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1.0 INTRODUCTION 

1.1 Background  

1.1.1 Enzygo Geo Environmental Limited were commissioned by Bellway Homes Limited (Thames 
Valley) to prepare a Remedial Methodology for the proposed re-development of a former 
hospital site, for residential use comprising a mixture of apartments with communal open space 
and residential houses with domestic gardens. The scheme also includes areas of public open 
space. 

1.2 Previous Ground Investigations 

1.2.1 Previous Phase I Desk Study and subsequent Phase II Intrusive Ground Investigations were 
undertaken at the site by RSK. An assessment of the risk to human health was undertaken by 
comparison to GAC values. This showed exceedances of Lead, Polycyclic Aromatic Hydrocarbons 
(PAH) and Asbestos within the Made Ground. 

1.2.2 Concentrations of hydrocarbons were recorded in groundwater exceeding Environmental 
Quality Standards (EQS). 

1.2.3 Ground gas and flow rates reported by RSK confirm that the central and northern areas of the 
site fall within Characteristic Situation 2 of CIRIA C665. The south eastern area of the site falls 
within Characteristic Situation 1 of CIRIA C665. 

1.3 Remediation Strategy 

1.3.1 In order to better assess the potential risk to controlled waters a Detailed Quantitative Risk 
Assessment (DQRA) was prepared by Enzygo Geo Environmental Limited and is incorporated 
into report CRM.1265.007.GE.R.001. 

1.3.2 A Remedial Methodology was prepared by Enzygo Geo Environmental Limited providing details 
of the proposed remedial works. The Remedial Methodology incorporates the DQRA derived 
remedial targets for protection of controlled waters. The Remedial Methodology is presented 
in report CRM.1265.007.GE.R.002A which was submitted to the Local Planning Authority and 
was approved. The approved remediation strategy is summarised below: 

 Above ground tanks to be removed together with any soils with contamination exceeding 
the DQRA derived remedial targets for protection of controlled waters;  

 Ground Gas protective measures meeting the requirements of Characteristic Situation 
(CS)2 required to the ground floor slabs of selected buildings due to elevated ground gas 
risk. The extent of the gas protective measures is shown on Drawing 
CRM.1265.008.GE.D.002; 

 Use of barrier pipe to potable water pipes; 

 Use of buildings and hardstanding to break the potential pollutant linkage. Clean cover 
soils over a Geo Textile Barrier to soft landscape areas, to break the pollutant linkage 
between residual contaminants in the underlying soils and future site users. 

1.3.3 None of the contaminants identified in groundwater by RSK exceeded the DQRA derived 
remedial target values and so the risk from groundwater below the site was dismissed. 

  



 

Battle Hospital, Portman Way, Reading, RG30 1AN 
Bellway Homes Limited (Thames Valley) 

CRM.1265.007.GE.R.003.A Page 4 March 2023 

1.4 Supplementary Investigation 

1.4.1 In order to better assess the potential extent of source removal for controlled waters 
remediation and to supplement the previous investigation works undertaken by RSK, a 
supplementary investigation was undertaken on 13th March 2019 by Enzygo Geo Environmental 
Limited.   

1.4.2 The supplementary investigation comprised twelve trial pits (TP1 to TP12) and was undertaken 
following removal of tanks and demolition of structures so allowing access into areas where RSK 
could not previously access. Locations of the trial pits are shown on Drawing 
CRM.1265.007.GE.D.003.  

1.4.3 Chemical results from the supplementary investigation are included in Appendix A and 
confirmed exceedances of the DQRA values below the former tanks (TP1), and also identified 
another hotspot (TP11) located below a former building. 
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2.0 CONTROLLED WATERS REMEDIATION 

2.1 General 

2.1.1 The approved remedial methodology was to remove tanks and excavate hydrocarbon impacted 
soils, which exceeded the Controlled Waters Remedial Target values included in the Remedial 
Methodology and which are included in Appendix B. 

2.1.2 Locations of the hydrocarbon areas remediated are shown on Drawing CRM.1265.007.GE.D.004 
and details of the source areas, their remediation and validation are discussed in the sections 
below: 

2.2 Fuel Tanks  

2.2.1 Excavation below the heating oil tanks was undertaken during May and June 2019 and involved 
excavation of an area around the tanks. Excavation was undertaken down to the groundwater 
depth and the extent of the excavation is shown on Drawing CRM.1265.007.GE.D.004. 

