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Executive Summary

Site 
The site is located at 40-68 Silver Street, Reading, Berkshire, RG1 2SU near National 
Grid ref 471896, 172730.  The site is circa 0.13 ha in area and currently comprises two
disused commercial buildings with surrounding hardstanding/vegetation.  

Development Use It is understood that the site would be developed for residential use.  New buildings
may be up to 4 storeys in height plus a single level basement.  

History

Historically the site has been used for residential houses with gardens (in the east), and 
as parkland (in the west).  62-68 Silver Street was subsequently used as commercial 
premises s whilst 40 Silver Street was used for commercial purposes 

Historical land uses identified within the surrounding area include a garage opposite 
the site across Silver Street, nearby engineering works to the west and an unspecified 
works adjacent to the northeast of the site.  

There are no landfill sites within at least 730m of the site.  

Ground 
Investigation

Ground investigation (GI) was undertaken at 40 Silver Street by Westlakes between 
29th and 30th of January 2018 and comprised drilling 2 cable percussive boreholes (BH1 
and BH2) to 13m below ground level (bgl) and 5 window sampling boreholes (WS1 to
WS5) to between 3m and 5m bgl.  GI was undertaken both inside and around the 
building at 40 Silver Street. An additional programme of GI was undertaken across the 
site in August 2019, following demolition of previous structures and site clearance.  

To assist with quantifying geotechnical ground properties in-situ standard penetration 
tests (SPTs) were undertaken in all boreholes and subsequent geotechnical laboratory 
tests were also scheduled.  To quantify potential contamination risks, samples were 
sent for a range of chemical analysis and ground gas monitoring has been undertaken.

Ground
Conditions

The site is underlain by Made Ground to depths of between 1.5m and 2.5m bgl.  
Beneath the Made Ground, superficial clay/sand/gravel of the Taplow Gravel Member
and Lambeth Group clay overlie weathered chalk bedrock. The chalk was encountered 
at depths of 6.2m to 7.0m bgl. Groundwater monitoring recorded groundwater between 
11.2m to 11.6m bgl, but deposits were noted to be wet from 2.5m in WS5.

Geotechnical 

Foundations should be taken through any made, soft or loose ground.  If potential 
differential settlements can be tolerated, then strip and pad footings may be utilised on 
the natural Taplow Gravels alternatively piled foundations will be required.  Pile design 
should be undertaken by a specialist piling contractor.  

Assuming foundations would be below basement level it is noted that at 3.75m bgl the
Taplow Gravel and Lambeth Group are expected to provide an allowable bearing 
capacity around 100kN/m2. A ground bearing floor slab is expected to be acceptable 
on the Taplow Gravel.  

A retaining structure will be required, to safely construct the basement, for which sheet 
or contiguous piles could be considered.  
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A CBR value of 2% is assumed for roadway design on any Made Ground and cohesive 
strata.  The natural granular Taplow Gravel is expected to have a CBR of at least 5%.  
Any soft spots should also be removed and replaced with suitably compacted granular 
fill and the ground at formation level suitably proof rolled.  

To assist more economic roadworks and piling mat design; it is recommended that plate 
bearing tests are undertaken prior to construction to determine CBR values and to 
inform bearing capacity.  

Soakaways may be feasible within the granular Taplow Gravel deposits.

Contamination

A programme of ground gas monitoring, comprising 6 monitoring visits, classifies the 
site as Characteristic Situation 1 where gas protective measures are not required.  

Nine potential pollution linkages have been identified within the GI Conceptual Site 
Model.  The majority of the potential risks will be mitigated by removal of Made Ground
for construction of the basement.  

Residual risks are thought to be very low providing the remedial measures suggested 
within Section 11 are followed during construction.  Safe and appropriate working 
practices should be followed during construction.  

Below ground concrete should be designed to DS-3 and ACEC AC-3 for concrete in 
contact with Made Ground.  DS-1:AC-1 applies to the natural ground.  

Radon protective measures are not required.  

The conclusions and recommendations made within this report should be agreed by the approving bodies, 
such as the Local Authority and Environment Agency, prior to commencing construction.  
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1 Introduction
Westlakes Environmental, as a division of Westlakes Engineering Limited, has been commissioned by Silver 
Street Developments Ltd. to produce a Combined Phase 1 Geo-environmental Desk Study and Phase 2 
Ground Investigation (GI) Report for a 0.13 hectare (ha) site located at 40 - 68 Silver Street in Reading.

This report develops a geotechnical and geo-environmental understanding of the site, including a review of 
historical land use and the sites relationship with the surrounding land.  A preliminary conceptual site model
(CSM), identifying possible pollutant linkages (contaminant-pathway-receptor) is presented as part of the Desk 
Study.  The CSM is updated following GI as site specific quantified information becomes available.  The 
findings of the GI at 40 - 68 Silver Street are discussed, including contamination testing, with the aim of 
establishing on-site ground conditions, contamination risks and to provide foundation recommendations.  

The report is based on the following data sources:

Historical Ordnance Survey maps 

Groundsure Enviro Insight Report

Groundsure Geo Insight Report

Published British Geological Survey (BGS) geology maps

A site walkover survey and the ground conditions encountered during the GI

The results of laboratory contamination testing

Various technical and best practice documents (see Bibliography, Section 7)

A Preliminary Risk Assessment (PRA) Report, reference LW26135/ds, was produced for 40 Silver Street by 
Ashdown Site Investigation Limited in May 2015. That report is included as Appendix 7 for reference purposes.  

The GI report is based on the conditions encountered during the fieldwork in January 2018 at 40 Silver Street,
and in August 2019 at 40 to 68 Silver Street, along with the results of on-site and laboratory testing.  Conditions 
between, beyond or below excavation and sampling points may vary from those stated due to the unpredictable 
nature of ground and groundwater conditions.  All distances, measurements and locations given are 
approximate.  

The information has been assessed in the context of our understanding of the proposed development.  If the
end use changes, or if there have been significant changes to the site or best practice guidance, then the 
conclusions and recommendations of this report will need to be reassessed to check they are still valid.  

1.1 Objectives

Produce a clear and concise combined Phase 1 Geo-environmental Desk Study and Phase 2 GI Report,
in accordance with CLR 11 guidance.

Conduct a site walkover survey of the site and GI to BS5930: Code of Practice for GI.

Critically review the available information.

Provide preliminary geotechnical assessment of the site to assist the design development.

Develop and update a conceptual site model, identifying pollution linkages relevant to the site.

Provide clear justification for conclusions and recommendations reached.

Provide recommendations for further works (if required).
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2 Site Description and History
2.1 Site Description

The site address is 40 - 68 Silver Street in Reading, Berkshire, RG1 2SU.  The site forms a roughly L-shaped 
parcel of land with an area of approximately 0.13 ha (1,300m2) and is located near National Grid reference
471896, 172730. A site location plan is included in the drawings section of this report.  

An initial site walkover was undertaken in January 2018, and subsequently in August 2019.  The site has 
recently been cleared of all former buildings and is currently (August 2019) used as a site compound and
storage area for a nearby construction site.  The site was previously used in association with two commercial 
premises:  

40 Silver Street.  A single storey disused warehouse occupied most of the site with surrounding 
hardstanding. Some vegetation, including trees, remains in August 2019 around the site perimeter.

62 to 68 Silver Street.  An L - shaped commercial building and associated hardstanding occupied the 
site.  There was no access available to the inside of 62 to 68 Silver Street prior to demolition.  Concrete 
foundations were still present in the south-eastern corner of the site in August 2019.

Photographs of the site prior to demolition are included as part of Appendix 7.  The site appearance post-
demolition, in August 2019, is shown on the front cover of this report.

Overall the site is relatively flat and lies at approximately 49.5m Above Ordnance Datum (AOD).  

The site is located in a generally residential area and is surrounded by residential gardens and buildings to the 
north, west and south.  To the immediate east of the site is the pavement and then carriageway of Silver Street, 
which is a one-way street.  A small business complex, known as Windsor Square, is located opposite the site.  

2.2 Intended Future Use

It is proposed that the site will be redeveloped for residential use.  The development plans are yet to be 
finalised, but it is understood that the new buildings will be up to 4 storeys in height, and will include a single 
level basement.  A proposed future site layout is shown in the Drawings Section; however, this will be subject 
to obtaining planning permission, and may therefore be slightly modified.  

It is assumed that if the new buildings are of masonry construction, then net line loads may be 250kN/m.

The basement level is assumed to have a height of circa 3m, thereby requiring an excavation at least 3m deep 
to construct the basement.  

Parking spaces are assumed to be minimal, and the development may include some landscaped areas.  

2.3 Historical Mapping

Historical maps are included in Appendix 8.  The maps have been reviewed to identify previous uses of the 
site and the surrounding area, particularly in terms of identification of potential sources of contamination.  

2.3.1 On Site

Following review of the available historical maps, the following site features have been noted: 

The earliest map from 1879 shows the site has a split use: as residential houses with gardens (in the 
east), and as parkland (in the west). 

-86 Silver Street has been constructed and previous 
residential style buildings have been removed.  The previous use of the existing building is unknown 
although its layout and appearance

-site building at 40 Silver Street was constructed and the previous residential 
buildings are removed.  The general site layout of this part of the site has not been altered up to the 
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present day, except for a couple of smaller building over the south of the site which are no longer 
present.  40 Silver Street has been used for commercial purposes including as an unspecified works, 
engineering works and more recently as a tool hire business.  

From what is known of the site from its historical uses, it is considered unlikely that significant contamination 
would be present.  Nonetheless, potential on-site sources of contamination may include:

Made Ground associated with previous development of the site.  Made Ground may contain 
anthropogenic materials including asbestos containing materials (ACM) and, depending on its 
composition, biodegradable materials that could generate landfill gases.  

Contaminants associated with previous site uses as an engineering works (40 Silver Street).  

Contaminants associated with previous unspecified commercial use (62-68 Silver Street).  

Historic fuel spillage/leaks associated with vehicles using the site or alternatively heating systems, such 
as the possible boiler room to the rear of 62-68 Silver Street, and associated fuel storage may have 
resulted in localised hydrocarbon contamination of the ground at the site.  

These potential sources of contamination are considered further within this report.  

2.3.2 Surrounding Area

The following is noted from the historical maps of the surrounding area: 

The surrounding area appears mainly residential on the earliest map from 1879.  The layout of the 
surrounding area is well established as part of Reading. Silver Street is next to the east of the site.

A smithy is denoted circa 15m to 25m south of the site (1910, 1911-1912).  

By the 1930s commercial premises have been introduced into the area including an engineering works 
located to the west, although the engineering works building is circa 50m to the west of the site.

A large commercial building is shown adjacent to the northeast of the site at 36 Silver Street (1957), 
later shown as an unspecified works (1981).  No longer present by 2010.  

Another engineering works is present 50m southwest of the site (1968), although is removed by 2002.

A garage is shown across Silver Street to the east (1957), later shown simply as depot (early 1980s) 
and later in the 1980s is redeveloped as its current business park use as Windsor Square.

Another garage is shown 100m north-west of the site (1957), later becoming a furniture factory (1968) 
and then a warehouse (1970s).

A factory is located circa 190m northwest of the site (1957); becoming government offices (1980s).  

Historically, the surrounding area has been used for residential and commercial purposes.  Many of the 
surrounding land uses identified above are considered unlikely to have the potential to influence the 
contamination status of the development site itself as they involved activities that are unlikely to have resulted 
in lateral transfer of contaminants off-site over the distances present between the source and the site.  

However, surrounding area uses that are considered further are identified as:

The former garage located to the east on the opposite side of Silver Street (1957 to 1980s).

Engineering works in the surrounding area including close to the west of the site (1957 to circa 2002).  

An unspecified works adjacent to the northeast of the site (1957-2010).  

These surrounding area uses are discussed further within the contamination risk assessment of this report.  
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3 Environmental Setting
This section has been compiled from information provided within the Groundsure reports and analysis of 
historical maps (Appendix 8), the BGS website and geological maps, anecdotal information and observations 
from the walkover survey and intrusive GI.  

3.1 Made Ground

Made Ground is present beneath previously developed areas of the site.  The 1:10,000 Artificial Ground Map 
within the Groundsure report shows there are no records of worked or infilled ground within at least 250m of 
the site.  

3.2 Geology

The site is underlain by the Taplow Gravel Member (sand and gravel) superficial deposits over bedrock of the 
Lambeth Group (clay, silt and sand).  There are also bedrock outcrops of the London Clay Formation and the 
Seaford/Newhaven Chalk Formation within the surrounding area, which depending on the local geology may 
also underlie the site at depth.  There are no known records of faults within at least 500m of the site.  

3.3 Hydrogeology

The EA designates aquifer types based on geological mapping provided by the BGS.  The EA defines an 
-bearing rock or drift deposits from which groundwater can be 

ex

The superficial (Taplow Gravel Member) and bedrock (Lambeth Group) aquifers are classified as Secondary 
(A) aquifers (aquifers formerly classified as minor aquifers).  These are permeable layers capable of supporting 
water supplies at a local rather than strategic level, and in some cases form an important source of base flow 
to rivers.  London Clay is classed as unproductive strata and Chalk as a Principal aquifer.  

Soil leaching potential is rated high as the site is in an urban area where a worst-case scenario is assumed 
until proven otherwise.  

There are no Source Protection Zones identified within at least 500m of the site.  

The nearest groundwater / potable water abstraction licence is circa 485m east of the site.  

The nearest surface water abstraction licence is circa 500m northwest of the site.  

3.4 Hydrology 

There are no known watercourses near to the site.  The nearest main river is the River Kennet located circa 
450m to the west of the site.  

3.5 Flooding

The site is in an EA Flood Zone 1 and therefore has a low probability of flooding from rivers and the sea.  Areas 
susceptible to Groundwater flooding are identified by Groundsure within circa 50m of the site.  

3.6 Mining

The site is in not in an area affected by coal mining or brine abstraction.  

The Mining, Extraction and Na -
-scale mining of chalk.  There

is a non-coal mining activity noted very close to the south of the site (potentially located at 62-68 Silver Street,
although the scale of the map makes it difficult to be sure).  This relates to an entry of

therefore considered possible that localised mining of chalk may 
have occurred historically in the area, including potentially on the site itself.  It is however also noted that this 
entry is located close to an area denoted as a smithy on the historical maps (1910-1912) and the kiln may 
therefore relate to blacksmith activities, rather than mining.  
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3.7 Ground Stability Hazards

Groundsure data rates the following ground stability hazards:

Shrink-swell potential of clay Moderate

Landslide potential Very Low

Dissolution risk Negligible

Compressible ground Negligible

Potential for collapsible ground Very Low

Running sand potential Very Low

3.8 Landfill and Waste Sites

There are no landfill or other waste sites within at least 730m of the site.  

3.9 Radon

The site is not located in a radon protection area; therefore, no radon protective measures are required.  
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4 Preliminary Contamination Risk Assessment
This section comprises a preliminary risk assessment for the site, the aim of which is to establish whether there 
are potentially unacceptable contamination risks.  An initial conceptual site model (CSM) has been developed, 
which identifies source-pathway-
unacceptable risks are identified, then it is suggested what further action may be appropriate.  This assessment 
is based on the information contained within this report.  

Historically the site has been occupied by residential houses with gardens (in the east), and used as parkland 
(in the west). Subsequent commercial use has occurred at 62-

Made Ground is likely to be present below previously developed areas, although the depth of such Made 
Ground is expected to vary.  Vehicles have also had access to parts of the site and former heating systems 
and associated storage could have leaked small quantities of oil/fuel onto the ground at the site.  

Historical land uses identified within the surrounding area include a garage opposite the site across Silver 
Street, nearby engineering works to the west and an unspecified works adjacent to the northeast of the site.

There are no landfill sites within at least 730m of the site.  

The site is expected to be underlain by superficial sand/gravel over clays and possible chalk bedrock.  The 
superficial and bedrock aquifers are Secondary (A) Aquifers (formerly minor aquifers).  The nearest river is 
circa 450m west of the site.  

4.1 Potential Contaminative Land Uses In and Around the Site

From the available information, the following potential sources of contamination have been identified:

On-Site Sources

Made Ground associated with previous development of the site.  Made Ground may contain 
anthropogenic materials including asbestos containing materials (ACM) and depending on its 
composition it may also contain biodegradable materials that could generate landfill gases.  

Contaminants associated with previous engineering works use (40 Silver Street).  

Contaminants associated with unspecified commercial use (62-68 Silver Street).  

Contaminants associated with an old kiln chalk, possibly formerly present at 62-68 Silver Street.  

Historic fuel spillage/leaks associated with vehicles using the site or alternatively heating systems, 
such as the possible boiler room to the rear of 62-68 Silver Street, and associated fuel storage may 
have resulted in localised hydrocarbon contamination of the ground at the site.  

Off-Site Sources

A former garage located to the east on the opposite side of Silver Street (1957 to 1980s), which 
may have resulted in hydrocarbon contamination of the nearby ground, which (if present) could 
migrate and influence at the site.  

Engineering works in the surrounding area including close to the west of the site (1957 to circa 
2002).  The nature of the engineering businesses is unknown however it is possible that previous 
activity may have resulted in later migration of contaminants off site.  

An unspecified works adjacent to the northeast of the site (1957 - 2010).  The nature of these works 
is unknown however as a commercial enterprise it is possible that previous activity may have 
resulted in later migration of contaminants off site.  
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4.2 Preliminary Conceptual Site Model 

An initial conceptual site model (CSM) has been developed, which identifies source-pathway-receptor, 

Preliminary Conceptual Site Model (CSM)

Source (including potential 
contaminants)

Pathway Receptor

On-site Made Ground (heavy 
metals, phenol, speciated 
Polycyclic Aromatic 
Hydrocarbons (PAH))

Ingestion, inhalation, dermal 
contact

Humans: future site users, 
visitors and construction 
workers

Migration through the ground Underlying Aquifers and 
groundwater

Direct uptake from soil Vegetation

On-site Made Ground
(sulphates, pH)

Direct contact Below ground concrete

On-site Made Ground (landfill 
gases such as methane and 
carbon dioxide)

Migration through the ground 
and inhalation

Humans: future site users, 
visitors, neighbours and 
construction workers

On-site Made Ground (ACM 
and asbestos fibres)

Inhalation Humans: future site users, 
visitors, neighbours and 
construction workers

On-site hydrocarbon impacted 
ground (speciated Total 
Petroleum Hydrocarbons (TPH), 
Benzene Toluene Ethylene 
Xylene (BTEX), PAH)

Ingestion, inhalation, dermal 
contact

Humans: future site users, 
visitors and construction 
workers

Migration through the ground Underlying Aquifers and 
groundwater

Direct uptake from soil Vegetation

On-site engineering works 

(40 Silver Street) (heavy metals, 
phenol, speciated PAH, acids, 
alkalis, solvents, fuels and oils 
inc speciated TPH, VOCs and 
SVOCs)

Ingestion, inhalation, dermal 
contact

Humans: future site users, 
visitors and construction 
workers

Migration through the ground Underlying Aquifers and 
groundwater

Direct uptake from soil Vegetation

On-site unknown commercial 
use (62-68 Silver Street) (heavy 
metals, phenol, speciated PAH, 
acids, alkalis, solvents, fuels 
and oils inc speciated TPH, 
VOCs and SVOCs)

Ingestion, inhalation, dermal 
contact

Humans: future site users, 
visitors and construction 
workers

Migration through the ground Underlying Aquifers and 
groundwater

Direct uptake from soil Vegetation
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Source (including potential 
contaminants)

Pathway Receptor

An old kiln chalk, possibly 
formerly at 62-68 Silver Street.  
(heavy metals, ash, speciated 
PAH, possible infilled ground)

Ingestion, inhalation, dermal 
contact

Humans: future site users, 
visitors and construction 
workers

Migration through the ground Underlying Aquifers and 
groundwater

Direct uptake from soil Vegetation

Off-site former garage on the 
opposite side of Silver Street 
(heavy metals, phenol, 
speciated PAH, speciated TPH, 
BTEX, semi-volatile organic 
compounds (SVOCs), volatile 
organic compounds (VOCs).  

