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5.0   Selected Piling Methods 

5.1   Continuous Flight Auger (CFA) Piles 

The CFA method will involve constructing the piles with a CFA piling rig which has a full length hollow stem 
auger.  The pile will be bored in a continuous downward movement to the founding depth of the pile.  As the 
auger rotates spoil will travel upwards, keeping the flights of the auger full of spoil, at all times.  Once the auger 
has reached the founding depth (maximum depth of 19 m bgl to ensure 5 m of London Clay to remain below 
pile tip), sand-cement or concrete is pumped down the hollow stem at a controlled rate as the auger is steadily 
withdrawn.  A steel reinforcement cage is inserted into the liquid concrete immediately after. 
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7.0   Plausible Pollutant Linkages 
From the above CSM, the following plausible pollutant linkages have been identified, in relation to the proposed 
piling works on the Site: 

Plausible Pollutant Linkages 

Source(s) Pathway(s) Receptor(s) 

Residual contaminant 
concentration in soils and 

groundwater following successful 
remediation of the Site. 

Vertical migration of leachable 
contaminants, mobilised by the 
action of piling through soils. 

Secondary A and Principal 
Aquifers at depth. 
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9.0   Conclusion 
This piling risk assessment considers that there is very low to negligible risk of mobilising significant 
contamination through a preferential pathway to the underlying deeper Secondary A and Principal Aquifer with 
the use of CFA piles proposed. 

As such the overall risks to controlled waters (deeper bedrock aquifers) associated with CFA piling at the Site 
are considered to be to be negligible. 
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Limitations 
 
The recommendations contained in this Report represent Delta-Simons professional opinions, based upon the 
information listed in the Report, exercising the duty of care required of an experienced Environmental 
Consultant.  Delta-Simons does not warrant or guarantee that the Site is free of hazardous or potentially 
hazardous materials or conditions. 

Delta-Simons obtained, reviewed and evaluated information in preparing this Report from the Client and others. 
Delta-Simons conclusions, opinions and recommendations has been determined using this information.  Delta-
Simons does not warrant the accuracy of the information provided to it and will not be responsible for any 
opinions which Delta-Simons has expressed, or conclusions which it has reached in reliance upon information 
which is subsequently proven to be inaccurate. 

This Report was prepared by Delta-Simons for the sole and exclusive use of the Client and for the specific 
purpose for which Delta-Simons was instructed.  Nothing contained in this Report shall be construed to give 
any rights or benefits to anyone other than the Client and Delta-Simons, and all duties and responsibilities 
undertaken are for the sole and exclusive benefit of the Client and not for the benefit of any other party.  In 
particular, Delta-Simons does not intend, without its written consent, for this Report to be disseminated to 
anyone other than the Client or to be used or relied upon by anyone other than the Client.  Use of the Report 
by any other person is unauthorised and such use is at the sole risk of the user.  Anyone using or relying upon 
this Report, other than the Client, agrees by virtue of its use to indemnify and hold harmless Delta-Simons from 
and against all claims, losses and damages (of whatsoever nature and howsoever or whensoever arising), 
arising out of or resulting from the performance of the work by the Consultant. 
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Report Conditions 
Thi�V���G�R�F�X�P�H�Q�W���K�D�V���E�H�H�Q���S�U�H�S�D�U�H�G���E�\���&�D�S�L�W�D���3�U�R�S�H�U�W�\���D�Q�G���,�Q�I�U�D�V�W�U�X�F�W�X�U�H���/�W�G�����³�&�D�S�L�W�D�´�����I�R�U���W�K�H��
titled project (or named part thereof) and should not be relied upon or used for any other project 
without prior written authorization being obtained from Capita.  Capita accepts no responsibility 
or liability for the consequences of the use of this document, wholly or in part, for any other 
purpose than that for which it was commissioned. Any persons so using or relying upon this 
document for such other purpose do so at their own risk. 

 

This report was prepared for the sole use of the named Client, and shall not be relied upon or 
transferred to any other party without the express written authorisation of Capita. It may contain 
material subject to copyright or obtained subject to license; unauthorised copying of this report 
will be in breach of copyright/license. 