2.2.2 Following removal of soils, the sides and base of the excavation were sampled -HP East, HP 
West, HP North, HP South, HPB and HP Base 2. Locations of the samples are shown on Drawing 
CRM.1265.007.GE.D.004. 

2.2.3 Laboratory tests confirm that hydrocarbon concentrations within residual soils in the base and 
sides of the excavation were below the Controlled Water Remedial target values. Results are 
included in Appendix C. 

2.3 Attenuation Tank 

2.3.1 An underground tank was encountered within the area of a proposed attenuation tank, the 
location of which is shown on Drawing CRM.1265.007.GE.D.004. The tank was removed. 

2.3.2 An investigation was undertaken by Enzygo Geo Environmental Limited on 6 February 2019 with 
the excavation of eight trial pits (TPA to TPC and TPE to TPI) within the area of the proposed 
attenuation tank.  

2.3.3 Locations of the pits are shown on Drawing CRM.1265.007.GE.D.004, and chemical results of 
the samples collected show no exceedances of the Controlled Water Remedial target values. 
Results are included in Appendix C. 

2.4 Trial Pit TP11 

2.4.1 The hydrocarbon hotspot encountered in Trial Pit TP11 was excavated during March 2019, the 
location and extent of the excavation is shown on Drawing CRM.1265.007.GE.D.004. The 
excavation was validated on 1st April 2019 with five samples (TP11A to TP11D and TP11 Base) 
being collected and tested. 

2.4.2 The locations of the samples is shown on Drawing CRM.1265.007.GE.D.004. 

2.4.3 Results of the chemical testing are included in Appendix C and the results show no exceedance 
of the Controlled Water Remedial target values. 

2.5 Unforeseen Contamination 

2.5.1 No other contamination sources were encountered during the site preparation works. 
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3.0 GROUND GAS 

3.1 General 

3.1.1 As Ground Gas was detected during the monitoring phase of the site investigation within the 
central and northern areas of the site, these areas fall into Characteristic Situation 2 of CIRIA 
C665.  

3.1.2 Gas protection measures were proposed, comprising of a ventilated underfloor void, and 
installation of gas membranes within the effected structures to mitigate the presence of 
Methane. The south eastern area of the site falls within Characteristic Situation 1 of CIRIA C665, 
therefore no gas protection measures are required in this area. These areas are shown on 
drawing CRM.1265.007.GE.D.002. 

3.2 Verification  

3.2.1 Installation of the membrane was to be undertaken by a licenced contractor during the 
construction phase. As the installation was undertaken by experienced professionals, 
independent verification is not required.  

3.2.2 Independent verification of the installation of the gas membrane would not be required, as the 
contractors undertaking the installation were to be suitably qualified to provide self-
certification.  

3.2.3 Photographs and certification of the Gas membrane installation are included in Appendix D. 
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4.0 SOFT LANDSCAPING 

4.1 General 

4.1.1 As the site is being re-developed for residential apartments with communal garden areas and 
private housing, remediation to areas of soft landscaping was proposed, due to the presence of 
Lead, Polycyclic Aromatic Hydrocarbons (PAH) and Hydrocarbons within Made Ground. 
Asbestos fibres were also detected. 

4.1.2 Made Ground materials were to be removed to sub formation level, 400mm below finish level 
within communal garden areas, and 600mm below finish level within private gardens. A Geo 
Textile Membrane no dig barrier was then to be placed, to prevent new soils intermixing with 
any possible remaining contamination beneath, and covered with clean materials incorporating 
a minimum 150mm Topsoil, creating and effective capping system.  

4.2 Inspections 

4.2.1 As areas became available for testing during the construction phase, Hand Pits were to be 
excavated within the soft landscaping areas in the locations shown on attached drawing 
CRM.1265.007.GE.D.001 in line with the approved RMS. These Hand Pits would be used to show 
the depths of the soils placed, confirm the presence of the Geo Textile Membrane, and to 
retrieve samples for chemical testing to confirm the soils used meet the relevant GAC Values.  

4.2.2 All Hand Pits excavated, showed sufficient depths within the respective areas  600mm within 
private gardens and 400mm within areas of communal landscaping. Samples were recovered 
from the Hand Pits and submitted to the laboratories of I2 who are UKAS and MCERTS 
accredited for testing. 