Ingestion, inhalation, dermal 
contact

Humans: future site users, 
visitors and construction 
workers

Migration through the ground Underlying Aquifers and 
groundwater

Direct uptake from soil Vegetation

Off-site former engineering 
works near to the west of the 
site (heavy metals, phenol, 
speciated PAH, speciated TPH, 
BTEX, SVOCs, VOCs)

Ingestion, inhalation, dermal 
contact

Humans: future site users, 
visitors and construction 
workers

Migration through the ground Underlying Aquifers and 
groundwater

Direct uptake from soil Vegetation

Off-site former unspecified 
works adjacent to the northeast 
of the site (heavy metals, 
phenol, speciated PAH, acids, 
alkalis, solvents, fuels and oils 
inc speciated TPH, VOCs and 
SVOCs)

Ingestion, inhalation, dermal 
contact

Humans: future site users, 
visitors and construction 
workers

Migration through the ground Underlying Aquifers and 
groundwater

Direct uptake from soil Vegetation

4.3 Preliminary Risk Assessment

Following on from the identification of potential pollutant linkages at this site, and compilation of an initial CSM, 
overall contamination risks are considered to be very low to moderate with the main risks being to human 
health of construction workers, future site users and visitors.  After completion of the Desk Study, it is 
recommended that the potential pollutant linkages identified within the preliminary CSM are quantified by 
undertaking intrusive site investigations, and this is considered within the following GI sections of this report.  



14

40 - 68 Silver Street, Reading
Phase 1 & 2 Ground Investigation Report 1227-003-002

5 Ground Investigation Works
5.1 Rationale

Following completion of the Phase 1 Desk Study, Ground Investigation (GI) was undertaken at 40 Silver Street 
in January 2018, and at 40 to 68 Silver Street post-demolition in August 2019, to assist with the following:

Contamination Risk Assessment: To facilitate update of the preliminary CSM.  Chemical testing of soil 
samples including Made Ground for potential contaminants.  The specific analytical suite was chosen to 
take into account on-site conditions and the recommendations of the CSM.  

Geotechnical Appraisal: confirmation of the depth of on-site Made Ground, and the strength and nature 
of the underlying natural ground, to aid foundation, ground bearing slab and drainage design.

Exploratory locations were targeted to enable geotechnical and geo-environmental assessment of the site and 
were also dictated by the need to avoid damage to underground services, existing buildings and obstructions 
within the ground.  

5.2 Ground Investigation

The GI at 40 Silver Street was undertaken between 29th and 30th January 2018 and comprised drilling two
cable percussive boreholes (BH1 and BH2) and five window sampling boreholes (WS1 to WS5) across the 
site.  Weather conditions were dry during the GI.  

Both cable percussive boreholes were drilled to 13m below ground level (bgl) and WS1 to WS4 were drilled to 
3m bgl and WS5 was taken to 5m bgl.

The GI at 62 to 68 Silver Street was undertaken on 19th and 20th January 2018, and comprised drilling two 
cable percussive boreholes (BH3 and BH4), and the excavation of three hand-dug pits (HDP1 to HDP3) across 
both sites to allow shallow soil sampling for supplementary contamination testing.  Weather conditions were 
warm and dry during the GI.  

BH3 was drilled to 15m below ground level (bgl), and BH4 drilled to 5m bgl with falling head permeability testing 
undertaken at two different levels.

The GI positions are shown in the drawings section.  Exploratory logs are included within Appendix 1.

All exploratory locations were scanned with a cable avoidance tool (CAT) prior to excavation.  

5.3 On-site Testing

To assist with quantifying geotechnical ground properties, in-situ Standard Penetration Tests (SPTs) were 
undertaken during the GI in all boreholes except BH4; the results are shown on the logs within Appendix 1.

5.4 Laboratory Testing

5.4.1 Geotechnical

The following geotechnical laboratory tests were scheduled:

5 samples of natural clay for Atterberg Limits testing to ascertain plasticity and shrinkage potential.  

1 sample of natural clay for quick undrained triaxial testing. A second sample of clay was also scheduled 
for this testing although there was insufficient intact sample to enable testing.  

2 samples of natural granular sandy gravel for Particle Size Distribution (PSD) analysis.

5 samples of chalk for intact dry density and saturated moisture content testing.

The samples were sent to the UKAS accredited geotechnical testing laboratories, Professional Soils Ltd (PSL),  
based in Doncaster, and i2 Analytical, based in Watford.  The test results are included in Appendix 3 and are 
discussed within Section 6.  
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5.4.2 Geo-environmental

As identified in the Desk Study, a quantitative programme of contamination testing was scheduled in 
accordance with the preliminary CSM and adjusted to take into account the encountered ground conditions.  
Representative (not composite) samples were collected during the January 2018 site works for subsequent 
laboratory testing.  In total 13 soil samples were scheduled for analysis. Samples were sent to the UKAS 
accredited Derwentside Environmental Testing Services Ltd (DETS) laboratories in Northumberland for 
accredited MCERTS testing.  

Representative (not composite) samples were also collected during the August 2019 site works for subsequent 
laboratory testing.  In total 6 soil samples were scheduled for analysis.  Samples were sent to the UKAS 
accredited i2 Analytical laboratories in Watford for accredited MCERTS testing.

The chemical testing results are included in Appendix 4 and are discussed in Section 8.
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6 Ground Conditions
Ground condition assessments are based on site observations made during the GI and the results of on-site 
and laboratory testing. The GI relates to 40 to 68 Silver Street.  

Soils and rocks were logged in accordance with BS5930 and CIRIA 574 (Engineering in Chalk).  The 
exploratory logs are presented in Appendix 1.  

The former surface layer of concrete and other areas of hardstanding are now removed. The site is underlain 
by Made Ground, which extended to between 1.5m and 2.5m bgl on 40 Silver Street, and to depths of 0.7m to 
0.9m bgl on 62 to 68 Silver Street.  The Made Ground is underlain by natural superficial clay/sand/gravel of 
the Taplow Gravel Member over Lambeth Group clay over weathered chalk bedrock.  

Groundwater was encountered during drilling at approximately 12m bgl in BH1, at approximately 13.2m in 
BH3, and deposits were noted to be wet from 2.5m in WS5.  Groundwater monitoring has detected 
groundwater between 11.23m and 11.60m bgl in BH1.

Ground conditions are discussed in greater detail in the following sub-sections.

6.1 Topsoil

Topsoil was not encountered during the GI.  

6.2 Hardstanding

The former building at 40 Silver Street, had a concrete floor circa 0.1m - 0.2m in thickness.  A thin layer (0.05m-
0.1m in thickness) of aggregate including flint was encountered directly beneath the concrete in some 
locations.

Concrete was also encountered within the external areas at 40 Silver Street.  In BH2, outside the front (east) 
of the building, this comprised a thin layer of asphalt overlying a thin concrete layer 0.1m thick.  In the rear 
yard area to the south of the main building, concrete was also found to be 0.1m thick (WS5).  

At the time of the GI at 62 to 68 Silver Street, all hardstanding had been removed, although some concrete 
foundations were still present in the south-eastern corner of the site.

6.3 Made Ground

Made Ground was encountered across 40 Silver Street to depths between 1.5m and 2.5m bgl, however in the 
south of the site (in BH1) Made Ground was only encountered to a depth of 0.4m bgl.  

Made Ground generally comprised granular sand including gravel of red brick and concrete with rarer amounts 
of pottery, glass and flint.

The Made Ground was found to be very loose to medium dense with SPT N values ranging from 2 to 18
measured at depths between 1.2m and 2m bgl. SPT values are collated in Section 6.7.

At 62 to 68 Silver Street, Made Ground was encountered from ground level to depths of 0.7m to 0.9m bgl. The 
Made Ground was found to comprise a compact red-brown sandy fine to coarse angular gravel of brick and 
concrete with a high content of whole and part bricks and cobble-sized fragments of concrete and a low content 
of metal and ceramic pipe fragments

6.4 Superficial Deposits Taplow Gravel

Beneath the Made Ground, natural superficial deposits were encountered.  These comprised a mix of sand, 
sand/gravel and gravel along with cohesive clay deposits.  The Taplow Gravels at this site appear to be 
intermixed cohesive and granular deposits, with no consistent pattern encountered.  
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6.4.1 Cohesive

Atterberg limit testing on three samples of cohesive Taplow Gravel deposits gave the following results:

Location Sample 
Depth (m bgl)

Moisture 
Content (%)

Plastic 
Limit (%)

Plasticity 
Index (%)

% passing the 
450μm sieve

Volume Change 
Potential

BH1 1.2 - 1.7 19 16 17 94 Low

BH2 1.2 - 1.7 21 17 18 93 Low

BH2 2.0 - 2.45 16 23 26 91 Medium

A U100 sample (BH2 at 2.0-2.45m) of the Taplow Gravel clay was scheduled for triaxial undrained shear 
strength testing, however there was insufficient intact cohesive material to enable the testing to proceed.

SPT results are plotted in Section 6.7. Nine SPT results were taken in these cohesive deposits and recorded 
N values between 7 and 27, with an average value of 14.  The average SPT N value correlates to an undrained 
shear strength of circa 75kN/m2 (based on the relationship established by Stroud), although the lowest and 
highest results respectively give varying undrained shear strengths of circa 35kN/m2 and 135kN/m2.  The
results therefore correspond to Low to High Strength clays in accordance with BS5930.

6.4.2 Granular

PSD analysis on two bulk samples of granular Taplow deposits showed a very sandy gravel with a silt/clay 
content which breaks down as:

Sample

Fraction%

Cobbles Gravel Sand Silt/Clay

BH2 at 4 - 5m 0 53 36 11

BH3 at 4 4.5m 0 64.5 24.8 10.7

Eleven SPT were undertaken in these granular deposits and results varied from 2 to 50 with the average 
value of 19.  The highest result may have been influenced by the presence of coarse gravels and should 
therefore be interpreted with caution.  The deposits were found to be range from very loose to medium dense 
through to dense. The results are plotted in Section 6.7.

It is noted that granular Taplow Gravels were encountered in WS5 and that in this location the strata recorded 
very low SPT N values, compared to the other areas of the site.  SPT N values at 2m, 3m, 4m and 5m were 
respectively: 2, 4, 4 and 13.  The results indicate very loose /loose materials until circa 5m where the strata 
fall into the lower end of medium dense.  Strata within this borehole were noted to be wet and the drilling 
induced groundwater flow may have affected the SPT results obtained however there may also be a localised
reduction in density in this area of the site.  The Taplow Gravels are also deep here, similar in depth to BH2.

6.5 The Lambeth Group

The Lambeth Group was interpreted to have been encountered in the locations noted in the table overleaf:
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Location Depth Encountered At (m bgl) Depth Extended To (m bgl) Thickness (m)

BH1 5.8 7.0 1.2

BH2 5.8 6.2 0.4

BH3 5.2 6.3 1.1

BH4 4.1 5.0 (end of BH) At least 0.9

WS3 2.0 3.0 (end of BH) At least 1.0

WS4 2.2 3.0 (end of BH) At least 0.8

The strata were encountered directly beneath the Made Ground in WS3 and in BH1 to BH4 and WS4 directly 
below the Taplow Gravel deposits.  Where encountered the Lambeth Group directly overlies Chalk.  

The clay was firm to very stiff, sandy and slightly gravelly, exhibiting a variety of colours including grey brown
with mottled red patches and a slight green tint (this colouring being typical of the Lambeth Group), and also 
a slight orange/brown colour in WS3 and WS4.

Two samples of this clay underwent Atterberg limit testing and gave the following results:

Location Sample 
Depth (m bgl)

Moisture 
Content (%)

Plastic 
Limit (%)

Plasticity 
Index (%)

% passing the 
450μm sieve

Volume Change 
Potential

BH1 6.5 - 6.95 22 23 25 96 Medium

BH4 4.5 18 NP NP 98 Very low

NP non-plastic

A U100 sample (BH1 at 6.5-6.95m) of the Lambeth Group clay underwent triaxial undrained shear strength 
testing, recording an undrained shear strength of 104kPa.  The result falls into the High Strength classification 
in accordance with BS5930, however there is only one result and it should therefore be interpreted with caution.  

6.6 Chalk Bedrock

Structureless weathered chalk bedrock (Grade Dm) was found beneath the entire site, underlying the Taplow 
Gravels and Lambeth Group clays.

The upper surface of the chalk was encountered at depths of 6.2m bgl (BH2) in the east of the site and at 7m 
bgl (BH1) in the south of the site, and extended to the maximum drilled depth of 15m bgl.

The chalk was recovered as a soft to firm white to cream slightly clayey slightly gravelly to gravelly silt.  

Five chalk samples were analysed for intact dry density and saturated moisture content and the results, with 
increasing depth, are shown below:

Location Depth Moisture Content Saturated MC Dry Density

BH2 6.5 - 6.95m 20% 19% 1.77 Mg/m3

BH1 7.5 - 8.0m 28% 29% 1.50 Mg/m3
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Location Depth Moisture Content Saturated MC Dry Density

BH3 7.5 - 8.0m 30% 31% 1.47 Mg/m3

BH1 8.0 - 8.45m 28% 28% 1.55 Mg/m3

BH2 12.0 - 13.0m 29% 30% 1.49 Mg/m3

The above results place the chalk into CIRIA C574 low density to high density classifications indicating 
approximate unconfined compressive strength (UCS) values would vary from <3MN/m2 up to around 5MN/m2.

Fourteen SPT results were obtained within the chalk, and N values ranged from 11 to 23, with an average of 
17. Results are plotted in Section 6.7.

6.7 In-Situ Testing

SPTs were undertaken in all the boreholes except BH4, and the N value results are plotted against depth.  The 
SPT results are distinguished based on ground type, and there is no clear increase in strength with depth.

Tabulation of SPT N Results recorded at 3m and 4m bgl including simplistic ground type:

Location Depth (m bgl) SPT N Ground Type

WS3 3 50 Lambeth Group - Cohesive

WS4 3 16 Lambeth Group - Cohesive

BH1 3 27 Taplow Gravel - Cohesive

BH2 3 12 Taplow Gravel - Cohesive

BH3 3 12 Taplow Gravel - Cohesive

WS1 3 50 Taplow Gravel - Granular

WS2 3 43 Taplow Gravel - Granular
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Location Depth (m bgl) SPT N Ground Type

WS5 3 4 Taplow Gravel - Granular

BH1 4 19 Taplow Gravel - Cohesive

WS5 4 4 Taplow Gravel - Granular

BH2 4 18 Taplow Gravel - Granular

BH3 4 30 Taplow Gravel - Granular

Considering the above results, there is a large variation in ground strength between SPT N results of 4 to 50.  
Excluding the lowest results (WS5) and the highest three results, then the results range from 12 to 30 around 
3m to 4m bgl.  The results should be interpreted with caution depending on the location of the new building.

6.8 Groundwater

Groundwater was noted during the GI as follows:

BH1.  Groundwater struck at 12.5m bgl and rose to 12m bgl after 20 minutes.

BH3. Groundwater seepage at approximately 13.2m bgl.

WS5.  Strata noted to be wet between 2.5m and 3.8m bgl.

Groundwater level monitoring has been undertaken by Geoprobe Environmental Limited as part of a program 
of gas monitoring, and the results are included in Appendix 6. Following six visits; groundwater was detected 
in BH1 between 11.2m to 11.6m bgl.  BH1 has a maximum drilled depth of 13m bgl.
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7 Geotechnical Appraisal
The geotechnical appraisal is based on the encountered ground conditions and the results of on-site and 
laboratory testing along with the current understanding of the development proposals.  The development is 
expected to comprise buildings up to four storeys with a single level basement as discussed in Section 2.2.
Net line loads may be 250kN/m.  

7.1 Foundations

The on-site Made Ground was found to be very loose to medium dense and extended in depth to 2.5m bgl.  
The Made Ground is considered to be an unsuitable founding material due to its inherent variability, low bearing 
capacity and high differential settlement potential.  Foundations should therefore be taken through any made, 
soft or loose ground.  

Construction of the single level basement with a FFL at ca 3m bgl will require excavation to around 3.5m deep,
which will consequently mean that all Made Ground will have been removed from the area of the basement 
footprint.  The building layout is subject to planning approval and therefore the following discussion is based 
on a number of assumptions.  

At 3.5m bgl natural ground is expected to be encountered; comprising intermixed cohesive and granular 
Taplow Gravel deposits.  SPT N values have shown a large variation in ground strength during the GI at around 
3m to 4m bgl. In general, an allowable bearing capacity in the order of 100kN/m2 (for a 2m wide strip footing 
founded circa 3.75m bgl) is assigned to the Taplow Gravels at this site.  In the area of WS5 the ground is noted 
to be loose or very loose.

If potential differential settlements can be tolerated, then strip or pad footings may be utilised on the natural 
Taplow Gravels. Alternatively, piled foundations will be required.  

The foundation design will need to consider the GI data along with the location of the new building and the 
influence of differential settlement.  Settlement will depend upon the loads and foundation sizes, types and 
depths.  Settlement will also vary between foundations placed on the granular and cohesive strata. Once 
foundation loads, layout and sizes are known, settlements can be estimated.  These are likely to show some 
degree of differential settlement depending upon the foundation type, shape, loading and underlying variations 
in geology.  If the differential settlements calculated are unacceptable then consideration should be given to 
the use of piled foundations.  

A retaining structure will be required to safely construct the basement and support the sides of the excavation.  
It is expected that either sheet piles or a bored pile retaining wall are likely to be feasible, however the feasibility 
to drive sheet piles through the strata will need to be considered by the piling contractor.  The design of the 
temporary and permanent works to form the basement will need to consider the development of ground 
movements and their effect on adjacent structures and utilities.

All pile design should be undertaken by a specialist piling contractor.

7.2 Floor Slabs

Loads imposed on floor slabs are expected to be low.  A ground bearing slab is considered to be viable at
basement level on the Taplow Gravels, subject to proof rolling and placement of 150mm of suitably compacted 
granular fill.  If soft spots are encountered, then these should be removed and replaced with suitably compacted 
granular fill.  

If a significant depth of Made Ground remains on site, then it is unlikely to be suitable for a ground bearing 
slab unless ground improvement is undertaken.  This would apply if the basement did not to extend beneath 
the entire building footprint.  
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7.3 Roadworks

The site is likely to be significantly remodelled due to the demolition and subsequent basement construction. 
A California Bearing Ratio (CBR) value of 2% is assumed at this stage for roadway design on any Made 
Ground and cohesive strata although the natural granular Taplow Gravels are expected to have a CBR of at 
least 5%.  Any soft spots should be removed and replaced with suitably compacted granular fill and the ground 
at formation level suitably proof rolled.  

It is recommended that plate bearing tests are undertaken prior to construction to determine CBR values and 
inform bearing capacity. This could lead to more economic roadworks and will assist with piling mat design.

7.4 Excavation Issues

The basement construction and design will need to be cognisant of the adjacent properties and nearby in-
ground utilities.  It is assumed that basement FFL will be around 3m bgl, with a required excavation depth of 
around 3.5m to 4.0m bgl.  Adjacent properties are close to (within 5m) some of the site boundaries.  The type 
and distance to buried utilities is not known at this stage but these will need to be accounted for in the design 
and construction of both temporary and permanent works.

Where room allows it may be possible to batter back excavation sides to appropriate angles. For relatively 
short-term slopes, slope angle of 1:2.0 (v:h) is considered appropriate although this will need to be validated 
as part of the temporary works.  Cut slopes will need to be assessed by an appropriately qualified person, 
such as a geotechnical engineer.  For longer term slopes a more detailed assessment will be required which 
will need to account for ground water levels and the drained strength parameters of the soils.  

Given the need for a permanent retaining wall for the basement the use of a bored pile wall or sheet pile wall 
should be considered, and this may be used as temporary support with appropriate design considerations.
These will need to be designed to account for both earth and ground water pressures and superstructure loads.  
An assessment of the likely magnitude of ground movement is advisable given the close proximity of some 
adjacent buildings and the potential for the effect on services.  

The Groundsure report provided as part of the Desk Study states that the site is in an area where rare and 
localised small-scale mining may have occurred relating to chalk.  The Groundsure report also identifies a
former kiln adjacent to the south of the site (or possibly on site at 62 - 68 Silver Street), referred to as 

hat chalk was extracted.  There are no signs of extraction on the historical maps.  
However, it is possible that chalk extraction may have occurred adjacent to the site which could have extended 
into the site.  It is noted that the ground in WS5, which is located in the south of the site, was found to be softer 
than recorded elsewhere beneath the site.  This localised softening could potentially relate to historic 
excavation and backfill activities.

The site has previously been developed and existing building foundations, services and slabs will be 
encountered at the site.  These obstructions may cause localised foundation difficulties and will therefore either 
need to be removed or isolated from the new substructure.  Obstructions which remain in the ground may also 
act as hard spots and contribute to poor performance of the floor slab.  