 

The findings and opinions provided in this document are given in good faith and are subject to 
the limitations and constraints imposed by the methods and information sources described in 
this report.  Factual information, including, where stated, a visual inspection of the site, has 
been obtained from a variety of sources.  Capita assumes the third party data to be reliable, but 
has not independently confirmed this; therefore, Capita cannot and does not guarantee the 
authenticity or reliability of third party information it has relied upon. 

 

The findings and opinions presented in this report are relevant to the dates when the 
assessment was undertaken, but should not necessarily be relied upon to represent conditions 
at a substantially later date.  Further information, ground investigation, construction activities, 
change of site use, or the passage of time may reveal conditions that were not indicated in the 
data presented and therefore could not have been considered in the preparation of the report.  
Where such information might impact upon stated opinions, Capita reserves the right to modify 
the opinions expressed in this report.   

 

Where opinions expressed in this report are based on current available guidelines and 
legislation, no liability can be accepted by Capita for the effects of any future changes to such 
guidelines and legislation. The limitations of liability of Capita for the contents of this document 
have been agreed with the Client, as set out in the terms and conditions of offer and related 
contract documentation 

.
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1. Executive Summary 
1.1 Capita Property and Infrastructure Limited was appointed by NTT Communications 

Corporation to undertake a geotechnical investigation and assessment for the site known 
as Land at Londoneast-uk Business & Technical Park, on Yewtree Avenue in Dagenham. 
Two new data centre buildings are proposed to be erected at the site.  

1.2 Building on data from prior investigations conducted in 2009, 2015 and 2017, a 
supplementary investigation was undertaken by Capita from December 2017 to January 
2018 comprising two cable percussion boreholes to a depth of 30m, plus associated 
laboratory testing.  

1.3 The prevailing stratigraphy comprised of shallow lithologies of up to 3m of Made Ground 
and River Terrace Deposits, underlain by the London Clay Formation. The River Terrace 
Deposits are absent in places, particularly within the area of a former on-site landfill. 

1.4 It is important to note the presence of a scour hollow in the centre of the site in addition to 
two channel features, which cut into the London Clay. In the centre of the scour hollow, 
the London Clay was not reached until 15.1m below ground level, but elsewhere across 
the site, the London Clay is generally encountered between 1.6 and 3.1m below ground 
level.  

1.5 Given the anticipated loading from the supporting columns of the proposed structures, 
deep piles extending into the London Clay Formation will be required for new foundations. 
The use of ground improvement techniques should allow the use of ground bearing floor 
slabs and in this regard vibro stone columns are likely to be suitable. Piles must not 
extend to within 5m of the base of the London Clay Formation.  

1.6 Numerous buried obstructions are expected to be encountered at the site which will 
require removal prior to commencing piling operations. In this regard it is recommended 
that the top 2m of ground be over-dug across the plan area of the new data centre 
buildings.  

1.7 It is recommended that a design sul�S�K�D�W�H���F�O�D�V�V���R�I���'�6�����D�Q�G���D�Q���³�$�J�J�U�H�V�V�L�Y�H���&�K�H�P�L�F�D�O��
�(�Q�Y�L�U�R�Q�P�H�Q�W���I�R�U���&�R�Q�F�U�H�W�H�´�����$�&�(�&�����F�O�D�V�V�L�I�L�F�D�W�L�R�Q���R�I���$�&-2 is appropriate for buried 
concrete. 
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2. Introduction 
2.1 Appointment  

2.1.1 Capita Property and Infrastructure Ltd (Capita) was appointed by NTT Communications 
Corporation (the Client), to undertake a geotechnical investigation and assessment for an 
approximately 6.5 hectare site located on Yewtree Avenue in Dagenham. A site boundary 
plan is provided in Appendix A. 

2.2 Development Proposals  

2.2.1 The site forms part of a former pharmaceuticals manufacturing complex operated by 
Sanofi (previously May and Baker Ltd). A significant fraction of that complex has been 
demolished and the NTT Communications development is to be located in the eastern 
sector of the resultant vacant land.   

2.2.2 The proposed development comprises the erection of two data centre buildings (B8 Use 
Class), with ancillary plant, offices, gatehouse, electrical sub-stations, fuel storage, car 
parking, site fencing, landscaping and other associated works. 

2.3 Previous Reports  

2.3.1 Capita has been provided with several ground investigation and remediation reports 
related to the wider Sanofi site, some of which encompass the development area for this 
report. 