4.3 Chemical Testing 

4.3.1 Soil samples from the validation pits were collected in appropriate containers provided by the 
analytical laboratory. Samples were stored in cool boxes prior to dispatch to the laboratory for 
analysis. All samples were collected using appropriate sampling equipment that was cleaned at 
each sampling location. 

4.3.2 Soil samples were tested for the CLEA metal suite, pH, sulphate, cyanide, phenols, speciated 
Polycyclic Aromatic Hydrocarbons (PAH), organic carbon, Speciated Total Petroleum 
Hydrocarbon (TPH CWG) and Asbestos screen. 

4.3.3 Verification letters CRM.1265.007.GE.L.001  CRM.1265.007.GE.L.011 were produced following 
each verification inspection. These are shown in Appendix E. 

4.3.4 Chemical results from the samples collected were compared to the relevant GAC values, which 
are shown in Appendix F. Throughout the verification process, no exceedances were identified.  

4.3.5 All waste transfer tickets are shown in Appendix G. 

4.3.6 All imported soils tickets are shown in Appendix H. 



 

Battle Hospital, Portman Way, Reading, RG30 1AN 
Bellway Homes Limited (Thames Valley) 

CRM.1265.007.GE.R.003.A Page 8 March 2023 

5.0 POTABLE WATER PIPES 

5.1 Assessment  

5.1.1 Chemical analysis results were provided to the local water authority for assessment in relation 
to the requirement for barrier pipe. It was determined that barrier pipe would be used for 
potable water to protect from any remaining or unforeseen contamination. 

5.2 Confirmation  

5.2.1 The client has confirmed that barrier pipe has been installed inline with the agreement with 
Thames Water.  

5.2.2 A signed statement is included in Appendix I. 
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6.0 SUMMARY AND CONCLUSION 

6.1 Summary Of Works Undertaken 

6.1.1 During the demolition phase, contamination was encountered below the existing buildings, as 
expected from the original RSK investigation. Contamination was delineated and removed in 
accordance with the approved RMS. 

6.1.2 Removal of material showing visual or olfactory evidence of gross contamination was 
undertaken, and the exposed excavation inspected and sampled in accordance with the agreed 
RMS and no changes were required or made to the remedial strategy. 

6.1.3 All buildings requiring gas mitigation measures were installed with ventilated underfloor voids, 
and gas membranes. 

6.1.4 Remediation to the soft landscaping areas was undertaken throughout the construction phase, 
and verified as areas were completed. No unforeseen contamination was identified, and soils 
tested meet the GAC Values detailed in the RMS.  

6.1.5 Barrier pipe for potable water has been installed onsite in line with the agreement with Thames 
Water. 

6.2 Conclusion 

6.2.1 Based on the site inspections undertaken, information provided and chemical analysis results, 
it is considered that the remediation works undertaken on site are in line with the approved 
RMS. 

6.2.2 This report has been prepared to discharge Conditions 19, 20 and 23 of planning application 
180319 produced by Reading Borough Council.  
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Appendix A - Supplementary Investigation Laboratory Results  
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Appendix B - Controlled Waters Remedial Targets 

 

 

 

 

 

 

 

 

 

Contaminant 
Remedial Target  

Within Soils (mg/kg) Within Groundwater (mg/l) 

C8-C10 Aliphatic 1650 770 

C8-C10 Aromatic 3320 1.76E7 

C10-C12 Aliphatic 8800 17.3 

C10-C12 Aromatic 84.6 9.9E4 

C12-C16 Aliphatic 1.76E6 17.3 

C12-C16 Aromatic 300 4.27E6 

C16-C21 Aliphatic 2.21E7 17.3 

C16-C21 Aromatic 3880 355 

C21-C35 Aliphatic 2.22E7 17.3 

C21-C35 Aromatic 2460 231 

Benzo(a)Pyrene 1.75E147 No Impact 
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Appendix C - Validation of Source Removal 
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Fuel Tank Verification 
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Attenuation Tank Verification 















 

Battle Hospital, Portman Way, Reading, RG30 1AN 
Bellway Homes Limited (Thames Valley) 

CRM.1265.007.GE.R.003.A Page 16 March 2023 

Trial Pit 11 Verification 
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