The influence of groundwater will need to be considered during construction, particularly when designing the 
basement.  After 6 monitoring visits; groundwater has been encountered from 11.23m bgl.
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7.5 Surface Water Drainage

To assist with soakaway design, falling head permeability tests have been undertaken in BH4. Three 
consecutive tests were undertaken on 20th August 2019.

Test 1 was undertaken at a depth of 4.5m to 5.0m bgl, within the sandy slightly gravelly clay of the Lambeth 
Group only. The infiltration rate was noted to be relatively slow.

Test 2 and 3 were undertaken consecutively at a depth of 3.5m to 5.0m bgl, within both the sandy slightly 
gravelly clay and the sandy gravel of the Taplow Gravel, and the underlying Lambeth Group. Slightly better 
infiltration rates were obtained within the Taplow Gravel which included more granular soils, compared to the
Lambeth Group.  It is noted that more granular soils will exhibit a better infiltration rate compared to clays.  

The results of the falling head tests are presented in Appendix 2.

Soakaways may be appropriate for the disposal of site surface water however this depends on several factors:  

Underlying ground.  The site is underlain by a mix of granular deposits, clays and chalk.  The granular 
Taplow Gravel deposits may support the use of soakaways however they also have some fines content 
and are intermixed with cohesive Taplow Gravel which may hinder use as good infiltration medium.  
Clays are likely to exhibit poor infiltration rates and therefore soakaway drainage into the superficial 
clays or the Lambeth clays is likely to be inefficient.  Chalk bedrock may support soakaway drainage 
although it is noted that chalk is vulnerable to dissolution.  This potential risk should be considered when 
designing the site drainage strategy.  In principle, soakaways may be feasible, and their success will be 
location (ground type) dependant.  

Infiltration rates.  To assist soakaway design, falling head tests have been undertaken in BH4.  The rate 
of infiltration will need to be considered for the strata into which surface waters would discharge (e.g. 
granular deposits) and should be considered alongside development of the future site layout and 
drainage strategy.  

Space restrictions.  The proposed development includes a basement.  Based on the current proposals 
for future site layout there may be enough space to locate soakaway drainage within the landscaping 
area towards the middle of the site.  BRE365 recommends that soakaways should be placed at least 
5m away from building foundations.  

There are no nearby watercourses into which surface waters could be disposed. Surface waters may require 
disposal via the public sewers where discharge restrictions and charges may apply.  This should be discussed 
with the local water company.

7.6 Sulphate Precautions

Below ground concrete in contact with natural ground can be designed to DS-1: AC-1. Below ground concrete 
in contact with any residual Made Ground should be designed to DS-3: AC-3. These classifications are
discussed in Section 8.3.4.
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8 Contamination Appraisal
This section develops the preliminary risk assessment undertaken as part of the earlier Desk Study.  Potential 
sources of contamination identified within the preliminary conceptual site model (CSM) have been quantified 
by the GI.  The contamination appraisal and outcomes of the investigation are discussed here.  

The site is underlain by Made Ground to depths between 0.7m and 2.5m bgl.  Natural superficial deposits are
clay/sand/gravel of the Taplow Gravel Member and the Lambeth Group clay over weathered chalk bedrock.  
Groundwater monitoring has found groundwater from 11.23m bgl.  

The Taplow Gravel and Lambeth Group are both classified as secondary A aquifers, although the chalk 
bedrock is likely to be a principal aquifer.  The site soils are expected to have variable leaching potentials.  

There were no obvious visual or olfactory signs of contamination noted during the GI works, except within a
thin band of chalk in BH1 at 12.7m depth which had a hydrocarbon odour and a slight grey-blue tint.  Note that 
this is a similar depth to the groundwater strike.

8.1 Sampling Strategy

On the basis of the information above, samples of soil were collected with the objective of determining the 
concentrations of possible contaminants associated with the site.  The analysis suites were targeted to cover 
potential anthropogenic and naturally occurring contaminants, which were thought possible to occur at this 
site, as identified in the preliminary CSM and also to take into account encountered site conditions.  

In total 18 soil samples were scheduled for analysis including ten samples of Made Ground, five samples of 
Taplow Gravel, one sample of Lambeth Group and two samples of chalk.

Intrusive areas and sampling points were selected to enable assessment of potential contamination across the 
site including targeting areas identified in the preliminary CSM.  Sampling locations were also chosen to
facilitate assessment of potential off-site sources of contamination identified in the preliminary CSM.  

The soil samples were collected in 1000ml plastic tubs, 250ml amber glass jars and 60ml amber glass vials. 
All samples were labelled with the sample location, depth and date of sampling.  The samples were stored 
with ice packs within cool boxes and sent to the labs for analysis.  No samples were deviating.  

Select soil samples were analysed for the following determinants:

metals and metalloids (Arsenic, Cadmium, Chromium, Hexavalent Chromium, Copper, Lead, Mercury, 
Nickel, Selenium, Zinc), 

total sulphur, acid soluble sulphate and soluble sulphate (2:1 extract) and pH.

redox potential, conductivity.  Soil Organic Matter (SOM) content.  

phenol, volatile organic compounds (VOCs) including tentative identification of compounds (TIC) and 
semi-volatile organic compounds (SVOCs) including TIC (which include speciated polyaromatic 
hydrocarbons (PAH) and benzene, toluene, ethylene, xylene (BTEX)).  

speciated total petroleum hydrocarbons (TPH) analysis.  

In addition, Made Ground samples were scheduled for identification of asbestos and one sample for further 
quantification testing.  Four samples of Made Ground underwent Waste Acceptance Criteria tests to assist 
with the off-site disposal of waste arisings.  
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8.2 Chemical Assessment Values

When assessing the chemical test results, the results are compared with an assessment value.  

The most appropriate assessment value to use depends on the type of sample being tested (soil, water, 
leachate) and the receptor (human, plant, water, concrete) at risk from potential contamination.  Therefore,
different assessment values are applicable when assessing different receptors.  

Initially test results are compared against Generic Assessment Criteria (GAC).  Results below the GAC are 
widely considered to present acceptably low levels of risk.  Results above GAC require further assessment as 
they may present an unacceptable level of risk.  This further assessment may take the form of developing Site 
Specific Assessment Criteria (SSAC) or taking into account other specific factors at this site.  The assessment 
values used within this investigation are included within Appendix 5 and are discussed further here.

8.2.1 Human Health

Published guidance available for assessment of potential human health risks from contaminants within soils 
has been updated in the UK and the background to these changes is discussed in Appendix 5.  With the above 
in mind, soil contamination test results have been assessed against Suitable 4 Use Levels (S4ULs) which are 

Ls are 
exceeded, then Category 4 Screening Levels (C4SLs) will be used to assess the test results although it will be 
stated where this approach has been adopted. 

remains sufficiently protective of health but represents a level of concern that is 

available.  

The GAC values used within this assessment are for a proposed residential end use without plant uptake.  If 
the development end use changes then the results should be reassessed using assessment values more 
appropriate to that end use.  

Risks posed to potable drinking water pipes have been considered using the United Kingdom Water Industry 

to avoid risk from ingestion of tainted drinking waters and corrosion of metal pipework.  

Landfill gas risks have been assessed in accordance with CIRIA C665 Assessing Risks Posed by Hazardous 
Ground Gases to Buildings.  

8.2.2 Plant Health

Landscaped areas form part of the development and risks to plant health have been assessed the using 
assessment values taken from w , BS3882 Specification for Topsoil and 

8.2.3 Controlled Waters

Soil samples have been analysed for concentrations of potential contaminants.  If significant concentrations of 
contaminants are measured within the soils then leachate analysis would be undertaken and results assessed 
against GAC for controlled water based risks, such as EQS freshwater and UK and WHO drinking water 
standards.  However, it should be remembered that the groundwater on-site would not be used as drinking 
water and that risks to potable water supply pipes are considered using the UKWIR Guidance as part of the 
human health assessment.  
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8.2.4 Cementitious Products

Risks to below ground concrete structures have been assessed using recommendations and assessment 

brownfield site and water is expected to be mobile.  Samples have been tested for water soluble sulphate, acid 
soluble sulphate, total sulphur and pH.  

8.2.5 Waste Acceptance Criteria

Waste Acceptance Criteria (WAC) tests have been assessed against guidance values based on the 
Environment Agency Guidance within Waste Sampling and Testing for Disposal to Landfill.  These values are 
included on the test results within Appendix 4 and have therefore not been reproduced within Appendix 5.  
Overall acceptance for landfill disposal would rest with the landfill operator and the assessment is for guidance 
purposes only.  

8.3 Contamination Test Results

The chemical test results are included within Appendix 4.  The results have been compared with the GAC 
discussed above and provided in Appendix 5.  The results are discussed further below.  

8.3.1 Soils Human Health Assessment

All soil samples analysed had concentrations of contaminants below the soil GAC for a residential end-use 
without plant uptake, or below the detection limits of the analysis, with the exception of the following:

Lead in Made Ground samples WS3 at 0.5m, WS4 at 0.5m and BH2 at 0.4m, where the concentrations 
were 530 mg/kg, 470 mg/kg, 360 mg/kg respectively, compared to an assessment value of 310mg/kg.

Arsenic in one sample of natural clay (BH2 at 6m bgl), where the soil concentration was 91 mg/kg 
compared to an assessment value of 40 mg/kg.  

Asbestos was detected in one sample of Made Ground (BH2 at 0.4m bgl) as a bundle of chrysotile 
fibres; asbestos quantification showed the total mass of asbestos in soil as 0.001%.  

8.3.2 Potable Water Supply

The results were mainly within the GAC UKWIR assessment values for selection of potable water supply pipes,
however the following elevations were noted in regard to water pipe selection:

Parameter Exceeded UKWIR Assessment Value Samples exceeding Assessment Value

SVOC
PVC 1.4 mg/kg

PE 2.0 mg/kg

12 mg/kg WS1 at 0.35m

6.0 mg/kg WS4 at 0.5m

4.4 mg/kg BH2 at 0.4m

10.82 mg/kg HDP1 at 0.5m

5.37 mg/kg HDP2 at 1.0m

Phenol
PVC 0.4 mg/kg

PE 2.0 mg/kg
0.7 mg/kg (PVC) - WS3 0.5m
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Parameter Exceeded UKWIR Assessment Value Samples exceeding Assessment Value

Mineral oil C11-C20 PE 10mg/kg

BH1 at 12.7m chalk with hydrocarbon 
odour:

Aliphatic C12-C16 - 16 mg/kg

Aliphatic C16-C21 - 20 mg/kg

Aromatic C12-C16 - 18 mg/kg

Aromatic C16-C21 - 21 mg/kg

Positive redox potentials and elevated pH values (>8) were recorded for 12 samples of Made Ground and 
3 samples of natural soil, which exceed the UKWIR threshold values for copper pipes.  

SVOCs can degrade PVC and PE, and positive redox potentials and elevated pH can be corrosive to copper.

8.3.3 Soils Plant Health Assessment

Eighteen soil samples were tested for nickel, zinc and copper which are particularly phytotoxic elements.  The 
test results have been assessed and were below the GAC with the exception of one sample of Made Ground
(WS1 at 0.35m) which had concentrations of copper (380mg/kg) and zinc (360mg/kg) above their respective
GACs (200mg/kg for copper and 300mg/kg for zinc).

8.3.4 BRE Special Digest 1 Tests

The site is classified as brownfield and water is assumed to be mobile.  To assist concrete classification, 9 
samples of Made Ground and 4 samples of natural ground were analysed for water soluble sulphate, acid 
soluble sulphate, total sulphur and pH.   The test results show the following range of results:

Soil Type

Made Ground (9 samples) Natural (4 samples include Taplow 
Gravel, Lambeth Group and Chalk)

Water soluble sulphates (mg/l) 15 -1820 (DS1 to DS3) 11 - 37 (DS1)

Total potential sulphates (%) Max 0.855 (AC3) Max 0.07 (AC1)

Oxidisable sulphides (%) <0.3 <0.3

Calculation indicates that oxidizable sulphides are less than 0.3%, and therefore not likely to be present. 

Results for the Made Ground vary; 7 results are DS-1:AC-1, 1 result (BH4 at 0.5) is DS-2:AC-2, 1 result (HDP1 
at 0.5m) is DS-3:AC-3.  Two out of the nine Made Ground results indicate that sulphate resistance would be 
required for below ground concrete and therefore DS-3:AC-3 is assigned to the Made Ground.  

Results are within DS-1 and ACEC Class AC-1 for the natural ground.

8.3.5 Waste Acceptance Criteria

WAC test results on four samples of Made Ground (WS4 at 0.5m, BH1 at 0.3m, BH3 at 0.5m and HDP1 at 
0.5m) generally fall into the inert classification, with the exception of sulphate and total dissolved solids in HDP 

- .
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8.3.6 Gas Monitoring Results

During the GI, combined ground gas/groundwater monitoring wells were installed in WS1, WS2 and BH1.  

A programme of gas monitoring was undertaken by Geoprobe Environmental Ltd and the results are enclosed 
in Appendix 6.  The results have been assessed in accordance with CIRIA Guide C665. 

Six monitoring visits were undertaken between February and May 2018, over a range of atmospheric 
pressures, ranging from 989 mbar to 1023 mbar.  

The wells were allowed to equilibrate with their surroundings prior to commencement of the gas monitoring 
programme.  During each monitoring visit; the atmospheric pressure, flow rate, methane, carbon dioxide and 
oxygen concentrations were recorded, along with the groundwater level.  

Recorded gas flow rates were zero over the monitoring period.  

The highest recorded methane concentration was 0.0% by volume. Therefore, the Gas Screening Value (GSV) 
for methane at the site is 0.0 l/hr (no methane detected). The GSV threshold for methane suggested by C665
is 0.07 l/hr. 

Low concentrations of carbon dioxide were measured within all the monitoring wells; the maximum 
concentration was 2.5%.  The GSV for CO2 is calculated to be 0.0025 l/hr, based on using a positive flow rate 
of 0.1 l/hr and a maximum CO2 concentration of 2.5%.  This is well below the GSV threshold for CO2 of 
0.07 l/hr, suggested by C665.  

Based on the gas monitoring results, the site therefore falls within Characteristic Situation 1; a very low risk 
classification where gas protection measures are not required.   
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9 Conceptual Site Model
An initial conceptual site model (CSM) was developed during the desk study.  The CSM is refined and updated 
in this section, taking into account site specific information, the GI works and the chemical test results on soils.  

The CSM identifies potential source-pathway-
however site-specific risk factors are considered within Section 10, which should also be referred to when 
considering relevant pollutant linkages.  

Conceptual Site Model (CSM)

Source Pathway Receptor

Elevated lead in three samples of Made 
Ground compared to GAC for residential 
without plant uptake.  

Ingestion, inhalation, dermal 
contact

Humans: future site users, 
visitors and construction 
workers

Elevated arsenic in one sample (BH2 at 
6m bgl) of natural ground compared to 
GAC for residential without plant uptake.  

Ingestion, inhalation, dermal 
contact

Humans: future site users, 
visitors and construction 
workers

Asbestos in one sample of Made 
Ground (BH2 at 0.4m bgl)  

Inhalation Humans: future site users, 
visitors and construction 
workers

Elevated water soluble sulphate in Made 
Ground

Direct contact, groundwater Below ground concrete

Elevated SVOCs in four samples of
Made Ground and one sample of natural 
ground when compared to drinking 
water GAC for PE and PVC pipes

Direct contact and migration 
through the ground

PE and PVC drinking water 
pipes/ human health

Elevated mineral oil concentration in one 
sample of chalk displaying a 
hydrocarbon odour (BH1 at 12.7m bgl)

Direct contact and migration 
through the ground

PE drinking water pipes/
human health

Migration through the 
ground

Underlying aquifers

Elevated phenol in one sample of Made 
Ground (WS3 at 0.35m) compared to 
drinking water GAC for PVC pipes

Direct contact and migration 
through the ground

PVC drinking water pipes/ 
human health

pH>8 and Eh positive in the Made 
Ground and natural ground compared to 
drinking water GAC for copper pipes

Direct contact and migration 
through the ground

Copper drinking water pipes/ 
human health

Elevated copper and zinc in one sample 
of Made Ground (WS1 at 0.35m)

Direct contact and migration 
through the ground

Plants

There are eight potential pollution linkages identified which are discussed further within the contamination risk 
assessment which follows.



30

40 - 68 Silver Street, Reading
Phase 1 & 2 Ground Investigation Report 1227-003-002

10 Contamination Risk Assessment
This section considers the outcomes of the GI, the comparison of encountered contamination concentrations

circumstances present at this site in terms of 
contamination risk assessment.  The following section goes on to develop a preliminary remediation strategy.  

10.1 Human Health

10.1.1 Soils

Potential soil contaminants have been tested for and were found to be mainly below GAC for a residential use 
without plant uptake, except for some heavy metals which were found to be above GAC (lead in three samples 
of shallow Made Ground, and arsenic in one sample of natural ground at 6m depth).  Asbestos was also
identified in one sample of Made Ground, although following quantification the total mass of asbestos in soil 
was found to be 0.001%.

As part of the development process, the majority of the on-site Made Ground will be removed from site to 
facilitate construction.  This will consequently break the pollutant linkage between the sources of lead and 
ACM and future receptors.  If any Made Ground were to remain on site, then this would not provide a nutritious 
growth medium for plants, and residual Made Ground should therefore not be placed in landscaped areas.

Topsoil will need to be imported to site for use in landscaped areas.  Imported topsoil should be tested to 
ensure it is suitable for use in a residential setting.  At least 150mm depth of topsoil will be needed to facilitate
plant growth.  Placement of topsoil will break the pathway between any remaining Made Ground and future 
site users thereby removing any remaining pollutant linkage with future site users.

At a depth of 6m bgl the elevated arsenic concentration within the natural clay is not considered to be a cause 
for concern as there is no pathway between these materials and future site users.  

The GAC used in this assessment are considered to be conservative as they assume that all the measured 
soil concentration would be bioavailable, which is unlikely to be the case.  

Construction workers should follow safe, hygienic and appropriate working practices including use of PPE to 
protect themselves from Made Ground and potential contaminants. A health and safety risk assessment and 
method statement should be developed by the contractor ahead of any construction or preparatory works.  

10.1.2 Waters

Depending on the location of proposed future potable water supply pipes, then PE and PVC pipes may not be 
suitable, although this mainly depends on whether any Made Ground remains on site.  Copper pipes also may 
be unsuitable.  Barrier piping may be needed; the selection of water supply pipes should be discussed with 
the local water supplier prior to laying any potable water pipes at the site.  A copy of this report should be 
provided to the statutory undertaker, who may require a separate risk assessment.  

10.1.3 Gases

The site is not in a radon affected area and, based on the gas monitoring results (methane and carbon dioxide), 
the site falls in Characteristic Situation 1; a very low risk classification where gas protection measures are not 
required.   

10.2 Plant Health

Slightly elevated concentrations of phytotoxic metals were recorded in one sample of Made Ground, which 
may influence sensitive plant species. However, Made Ground is expected to be mostly removed from site to 
allow construction.  The Made Ground does not represent a nutritious medium for plant growth, although the 
test results indicated that overall the site soils should pose low risks to plants.

Topsoil will be required in landscaping areas to provide a suitable growth medium for plants.
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10.3 Controlled Waters

Overall, levels of contamination measured within soil samples were found to be within acceptable levels (below 
GAC and/or the detection limit of the analysis) with few exceptions.  Most Made Ground is likely to be removed 
from site to allow construction.  There were no visual or olfactory signs of contamination at the site except for 
at 12.7m depth in BH1 relating to a thin band within the chalk which had a hydrocarbon odour.  Testing on this
sample indicates that this material does not pose a risk to human health.  The source of this contamination is 
unknown, although it may have originated off-site given the depth encountered, and the fact that no other 
evidence of on-site hydrocarbons was noted during the GI.  

The nearest watercourse is circa 475m to the west of the site.  The site is not located in a source protection 
zone and the nearest potable water extraction point is circa 500m east of the site.  The site is underlain directly 
by Secondary (A) aquifers, although at depth the chalk is likely to be a Principal aquifer.  Groundwater has 
been recorded from 11.23m bgl during groundwater level monitoring.  

Based on the above, risks posed to controlled waters are considered to be very low.

Safe and appropriate working practices should be adopted by the Contractor during construction, which will 
act to protect controlled waters during the construction process.