Arcadis / EC Harris 

�x 928871022_01 - D44 Landfill Site Investigation Report - October 2009 

�x 92887127_01 - Site-Wide Investigation Report - November 2009 

�x 928871603_01 Zone 1a Next Steps Report - September 2010 

�x 928872106_01 Remediation Options Appraisal Surplus Land 2 - 4 - November 2010 

�x 928872105_01 Remediation Options Appraisal Surplus Land 5 - 8 - November 2010 

�x 928872125_01 Off-Site Investigation Report (Polyclinic Footprint) - March 2011 

�x 928873602_02 Remediation Implementation Plan, Polyclinic Footprint - May 2011 

�x 928873106_01 Remediation Priority Areas Pilot Test Report - June 2011 

�x 928873302_01 Updated Site-Wide Detailed Quantitative Risk Assessment - July 2011 

�x 928874103_01 Zone 1A Elemental Mercury Delineation Report - August 2011 

�x 928876170_02 Retail Footprint Validation Plan - January 2013 

�x 2572310502_02 Additional Assessment of Soil, Groundwater and Soil Gas in the D59 
Footprint - October 2013 

�x 2572311110_02 Retail Footprint Zone 1a Groundwater Monitoring & Elemental Mercury 
Hotspot Excavation Verification Report - February 2014 
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�x 2712710106_02 Retail Plot B Validation Report - July 2014 

URS Infrastructure and Environmental UK Ltd 

�x 47067204-CRVR D68 (Closed) Landfill Capping and Restoration �± July 2014 

2.3.2 Additionally, Capita has conducted two prior intrusive investigations in 2015 and 2017, in 
particular areas of the former Sanofi site, which include exploratory holes that fall into the 
development area for this report. 
 

�x CS082336-PE-15-191-R Rev A - Proposed Units A, B and C, Londoneast, Dagenham, 
Geotechnical investigation and Assessment - February 2016 

�x CS082338-PE-17-162-R �± Proposed Units D1, D2, D3, E and Community Health Facility, 
Londoneast, Dagenham, Geotechnical Assessment �± October 2017 

2.4 Report Objectives 

2.4.1 This report aims to describe the ground conditions of the site and consequently to provide 
a basis for the geotechnical design of the proposed scheme. 

2.4.2 This will be achieved by drawing on data from previous reports, as well as the intrusive 
investigation described in this report, conducted between December 2017 and January 
2018.  
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3. Site Setting 
3.1 Site Location 

3.1.1 The site is located at Londoneast-uk Business and Technical Park on Yewtree Avenue, 
east of the A1112 Rainham Road South in Dagenham, London. The approximate 
postcode of the site is RM10 7TL and grid reference TQ 5104 8538. 

3.1.2 The site borders the District Line Railway and additional National Rail line to the south and 
a large pond to the east.  

3.2 Site Description 

3.2.1 Following demolition of the former Sanofi buildings, the site comprises predominantly As 
shown on the supplied Site Location Plan, the proposed development site lies on the 
eastern side of the former May and Baker / Sanofi pharmaceutical works.  To the north-
west are the retained buildings which form part of Londoneast-uk business and technical 
park and to the north is Foxes Lane and the May & Baker Sports & Social Club.  To the 
east is the Chase Nature Reserve, which includes a lagoon, and to the immediate south is 
an over ground element of the London Underground (District Line) and other national rail 
routes serving Dagenham East Station. To the west is a vacant part of the former Sanofi 
site that previously had outline planning permission for a food store, but is now owned by 
the Council and is being promoted as a film studio and a residential area.  

3.2.2 The main access to the Site is from Rainham Road South. Secondary access to an area 
of parking north of Foxes Lane is from Dagenham Road.  No vehicular crossing is 
currently permitted of Foxes Lane into the main body of the Site.  The site is 
acknowledged to have been highly contaminated in its past and has been the subject of 
significant remediation works already. Remediation is understood to remain ongoing at 
this time. 

3.2.3 Following demolition of the former Sanofi buildings and the extensive remediation, the site 
currently comprises predominantly vacant land surfaced with rubble and soil, with 
occasional soil stockpiles.  

