at monthly intervals, the last set being at least two 

months prior to any excavation. 

(ii) During Construction - Carry out monthly groundwater monitoring of 4 River Terrace Gravels 

boreholes close to each phase of construction from the start of excavation and continue until the 

site surface is resealed by reinstatement of gas resistant membrane and capping layer and 

placement of the ground floor slab (defined as the end of the construction phase); plus 2 No. 

Chalk boreholes. 

(iii) Post construction – Monthly monitoring from 4 River Terrace Gravel boreholes for 6 months 

(these 4 boreholes will change depending on the phasing of the development) and monthly 

monitoring from 2 No Chalk boreholes for a period of 12 months post completion of the ground 

slabs. 

b) If results of monitoring of the site show a deterioration in groundwater quality above pre-

agreed trigger levels (agreed with the Environment Agency) during construction (piling) or post 

construction (for each of the six phases of the development) this should then trigger the Action 

Plan in Table 7 - item 11.2.5 of the Environmental Strategy Revision C , dated 7th December 

2017. In the event that a significant offsite pollution plume is identified, then hydraulic 

containment will be required for the impacted aquifer and the monitoring plan should be 

extended. 

 

6.1 Proposed Discharge 

 

Groundwater monitoring for the enactment works will be carried out as follows: 

 

(i) Prior to Construction - Groundwater monitoring of the River Terrace Gravels plus 2 No. 

Chalk boreholes at monthly intervals up to February 2023 will be assessed and used for 

determining trigger levels in accordance with Condition 71.  

(ii) During Construction – Due to the short duration of the enactment works no specific 

groundwater monitoring will be carried out during the enactment works other than the monthly 

monitoring as part of the Environmental Permit. 

(iii) Post construction – Monthly monitoring will continue post construction works, including 

from 4 River Terrace Gravel boreholes most adjacent to the enactment pile for 6 months and 

monthly monitoring from 2 No Chalk boreholes for a period of 12 months post completion of the 

enactment works. 

 

Results of the post-construction monitoring will be collated and compared to the pre-determined 

trigger levels and submitted to RBC for review. 
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7. Condition 71 

Planning Condition 71 is as follows: 

 

No development shall take place until details of proposed trigger values for groundwater 

monitoring within the underlying aquifers are submitted to and approved in writing by the Local 

Planning Authority.  

Each groundwater monitoring well will require an individual trigger value for specific determinants 

to be agreed.  

The methodology for calculating the trigger values is detailed in Appendix D of the Environmental 

Strategy, Revision C dated 7th December 2017. The time frame for submission of these proposed 

trigger values should be three months prior to commencement of construction. 

 

 

 

7.1 Proposed Discharge 

 

Groundwater monitoring results up to December 2021 have been collated and assessed, and 

trigger levels proposed for each well for specific contaminants. Refer to the  Ramboll report 

‘Summary of Groundwater and Ground Gas Results’ in Appendix 3.  

 

Further monitoring results from between December 2021 and February 2023 will be collated and 

trigger levels determined and submitted to RBC for review prior to the enactment works 

commencing on site.  
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8. Condition 72 

Planning Condition 72 is as follows: 

 

 

No development shall take place until the Action Plan (item 11.2.5 of the Environmental 

Strategy Revision C, dated 7th December 2017) is submitted to and approved in writing by the 

Local Planning Authority that details the protocol to be used in the event of deterioration in the 

quality of the groundwater in the aquifers above trigger levels.  

The Action Plan shall be implemented in accordance with the approved details. 

 

8.1 Proposed Discharge 

 

The works will be implemented in accordance with the construction strategy detailed in the Arup 

report ‘Proposed Redevelopment at Madejski Stadium, Environmental Strategy, Rev C’ dated 7 

December 2017, a copy of which is in Appendix 2. 

 

For the enactment works this will be as follows: 

 

Pre-construction Monitoring 

 

The groundwater extraction system (Figure 10.4 in Appendix A of the Arup Environmental 

Strategy) will be inspected and any necessary remedial works identified and proposals for these 

submitted to the EA. The dewatering system will be commissioned for Line 4 adjacent to the 

proposed pile construction. 

 

For all subsequent phases, lines 2, 3 and 4 will be operated.  

 

Results from the ongoing monthly Permit monitoring of groundwater, from 2017 to February 

2023, will be collated and assessed and compared to the pre-planning monitoring. This will 

identify the general trend / characterisation of the groundwater contamination since planning was 

granted.  

 

We will calculate trigger levels in accordance with Appendix D of the Arup Environmental 

Strategy. Triger levels have already been assessed for the groundwater contamination results 

between December 2016 and December 2021. These are provided in section 5 of the report 

‘Summary of Groundwater Quality Results’ in Appendix 3. These results will be further assessed 

using the latest (min two months) results for those most relevant boreholes into the Chalk and 

the RTG and submitted to RBC/EA for their review.   

 

Construction Phase  

 

The pile construction works, including set-up and dismantling is anticipated to take no longer than 

two weeks and the single pile construction will be completed within a single day. Should some 

leachate enter the underlaying geology due to the piling it will take some time to be detected in 

the surrounding bore holes after the pile has been constructed. Therefore, no monitoring is 

proposed at the same time as the pile construction. 
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Post Construction 

 

The Arup Strategy refers to post-construction monitoring following completion of the ground floor 

slab. Since the enactment works does not include construction of any ground floor slab this in 

theory would not apply. However, the intent of this requirement was to identify and understand if 

and to what extent the construction had on the quality of groundwater. In the interests of that 

intent, we would propose to collate and assess results from the ongoing permit monitoring, post 

the enactment works.  

 

We will submit our assessment of the post-construction monitoring, compared to the pre-

construction trigger levels and recommending the status (Red/Amber/Green) of the results in 

accordance with the action plan set out in section 11.2.5 of the Arup Strategy and the following 

table: 
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9. Condition 73 

Planning Condition 73 is as follows: 

 

 

Prior to development taking place the Environment Agency need to be satisfied that the 

groundwater dewatering system installed on this site is operational and fit for purpose.  

The Environment Agency will need to visually inspect the groundwater dewatering system for that 

Phase or part of Phase prior to any development taking place on this site.  

The onsite inspection of the groundwater dewatering system shall be approved in writing by the 

Local Planning Authority. 

 

 

9.1 Proposed Discharge 

 

The groundwater de-watering system consists of a series of vertical wells connected near the 

surface into four lines. These are shown on Arup drawing ‘Wellpoint System Layout, Figure 4 

dated 29/10/15’ in Appendix 1. 

 

Line 4 is closest to the proposed pile location. Line 4 will be brought into operation and offered to 

the Reading Borough Council, and by extension to the Environment Agency, for inspection prior to 

the proposed pile construction in July 2023. 
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Figure 10.4 Perimeter Dewatering Well Points
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