10.4 Cementitious Products

Based on the results of chemical analysis, the risks to below ground concrete structures from sulphates in the 
ground are low, although some sulphate protection will be required for concrete in contact with any residual
Made Ground. A Design Sulphate Class DS-2 with ACEC of AC-2 is assigned to concrete in contact with the 
Made Ground; however for the natural ground DS-1 with ACEC of AC-1 is assigned.  Oxidisable sulphates are 
unlikely to be present.

10.5 Waste

Some soils will require removal from site to facilitate construction.  Four WAC tests indicate that the Made 
Ground is expected to be classified as inert.  Acceptance for disposal at landfill resides with the landfill 
operators, who may have their own requirements, and further testing may be required depending upon the 
amount sent for disposal.

10.6 Summary

An updated CSM has been produced which identifies remaining potential pollutant linkages.  Mitigating 
circumstances have also been discussed.  The probability vs. consequence of each identified linkage are 
considered below along with the residual level of risk.  

The risks are based upon CIRIA good practice guidance; principally detailed within C552 and C665.  A 
summary of this descriptive information is included within Appendix 5.

Potential Hazard Potential Receptor Residual Risk

Elevated lead in three 
samples of Made Ground
compared to GAC for 
residential without plant 
uptake.  

Humans: future site 
users, visitors and 
construction workers

Risk mitigated by removal of most Made Ground 
during construction and by not placing Made 
Ground directly within landscaped areas.
Residual risk to future site users very low.  
Residual risk to construction workers to be 
addressed by the Contractor on site via adopting 
safe working practices and use of PPE.  
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Potential Hazard Potential Receptor Residual Risk

Elevated arsenic in one 
sample (BH2 at 6m bgl) of 
natural ground compared to 
GAC for residential without 
plant uptake

Humans: future site 
users, visitors and 
construction workers

Pathway between source and receptors is not 
present therefore residual risk is negligible.  

Asbestos detected in one 
sample of Made Ground
(BH2 at 0.4m bgl)

Humans: future site 
users, visitors and 
construction workers

Risk mitigated by removal of Made Ground to
facilitate construction, and by not placing Made 
Ground directly within landscaped areas.
Residual risk to future site users very low.  
Residual risk to construction workers to be 
addressed by the Contractor on site via adopting 
safe working practices and use of PPE.  

Elevated water-soluble
sulphate in Made Ground

Below ground concrete Risk mitigated by concrete design incorporating 
sulphate resistance.  DS-3:AC-3 assigned.  

Elevated SVOCs in four
samples of Made Ground
and one sample of natural 
ground when compared to 
drinking water GAC for PE
and PVC pipes

PE and PVC drinking 
water pipes/ human 
health

Risk reduced/removed by removal of Made Ground
to facilitate construction.  If pipes are to be placed 
in residual Made Ground, then PE and PVC pipes 
may not be suitable and barrier pipes may be 
needed.  This should be discussed with the local 
water supplier.  
Residual risk very low.  

Elevated mineral oil 
concentration in one sample 
of chalk displaying a 
hydrocarbon odour (BH1 at 
12.7m bgl)

PE drinking water 
pipes/ human health

Drinking water pipes are not expected to be 
installed at this depth therefore the pathway 
between the source and the receptor is not 
present.
Residual risk very low.  

Underlying aquifers Concentrations well below human health GAC.
Not detected elsewhere on site. At this depth likely 
to be from offsite source.
Residual risk very low.

Elevated phenol in one 
sample of Made Ground
(WS3 at 0.35m) compared to 
drinking water GAC for PVC 
pipes

PVC drinking water 
pipes/ human health

Risk reduced/removed by removal of Made Ground
to construct the basement.  If pipes are to be 
placed in Made Ground, then PVC pipes may not 
be suitable and barrier pipes may be needed.  This 
should be discussed with the local water supplier.  
Residual risk very low. 

pH>8 and Eh positive in the 
Made Ground and natural 
ground compared to drinking 
water GAC for copper pipes

Copper drinking water 
pipes/ human health

Copper pipes are not considered appropriate for 
this site and therefore alternative pipes should be 
selected in discussion with the local water supplier.
Residual risk negligible.  



33

40 - 68 Silver Street, Reading
Phase 1 & 2 Ground Investigation Report 1227-003-002

Elevated copper and zinc in 
one sample of Made Ground 
(WS1 at 0.35m)

Plants Risk mitigated by removal of Made Ground to
facilitate construction, and by not placing Made 
Ground directly within landscaped areas.
Residual risk to plants is very low.  
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11 Remediation Strategy
Following the ground investigation, laboratory testing and development of an updated CSM, it has been 
demonstrated that remaining contamination pollution linkages present overall very low risks at this site.

The following recommendations are made to enable the identified contamination risks to be appropriately 
managed for safe site development:  

Construction workers should follow safe, hygienic and appropriate working practices including use of 
PPE to protect themselves from Made Ground during the excavation and construction of the basement, 
during which the majority of Made Ground will be removed from the site.  Given the nature of the Made 
Ground and its likely origins (from previous development activity), the presence of asbestos cannot be 

the site should therefore account for the possibility of encountering ACM. Asbestos awareness training 
should be provided to ground workers and a management system put in place to evaluate asbestos risk 
and potentially escalate precautions to control any exposure to asbestos in line with the Control of 
Asbestos Act.  

Made Ground is not a suitable growth medium for plants, and should therefore not be used within 
landscaped areas either at ground level, around the finished building, or at basement level in the 
proposed courtyard.  Topsoil will need to be imported to site for use in those landscaped areas, which 
should be tested prior to import, to ensure it is suitable for use in a residential environment.  At least 
150mm of topsoil should be used in landscaped areas for successful plant growth of shallow rooted 
plants.  Some plant species will require a greater thickness of topsoil/subsoil, and this should be 
considered alongside the landscape architects specifications.

PE and PVC drinking water pipes should not be placed directly within any residual Made Ground,
although it is noted that, as the proposed basement extends virtually to the back of the footpath, 
incoming services are in practice likely to be laid in clean trench backfill until they enter the building.
Copper potable water pipes are considered unsuitable at this site if they are laid in the Made Ground.  
Barrier piping may be required although this depends on the position of potable pipes relative to the GI 
results and pipe locations.  The selection of water supply pipes should be discussed with the local 
drinking water supplier prior to laying any drinking water pipes at the site.  A copy of this report should 
be provided to the statutory undertaker, who may require a separate risk assessment.  

Copies of relevant correspondence regarding the above should be sent to the Local Authority for their records.  

It is possible that localized zones of contaminated material may be found on-site in areas that were not covered 
by the investigation.  A watching brief should be kept on-site during the development for signs of contamination,
particularly once the existing building has been demolished.  If ashy, odorous or apparently contaminated 
material is found on site, this should be tested to check if it is contaminated.  If it is found to be contaminated, 
after consultation with the regulatory authorities, then it should be removed or capped as appropriate.  



35

40 - 68 Silver Street, Reading
Phase 1 & 2 Ground Investigation Report 1227-003-002

12 Conclusions and Recommendations
Subsequent to intrusive GI at 40 to 68 Silver St, along with on-site and laboratory testing, the following is noted:

The site at 40 to 68 Silver Street is underlain by Made Ground to depths between 0.7m and 2.5m bgl, over
superficial clay/sand/gravel of the Taplow Gravel Member and Lambeth Group clay, over weathered chalk 
bedrock.  Groundwater monitoring has recorded groundwater from 11.23m bgl.

12.1 Geotechnical

Foundations should be taken through any made, soft or loose ground.  If potential differential settlements 
can be tolerated, then strip and pad footings may be utilised on the natural Taplow Gravels alternatively 
piled foundations will be required.  Pile design should be undertaken by a specialist piling contractor.  

Allowing for the proposed basement excavation, at 3.75m bgl the Taplow Gravel is expected to provide 
an allowable bearing capacity around 100kN/m2.  Differential settlement should be considered as part 
of the design process.  

A retaining structure will be required to safely construct the basement.  

A ground bearing slab on the Taplow Gravel is expected to be acceptable for the basement floor slab.  

A CBR value of 2% is assumed for roadway design on any Made Ground and cohesive strata.  The 
natural granular Taplow Gravel is expected to have a CBR of at least 5%.  Any soft spots should also 
be removed and replaced with suitably compacted granular fill and the ground at formation level suitably 
proof rolled.  

To assist more economic roadworks and piling mat design; it is recommended that plate bearing tests 
are undertaken prior to construction to determine CBR values and inform bearing capacity.  

Below ground concrete should be designed to DS-3 and ACEC AC-3 for concrete in contact with any 
residual Made Ground. DS-1:AC-1 can be assumed for the natural ground.  

Radon protective measures are not required.  

Soakaways may be feasible although this will be dependent on the location of the soakaway and the 
ground type into which the soakaway would discharge.  Soakaways are considered to be viable within 
the granular Taplow Gravel deposits however soakaway into cohesive deposits is not recommended.  

12.2 Geo-environmental

A programme of ground gas monitoring (methane and carbon dioxide), comprising 6 monitoring visits, 
classifies the site as Characteristic Situation 1 where gas protective measures are not required.  

Nine potential pollution linkages have been identified following GI however the majority of these would be
removed by the excavation of the vast majority of the on-site Made Ground to construct the basement.
Residual risks are thought to be very low providing the remedial measures suggested within Section 11 are 
followed during construction.

Topsoil will need to be imported for landscaped areas.  

The local public water supplier should be consulted regarding selection of potable drinking water pipes. 

Safe and appropriate working practices should be followed during construction.  

The conclusions and recommendations made within this report should be agreed by the approving bodies, 
such as the Local Authority and Environment Agency, prior to commencing construction.  
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Drawing Site Location Plan 

Site boundaries outlined in red.

Location plan extract from Groundsure report
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Drawing - Proposed Future Site Layout 
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Drawing GI Location Plan including Current Site Layout
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Appendix 1 - Exploratory Logs
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Appendix 2 Falling Head Permeability Test Results



From BSENISO 22282-2:2012 Where L/D >1.2 and <10

PROJECT 40 to 68 Silver Street DATE 20/08/2019

CLIENT Silver Street Developments Ltd. BOREHOLE BH4 Test 1

Borehole Diameter (D): 0.15 m Casing diameter: N/A

Installation Pipe Diameter mm (if any): N/A Gravel Filter (from - to): N/A

Depth to base of BH: 5 m Casing depth: 4.5

Length of Test Section (L): 0.5 m
Stratum Thickness (L): 0.5 m Lambeth Group at base

Water Level Before Test 13m (BH dry. Underlying gw level is circa 13m bgl at the site)
For Case 1, Lambeth Group (see log)

ELAPSED TIME (min) Elapsed time 
(sec)

WATER LEVEL 
BELOW 

GROUND LEVEL 
(m)

ht h0/ht ln(h0/ht)

0.00 0.00 0.00 5.00 1.00 0.00 Case 1

1.00 60.00 0.01 4.99 1.00 0.00 L 0.5

2.00 120.00 0.02 4.98 1.00 0.00 D 0.15

3.00 180.00 0.02 4.98 1.00 0.00 D = #DIV/0! L/D 3.33

4.00 240.00 0.03 4.97 1.01 0.01

5.00 300.00 0.03 4.97 1.01 0.01

6.00 360.00 0.04 4.96 1.01 0.01

7.00 420.00 0.04 4.96 1.01 0.01

8.00 480.00 0.05 4.95 1.01 0.01 K=

9.00 540.00 0.05 4.95 1.01 0.01

10.00 600.00 0.05 4.95 1.01 0.01 Slope  = 1.42E-05

15.00 900.00 0.08 4.92 1.02 0.02

20.00 1200.00 0.10 4.90 1.02 0.02 Where S= cross section of BH = 0.018 m2

25.00 1500.00 0.12 4.88 1.02 0.02

30.00 1800.00 0.14 4.86 1.03 0.03 Case 1 F = 1.64

45.00 2700.00 0.20 4.80 1.04 0.04

60.00 3600.00 0.25 4.75 1.05 0.05 Case 1 K= 1.54E-07 m/s

AUTHOR JRT CHECKED HB APPROVED

FALLING HEAD TEST IN BOREHOLE
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From BSENISO 22282-2:2012 Where L/D >1.2 and <10 From BSENISO 2282-1:2012

PROJECT 40 to 68 Silver Street DATE 20/08/2019

CLIENT Silver Street Developments Ltd. BOREHOLE BH4 Test 2

Borehole Diameter (D): 0.15 m Casing diameter: N/A

Installation Pipe Diameter mm (if any): N/A Gravel Filter (from - to): N/A

Depth to base of BH: 5 m Casing depth: 3.5

Length of Test Section (L): 1.5 m
Stratum Thickness (L): 0.6 m Taplow Gravel
Stratum Thickness (L): 0.9 m Lambeth Group at base

WATER LEVEL BEFORE TEST 1.1 (water remaining from previous test)
For Case 2, Taplow Gravel and Lambeth Group (see log)

ELAPSED TIME (min) Elapsed time 
(sec)

WATER LEVEL 
BELOW 

GROUND 
LEVEL (m)

ht h0/ht ln(h0/ht)

0.00 0.00 0.00 5.00 1.00 0.00 Case 2

0.25 15.00 0.10 4.90 1.02 0.02 L 1.5

0.50 30.00 0.20 4.80 1.04 0.04 D 0.15

0.75 45.00 0.35 4.65 1.08 0.07 L/D 10.00

1.00 60.00 0.46 4.54 1.10 0.10

1.50 90.00 0.54 4.46 1.12 0.11

2.00 120.00 0.63 4.37 1.14 0.13

2.50 150.00 0.69 4.31 1.16 0.15 K=

3.00 180.00 0.74 4.26 1.17 0.16

3.50 210.00 0.85 4.15 1.20 0.19 Slope  = 1.71E-04 All Test

4.00 240.00 0.94 4.06 1.23 0.21 Slope  = 5.60E-05 Taken over slope 960to3600seconds

4.50 270.00 1.02 3.98 1.26 0.23 Slope  = 4.88E-04 Taken over slope 0 to 960

5.00 300.00 1.10 3.90 1.28 0.25

6.00 360.00 1.20 3.80 1.32 0.27 Where S= cross section of BH = 0.018 m2

7.00 420.00 1.30 3.70 1.35 0.30

8.00 480.00 1.40 3.60 1.39 0.33 Case 2 F = 3.14

10.00 600.00 1.55 3.45 1.45 0.37

12.00 720.00 1.66 3.34 1.50 0.40 Case 2 K= 9.62E-07 m/s All Test

14.00 840.00 1.79 3.21 1.56 0.44 3.15E-07 m/s Taken over slope 960to3600seconds

16.00 960.00 1.87 3.13 1.60 0.47 2.74E-06 m/s Taken over slope 0 to 960

18.00 1080.00 1.88 3.12 1.60 0.47

20.00 1200.00 1.90 3.10 1.61 0.48 If calculation is only in the Taplow Gravels (assume Lambeth is already saturated)

25.00 1500.00 2.00 3.00 1.67 0.51 L 0.6

30.00 1800.00 2.05 2.95 1.69 0.53 D 0.15

40.00 2400.00 2.15 2.85 1.75 0.56 L/D 4.00

50.00 3000.00 2.20 2.80 1.79 0.58 F 1.80

60.00 3600.00 2.30 2.70 1.85 0.62 K= 1.68E-06 m/s All Test

AUTHOR JRT CHECKED HB APPROVED

FALLING HEAD TEST IN BOREHOLE
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Where L/D >1.2 and <10 From BSENISO 2282-1:2012
From BSENISO 22282-2:2012

PROJECT 40 to 68 Silver Street DATE 20/08/2019

CLIENT Silver Street Developments Ltd. BOREHOLE BH4 Test 3

Borehole Diameter (D): 0.15 m Casing diameter: N/A

Installation Pipe Diameter mm (if any): N/A Gravel Filter (from - to): N/A

Depth to base of BH: 5 m Casing depth: 3.5

Length of Test Section (L): 1.5 m
Stratum Thickness (L): 0.6 m Taplow Gravel
Stratum Thickness (L): 0.9 m Lambeth Group at base

WATER LEVEL BEFORE TEST 2.3 (water remaining from previous test)
For Case 2, Taplow Gravel and Lambeth Group (see log)

ELAPSED TIME (min:sec) Change in Time 
(seconds)

WATER LEVEL 
BELOW 

GROUND 
LEVEL (m)

ht h0/ht ln(h0/ht)

0.00 0.00 0.00 5.00 1.00 0.00 Case 2

0.25 15.00 0.04 4.96 1.01 0.01 L 1.5

0.50 30.00 0.10 4.90 1.02 0.02 D 0.15

0.75 45.00 0.15 4.85 1.03 0.03 L/D 10.00

1.00 60.00 0.18 4.82 1.04 0.04

1.50 90.00 0.31 4.69 1.07 0.06

2.00 120.00 0.41 4.59 1.09 0.09

2.50 150.00 0.57 4.43 1.13 0.12

3.00 180.00 0.70 4.30 1.16 0.15 K=

3.50 210.00 0.82 4.18 1.20 0.18

4.00 240.00 0.93 4.07 1.23 0.21 Slope  = 1.69E-04 All Test

4.50 270.00 1.05 3.95 1.27 0.24 Slope  = 4.95E-05 Taken over slope 960to3600seconds

5.00 300.00 1.07 3.93 1.27 0.24 Slope  = 4.98E-04 Taken over slope 0 to 960

6.00 360.00 1.25 3.75 1.33 0.29

7.00 420.00 1.40 3.60 1.39 0.33 Where S= cross section of BH = 0.018 m2

8.00 480.00 1.55 3.45 1.45 0.37

10.00 600.00 1.70 3.30 1.52 0.42 Case 2 F = 3.14

12.00 720.00 1.77 3.23 1.55 0.44

14.00 840.00 1.85 3.15 1.59 0.46 Case 2 K= 9.51E-07 m/s All Test

16.00 960.00 1.90 3.10 1.61 0.48 2.78E-07 m/s Taken over slope 960to3600seconds

18.00 1080.00 1.93 3.07 1.63 0.49 2.80E-06 m/s Taken over slope 0 to 960

20.00 1200.00 1.95 3.05 1.64 0.49

25.00 1500.00 1.98 3.02 1.66 0.50 If calculation is only in the Taplow Gravels (assume Lambeth is already saturated)

30.00 1800.00 2.00 3.00 1.67 0.51 L 0.6

40.00 2400.00 2.14 2.86 1.75 0.56 D 0.15

50.00 3000.00 2.20 2.80 1.79 0.58 L/D 4.00

60.00 3600.00 2.28 2.72 1.84 0.61 F 1.80

K= 1.66E-06 m/s All Test

AUTHOR JRT CHECKED HB APPROVED

FALLING HEAD TEST IN BOREHOLE
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40 - 68 Silver Street, Reading
Phase 1 & 2 Ground Investigation Report 1227-003-002

Appendix 3 Geotechnical Test Results



TEST CERTIFICATE

Liquid and Plastic Limits

Tested in Accordance with: BS 1377-2: 1990: Clause 4.4 and 5

Client: Client Reference:
Client Address: Job Number:

Date Sampled:
Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

Test Results:
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Soil Description:

Sample Preparation:

Legend, based on BS 5930:2015 Code of practice for site investigations
Plasticity Liquid Limit

C Clay L Low below 35
M Silt I Medium 35 to 50

H High 50 to 70
V Very high 70 to 90
E Extremely high exceeding 90

Organic O append to classification for organic material ( eg CHO )
Note: Moisture Content by BS 1377-2: 1990: Clause 3.2

Remarks:

Approved: Dariusz Piotrowski Signed: Darren Berrill
PL Geotechnical Laboratory Manager Geotechnical General Manager
Date Reported: for and on behalf of i2 Analytical Ltd GF 232.5

Westlakes Consulting 1227-6-0

Unit 2.1,, 20 Dale Street,, 
Manchester, M1 1EZ

19-55955
Not Given
21/08/2019

John Taylor 28/08/2019
Silver Street Not Given
Not Given

1298250 4.50
BH4 Not Given
Not Given D
Brown slightly gravelly slightly clayey SAND

Tested after >425um removed by hand

As Received Moisture 
Content [%]

Liquid Limit
[%]

Plastic Limit
[%]

Plasticity Index
[%]

% Passing 425μm 
BS Test Sieve

18 25 NP NP. 98

piotrowskid berrilld

05/09/2019
"Opinions and interpretations expressed here in are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."            
                  