3.2.4 Reference to a December 2017 topographical survey (see Appendix A) indicates that 
ground levels across the majority of the site range between about 9.5 and 10.5 mAOD. It 
is noted however that the eastern sector lies at a lower level of about 8.0 mAOD. This 
lower area is occupied by a number of circular concrete slabs which previously supported 
above ground tanks. At the time of reporting a degree of surface water ponding had 
accumulated in this lower area.  

3.2.5 The previous Arcadis reports indicate a large extent of Made Ground below the site, 
locally referred to as D44 landfill. This material is primarily located in the centre of the 
development area and has been previously suggested to extend to between 17800m2 and 
21200m2.  
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3.3 Mapped Geology 

3.3.1 Reference has been made to the British Geological Survey (BGS) Digital Geological map 
of Great Britain. This indicates that the site is underlain by superficial River Terrace 
Deposits of the Hackney Gravel Member, described as sand and gravel, locally with 
lenses of silt, clay and peat. The eastern section of the site is also mapped as an area of 
Made Ground. 

3.3.2 The River Terrace Deposits sit unconformably on the London Clay Formation bedrock. 
The London Clay is comprised of clayey silt to silty clay with some layers of sandy clay. 

3.3.3 The London Clay formation is underlain by the Woolwich and Reading Formation of the 
Lambeth Group, under which lie the Thanet Sand formation and the White Chalk 
Formation. 

3.4 Hydrogeology 

3.4.1 The Environment Agency (EA) classifies the River Terrace Deposits as a Secondary A 
aquifer, defined as capable of supporting water supplies at a local rather than strategic 
level. Beneath this, the London Clay formation is classified as a non-aquifer. 

3.4.2 The underlying Lambeth Group and Thanet Sand are Secondary A Aquifers, and are 
expected to be in hydraulic continuity with the White Chalk, which is classified as a 
Principal aquifer (defined as providing a high level of water storage).  

3.5 Hydrology 

3.5.1 The nearest surface watercourse is the River Beam, which is located approximately 280m 
southeast of the site at its closest point. The Wantz Stream, which is partially culverted, is 
located approximately 700m west of the site.  

3.5.2 A large pond borders the east of the site. Additionally, Beam Valley Country Park is to the 
south of the site and also contains a large pond, located approximately 150m southwest of 
the site. 

3.5.3 A water-filled depression currently sits in the southeast sector of the site.  
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4. Ground Investigations 
4.1 Introduction  

4.1.1 A number of phases of ground investigation have been undertaken at the study site. The 
locations of the various exploratory holes are indicated on Capita drawing 503 in 
Appendix A and logs are provided in Appendix B.  

4.2 2009 Arcadis Investigation  

4.2.1 An investigation was undertaken by Arcadis across the area of the D44 landfill in 2009. 
This comprised mechanically excavated trial pits as well as boreholes formed by both 
rotary (Commachio) and dynamic percussion drilling. Where applicable the investigation 
records have been used to inform this assessment. 

4.3 2015 Capita Investigation 

4.3.1 An intrusive ground investigation of part of the wider Londoneast site (encompassing land 
to the west of the study site) was undertaken by Capita in July 2015 comprising six cable 
percussion boreholes (BH1 to BH6) and twenty trial pits (TP1 to TP20). Of these, only 
TP14 to TP20 were located within the boundaries of the study site.  

4.4 2017 Capita Investigation 

4.4.1 A further investigation was undertaken by Capita in July 2017 comprising six additional 
cable percussion boreholes (BH101 to BH106, between 10m and 20m deep) and ten trial 
pits (TP101 to TP110). Four concrete cores (CD01 to CD04) were also formed through 
the former concrete tank bases located in the eastern part of the site. The investigation 
focussed on the eastern half of the overall Londoneast site. 