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of measurement 

uncertainty can be provided on request."
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SUMMARY REPORT

Summary of Classification Test Results

Tested in Accordance with:

Client: Client Reference:
Client Address: Job Number:

Date Sampled:
Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

Test results

m m % % % % % % Mg/m3 Mg/m3 Mg/m3 %

7.50 8.00 B 30

4.50 Not 
Given D 18 98 25 NP NP.

Note: # Non accredited; NP - Non plastic

Comments:

Approved: Dariusz Piotrowski Signed: Darren Berrill
PL Geotechnical Laboratory Manager Geotechnical General Manager
Date Reported: for and on behalf of i2 Analytical Ltd GF 234.7

piotrowskid berrilld

05/09/2019
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation.
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis. 
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of measurement. Application of uncertainty of 
measurement would provide a range within which the true result lies. An estimate of measurement uncertainty can be provided on request."

1298250 BH4 Not Given Brown slightly gravelly slightly clayey SAND Atterberg 1 Point

PD

1298249 BH3 Not Given White CHALK

WC

Atterberg Density

Reference

Depth 
Top

Depth 
Base

Type
% 

Passing 
425um

LLRemarks
MC

To
ta

l 
Po

ro
si

ty
#

PL PI bulk dry

Not Given

Laboratory
 Reference

Hole 
No.

Sample

Description

Westlakes Consulting MC by BS 1377-2: 1990: Clause 3.2; WC by BS EN 17892-1: 2014; Atterberg 
by BS 1377-2: 1990: Clause 4.3, Clause 4.4 and 5; PD by BS 1377-2: 1990: 
Clause 8.2 

1227-6-0

Unit 2.1,, 20 Dale Street,, 
Manchester, M1 1EZ

19-55955
Not Given
21/08/2019

John Taylor 28/08/2019
Silver Street Not Given

Page 1 of 1



TEST CERTIFICATE

Particle Size Distribution

Tested in Accordance with: BS 1377-2: 1990

Client: Client Reference:
Client Address: Job Number:

Date Sampled:
Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:
Test Results:
Laboratory Reference: Depth Top [m]:
Hole No.: Depth Base [m]:
Sample Reference: Sample Type:
Sample Description:

mm
mm
mm
mm

Note: Tested in Accordance with BS1377:Part 2:1990, clauses 9.2 and 9.5

Remarks:

Approved: Dariusz Piotrowski Signed: Darren Berrill
PL Geotechnical Laboratory Manager Geotechnical General Manager
Date Reported: for and on behalf of i2 Analytical Ltd GF 100.12

piotrowskid berrilld

05/09/2019
"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of measurement 

uncertainty can be provided on request."

0.3 20
0.212 16
0.15 13
0.063 11

1.18 32
0.6 29 Particle density (assumed)

0.425 25 2.65 Mg/m3

3.35 39 Uniformity Coefficient 290
2 36 Curvature Coefficient 0.89

6.3 43 D30 0.737
5 42 D10 0.046

14 62 D100 50
10 51 D60 13.2

28 92 0.0016 6
20 75 Grading Analysis

50 100 0.0179 8 Silt 4.90
37.5 98 0.0131 8 Clay 5.80

75 100 0.0353 9 Gravel 64.50
63 100 0.0251 9 Sand 24.80

125 100 0.0630 11 Sample Proportions %  dry mass
90 100 0.0493 10 Very coarse 0.00

Not Given B
Brown slightly silty slightly clayey sandy GRAVEL

Sieving Sedimentation

Particle Size mm % Passing Particle Size mm % Passing

John Taylor 27/08/2019
Silver Street Not Given
Not Given

1298248 4.00
BH3 4.50

Westlakes Consulting 1227-6-0

Unit 2.1,, 20 Dale Street,, 
Manchester, M1 1EZ

19-55955
Not Given
21/08/2019

SILT
Fine Medium Coarse

SAND
Fine Medium Coarse

GRAVEL
Fine Medium CoarseCLAY COBBLES BOULDERS

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

Pe
rc

en
ta

ge
 P

as
si

ng
  %

Particle Size    mm

Page 1 of 1



SUMMARY REPORT

Summary of Saturation Moisture Content Test Results

Tested in Accordance with: BS 1377-2: 1990: Clause 3.3
Client: Client Reference:
Client Address: Job Number:

Date Sampled:
Date Received:

Contact: Date Tested:
Site Name: Sampled By:
Site Address:

Test results

m m % Mg/m3 Mg/m3 %

7.50 8.00 B 31 1.91 1.47 30

Note: SMC - Saturation Moisture Content; MC - Moisture Content

Comments:

Approved: Dariusz Piotrowski Signed: Darren Berrill
PL Geotechnical Laboratory Manager Geotechnical General Manager
Date Reported: for and on behalf of i2 Analytical Ltd GF 132.9

"Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation. 
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory. 
The results included within the report are representative of the samples submitted for analysis.
The analysis was carried out at i2 Analytical Limited, ul. Pionierow 39, 41-711 Ruda Slaska, Poland."

"Any assessment of compliance with specifications based the analytical results in a report take in to account no contribution from uncertainty of measurement. Application of uncertainty of 
measurement would provide a range within which the true result lies. An estimate of measurement uncertainty can be provided on request."

piotrowskid berrilld

05/09/2019

1298249 BH3 Not Given White CHALK
Supplied lump of chalk fails to 

comply with volume requirements 
as per BS1377:2 Clause 3.3.5.1

SMC
Bulk 

density
Dry 

density
MC

Not Given

Laboratory 
Reference

Hole
No.

Sample

Description Remarks
Reference

Depth 
Top

Depth 
Base

Type

Westlakes Consulting 1227-6-0

Unit 2.1,, 20 Dale Street,, 
Manchester, M1 1EZ

19-55955
Not Given
21/08/2019

John Taylor 27/08/2019
Silver Street Not Given

Page 1 of 1



5 – 7 Hexthorpe Road, Hexthorpe,
Doncaster DN4 0AR
tel: +44 (0)844 815 6641
fax: +44 (0)844 815 6642
e-mail: rgunson@prosoils.co.uk               

awatkins@prosoils.co.uk                  

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is 
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results 

reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in 
full, without the prior written approval of the laboratory.

Checked and Approved Signatories: 

            R Gunson                                  A Watkins                                     R Berriman
(Director)                                   (Director)        (Quality Manager)

                                                            
                                                         

     L Knight                                           S Eyre                 A Fry                   
                       (Senior Technician)    (Senior Technician)                    (Senior Technician)

Page 1 of 

LABORATORY
REPORT

4043

Contract Number: PSL18/0644 

Report Date:   26 February 2018 

Client’s Reference:     

Client Name:  Westlakes Engineering
Unit 2.1 
20 Dale Street
Manchester
M1 1EZ 

For the attention of: Helen Brown

Contract Title:  40 Silver Street, Reading  

Date Received: 8/2/2018  
Date Commenced:  8/2/2018  
Date Completed:         26/2/2018  

Notes:  Opinions and Interpretations are outside the UKAS Accreditation
* Denotes test not included in laboratory scope of accreditation
$ Denotes test carried out by approved contractor



PSL001       Issue 2 Nov 15 Page          of          .

  
Hole Sample Sample Top Base

Number Number Type Depth Depth 
m m

BH1 U100 6.50 6.95 Stiff brown slightly gravelly sandy CLAY.
BH2 U100 2.00 2.45 Brown slightly gravelly sandy CLAY.
BH1 Bulk 1.20 1.70 Brown slightly gravelly very sandy CLAY.
BH2 Bulk 1.20 1.70 Brown slightly gravelly very sandy CLAY.
BH2 Bulk 4.00 5.00 Brown very sandy slightly clayey silty GRAVEL.

Contract No:
PSL18/0644
Client Ref:

4043

SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Description of Sample

40 Silver Street, Reading



PSL002       Issue 2 Nov 15 Page          of          .

(BS1377 : PART 2 : 1990)

  Moisture Linear Particle Liquid Plastic Plasticity Passing
Hole Sample Sample Top Base Content Shrinkage Density Limit Limit Index .425mm Remarks

Number Number Type Depth Depth % % Mg/m3 % % % %
m m Clause 3.2 Clause 6.5 Clause 8.2 Clause 4.3/4 Clause 5.3 Clause 5.4

BH1 U100 6.50 6.95 22 48 23 25 96
BH2 U100 2.00 2.45 16 49 23 26 91
BH1 Bulk 1.20 1.70 19 33 16 17 94
BH2 Bulk 1.20 1.70 21 35 17 18 93

SYMBOLS :    NP : Non Plastic * : Liquid Limit and Plastic Limit Wet Sieved.

4043
Client Ref:

40 Silver Street, Reading

Contract No:

SUMMARY OF SOIL CLASSIFICATION TESTS

Intermediate plasticity CI.

Intermediate plasticity CI.
Intermediate plasticity CI.
Low plasticity CL.

PSL18/0644



PSL002       Issue 2 Nov 15 Page          of          .

4043

40 Silver Street, Reading

0

Contract No:
PSL18/0644
Client Ref:

PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION.
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PSL005 Nov 15 Page           of         

Hole Number: Top Depth (m):

Sample Number: Base Depth(m):

Sample Type:

BS Test Percentage 1 1 Soil Total
Sieve (mm) Passing 1 1 Fraction Percentage

125 100 1 1
75 100 1 1 Cobbles 0
63 100 1 1 Gravel 53

37.5 100 1 1 Sand 36
20 92 1 1 Silt/Clay 11
10 68 1 1
6.3 61

3.35 52
2 47

1.18 42
0.6 36
0.3 22

0.212 18 Remarks:
0.15 14 See Summary of Soil Descriptions
0.063 11

4043

PARTICLE SIZE DISTRIBUTION TEST
BS1377 : Part 2 : 1990

Wet Sieve, Clause 9.2

4.00

5.00

Contract No:

BH2

Bulk

PSL18/0644
Client Ref:40 Silver Street, Reading
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PSLR031          Issue 2 Nov 15 Page          of          .                    

Top Depth (m):

Base Depth (m):

102.0 207.0 Test:
Specimen Moisture Bulk Dry Cell Corr. Max. Shear Failure Mode

Content Density Density Pressure Deviator Strength Strain of Sample taken from top of tube

(%) (Mg/m3) (Mg/m3) (kPa) Stress Cu (%) Failure Rate of strain = 2 %/min

(kPa) (kPa) Latex Membrane used 0.2 mm thick,

f f Correction applied 0.34

1 22 2.11 1.73 120 208 104 17.7 Plastic

4043

UNDRAINED SHEAR STRENGTH IN TRIAXIAL COMPRESSION
WITHOUT MEASUREMENT OF PORE PRESSURE

BS1377 : Part7 : 1990: Clause 8

Diameter (mm):

Hole Number:

Sample Number: 6.95

Sample Type 

Height (mm): Remarks:

Contract No:

6.50

Client Ref:

U100

See summary of soil descriptions 

BH1

PSL18/0644

UU Single Stage

40 Silver Street, Reading

Undisturbed Sample
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PSL002       Issue 2 Nov 15 Page          of          .

(BS1377 : PART 2 & 4 : 1990)

  Moisture Saturated Dry Passing Chalk
Hole Sample Sample Top Base Content MC Density 10mm Crushing

Number Number Type Depth Depth % % Mg/m3 Sieve Value
m m % CCV

BH1 U100 8.00 8.45 28 28 1.55
BH2 U100 6.50 6.95 20 19 1.77
BH1 Bulk 7.50 8.00 28 29 1.50
BH2 Bulk 12.00 13.00 29 30 1.49

* Chalk Crushing Value is out of our UKAS Scope

4043

40 Silver Street, Reading

Contract No:
PSL18/0644
Client Ref:

SUMMARY OF CHALK TESTS

Remarks





40 - 68 Silver Street, Reading
Phase 1 & 2 Ground Investigation Report 1227-003-002

Appendix 4 Chemical Test Results



Certificate Number 13-Feb-18
Client 

Our Reference 

Client Reference 

Order No 

Contract Title 

Description 

Date Received 

Date Started 

Date Completed 

Test Procedures
Notes

Approved By 

Adam Fenwick

Certificate of Analysis

18-02501-1
Westlakes Engineering Ltd
Unit 2.1
20 Dale Street
Manchester
M1 1EZ

18-02501-1

1227/SI

(not supplied)

Opinions and interpretations are outside the laboratory's scope of ISO 17025
accreditation. This certificate is issued in accordance with the accreditation
requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the material supplied to the laboratory. This certificate shall not be
reproduced except in full, without the prior written approval of the laboratory.

Contracts Manager

Identified by prefix DETSn (details on request).

40 Silver Street, Reading

13 Soil samples, 4 Leachate samples.

01-Feb-18

01-Feb-18

13-Feb-18

This report supersedes 18-02501. Extra testing. 

Derwentside Environmental Testing Services Limited
Unit 2, Park Road Industrial Estate South, Consett, Co Durham, DH8 5PY

Page 1 of 11              .



Summary of Chemical Analysis
Soil Samples

Our Ref 18-02501-1
Client Ref 1227/SI

Contract Title 40 Silver Street, Reading
Lab No 1292048 1292049 1292050 1292051 1292052 1292053 1292054

Sample ID WS1 WS2 WS3 WS4 WS4 WS5 WS5
Depth 0.35 2.50 0.50 0.50 2.70 0.30 1.25

Other ID
Sample Type SOIL SOIL SOIL SOIL SOIL SOIL SOIL

Sampling Date 29/01/18 29/01/18 29/01/18 29/01/18 29/01/18 29/01/18 29/01/18
Sampling Time n/s n/s n/s n/s n/s n/s n/s

Test Method LOD Units
DETSC 1102 0.001 %
DETSC 1102 0

DETSC 2301# 0.2 mg/kg 14 15 12 12 15 8.1
DETSC 2301# 0.1 mg/kg 0.4 < 0.1 0.2 0.2 < 0.1 0.1
DETSC 2301# 0.15 mg/kg 13 21 11 13 25 12
DETSC 2204* 1 mg/kg < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
DETSC 2301# 0.2 mg/kg 380 14 37 44 17 20
DETSC 2301# 0.3 mg/kg 310 17 530 470 17 42
DETSC 2325# 0.05 mg/kg 0.61 < 0.05 0.47 1.0 < 0.05 0.09
DETSC 2301# 1 mg/kg 16 22 13 15 26 11
DETSC 2301# 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5 0.6 0.6
DETSC 2301# 1 mg/kg 360 42 120 75 42 42

DETSC 2009 1 uS/cm 600 490
DETSC 2008# 8.0 8.8 9.2 7.7 7.6 7.9
DETSC 2002# 0.1 % 2.3 0.3 1.4 2.6 0.4 1.2
DETSC 2016* -500 mV 170 170 150
DETSC 2076# 10 mg/l 170 83 15
DETSC 2320 0.01 % 0.05 0.03 < 0.01
DETSC 2321# 0.01 % 0.11 0.07 0.02

DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 0.48
DETSC 3072# 1.5 mg/kg < 1.5 < 1.5 < 1.5 < 1.5
DETSC 3072# 1.2 mg/kg < 1.2 < 1.2 < 1.2 < 1.2
DETSC 3072# 1.5 mg/kg < 1.5 < 1.5 < 1.5 3.1
DETSC 3072# 3.4 mg/kg < 3.4 < 3.4 < 3.4 < 3.4
DETSC 3072* 10 mg/kg < 10 < 10 < 10 < 10
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3321* 0.01 mg/kg < 0.01 < 0.01 < 0.01 0.13
DETSC 3072# 0.9 mg/kg < 0.9 < 0.9 < 0.9 < 0.9
DETSC 3072# 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
DETSC 3072# 0.6 mg/kg < 0.6 < 0.6 < 0.6 < 0.6
DETSC 3072# 1.4 mg/kg < 1.4 1.8 < 1.4 < 1.4
DETSC 3072* 10 mg/kg < 10 < 10 < 10 < 10
DETSC 3072* 10 mg/kg < 10 < 10 < 10 < 10

DETSC 2130# 0.3 mg/kg < 0.3 < 0.3 0.7 0.4 < 0.3 < 0.3

Asbestos Quantification
Asbestos Quantification

Arsenic
Cadmium
Chromium
Chromium, Hexavalent
Copper
Lead
Mercury
Nickel
Selenium
Zinc

Conductivity
pH
Organic matter
Redox Potential
Sulphate Aqueous Extract as SO4
Sulphur as S, Total
Sulphate as SO4, Total

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Aliphatic C12-C16

TPH Ali/Aro Total

Aliphatic C16-C21
Aliphatic C21-C35
Aliphatic C5-C35
Aromatic C5-C7
Aromatic C7-C8
Aromatic C8-C10

Phenol - Monohydric

Metals

Inorganics

Petroleum Hydrocarbons

Phenols

Aromatic C10-C12
Aromatic C12-C16
Aromatic C16-C21
Aromatic C21-C35
Aromatic C5-C35
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Summary of Chemical Analysis
Soil Samples

Our Ref 18-02501-1
Client Ref 1227/SI

Contract Title 40 Silver Street, Reading
Lab No

Sample ID
Depth

Other ID
Sample Type

Sampling Date
Sampling Time

Test Method LOD Units
DETSC 1102 0.001 %
DETSC 1102 0

DETSC 2301# 0.2 mg/kg
DETSC 2301# 0.1 mg/kg
DETSC 2301# 0.15 mg/kg
DETSC 2204* 1 mg/kg
DETSC 2301# 0.2 mg/kg
DETSC 2301# 0.3 mg/kg
DETSC 2325# 0.05 mg/kg
DETSC 2301# 1 mg/kg
DETSC 2301# 0.5 mg/kg
DETSC 2301# 1 mg/kg

DETSC 2009 1 uS/cm
DETSC 2008#
DETSC 2002# 0.1 %
DETSC 2016* -500 mV
DETSC 2076# 10 mg/l
DETSC 2320 0.01 %
DETSC 2321# 0.01 %

DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 1.2 mg/kg
DETSC 3072# 1.5 mg/kg
DETSC 3072# 3.4 mg/kg
DETSC 3072* 10 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3321* 0.01 mg/kg
DETSC 3072# 0.9 mg/kg
DETSC 3072# 0.5 mg/kg
DETSC 3072# 0.6 mg/kg
DETSC 3072# 1.4 mg/kg
DETSC 3072* 10 mg/kg
DETSC 3072* 10 mg/kg

DETSC 2130# 0.3 mg/kg

Asbestos Quantification
Asbestos Quantification

Arsenic
Cadmium
Chromium
Chromium, Hexavalent
Copper
Lead
Mercury
Nickel
Selenium
Zinc

Conductivity
pH
Organic matter
Redox Potential
Sulphate Aqueous Extract as SO4
Sulphur as S, Total
Sulphate as SO4, Total

Aliphatic C5-C6
Aliphatic C6-C8
Aliphatic C8-C10
Aliphatic C10-C12
Aliphatic C12-C16

TPH Ali/Aro Total

Aliphatic C16-C21
Aliphatic C21-C35
Aliphatic C5-C35
Aromatic C5-C7
Aromatic C7-C8
Aromatic C8-C10

Phenol - Monohydric

Metals

Inorganics

Petroleum Hydrocarbons

Phenols

Aromatic C10-C12
Aromatic C12-C16
Aromatic C16-C21
Aromatic C21-C35
Aromatic C5-C35

1292055 1292056 1292057 1292058 1292059 1292060
BH01 BH01 BH02 BH02 BH02 BH02

0.30 12.70 0.40 1.20 6.00 7.00

SOIL SOIL SOIL SOIL SOIL SOIL
29/01/18 29/01/18 29/01/18 29/01/18 29/01/18 29/01/18

n/s n/s n/s n/s n/s n/s

0.001
Y

8.5 1.5 18 11 91 1.5
0.1 0.3 0.4 < 0.1 0.3 0.6
13 3.2 16 22 33 1.8

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
17 4.6 63 9.4 9.9 2.1
32 4.9 360 16 22 2.2