4.5 2018 Capita Investigation 

4.5.1 Two additional cable percussion boreholes (BH201 and BH202) were drilled in December 
2017 and January 2018, each to a depth of 30m, in the location of the two proposed data 
centre buildings. BH201 was specifically targeted at a scour hollow feature, first described 
by the 2009 Arcadis investigation.  
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5. Ground Conditions 
5.1 2006 Arcadis Investigation 

5.1.1 The following summary of conditions encountered during the 2009 D44 landfill 
investigation is provided in the Arcadis report: 

 
�x An overburden layer, comprising hardstanding [removed as part of the 2014/15 

demolitions] over fragments of brick and concrete, was found to overlie the 
�µ�O�D�Q�G�I�L�O�O�H�G�¶���P�D�W�H�U�L�D�O�����7�Ke overburden was typically 0.6 to 0.7m thick but in some 
areas was up to 1.8m in thickness. Locally the overburden was found to be absent 
and the landfilled material was present from ground surface; 

�x The landfilled material comprised a mixture of wastes including glass (shards, 
bottles, and ampoules), ash and clinker, metal, timber, cement-bound asbestos and 
ceramic fragments. The cement-bound asbestos was not found at all locations and 
is thought to be located in discrete areas. Pockets and layers of white chalk-like 
material were also frequently observed, often associated with the glassware; 

�x The thickness of landfilled material was generally in the order of 1.0 to 1.5m and 
was recorded up to a maximum of 2.5m. Its plan area was estimated to be between 
a minimum of 17,800m2 and a maximum of 21,200m2; 

�x The landfilled material contained layers containing percentages of glassware 
between <5% and 80%. 

5.1.2 The natural geology underlying the landfill was typically found to comprise between 1m 
and 3m of River Terrace Deposits, consisting of medium dense or dense sand and gravel. 
Occasional thin horizons of fine grained soil (soft to firm sandy silt and clay) were also 
detected. 

5.1.3 In two areas the River Terrace Deposits were found to be considerably thicker (up to 
15m). This was interpreted to indicate the presence of a pair of deep scour channels 
crossing the site from northeast to southwest. The channels appear to join, forming a 
single approximately 30m wide channel orientated east to west, located immediately south 
of the D44 area. These rare but naturally occurring geological features were usually 
formed by the scouring action of glacial meltwater streams, and comprise deep channels 
that cut into the underlying London Clay. They are filled with very clayey sand derived 
from the overlying River Terrace Deposits lithology. 

5.1.4 The London Clay Formation was generally encountered below the River Terrace 
Deposits, although occasionally the unit was present directly below the Made Ground (i.e. 
where the River Terrace Deposits were absent). The stratum was described as firm to stiff 
brown clay, becoming grey or dark grey with depth. 
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5.2 2015 Capita Investigation 

5.2.1 The following generalised lithological sequence was recorded in TP14 to TP20 during the 
2015 Capita investigation: 

�x 0.2 to 0.3m of crushed concrete 

�x 0.5 to 1.5m of variable but predominantly granular Made Ground. The soil typically 
comprised sandy gravel of brick, concrete, tile, flint and glass fragments. 

�x River Terrace Deposits, which were recorded below the Made Ground in five of the 
seven trial pits. The lithology comprised medium dense clayey sandy flint gravel, 
gravelly sand and sandy silt. Its thickness (where proven) ranged between 0.1 and 
1.2m, although the base was not reached at TP15 where the thickness exceeded 
2.1m. 

�x The London Clay Formation was reached below the River Terrace Deposits, or 
directly below the Made Ground, in all locations other than TP15. The stratum 
comprised firm and stiff orange-brown silty clay. Quick undrained triaxial tests were 
undertaken on 12No undisturbed samples of the London Clay and recorded 
undrained shear stress values of between 56 and 152 kPa, with an average of 102 
kPa. 

5.3 July 2017 Capita Investigation 

5.3.1 The following stratigraphic sequence was encountered during the July 2017 investigation: 

�x A thin layer of topsoil (approx. 100mm) locally, and Made Ground comprising 
crushed concrete, flint and brick fragments, clays and gravels with a thickness 
typically between 0.5 and 2.0m.  

�x Highly variable D44 Landfill deposits including brick, concrete, rubber and glass 
fragments, clay pipe, rebar and metal fragments; significant ash deposits; and 
plastic ducting. These materials were generally present in the centre of the mapped 
D44 area, between 0.7 and 1.7m thick, however the base of the landfill was not 
always proven.  

�x River Terrace Deposits of loose greyish-brown to brown clayey gravelly sand, from 
1m to more than 2m thick at TP102. At TP103, these deposits are over 2m thick, 
firmer and much richer in clay, consistent with the findings of the 2009 Arcadis 
investigation. The River Terrace Deposits were absent in many areas of the site, 
having been excavated and filled in with Made Ground.  