< 0.05 < 0.05 0.82 < 0.05 < 0.05 < 0.05
9.8 2.8 17 18 26 3.4

< 0.5 < 0.5 < 0.5 < 0.5 0.6 < 0.5
43 17 220 38 64 15

200 210 230
8.1 8.5 8.2 8.1 7.9 8.5
1.0 0.4 2.7 0.4 0.2 0.3

170 140 170
27 11 22 37

0.03 < 0.01 0.01 0.02
0.07 0.05 0.06 0.06

< 0.01 < 0.01
< 0.01 < 0.01
< 0.01 < 0.01

2.6 < 1.5
16 < 1.2
20 < 1.5

< 3.4 < 3.4
40 < 10

< 0.01 < 0.01
< 0.01 < 0.01
< 0.01 < 0.01

4.0 < 0.9
18 < 0.5
21 < 0.6

5.9 < 1.4
48 < 10
89 < 10

< 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
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Summary of Chemical Analysis
Soil VOC/SVOC Samples

Our Ref 18-02501-1
Client Ref 1227/SI

Contract Title 40 Silver Street, Reading
Lab No 1292048 1292051 1292053 1292054 1292056 1292057

Sample ID WS1 WS4 WS5 WS5 BH01 BH02
Depth 0.35 0.50 0.30 1.25 12.70 0.40

Other ID
Sample Type SOIL SOIL SOIL SOIL SOIL SOIL

Sampling Date 29/01/18 29/01/18 29/01/18 29/01/18 29/01/18 29/01/18
Sampling Time n/s n/s n/s n/s n/s n/s

Test Method LOD Units

DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 0.03 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

Vinyl Chloride
1,1 Dichloroethylene
Trans-1,2-dichloroethylene
1,1-dichloroethane
Cis-1,2-dichloroethylene
2,2-dichloropropane
Bromochloromethane
Chloroform
1,1,1-trichloroethane
1,1-dichloropropene
Carbon tetrachloride
Benzene
1,2-dichloroethane
Trichloroethylene
1,2-dichloropropane
Dibromomethane
Bromodichloromethane
cis-1,3-dichloropropene
Toluene
trans-1,3-dichloropropene
1,1,2-trichloroethane
Tetrachloroethylene
1,3-dichloropropane
Dibromochloromethane
1,2-dibromoethane
Chlorobenzene
1,1,1,2-tetrachloroethane
Ethylbenzene
m+p-Xylene
o-Xylene
Styrene
Bromoform
Isopropylbenzene
Bromobenzene
1,2,3-trichloropropane
n-propylbenzene
2-chlorotoluene
1,3,5-trimethylbenzene
4-chlorotoluene
Tert-butylbenzene
1,2,4-trimethylbenzene

VOCs
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Summary of Chemical Analysis
Soil VOC/SVOC Samples

Our Ref 18-02501-1
Client Ref 1227/SI

Contract Title 40 Silver Street, Reading
Lab No 1292048 1292051 1292053 1292054 1292056 1292057

Sample ID WS1 WS4 WS5 WS5 BH01 BH02
Depth 0.35 0.50 0.30 1.25 12.70 0.40

Other ID
Sample Type SOIL SOIL SOIL SOIL SOIL SOIL

Sampling Date 29/01/18 29/01/18 29/01/18 29/01/18 29/01/18 29/01/18
Sampling Time n/s n/s n/s n/s n/s n/s

Test Method LOD Units
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 0.04 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
DETSC 3431* 0.01 mg/kg < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

DETSC 3433 0.1 mg/kg < 0.1 < 0.1 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg 1.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

sec-butylbenzene
p-isopropyltoluene
1,3-dichlorobenzene
1,4-dichlorobenzene
n-butylbenzene
1,2-dichlorobenzene
1,2-dibromo-3-chloropropane
1,2,4-trichlorobenzene
Hexachlorobutadiene
Naphthalene
1,2,3-trichlorobenzene
MTBE

Phenol
Aniline
2-Chlorophenol
Benzyl Alcohol
2-Methylphenol
Bis(2-chloroisopropyl)ether
3&4-Methylphenol
2,4-Dimethylphenol
Bis-(dichloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
2,4-Dinitrotoluene
Acenaphthylene
3-Nitroaniline
Acenaphthene
4-Nitrophenol
Dibenzofuran
2,6-Dinitrotoluene
2,3,4,6-Tetrachlorophenol
Diethylphthalate
4-Chlorophenylphenylether
Fluorene

SVOCs
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Summary of Chemical Analysis
Soil VOC/SVOC Samples

Our Ref 18-02501-1
Client Ref 1227/SI

Contract Title 40 Silver Street, Reading
Lab No 1292048 1292051 1292053 1292054 1292056 1292057

Sample ID WS1 WS4 WS5 WS5 BH01 BH02
Depth 0.35 0.50 0.30 1.25 12.70 0.40

Other ID
Sample Type SOIL SOIL SOIL SOIL SOIL SOIL

Sampling Date 29/01/18 29/01/18 29/01/18 29/01/18 29/01/18 29/01/18
Sampling Time n/s n/s n/s n/s n/s n/s

Test Method LOD Units
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg 0.6 0.2 < 0.1 < 0.1 < 0.1 0.3
DETSC 3433 0.1 mg/kg 0.3 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg 1.7 0.5 < 0.1 < 0.1 < 0.1 0.7
DETSC 3433 0.1 mg/kg 1.5 0.4 < 0.1 < 0.1 < 0.1 0.6
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg 0.8 0.3 < 0.1 < 0.1 < 0.1 0.4
DETSC 3433 0.1 mg/kg 1.1 0.4 < 0.1 < 0.1 < 0.1 0.5
DETSC 3433 0.1 mg/kg 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg 1.3 0.3 < 0.1 < 0.1 < 0.1 0.7
DETSC 3433 0.1 mg/kg 0.4 0.1 < 0.1 < 0.1 < 0.1 0.2
DETSC 3433 0.1 mg/kg 1.2 0.3 < 0.1 < 0.1 < 0.1 0.4
DETSC 3433 0.1 mg/kg 1.1 0.3 < 0.1 < 0.1 < 0.1 0.3
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg 0.8 0.2 < 0.1 < 0.1 < 0.1 0.3
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
DETSC 3433* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

4-Nitroaniline
2-Methyl-4,6-Dinitrophenol
Diphenylamine
4-Bromophenylphenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene

1,2-Dinitrobenzene

Bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(123cd)pyrene

2,3,5,6-Tetrachlorophenol
Azobenzene
Carbazole

Dibenzo(ah)anthracene
Benzo(ghi)perylene
1,4-Dinitrobenzene
Dimethylphthalate
1,3-Dinitrobenzene
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Summary of Asbestos Analysis
Soil Samples

Our Ref 18-02501-1
Client Ref 1227/SI

Contract Title 40 Silver Street, Reading

Lab No Sample ID Material Type Result Comment* Analyst
1292048 WS1  0.35 SOIL NAD none Colin Patrick
1292050 WS3  0.50 SOIL NAD none Colin Patrick
1292051 WS4  0.50 SOIL NAD none Colin Patrick
1292053 WS5  0.30 SOIL NAD none Colin Patrick
1292054 WS5  1.25 SOIL NAD none Colin Patrick
1292055 BH01  0.30 SOIL NAD none Colin Patrick
1292057 BH02  0.40 SOIL Chrysotile bundle of Chrysotile fibres Colin Patrick

Crocidolite = Blue Asbestos, Amosite = Brown Asbestos, Chrysotile = White Asbestos. Anthophyllite, Actinolite and Tremolite are other forms of Asbestos. Samples 
are analysed by DETSC 1101 using polarised light microscopy in accordance with HSG248 and documented in-house methods. NAD = No Asbestos Detected. Where 
a sample is NAD, the result is based on analysis of at least 2 sub-samples and should be taken to mean 'no asbestos detected in sample'. Key: * -not included in 
laboratory scope of accreditation.
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Summary of Asbestos Quantification Analysis
Soil Samples

Our Ref 18-02501-1
Client Ref 1227/SI

Contract Title 40 Silver Street, Reading
Lab No 1292057

Sample ID BH02
Depth 0.40

Other ID
Sample Type SOIL

Sampling Date 29/01/18
Sampling Time

Test Method Units
Total Mass% Asbestos (a+b+c) DETSC 1102 Mass % 0.001
Gravimetric Quantification (a) DETSC 1102 Mass % na
Detailed Gravimetric Quantification (b) DETSC 1102 Mass % 0.001
Quantification by PCOM (c) DETSC 1102 Mass % na
Potentially Respirable Fibres (d) DETSC 1102 Fibres/g na
Breakdown of Gravimetric Analysis (a)
   Mass of Sample g 858.42
   ACMs present* type
   Mass of ACM in sample g
   % ACM by mass %
   % asbestos in ACM %
   % asbestos in sample %
Breakdown of Detailed Gravimetric Analysis (b)
   % Amphibole bundles in sample Mass % na
   % Chrysotile bundles in sample Mass % 0.001
Breakdown of PCOM Analysis (c)
   % Amphibole fibres in sample Mass % na
   % Chrysotile fibres in sample Mass % na
Breakdown of Potentially Respirable Fibre Analysis (d)
   Amphibole fibres Fibres/g na
   Chrysotile fibres Fibres/g na

* Denotes test or material description outside of UKAS accreditation.
% asbestos in Asbestos Containing Materials (ACMs) is determined by
by reference to HSG 264.
Recommended sample size for quantification is approximately 1kg
# denotes deviating sample
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WASTE ACCEPTANCE CRITERIA TESTING
ANALYTICAL REPORT

Our Ref 18-02501-1
Client Ref 1227/SI

Contract Title 40 Silver Street, Reading Sample Numbers 1292051 1292061 1292062
Sample Id WS4 0.50 Date Analysed

Units
% 3 5 6
% n/a n/a 10

mg/kg 6 n/a n/a
mg/kg 1 n/a n/a
mg/kg 500 n/a n/a
mg/kg 100 n/a n/a

pH Units n/a >6 n/a
mol/kg n/a TBE TBE
mol/kg n/a TBE TBE

2:1 8:1 LS2 LS10
1.5 1.1 0.003 0.012 0.5 2 25
5.5 1.7 < 0.02 < 0.1 20 100 300

< 0.03 < 0.03 < 0.004 < 0.02 0.04 1 5
0.3 < 0.25 < 0.02 < 0.1 0.5 10 70
1 0.7 < 0.004 < 0.02 2 50 100

0.02 0.01 < 0.0004 < 0.002 0.01 0.2 2
< 1.1 < 1.1 < 0.02 < 0.1 0.5 10 30
< 0.5 < 0.5 < 0.02 < 0.1 0.4 10 40
0.14 < 0.09 < 0.01 < 0.05 0.5 10 50
0.35 0.18 < 0.01 < 0.05 0.06 0.7 5
0.87 0.38 < 0.006 < 0.03 0.1 0.5 7
1.4 < 1.3 0.003 < 0.01 4 50 200

2900 1600 < 20 < 100 800 15,000 25,000
< 100 160 < 0.02 1.34 10 150 500
29000 9200 58 123.7 1000 20,000 50,000

180000 70000 360 875.9 4000 60,000 100,000
< 100 < 100 < 0.2 < 1 1 n/a n/a
2800 < 2000 < 10 < 50 500 800 1000

TBE - To Be Evaluated
6.8 7.5 SNRHW - Stable Non-Reactive 
254 100 Hazardous Waste
13 12

0.140
0.124

0.231
0.198

0.991
0.91

Disclaimer:  The WAC limit values are provided for guidance only. DETS does not accept responsibility for errors or omissions.
Values are correct at time of issue.

Volume of Eluate VE2

Mass of dry Sample Kg
Stage 1
Volume of Leachant L2
Volume of Eluate VE1
Stage 2
Volume of Leachant L8

Additional Information
DETSC 2008 pH
DETSC 2009 Conductivity uS/cm
* Temperature*
Mass of Sample Kg

DETSC 2055 Chloride as Cl
DETSC 2055* Fluoride as F
DETSC 2055 Sulphate as SO4
DETSC 2009* Total Dissolved Solids
DETSC 2130 Phenol Index
* Dissolved Organic Carbon

DETSC 2306 Molybdenum as Mo
DETSC 2306 Nickel as Ni
DETSC 2306 Lead as Pb
DETSC 2306 Antimony as Sb
DETSC 2306 Selenium as Se
DETSC 2306 Zinc as Zn

DETSC 2306 Arsenic as As
DETSC 2306 Barium as Ba
DETSC 2306 Cadmium as Cd
DETSC 2306 Chromium as Cr
DETSC 2306 Copper as Cu
DETSC 2306 Mercury as Hg

Test Results On Leachate WAC Limit Values
Limit values for LS10 Leachate

Determinand and Method Reference Conc in Eluate ug/l Amount Leached mg/kg Inert 
Waste

SNRHW Hazardous 
Waste

DETSC2008# pH
DETS073* Acid Neutralisation Capacity (pH4)
DETS073* Acid Neutralisation Capacity (pH7)

DETSC 3401# PCBs (7 congeners) < 0.01
DETSC 3311# TPH (C10 - C40) 36
DETSC 3301 PAHs < 1.6

DETSC 2084# Total Organic Carbon 2.5
DETSC 2003# Loss On Ignition 4.6
DETSC 3321# BTEX < 0.04

09/02/2018

Test Results On Waste WAC Limit Values
Inert 

Waste
SNRHW Hazardous 

WasteDeterminand and Method Reference Result
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WASTE ACCEPTANCE CRITERIA TESTING
ANALYTICAL REPORT

Our Ref 18-02501-1
Client Ref 1227/SI

Contract Title 40 Silver Street, Reading Sample Numbers 1292055 1292063 1292064
Sample Id BH01 0.30 Date Analysed

Units
% 3 5 6
% n/a n/a 10

mg/kg 6 n/a n/a
mg/kg 1 n/a n/a
mg/kg 500 n/a n/a
mg/kg 100 n/a n/a

pH Units n/a >6 n/a
mol/kg n/a TBE TBE
mol/kg n/a TBE TBE

2:1 8:1 LS2 LS10
1.2 1.1 0.002 0.011 0.5 2 25
1.2 1.1 < 0.02 < 0.1 20 100 300

< 0.03 < 0.03 < 0.004 < 0.02 0.04 1 5
0.7 < 0.25 < 0.02 < 0.1 0.5 10 70
0.8 < 0.4 < 0.004 < 0.02 2 50 100

< 0.01 < 0.01 < 0.0004 < 0.002 0.01 0.2 2
1.5 1.4 < 0.02 < 0.1 0.5 10 30

< 0.5 < 0.5 < 0.02 < 0.1 0.4 10 40
< 0.09 < 0.09 < 0.01 < 0.05 0.5 10 50
0.21 < 0.17 < 0.01 < 0.05 0.06 0.7 5

< 0.25 < 0.25 < 0.006 < 0.03 0.1 0.5 7
< 1.3 < 1.3 < 0.002 < 0.01 4 50 200
2700 1500 < 20 < 100 800 15,000 25,000
< 100 < 100 < 0.02 < 0.1 10 150 500
4200 2400 < 20 < 100 1000 20,000 50,000

47000 39000 94 402.2 4000 60,000 100,000
< 100 < 100 < 0.2 < 1 1 n/a n/a
4000 < 2000 < 10 < 50 500 800 1000

TBE - To Be Evaluated
8 8.9 SNRHW - Stable Non-Reactive 

67 55 Hazardous Waste
14 14

0.140
0.121

0.224
0.185

0.971
0.9

Disclaimer:  The WAC limit values are provided for guidance only. DETS does not accept responsibility for errors or omissions.
Values are correct at time of issue.

Volume of Eluate VE2

Mass of dry Sample Kg
Stage 1
Volume of Leachant L2
Volume of Eluate VE1
Stage 2
Volume of Leachant L8

Additional Information
DETSC 2008 pH
DETSC 2009 Conductivity uS/cm
* Temperature*
Mass of Sample Kg

DETSC 2055 Chloride as Cl
DETSC 2055* Fluoride as F
DETSC 2055 Sulphate as SO4
DETSC 2009* Total Dissolved Solids
DETSC 2130 Phenol Index
* Dissolved Organic Carbon

DETSC 2306 Molybdenum as Mo
DETSC 2306 Nickel as Ni
DETSC 2306 Lead as Pb
DETSC 2306 Antimony as Sb
DETSC 2306 Selenium as Se
DETSC 2306 Zinc as Zn

DETSC 2306 Arsenic as As
DETSC 2306 Barium as Ba
DETSC 2306 Cadmium as Cd
DETSC 2306 Chromium as Cr
DETSC 2306 Copper as Cu
DETSC 2306 Mercury as Hg

Test Results On Leachate WAC Limit Values
Limit values for LS10 Leachate

Determinand and Method Reference Conc in Eluate ug/l Amount Leached mg/kg Inert 
Waste

SNRHW Hazardous 
Waste

DETSC2008# pH
DETS073* Acid Neutralisation Capacity (pH4)
DETS073* Acid Neutralisation Capacity (pH7)

DETSC 3401# PCBs (7 congeners) < 0.01
DETSC 3311# TPH (C10 - C40) < 10
DETSC 3301 PAHs < 1.6

DETSC 2084# Total Organic Carbon 0.6
DETSC 2003# Loss On Ignition 2.2
DETSC 3321# BTEX < 0.04

07/02/2018

Test Results On Waste WAC Limit Values
Inert 

Waste
SNRHW Hazardous 

WasteDeterminand and Method Reference Result
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Information in Support of the Analytical Results
Our Ref 18-02501-1

Client Ref 1227/SI
Contract 40 Silver Street, Reading

Containers Received & Deviating Samples

Lab No Sample ID
Date 
Sampled Containers Received

Holding time 
exceeded for 
tests

Inappropriate 
container for 
tests

1292048 WS1 0.35 SOIL 29/01/18 GJ 250ml, GJ 60ml, PT 1L
1292049 WS2 2.50 SOIL 29/01/18 GJ 250ml, GJ 60ml, PT 1L
1292050 WS3 0.50 SOIL 29/01/18 GJ 250ml, GJ 60ml, PT 1L
1292051 WS4 0.50 SOIL 29/01/18 GJ 250ml x3, GJ 60ml x2, PT 1L x2
1292052 WS4 2.70 SOIL 29/01/18 PT 1L
1292053 WS5 0.30 SOIL 29/01/18 GJ 250ml, GJ 60ml, PT 1L
1292054 WS5 1.25 SOIL 29/01/18 GJ 250ml, GJ 60ml, PT 1L
1292055 BH01 0.30 SOIL 29/01/18 GJ 250ml x3, GJ 60ml x3, PT 1L x3
1292056 BH01 12.70 SOIL 29/01/18 GJ 60ml
1292057 BH02 0.40 SOIL 29/01/18 GJ 250ml, GJ 60ml, PT 1L
1292058 BH02 1.20 SOIL 29/01/18 PT 1L
1292059 BH02 6.00 SOIL 29/01/18 PT 1L
1292060 BH02 7.00 SOIL 29/01/18 PT 1L
1292061 WS4 0.50 LEACHATE 29/01/18 GJ 250ml x3, GJ 60ml x2, PT 1L x2
1292062 WS4 0.50 LEACHATE 29/01/18 GJ 250ml x3, GJ 60ml x2, PT 1L x2
1292063 BH01 0.30 LEACHATE 29/01/18 GJ 250ml x3, GJ 60ml x3, PT 1L x3
1292064 BH01 0.30 LEACHATE 29/01/18 GJ 250ml x3, GJ 60ml x3, PT 1L x3

Soil Analysis Notes
Inorganic soil analysis was carried out on a dried sample, crushed to pass a 425μm sieve, in accordance with BS1377.
Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.
The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal
From the issue date of this test certificate, samples will be held for the following times prior to disposal :-
Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months

Key: G-Glass P-Plastic J-Jar T-Tub 
DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples received may 
be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 'Guidance on 
Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time, inappropriate containers 
etc are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised due to sample deviations. If 
no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a sampled date (and time for waters) 
this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container supplied is suitable.
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Appendix 5 Risk Assessment Information

These tables are based on CIRIA 552 & 665 risk assessment methodology

Classification of Probability

Classification Definition
High likelihood There is a pollution linkage and an event that either appears very likely in 

the short-term and almost inevitable over the long-term, or there is 
evidence at the receptor of harm or pollution.

Likely There is a pollutant linkage and all the elements are present and in the right 
place, which means that it is probable that an event will occur.  
Circumstances are such that an event is not inevitable, but possible in the 
short-term and likely over the long-term.

Low likelihood There is a pollution linkage and circumstances are possible under which an 
event could occur.  However, it is by no means certain that even over a 
longer period such an event would take place, and it is less likely in the 
short-term.

Unlikely There is a pollution linkage but circumstances are such that it is improbable 
that an event would occur even in the very long-term.

Classification of Consequence

Classification Definition
Severe Short-term acute risk to human health.

Short-term risk of pollution of sensitive water resources.
Short-term risk to a particular ecosystem.
Catastrophic damage to building/property.

Medium Chronic damage to human health.
Pollution of sensitive water resources.
A significant change in a particular organism or ecosystem.

Mild Pollution of non-sensitive water resources.
Significant damage to crops, buildings, structures and services.
Damage to sensitive buildings/structures/services or the environment.

Minor Harm, although not necessarily significant harm, which may result in 
financial loss, or expenditure to resolve.
Non-permanent human health effects.
Easily repairable effects of damage to buildings, structures and services.
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Combination of Consequence vs. Probability

Consequence
Severe Medium Mild Minor

Pr
ob

ab
ilit

y

High 
likelihood

Very high risk High risk Moderate risk Moderate/low 
risk

Likely High risk Moderate risk Moderate/low 
risk

Low risk

Low 
likelihood

Moderate risk Moderate/low 
risk

Low risk Very low risk

Unlikely Moderate/low 
risk

Low risk Very low risk Very low risk

Description of Risk and Likely Action Required

Classification Definition
Very high risk There is a high probability that severe harm could arise to a designated 

receptor from an identified hazard, or there is evidence that severe harm to 
a designated receptor is currently happening.
This risk, if realised, is likely to result in a substantial liability.
Urgent investigation (if not undertaken already) and remediation are likely 
to be required.  

High risk Harm if likely to arise to a designated receptor from an identified hazard.
Realisation of the risk is likely to present a substantial liability.
Urgent investigation (if not undertaken already) is required and remedial 
works may be necessary in the short-term and are likely over the longer-
term.

Moderate risk It is possible that harm could arise to a designated receptor from an 
identified hazard.  However, it is either relatively unlikely that any such 
harm would be severe, or if any harm were to occur it is more likely that 
the harm would be relatively mild.
Investigation (if not undertaken already) is normally required to clarify the 
risk and to determine the potential liability.  Some remedial works may be 
required in the long-term.

Low risk It is possible that harm could arise to a designated receptor from an 
identified hazard, but it is likely that this harm, if realised, would at worst 
normally be mild.

Very low risk There is a low possibility that harm could arise to a receptor.  In the event 
of such harm being realised it is not likely to be severe.
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Human Health Soils Generic Assessment Criteria Background Information

Current practice during the Generic Quantitative Risk Assessment (GQRA) stage of assessing land affected 
by contamination is to use generic screening values. These generic screening values have previously taken 
the form of risk-based Soil Guideline Values (SGVs) or other Generic Assessment Criteria (GACs) that are 
most typically derived using the Environment Agency's Contaminated Land Exposure Assessment (CLEA)
model and are based on Health Criteria Values (HCVs) as defined in SR2 (Environment Agency 2009a).  The 
assessment values derived using this approach are based on a minimal or tolerable level of risk and were 
developed to assist professionals in the assessment of long-term risk to health from human exposure to 
chemical contamination in soil.  

However revised Statutory Guidance to support Part 2A of the Environmental Protection Act 1990 was 
published by Defra in April 2012 which introduced a new four-category system for classifying land under Part 
2A.  This new four-category system is displayed graphically below:  

Category 1 includes land where the level of risk is clearly unacceptable and Category 4 includes land where 

within Categories 1 or 2, such that the Category 2/3 border defines the point at which land is determined under 
the legislation.  

ple test for 
deciding when land is suitable for use and definitely not con -
be dismissed from the need for further risk assessment more quickly and easily and allow regulators to focus 
efforts on the highest-risk land.  The C4SLs are more pragmatic (whilst still strongly precautionary) compared 
to existing generic screening levels.  C4SLs are presented as generic screening criteria for use within a GQRA; 
although it is acknowledged that they adopt a higher level of risk than previous/existing generic screening 
levels (i.e. SGVs and GAC produced using HCVs).  

In December 2014 Defra published final Category 4 Screening Levels (C4SLs) for six contaminants: arsenic, 
benzene, benzo(a)pyrene, cadmium, chromium and lead.  These C4SL were produced using updated 
assumptions relating to the modelling of human health exposure to soil contaminants and are based upon a 
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he 
EA methodology.  The LLTC is 

The Part 2A Statutory Guidance and accompanying Impact Assessment were developed on the basis that 
Category 4 Screening Levels could be used under the planning regime, as they would be in Part 2A 
investigations directly.  Policy responsibility for the National Planning Policy Framework and associated 
Planning Practice Guidanc
Planning Practice Guidance on Land Affected by Contamination now includes reference to the use of C4SLs 
in risk assessment under planning.  

The C4SLs provide an assessment value where contaminant concentrations below the C4SL present an 
acceptable level of risk for a given land use whereby the land is suitable for use and definitely not contaminated 
(i.e. it is in Category 4).  Exceeding a C4SL means that further investigation is required, not that the land is 
necessarily contaminated.  

assessors will use the C4SL in line with the Part 2A Statutory Guidance.  In the absence of a suitable C4SL, 

(Defra SP1010, Companion Document).  

Subsequent to the publication of C4SL; LQM/CIEH have published updated assessment values in 2015 termed 

LQM/CIEH GAC.  The S4ULs fundamentally differ from the C4SLs in that they remain based on the principals 
rined in SR2.  Thus, the authors of the LQM/CIEH publication, consider 

the S4ULs to be equivalent to the SGVs and previous editions of the LQM/CIEH GAC and hence that relevant 
S4ULs can be used in GQRA under both the planning a Part 2A regimes.  

Plant Health Assessment Values

le below.  

Plant Health Assessment Value

pH 5-5.5 pH 5.5-6 pH6-7 pH >7

Zinc 200 200 200 300

Copper 80 100 135 200

Nickel 50 60 75 110



NOTICE - This communication may contain confidential and privileged information that is for the sole use of this project. Any 
unauthorised viewing, copying or distribution of, or reliance on this information is strictly prohibited. 

 

Soil Assessment Values (mg/kg) – S4UL 

Metals 
Residential with home-
grown produce 

Residential without 
home-grown produce 

Source 

Arsenic 37 40 CIEH/LQM/C4SL 

Beryllium 1.7 1.7 CIEH/LQM 

Boron 290 11,000 CIEH/LQM 

Cadmium 11 (22) 85 (150) CIEH/LQM (C4SL) 

Chromium III 910 910 CIEH/LQM 

Chromium VI 6 (21) 6 (21) CIEH/LQM (C4SL) 

Copper 2,400 7,100 CIEH/LQM 

Lead 200 310 C4SL 

Mercury elemental 1.2 1.2 CIEH/LQM 

Mercury Inorganic 40 56 CIEH/LQM 

Mercury Methyl 11 15 CIEH/LQM 

Nickel 130 180 CIEH/LQM 

Selenium 250 430 CIEH/LQM 

Vanadium 410 1,200 CIEH/LQM 

Zinc 3,700 40,000 CIEH/LQM 

Generic assessment criteria (GAC) taken from the ‘Chartered Institute of Environmental Health / Land 
Quality Management ‘The LQM/CIEH S4ULs for Human Health Risk Assessment’. 

 

 



NOTICE - This communication may contain confidential and privileged information that is for the sole use of this project. Any 
unauthorised viewing, copying or distribution of, or reliance on this information is strictly prohibited. 

Residential Land Use Value (CIEH/LQM) – S4UL (RW and RWO = with and without plant uptake) 

Petroleum Hydrocarbons 1% RW 1% RWO 2.5% RW 2.5% RWO 6% RW 6% RWO 

Aliphatic EC 5-6 42 42 78 78 160 160 

Aliphatic EC >6-8 100 100 230 230 530 530 

Aliphatic EC >8-10 27 27 65 65 150 150 

Aliphatic EC >10-12 130 130 330 330 760 770 

Aliphatic EC >12-16 1,100 1,100 2,400 2,400 4,300 4,400 

Aliphatic EC >16-35 65,000 65,000 92,000 92,000 110,000 110,000 

Aliphatic EC >35-44 65,000 65,000 92,000 92,000 110,000 110,000 

Aromatic EC 5-7 (benzene) 70 370 140 690 300 1,400 

Aromatic EC >7-8 (toluene) 130 860 290 1,800 660 3,900 

Aromatic EC >8-10 34 47 83 110 190 270 

Aromatic EC >10-12 74 250 180 590 380 1,200 

Aromatic EC >12-16 140 1,800 330 2,300 660 2,500 

Aromatic EC >16-21 260 1,900 540 1,900 930 1,900 

Aromatic EC >21-35 1,100 1,900 1,500 1,900 1,700 1,900 

Aromatic EC >35-44 1,100 1,900 1,500 1,900 1,700 1,900 

Aliphatic+Aromatic EC >44-70 1,600 1,900 1,800 1,900 1,900 1,900 

Benzene 0.087 0.38 0.17 0.70 0.37 1.4 

Ethylbenzene 47 83 110 190 260 440 

Toluene 130 880 290 1,900 660 3,900 

O-xylene 60 88 140 210 330 480 

M-xylene 59 82 140 190 320 450 

P-xylene 56 79 130 180 310 430 

       
Phenol 120 440 200 690 380 1,200 

Generic assessment criteria (GAC) taken from the ‘Chartered Institute of Environmental Health / Land 
Quality Management ‘The LQM/CIEH S4ULs for Human Health Risk Assessment’. 

 



NOTICE - This communication may contain confidential and privileged information that is for the sole use of this project. Any 
unauthorised viewing, copying or distribution of, or reliance on this information is strictly prohibited. 

Residential Land Use Value (CIEH/LQM) – S4UL (RW and RWO = with and without plant uptake) 

Polyaromatic Hydrocarbons 1% RW 1% RWO 2.5% RW 2.5% RWO 6% RW 6% RWO 

Acenaphthene 210 3,000 510 4,700 1,100 6,000 

Acenaphthylene 170 2,900 420 4,600 920 6,000 

Anthracene 2,400 31,000 5,400 35,000 11,000 37,000 

Benz(a)anthracene 7.2 11 11 14 13 15 

Benzo(a)pyrene (only) 2.2 3.2 2.7 3.2 3.0 3.2 

Benzo(b)fluoranthene 2.6 3.9 3.3 4.0 3.7 4.0 

Benzo(ghi)perylene 320 360 340 360 350 360 

Benzo(k)fluoranthene 77 110 93 110 100 110 

Chrysene 15 30 22 31 27 32 

Dibenz(ah)anthracene 0.24 0.31 0.28 0.32 0.3 0.32 

Fluoranthene 280 1,500 560 1,600 890 1,600 

Fluorene 170 2,800 400 3,800 860 4,500 

Indeno(123-cd)pyrene 27 45 36 46 41 46 

Naphthalene 2.3 2.3 5.6 5.6 13 13 

Phenanthrene 95 1,300 220 1,500 440 1,500 

Pyrene 620 3,700 1,200 3,800 2,000 3,800 

Coal Tar (Bap as surrogate marker) 0.79 1.2 0.98 1.2 1.1 1.2 

Generic assessment criteria (GAC) taken from the ‘Chartered Institute of Environmental Health / Land 
Quality Management ‘The LQM/CIEH S4ULs for Human Health Risk Assessment’. 
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Residential Land Use Value (CIEH/LQM) – S4UL (RW and RWO = with and without plant uptake) 

Chloroalkanes & Alkenes  1% RW 1% RWO 2.5% RW 2.5% RWO 6% RW 6% RWO 

1,2-Dichloroethane 0.0071 0.0092 0.011 0.013 0.019 0.023 

1,1,1-Trichloroethane 8.8 9.0 18 18 39 40 

1,1,2,2- Tetrachloroethane  1.6 3.9 3.4 8.0 7.5 17 

1,1,1,2- Tetrachloroethane 1.2 1.5 2.8 3.5 6.4 8.2 

Tetrachloroethene 0.18 0.18 0.39 0.40 0.90 0.92 

Tetrachloromethane (aka 
carbon tetrachloride) 

0.026 0.026 0.056 0.056 0.13 0.13 

Trichloroethene 0.016 0.017 0.034 0.036 0.075 0.080 

Trichloromethane (aka 
chloroform) 

0.91 1.2 1.7 2.1 3.4 4.2 

Chloroethene (aka vinyl 
chloride) 

0.00064 0.00077 0.00087 0.0010 0.0014 0.0015 

Generic assessment criteria (GAC) taken from the ‘Chartered Institute of Environmental Health / Land 
Quality Management ‘The LQM/CIEH S4ULs for Human Health Risk Assessment’. 
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Residential Land Use Value (CIEH/LQM) – S4UL (RW and RWO = with and without plant uptake) 

Chlorobenzenes 1% RW 1% RWO 2.5% RW 2.5% RWO 6% RW 6% RWO 

Chlorobenzene 0.46 0.46 1.0 1.0 2.4 2.4 

1,2-Dichlorobenzene 23 24 55 57 130 130 

1,3-Dichlorobenzene 0.40 0.44 1.0 1.1 2.3 2.5 

1,4-Dichlorobenzene 61 61 150 150 350 350 

1,2,3-Trichlorobenzene 1.5 1.5 3.6 3.7 8.6 8.8 

1,2,4-Trichlorobenzene 2.6 2.6 6.4 6.4 15 15 

1,3,5-Trichlorobenzene 0.33 0.33 0.81 0.81 1.9 1.9 

1,2,3,4-Tetrachlorobenzene 15 24 36 56 78 120 

1,2,3,5-Tetrachlorobenzene 0.66 0.75 1.6 1.9 3.7 4.3 

1,2,4,5-Tetrachlorobenzene 0.33 0.73 0.77 1.7 1.6 3.5 

Pentachlorobenzene 5.8 19 12 30 22 38 

Hexachlorobenzene 1.8 (0.2)vap 4.1 (0.2)vap 3.3 (0.5)vap 5.7 (0.5)vap 4.9 6.7 (1.2)vap 

 

Other Organics 1% RW 1% RWO 2.5% RW 2.5% RWO 6% RW 6% RWO 

Chlorophenols (except 
pentachlorophenol) 

0.87 94 2.0 150 4.5 210 

Pentachlorophenol 0.22 27 (16.4)vap 0.52 29 1.2 31 

Carbon disulphide (aka 
carbon bisulphide, carbon 
sulphide ad dithiocarbonic 
anhydride) 

0.14 0.14 0.29 0.29 0.62 0.62 

Hexachlorobutadiene (aka 
perchlorobutadiene, 
1,1,2,3,4,4-hexachloro-1,3-
butadiene, 1,3-
hexachlorobutadiene, HCB 
or HCBD) 

0.29 0.32 0.7 0.78 1.6 1.8 

Generic assessment criteria (GAC) taken from the ‘Chartered Institute of Environmental Health / Land 
Quality Management ‘The LQM/CIEH S4ULs for Human Health Risk Assessment’. 

 



NOTICE - This communication may contain confidential and privileged information that is for the sole use of this project. Any 
unauthorised viewing, copying or distribution of, or reliance on this information is strictly prohibited. 

Final Category 4 Screening Levels (C4SL) 

 

C4SL reproduced from SP1010: Development of Category 4 Screening Levels for Assessment of Land 
Affected by Contamination – Policy Companion Document.  December 2014.   
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Generic Assessment Criteria Derived by CL:AIRE
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Appendix 6 Gas Monitoring Results



GPE 18/016 - 1 -
Geoprobe Environmental Limited Registered in UK 5449303

Brambledown, Blakes Lane, Tadley RG26 3PU 0118 981 5853

LANDFILL GAS RESULTS

40, SILVER STREET
READING

Date Location Atmospheric
Pressure,

mB

Oxygen,
%

Carbon
dioxide,

%

Methane,
% Vol

Methane
% LEL

Flow,
litres per

hour

Water,
m

19/2 WS 1 1008 19.8 1.3 0 0 0 None
WS 2 1008 20.1 1.1 0 0 0 None
BH1 1008 19.1 2.0 0 0 0 None

7/3 WS 1 989 20.0 1.2 0 0 0 None
WS 2 989 19.9 1.7 0 0 0 None
BH1 989 20.6 0.6 0 0 0 None

21/3 WS 1 1023 20.0 1.3 0 0 0 None
WS 2 1023 20.0 1.6 0 0 0 None
BH1 1023 19.1 1.1 0 0 0 11.55

11/4 WS 1 999 20.2 0.8 0 0 0 None
WS 2 999 19.0 1.4 0 0 0 None
BH1 999 20.1 1.1 0 0 0 11.23

1/5 WS 1 1004 19.4 1.8 0 0 0 None
WS 2 1004 20.0 1.5 0 0 0 None
BH1 1004 18.1 2.0 0 0 0 11.40

17/5 WS 1 1022 19.4 1.6 0 0 0 None
WS 2 1022 19.8 1.6 0 0 0 None
BH1 1022 16.8 2.5 0 0 0 11.60
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Limitations 

This report was the recommendations given may not be appropriate to 
alternative schemes. The copyright for the report and licence for its use shall remain vested in Ashdown Site 
Investigation Limited (the Company) who disclaim all responsibility or liability (whether at common law or under the 
express or implied terms of the Contract between the Company and the Client) for any loss or damage of whatever 
nature in the event that this report is relied on by a third party, or is issued in circumstances or for projects for which 
it was not originally commissioned. 

The risk assessment presented in -pathway-
whether a site is contaminated. This is standard practice in the UK, being intrinsic to Part 2A of the Environmental 
Protection Act 1990 as amended. 

The report considers the proposed end users as the most sensitive human health receptors. If significant risks to 
construction workers are identified by the preliminary assessment attention is drawn to this, although it is noted that 
no assessment of risk from acute exposure has been undertaken in this connection. 

This report is not intended to be either an ecological, archaeological or flood risk assessment. An appropriate specialist 
should be consulted about any concerns that may arise in this regard.  
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EXECUTIVE SUMMARY 

The following presents a summary of the main findings of the desk study undertaken in 
connection with the proposed development. It is emphasised that no reliance should be placed 
on any individual point until the whole of the report has been read as other sections of the 
report may put into context the information contained herein. 

It is proposed to demolish the existing building on the site of 40 Silver Street, Reading and to 
construct two residential buildings of two to three storeys incorporating communal gardens 
and courtyards, to provide a mixture of one and two bedroom self-contained flats, two 
bedroom semi-detached houses together with the provision of 15 car parking spaces, bicycle 
spaces and refuse storage.  

At the time of the earliest historical map referenced in 1879 the site was located in a largely 
urban area and comprised of residential buildings and gardens within the eastern part of the 
site and park land in the western part of the site. The existing building on the site, indicated to 

. At the time of the walkover survey the site 
was mainly occupied by a single storey steel framed commercial unit with asphalt and concrete 
hardstanding to the east and south. 

Reference to geological datasets indicates that the site is expected to be underlain by the 
Taplow Gravel Formation overlying the Lambeth Group.  

The Taplow Gravel Formation is classed as a Secondary A Aquifer. The Lambeth Group is 
classed as a Secondary A Aquifer. The site does not lie within an Environment Agency Source 
Protection Zone with regard to the protection of the quality of groundwater that is abstracted 
for potable supply.  

The preliminary contamination risk assessment (desk study) identified potentially significant 
pollutant linkages with regard to both proposed end users and controlled waters, relating to 
engineering works on and off site, made ground from demolition and redevelopment works on 
site and a chimney located within the industrial building to the south east of the site. 

An intrusive ground investigation is recommended to allow a quantitative risk assessment of 
the potential contamination sources that have been identified to be undertaken. 
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1. INTRODUCTION 

It is proposed to demolish the existing building at 40 Silver Street, Reading and to construct 
two residential buildings of two and three storeys, along with the new areas of communal 
garden, courtyards and car parking.  

Ashdown Site Investigation Limited was commissioned to carry out a preliminary 
contamination risk assessment of the site by Mr E Mather of Colony Architects Ltd, 4 Mount 
Pleasant Cottages, Brock Hill, Warfield, Berkshire RG42 6LA. 

The scope of the commission and the terms and conditions under which the work was 
undertaken are set out within the offer letter Q15-0269 dated 9th April 2015. The instruction to 
proceed was received on behalf of the client, Hurst Development Solutions, in an email dated 
29th April 2015. 

The objectives of the works were to: 
a) Establish the expected geology, hydrogeology and hydrology at the site; 
b) Ascertain the development history and current site use; 
c) Develop a preliminary conceptual model of the site identifying potentially significant 

pollutant linkages relating to end users of the development, to controlled waters or off-site 
sensitive receptors. 