�x The London Clay Formation was reached at a depth of between 1.6m and 3.1m. 
The lithology comprised firm to stiff grey, brown or black-brown mottled silty clay 
many metres thick and its final depth was not reached. Undrained triaxial tests on 9 
undisturbed samples yielded undrained shear stress values of 47 to 146 kPa with an 
average of 88 kPa. 
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5.3.2 Several circular concrete former tank bases were located in the southeast corner of the 
site. Cores were drilled through these bases in order to determine their indicative 
thickness �± core locations are shown on appended drawing 503-P3.  

5.3.3 At cores CD01 and CD02, both located within the circular bases, the concrete was 
recorded to be 1000mm thick. Cores CD03 and CD04 were positioned between the 
circular bases, but also on concrete surfacing, and the concrete was recorded to be 450-
500mm thick. 

5.4 Capita 2018 Investigation 

5.4.1 The following sequence was encountered during the Capita 2018 investigation: 

�x A layer of Made Ground correlating to the D44 deposit, extending up to 3mbgl, 
comprised of clayey sandy gravel with concrete, brick, metal and glass fragments 

�x River Terrace Deposits generally comprised of layers of clayey sand, sandy gravels 
and sandy silty clay bands, extending to 15.1mbgl at BH201, in the location of the 
previously reported scour hollow. These soils were absent from BH202.  

�x The London Clay Formation was encountered at a depth of 15.1mbgl at BH201 and 
at 3mbgl in BH202. This lithology is primarily comprised of firm to stiff greyish brown 
silty clay with occasional layers with sand lenses and shell fragments. Four 
undrained triaxial tests of London Clay samples yielded Cu values of 50 �± 127 kPa 
with an average value of 90kPa 

�x The Woolwich Formation of the Lambeth Group, which was encountered in BH202 
as a grey stiff sandy clay. 

5.4.2 The results of laboratory geotechnical sample testing are provided in Appendix C.  

5.4.3 The following table summarises triaxial test results from the 2017 and 2018 investigations 
within the London Clay: 
 

Location Depth (mbgl) Shear stress 
Cu (kPa) 

BH101 7.5 �± 7.95 66 
BH101 12.0 �± 12.45 132 
BH102 6.5 �± 6.95 80 
BH103 6.5 �± 6.95 63 
BH103 15.5 �± 15.95 86 
BH104 7.5 �± 7.95 78 

BH105 2.5 �± 2.95 41 
BH106 11.5 �± 11.95 72 
BH106 16.0 �± 16.45 103 
BH201 17.5 �± 17.95 127 
BH201 21.5 �± 21.95 58 
BH202 8.5 �± 8.95 71 

BH202 13.0 �± 13.45 104 
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5.5 Obstructions 

5.5.1 A concrete obstruction was encountered in TP14 at 0.2m below the surface during the 
Capita 2015 investigation; the pit was re-excavated (as TP14A) a short distance away.  

5.5.2 During the Capita 2017 investigation, TP108, TP109 and TP110 were all terminated at 
shallow depth due to brick and concrete obstructions.  

5.5.3 During the Capita 2018 investigation. BH201 and BH202 were each relocated 6 times due 
to encountering obstructions that were unable to be penetrated using cable percussion 
drilling techniques.   

5.5.4 On each occasion the borehole was re-positioned approximately 2m from the obstruction, 
which were typically in the top 1 m, although one obstruction was recorded at BH202 at 
3.5mbgl.   

5.5.5 A mechanical excavator was ultimately required to attend the site to form starter pits to a 
depth of about 3m and remove large boulders of cemented brick and/or concrete that 
were present in the upper 1 to 2m. 

5.6 Visual/Olfactory Evidence of Contamination 

5.6.1 Visual and/or olfactory (odour) evidence of possible ground contamination was observed 
in many of the exploratory holes.  

5.6.2 These observations were predominantly within the Made Ground and upper River Terrace 
Deposits, but also occasionally within the London Clay. The following list the pertinent 
observations made during the Capita investigations: 
 

Location Depth (mbgl) Lithology Observations 
TP14A 1.8 �± 2.7 LC Chemical odour 
TP15 0.7 �± 2.6 RTD Chemical odour 
TP18 1.65 �± 2.5 LC Strong chemical odour 

TP19 0.7 �± 1.5 MG Faint chemical odour 
TP20 2.1 �± 2.5 RTD Black staining and strong hydrocarbon odour 
TP104 0.95 �± 2.6 D44 Chemical odour 
TP105 0.85 �± 2.4 D44 Chemical and/or hydrocarbon odour and oily 

sheen 
 

5.7 Groundwater 

5.7.1 Groundwater was observed during trial pit excavation and drilling at the following locations 
and depths: 

Location Depth (mbgl) Lithology Comments 
TP14A 1.8 RTD Slow seepage 
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TP15 2.65 RTD Rapid ingress 

TP17 0.9 RTD Slow seepage 
TP19 1.6 RTD Slow seepage 
TP20 2.5 RTD Slow seepage 
TP101 0.5 MG Rapid ingress 
TP104 0.5 MG Fast seepage 
TP105 0.9 MG Rapid ingress, greenish tinge to 

water, oily sheen on surface 

TP107 1.15 MG Fast seepage 
BH106 0.6 MG Slow seepage 
BH201 4.0 RTD Rising to 3.9mbgl after 20 minutes 
BH201 8.0 RTD Rising to 6.7mbgl after 20 minutes 
BH201 23.0 LC Rising to 21.8mbgl after 20 minutes 
BH202 5.1 LC Rising to 4.7mbgl after 20 minutes 
BH202 26.1 LC Rising to 24.9mbgl after 20 minutes 
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6. Geotechnical Appraisal 
6.1 Proposed Development  

6.1.1 The proposed development comprises two steel frame data centre buildings with ancillary 
plant, offices, gatehouse, electrical sub-stations, fuel storage, car parking, site fencing, 
landscaping and other associated works.  

6.2 Site Preparation and Obstructions  

6.2.1 The majority of the site is surfaced with soil or rubbly ground following demolition of the 
Sanofi facilities and extensive environmental remediation. Buried obstructions were 
encountered a many of the Capita exploratory holes, probably associated with remnant 
foundations, floor slabs or other structural elements of the former Sanofi plant. The 
foundation arrangements of the previous buildings is unknown but is likely to have 
comprised both conventional spread footings (pads or strips) and, for more heavily loaded 
areas, deep piles. Whilst the majority of foundations etc are believed to have been 
removed during site clearance works there is evidence that obstructions remain in some 
locations. These will require removal prior to commencing the new development and in 
this regard it is recommended that the top 2m of ground be over-dug across the plan area 
of the new data centre buildings.  

6.2.2 Subject to crushing and visual screening for obvious contaminative impacts (such as 
strong odours, significant hydrocarbon / oil staining or containing asbestos) the majority of 
obstructions recovered during this process should be suitable for re-use as engineered fill 
if required. 

6.2.3 All holes/voids should be infilled back to formation level in a controlled manner such that 
the areas involved are compatible with the existing surrounding ground. Infilling must use 
clean, �L�Q�H�U�W���J�U�D�Q�X�O�D�U���P�D�W�H�U�L�D�O���D�Q�G���E�H���V�X�L�W�D�E�O�\���µ�H�Q�J�L�Q�H�H�U�H�G�¶���G�X�U�L�Q�J���S�O�D�F�H�P�H�Q�W�� 

6.3 Foundations 

6.3.1 The site is underlain by a variable thickness of Made Ground soils, a significant fraction of 
which are associated with the D44 landfill operated by Sanofi between the 1940s and 
1990s. These soils are an unsuitable bearing medium for the support of the proposed 
structural foundations in their current condition, as they are relatively incompetent and 
heterogeneous in composition.  

6.3.2 The underlying medium dense to dense granular River Terrace Deposits are unlikely to 
support the anticipated loads, especially as the depth to the top of this horizon is variable, 
ranging from less than 1m up to 4.5mbgl. Moreover the River Terrace Deposits lithology is 
locally absent such that in places the Made Ground is directly underlain by the London 
Clay Formation. 

6.3.3 In light of the above, and given the anticipated loading from the supporting columns of the 
proposed structures, it is advised that deep piles extending into the London Clay 
Formation will be required.  
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6.3.4 Piles will need to be designed to resist the applied axial load in a combination of skin 
friction and end bearing resistance. No contribution to the skin friction should be assumed 
within the Made Ground.  