The preliminary conceptual model has been based on the findings of a walkover survey and 
reference to historical Ordnance Survey maps and published geological and environmental 
information obtained from various sources; the latter having been obtained from interrogation 
of database information compiled by GroundSure Limited.  

Copies of the historical maps and geo-environmental data referred to in this report are 
included in a separate bound volume, entitled Geo-Environmental Data and Historical Maps 
(Ashdown Site Investigation Limited, Report Number LW26135/map, dated April 2015).
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2. WALKOVER SURVEY 

The site comprises an approximately rectangular shaped plot of land located at 40 Silver 
Street, Reading, Berkshire and is centred on the approximate Ordnance Survey national grid 
reference SU 7189 7273. A site location plan and site plan are presented as Figure 1 and 
Figure 2, respectively. Photographs taken during the walkover survey are included in Appendix 
A.

The site is bound by residential properties to the north, west and south west and by Silver 

was located to the south east of the site. A chimney, which may indicate the location of an 
existing or former boiler room, was present on the western edge of the derelict building,
adjacent to the south east corner of the site. 

At the time of the walkover survey the majority of the site was occupied by a vacant single 
storey, steel framed commercial unit. A small asphalt surfaced car parking area, in poor 
condition, lay to the east of the building and a heavily overgrown concrete surfaced area lay to 
the south. above the southern 
entrance to the building on the site. During discussions held on site with the land agent, it was 
also identified that the site had also previously been used as a tool hire store. 

The easternmost part of the building appeared to have been in use as office space, whilst the 
western part of the building comprised an open warehouse with a painted concrete floor. Large 
gas heaters were suspended from the ceiling in this area of the building. 

The residential buildings to the south were noted to be at a higher elevation to the site, which 
itself sloped gently downwards from south to north. 

During the walkover survey there was no evidence of a small outbuilding in the south east of 
the site that was shown on the planning boundary map for the site (See Figure 2). 

Potential Contamination Sources Identified by Walkover Survey 2.1

The walkover survey identified the following potential sources of contamination: 

On Site 
Demolition of structure on the south east of the site. Potential for heavy metal, polycyclic 
aromatic hydrocarbon (PAH) compound and asbestos contaminated made ground.  

Off Site 
Suspected boiler room to the south east of the site. Potential for localised petroleum 
hydrocarbon contamination.  

3. GEOLOGICAL DATA REVIEW 

Expected Geology 3.1

The data presented in the GeoInsight section of the accompanying Geo-Environmental Data 
has been reviewed. Reference has also been made to the British Geological Survey lexicon of 
named rock units and British Geological Survey mapping data.  
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The stratigraphic succession that may be expected to underlie the site is presented in the 
following table. 

Table 1. Expected Geological Strata 

Type Stratum 

Superficial Deposits Taplow Gravel Formation

Bedrock Deposits Lambeth Group

3.1.1 Taplow Gravel Formation 

The Taplow Gravel Formation forms part of the River Terrace gravel associated with the 
Thames. It typically comprises sand, derived mainly from the Tertiary beds, together with 
gravel of sub angular flint, chert and Lower Greensand rock types. 

3.1.2 Lambeth Group 

The Lambeth Group (formerly named the Woolwich and Reading Beds) comprises a complex 
and laterally variable sequence of sedimentary deposits including clay, silt, sand and gravel.
Inter-laminated clay and sand deposits are common in the lower part of the succession. The 
component formations are the Upnor Formation, Reading Formation and Woolwich Formation. 

Radon Gas 3.2

The site is reported to be within an area where less than 1% of properties are above the action 
level requiring radon gas protection measures to be installed in new buildings. No radon 
protection measures are reported by the BGS to be necessary in the construction of new 
dwellings. 

Ground Workings  3.3

No significant risks from ground workings are reported on or in the vicinity of the site. 

Mining, Extractions and Natural Cavities  3.4

No significant risks from mining, natural cavities or extractions are reported on or in the 
vicinity of the site. 

Background Mean Soil Concentrations of Metals 3.5

The GroundSure GeoInsight report provides information on background chemistry of the soils 
in the area of the site. The following estimated mean concentrations of metals are reported. It 
should be noted that the data set may not reflect higher concentrations of contaminants that 
may be present within made ground soils or natural soils that may have been affected by 
current or historical uses of the site. 
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Table 2. Background Mean Soil Concentrations of Metals 

Metal 
Mean Soil 

Concentration 
(mg/kg) 

Remarks & ASI Ltd Assessment 

Arsenic 15-25

The mean soil concentrations indicated are not considered to be 
significantly elevated for the proposed use.

Cadmium <1.8

Chromium 60-90

Nickel 15-30

Lead <100

Potential Contamination Sources identified by Geological Data 3.6
Review 

No significant sources of contamination were identified either on or off site by the geological 
data review. 

4. HYDROGEOLOGY 

Aquifer Classification 4.1

The Environment Agency designates aquifers in accordance with the Water Framework 
Directive. These designations reflect not only the importance of aquifers in terms of 
groundwater as a resource (drinking water supply) but also their role in supporting surface 
water flows and wetland ecosystems. The aquifer designation data is based on geological 
mapping provided by the British Geological Survey. 

The Taplow Gravel Formation and Lambeth Group expected beneath the site are classified as 
Secondary A Aquifers.  Secondary A Aquifers are characterised by permeable layers capable of 
supporting water supplies at a local rather than strategic scale, and in some cases forming an 
important source of base flow to rivers.  

Groundwater Source Protection Zones and Abstraction Licences 4.2

The closest groundwater abstraction licence is recorded to lie 486m to the east of the site. The 
abstraction is for potable supply. 

The site does not lie within an Environment Agency Source Protection Zone with regard to the 
protection of the quality of groundwater that is abstracted for potable supply. 

5. HYDROLOGY 

Surface Water Features 5.1

No significant surface water features are recorded within 250m of the site. 
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There is no Environment Agency information on river quality within 250m of the site. 

Surface Water Abstraction Licences 5.2

The closest surface water abstraction licence is recorded to lie 498m to the north west of the 
site. The abstraction is for a lake and pond throughflow. 

Flooding 5.3

The site does not lie within an Environment Agency Flood Zone. 

There are no flood defences, areas benefiting from flood defences or areas used for flood 
storage within 250m of the site. 

The site lies within 50m of an area where the potential of Superficial Deposits Flooding 
(flooding associated with shallow sedimentary aquifers overlying unproductive strata) is 
recorded below the surface. 

The BGS consider the confidence rating of their data in this area to be high.  
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6. SITE HISTORY 

Historical Ordnance Survey maps covering the area of the site have been reviewed and are 
summarised in the following table. 

It is noted that each map presents information applicable at the time of the survey (or revision 
date) and is subject to surveying and cartographic errors and/or advances. Revisions to maps 
are made at irregular intervals and it is possible that significant developments may have taken 
place on or within the vicinity of the site that are not shown on the maps. 

the Vicinity of the S refers to features of relevance within approximately 250m 
of the site boundary, but may also include more distant features if considered to be pertinent 
to the assessment of the development history.

Table 3. Summary of Significant Features Identified on Historical Maps 

Map 
Details On-Site In the Vicinity of the Site Potential Contamination 

Sources Identified 

1879 
1:2,500 

The eastern half of the site 
comprises residential buildings 
and gardens while the western 
half comprises part of a park 
which extends to the west.

The site is situated in a largely 
urban location of residential 
buildings and schools. Silver 
Street runs north to south along 
the eastern boundary of the site.

1912 
1:2,500 No significant changes.

Development work has taken 
place on the park land to the west 

of the site.

1932 
1:2,500 No significant changes. An engineering works is shown 

~50m to the west of the site.

1957 
1:2,500 

A large building labelled as a 
works is shown on the footprint of 

the existing structure. A small 
building is shown in the south 

eastern corner of the site.

A building labelled as a garage is 
shown approximately 20m east of 

the site on the opposite side of 
Silver Street.

The buildings adjacent to the 
northern boundary are no longer 
shown; a larger building is now 

shown.

Engineering works on site.

Made ground from demolition 
works on the eastern part of 

the site.

1968 
1:2,500 
(partial) 

No significant changes.

The works building to the west 
has been extended eastwards and 

now lies ~25m from the site. A 
tank is shown on the north 

eastern corner of this building. 

A second engineering works is 
shown approximately 25m to the 

south west.

Engineering works to the 
west.

1979 
1:1,250 No significant changes.

The engineering works building to 
the west of the site has been 

extended again and is now ~10m 
from the site boundary.

Engineering works west of 
site.

1982 
1:1,250 
(partial) 

No significant changes.

The building adjacent to the 
northern boundary is now labelled 
as a works and the garage 
building to the east is now 
labelled as a depot.

Works north of site.
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Map 
Details On-Site In the Vicinity of the Site Potential Contamination 

Sources Identified 

1987 
1:1,250 No significant changes. The depot is no longer shown.

2002 
1:10,000 No significant changes. The works buildings to the west of 

the site are no longer shown.

2010 
1:10,000 No significant changes.

The works building to the north of 
the site is no longer shown.

Residential buildings are now 
shown to the west of the site 

along Illiffe Close.

Potential Contamination Sources identified by Historical Map 6.1
Review 

The following potential sources of contamination were identified from the historical map 
review: 

On Site 
Engineering works on site. Potential for heavy metal, PAH compound, petroleum 
hydrocarbon and volatile organic compound (VOC). 
Made ground from demolition and redevelopment works on the east of the site. Potential 
for heavy metal, PAH compound and asbestos contamination within resulting made ground 
soils.  

Off Site 
Engineering works to the north and west of the site, including their demolition. Potential 
for heavy metal, PAH compound, petroleum hydrocarbon, VOC and asbestos 
contamination. 
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7. ENVIRONMENTAL DATA REVIEW 

Records of potentially contaminative activities, authorisations, pollution incidents and land 
uses recorded by the regulatory authorities and compiled by GroundSure in their EnviroInsight 
Report have been reviewed. Data are supplied by the British Geological Survey (BGS), 
Environment Agency, Health Protection Agency, The Coal Authority and Local Authorities. 

No environmental permits, incidents or register entries considered to pose a significant risk 
have been identified on or in the vicinity of the site. 

No landfills or other waste sites considered to pose a significant risk have been identified on or 
in the vicinity of the site. 

Table 4. Current Land Uses 

Section  Remarks Potential Contamination Sources 
Identified 

Current Industrial 
Data 

The data identifies fifteen records within 250m 
with the closest being a vehicle hire and rental 

service 43m east.

None of the entries are considered to pose 
a significant risk to the site.

No fuel sites or underground oil or gas pipelines considered to pose a significant risk have 
been identified on or in the vicinity of the site. 

Table 5. Designated Environmentally Sensitive Sites 

Section  Remarks Potential Contamination Sources 
Identified 

Designated 
Environmentally 
Sensitive Sites 

The data identifies the site as being within a 
Nitrate Vulnerable Zone (NVZ) area.

The site is not considered to pose a 
significant risk to the NVZ.

Potential Contamination Sources Identified by Environmental Data 7.1
Review 

No significant sources of contamination were identified either on or off site by the 
environmental data review. 
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8. PRELIMINARY CONTAMINATION RISK ASSESSMENT 

Basis of Risk Assessment 8.1

The preliminary risk assessment for the site considers the potential sources of contamination 
identified, the receptors that may be present in view of the development proposals and the 
contaminant pathways by which these may be linked.  

A complete pollutant linkage is only deemed to exist where all three are present and a site is 
considered suitable for use where no complete pollutant linkages are identified. 

Where a complete pollutant linkage is considered to be present, an assessment of the level of 
risk associated with the pollutant linkage has been carried out in line with guidance published 

ublished by CIRIA 
(C552, 2001). 

The level of risk is determined using the risk matrix presented in the following table. 
Classifications of probability, consequence and risk are presented in Appendix B. 

Table 6. Risk Assessment Matrix 

 
Probability 

Very Low Low Moderate High 

Consequence 

Very Minor Negligible Very Low Low Low/Moderate

Minor Very Low Low Low/Moderate Moderate

Moderate Low Low/Moderate Moderate High

Severe Low/Moderate Moderate High Very High

The assessment of risk has been undertaken on the basis that the proposed development for 
the site will include the provision of new residential buildings along with areas of communal 
soft landscaping where residents may come into direct contact with the soils and be exposed 
to soil derived dust, but would not be allowed to grow their own fruit or vegetables. 

The proposed development layout is presented in Figure 3. Should the proposed development 
plans be altered, a revised risk assessment may be required. 

Preliminary Conceptual Model  8.2

The preliminary conceptual model for the proposed development is presented in the following 
table. A plan indicating the locations of the potential sources identified is presented as Figure 
4. 
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Table 7. Preliminary Conceptual Model 

Potential Sources 
Identified Potential Contaminants Receptor Potential Pathways 

Potential 
Pathway 
Present? 

Probability Consequence 
Overall 

Assessment 
of Risk 

Suspected boiler room to 
the south east of the site.

Petroleum hydrocarbons Human Health 
(End Users)

a) Dermal contact with soil and 
dust (indoor & outdoor). Yes Very Low Minor Very Low

b) Ingestion of soil and indoor 
dust. Yes Very Low Minor Very Low

c) Consumption of homegrown 
produce and attached soil. No Not applicable

d) Inhalation of soil dust (indoor 
and outdoor). Yes Very Low Minor Very Low

e) Contamination of incoming 
services. Yes Low Minor Low

f) Inhalation of soil vapours. Yes Very Low Minor Very Low
g) Inhalation of soil gases. No Not applicable

Groundwater h) Migration to groundwater. Yes Low Minor Low

Engineering works on site.

Heavy metals, PAH compounds,
petroleum hydrocarbons and VOCs

Human Health 
(End Users)

a) Dermal contact with soil and 
dust (indoor & outdoor). Yes Moderate Moderate Moderate

b) Ingestion of soil and indoor 
dust. Yes Moderate Moderate Moderate

c) Consumption of homegrown 
produce and attached soil. No Not applicable

d) Inhalation of soil dust (indoor 
and outdoor). Yes Moderate Moderate Moderate

e) Contamination of incoming 
services. Yes Moderate Moderate Moderate

f) Inhalation of soil vapours. Yes Low Moderate Low/
Moderate

g) Inhalation of soil gases. No Not applicable
Heavy metals, PAH compounds,

petroleum hydrocarbons and VOCs Groundwater h) Migration to groundwater. Yes Low Minor Low
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Potential Sources 
Identified Potential Contaminants Receptor Potential Pathways 

Potential 
Pathway 
Present? 

Probability Consequence 
Overall 

Assessment 
of Risk 

Made ground from 
demolition works on the 

east and south east of the 
site.

Heavy metals, PAH compounds
and asbestos

Human Health 
(End Users)

a) Dermal contact with soil and 
dust (indoor & outdoor). Yes Low Minor Low

b) Ingestion of soil and indoor 
dust. Yes Low Minor Low

c) Consumption of homegrown 
produce and attached soil. No Not applicable

d) Inhalation of soil dust (indoor 
and outdoor). Yes Low Minor Low

e) Contamination of incoming 
services. No

Not applicablef) Inhalation of soil vapours. No
g) Inhalation of soil gases. No

Heavy metals and PAH compounds Groundwater h) Migration to groundwater. Yes Very Low Very Minor Negligible

Engineering works to the 
north and west of the site,
including their demolition.

Heavy metals, PAH compounds,
petroleum hydrocarbons, VOCs 

and asbestos

Human Health 
(End Users)

a) Dermal contact with soil and 
dust (indoor & outdoor). Yes Very Low Moderate Low

b) Ingestion of soil and indoor 
dust. Yes Very Low Moderate Low

c) Consumption of homegrown 
produce and attached soil. No Not applicable

d) Inhalation of soil dust (indoor 
and outdoor). Yes Very Low Moderate Low

e) Contamination of incoming 
services. Yes Very Low Moderate Low

f) Inhalation of soil vapours. Yes Very Low Moderate Low
g) Inhalation of soil gases. No Not applicable

Heavy metals, PAH compounds,
petroleum hydrocarbons and VOCs Groundwater h) Migration to groundwater. Yes Very Low Minor Very Low
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Recommendations  8.3

A number of complete pollutant linkages have been identified as potentially being present at 
the site. It is therefore recommended that an intrusive ground investigation should be 
undertaken to allow a quantitative assessment to be made of the risks posed to end users and 
controlled waters. 

The following table sets out recommendations for the locations of sampling positions and 
extent of testing that should be incorporated into an intrusive ground investigation in order to 
assess the potential sources identified. 

Table 8. Recommended Investigation Works 

Potential Source of 
Contamination 

Recommended Works Recommended Testing 

Suspected boiler room to the south east of 
the site.

Sampling position targeted 
adjacent to the south east corner of 

the site
Petroleum Hydrocarbons

Engineering works on site.
Sampling positions beneath and 
adjacent to the footprint of the 

existing building

Heavy Metals
PAH Compounds

Petroleum Hydrocarbons
VOC

Asbestos

Made ground from demolition works on the 
east and south east of the site.

Sampling positions across the 
eastern part of the site

Heavy Metals
PAH Compounds

Asbestos

Engineering works to the north and west of 
the site.

Sampling positions along the 
northern and western boundaries of 

the site

Heavy Metals
PAH Compounds

Petroleum Hydrocarbons
VOC

Asbestos

Ashdown Site Investigation 
May 2015  
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APPENDIX A 
Site Walkover Photographs 
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APPENDIX B 
Classification of Probability, Consequence and Risk 
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Probability of risk being realised
Classification Definition

High
There is a pollution linkage and an event that either appears very likely in the short
term and almost inevitable over the long term or there is evidence at the receptor of
harm or pollution.

Moderate
There is a pollution linkage and all the elements are present and in the right place,
which means that it is probable that an event will occur. Circumstances are such that an
event is not inevitable, but possible in the short term and likely over the long term.

Low
There is a pollution linkage and circumstances are possible under which an event could 
occur. However, it is by no means certain that even over a longer period such event 
would take place, and is less likely in the shorter term.

Very Low There is a pollution linkage but circumstances are such that it is improbable that an
event would occur even in the very long term.

Consequence of risk being realised
Classification Category Definition

Severe

Human Health
Short term (acute) risk to human health likely to result in 

Protection Act 
1990, Part IIA.

Controlled Waters
Short term risk of pollution (note: Water Resources Act contains 

no scope for considering significance of pollution) of sensitive 
water resource.

Property Catastrophic damage to buildings/property.

Ecological Systems A short term risk to a particular ecosystem or organisation 
forming part of such ecosystem.

Moderate

Human Health Chronic damage to Human Health.

Controlled Waters Pollution of sensitive water resources (note: Water Resources 
Act contains no scope for considering significance of pollution).

Ecological System A significant change in a particular ecosystem or organism 
forming part of such ecosystem.

Minor

Controlled Waters Pollution of non-sensitive water resources.
Property Significant damage to crops, buildings, structures and services.

Ecological Systems Damage to sensitive buildings/structures/services or the 
environment.

Very Minor

Human Health Non-permanent health effects to human health (easily 
prevented by means such as personal protective clothing, etc). 

Property Easily repairable effects of damage to buildings, structures and 
services.

Project Harm, although not necessarily significant harm, which may 
result in a financial loss or expenditure to resolve.
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Risk classification definitions

Very High

There is a high probability that severe harm could arise to a designated receptor from 
an identified hazard, OR, there is evidence that severe harm to a designated receptor is 
currently happening. This risk, if realised, is likely to result in a substantial liability. 
Urgent investigation (if not undertaken already) and remediation are likely to be 
required.

High
Harm is likely to arise to a designated receptor from an identified hazard. Realisation of 
the risk is likely to present a substantial liability. Urgent investigation (if not undertaken 
already) is required and remedial works may be necessary in the short term and are 
likely over the long term.

Moderate

It is possible that harm could arise to a designated receptor from an identified hazard. 
However, it is relatively unlikely that any such harm would be severe, or if any harm 
were to occur it is more likely that the harm would be relatively mild. Investigation (if 
not already undertaken) is normally required to clarify the risk and to determine the 
potential liability. Some remedial works may be required in the longer term.

Low
It is possible that harm could arise to a designated receptor from an identified hazard, 
but there is a low likelihood of this hazard occurring and if realised, harm would at worst 
normally be mild.

Very Low There is a low possibility that harm could arise to a receptor. In the event of such harm 
being realised, it is not likely to be severe.
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