6.3.5 Either conventional bored or Continuous Flight Auger piles (CFA) are considered suitable 
for the London Clay. If conventional bored piles are used, support to the bore within the 
superficial deposits and probably the upper section the London Clay will be required.  

6.3.6 On the basis of the ground investigations, groundwater is assumed to be present within 
the Made Ground and River Terrace Deposits (where present) at between about 1m and 
4m below current ground level.  

6.3.7 Particular care should be paid in the area of the scour hollow located around BH201 in the 
centre of the site, where a greatly increased thickness of River Terrace Deposits, and 
hence increased depth to the top of the London Clay, was identified. 

6.3.8 As noted above, the likely presence of buried obstructions will need to be taken into 
account and allowance for their removal incorporated into the development programme.  

6.3.9 It is further noted that due to anticipated residual ground contamination, piles should not 
extend to within 5m of the base of the London Clay Formation. This is to prevent creation 
of a possible vertical contaminant migration pathway from the near-surface deposits down 
to the deeper sensitive aquifers, notably the Chalk.  

6.3.10 It is recommended that the advice of a specialist piling contractor, ideally with local 
knowledge and experience, is sought to confirm the pile lengths, diameters and 
capacities. 

6.4 Floor Slabs  

6.4.1 In the context of the soil conditions described, it is proposed that ground improvement be 
utilised to allow the use of ground bearing floor slabs for the new commercial buildings. 
The installation of vibro stone columns on a suitably designed grid would likely be 
suitable. This should be designed based on a presumed bearing pressure of up to 
50kN/m2 and will be subject to specialist consultation.  

6.5 Pavements  

6.5.1 It is anticipated that Made Ground soils will form the majority of formations in external 
paved areas, although locally where the Made Ground is thin the River Terrace Deposits 
may be present at formation level. These formations should be protected from the adverse 
effects of inclement weather and inspected and proof-rolled prior to commencement of the 
construction layers. All loose or otherwise deleterious material must be removed. Each 
formation must exhibit a consistent CBR value in excess of 3%; material which fails to do 
so should be removed and replaced with other, more suitable compacted fill material.  

6.5.2 In situ testing of the sub-grade formation should be undertaken prior to construction to 
confirm the design CBR value. 
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6.6 Concrete Classification  

6.6.1 The design/mix of buried concrete should be undertaken in accordance with the 
�³�$�J�J�U�H�V�V�L�Y�H���&�K�H�P�L�F�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W���I�R�U���&�R�Q�F�U�H�W�H�´�����$�&�(�&�����F�O�D�V�V�L�I�L�F�D�W�L�R�Q���R�I���%�5�(���6�S�H�F�L�D�O��
Digest 1: 2005 (Concrete in Aggressive Ground). With reference to the site history, it is 
appropriate to classify the site as brownfield in accordance with the BRE guidance.  

6.6.2 It is considered at this stage that a design sulphate (DS) class of DS2 �D�Q�G���D�Q���³�$�J�J�U�H�V�V�L�Y�H��
�&�K�H�P�L�F�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W���I�R�U���&�R�Q�F�U�H�W�H�´�����$�&�(�&�����F�O�D�V�V�L�I�L�F�D�W�L�R�Q���R�I���$�&-2 would be appropriate 
for buried concrete at the site. 

6.7 Excavations and Groundwater. 

6.7.1 Excavations at the site should be feasible using an appropriate scale of hydraulic plant. 
Collapse of side walls may occur (particularly where groundwater is present) and 
excavations will therefore require adequate lateral support, or battering back to a safe 
angle, to ensure their stability. 

6.7.2 It is noted that groundwater seepages were encountered in some of the trial pits during 
the Capita investigations, at depths ranging between about 1m and 2.5 mbgl. Appropriate 
arrangements for de-watering of shallow excavations may therefore need to be made. 
Additionally, pockets of groundwater were encountered at various depths within the 
London Clay during the drilling of the two recent boreholes, although these are not likely 
to pose any serious construction risk. Disposal of groundwater requires careful 
management and due consideration of appropriate legislation, guidance and Duty of Care 
responsibilities. 
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Appendix A �± Drawings  
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