' D

Main Investigation Report

at
The Burrows, West Street, Bedhampton, Havant, Hampshire PO9 ILR

for
Walthams Ltd.

Reference: 17902/MIR_R27
November 2019



soils Limited The Burrows Main Investigation Report

Control Document

Project

The Burrows, West Street, Bedhampton, Havant, Hampshire PO9 1LR

Document Type
Main Investigation Report

Document Reference

17902/MIR_R27

Document Status
Final

Date

November 2019

Prepared by
T Rudkin Bsc. (Hons.), MSe., FGS.

First check by
Euring R B Higginson 8sc, PGDip, CEng, MICE, FGS.

Second check by
C Morrison BSc {Hens), FGS, MIEnvSc

This is not a valid document for use in the design of the project unless it is titled Final in the document status
box.

Current regulations and good practice were used in the preparation of this repert. The recommendations

given in this report must be reviewed by an appropriately qualified person at the time of preparation of the
scheme design to ensure that any recommendations given remain valid in light of changes in regulation and

practice, or additional infermation obtained regarding the site.

waas BGA

MORPORATE MEMAER 2019 =i ﬁ 'H'I:i e
wars britishgeatbech ang.uk BSOF THI Bl L1 BS503R I - O
IELLS 1 ER=LT FLR AECIETERED FIRM




Soils Limited The Burrows Main Investigation Report

Commission

Soils Limited was commissioned by Walthams Ltd. to undertake an intrusive ground
investigation and prepare a Main Investigation Report on land at The Burrows, West
Street, Bedhampton, Havant, Hampshire PO9 1LR. The scope of the investigation was
outlined in the Soils Limited quotation reference Q21860Rev1.01, dated 25" September
2019,

This document comprises the Main Investigation Report and incorporates the results,
discussion and conclusions to this intrusive works.

This Main Investigation Report must be read in conjunction with the Preliminary
Investigation Report undertaken on the above site by Soils Limited, ref: 17902/PIR,
dated November 2019.

Standards

The site works, soil descriptions and geolechnical testing was undertaken in accordance
with the following standards:

« BS 5930:2015 and BS EN ISO 22476-2 2005+A1:2011
« BSEN ISO 14688-1:2002+A1:2013

« BSEN ISO 14688-2:2004+A1:2013

e BS 10175:2011+A1:2013

« NHBC Standards 2019

The geotechnical laboratory testing was performed by GEO Site & Testing Services Ltd
(GSTL) in accordance with the methods given in BS 1377:1990 Parts 1 to 8 and their
UKAS accredited test methods.

For the preparation of this report, the relevant BS code of practice was adopted for the
geotechnical laboratory testing technical specifications, in the absence of the relevant
Eurocode specifications (ref: ISO TS 17892).

The chemical analyses were undertaken by 12 Analytical in accordance with their UKAS
and MCERTS accredited test methods or their documented in-house testing procedures.
This investigation did not comprise an environmental audit of the site or its environs.

Trial hole is a generic term used to describe a method of direct investigation. The term
trial pit, borehole or window sample borehole implies the specific technique used to
produce a trial hole,
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Section | Introduction

i.l Objective of Investigation

Soils Limited was commissioned by Walthams Ltd. to undertake an intrusive ground
investigation and to prepare a Main Investigation Report to supply the client and their
designers with information regarding ground conditions, to assist in preparing a
foundation scheme for development that was appropriate to the settings present on the
site,

The investigation was to be undertaken to provide comment on appropriate foundation

options for the proposed residential development. The investigation was to be made by
means of in-situ testing and geotechnical laboratory testing undertaken on soil samples
taken from the trial holes.

Soil samples were taken for chemical laboratory testing to enable recommendations for
the safe redevelopment of the site and the protection of site workers, end-users and the
public from any contamination identified as dictated by the Conceptual Site Model (CSM)
in the Preliminary Investigation Report undertaken for the site by Soils Limited (ref;
17902/PIR_R26, dated Movember 2019) and/or the Revised Conceptual Site Model
presented in Appendix C.1.

i.2 Location
The site was located at The Burrows, West Street, Bedhampton, Havant, Hampshire
POSg 1LR and had an approximate 0.5 Land Ranger Grid Reference of SU 709 065.

The site location plan is given in Figure 1.

1.3 Site Description

The site comprised a former allotment with a single storey unit at the south of the site
occupied by a hand car wash business. The site was heavily vegetated, including mature
and semi-mature trees, with localised cleared areas and scattered dilapidated small
greenhouses. The side was relatively flat with a gentle slope down to the south. The site
was bound by residential land to the east and south, Hermitage Stream with commercial
properties beyond to the west and allotments with railway beyond to the north. Manhole
covers were noted onsite and indicative of a possible pipe or culvert underlying the site.

An aerial photograph has been included in Figure 2.

.4 Proposed Development

The proposal comprised the demolition of existing structures onsite and subsequent
redevelopment of the site into an apartment complex housing 20Mo. 1 bed residential
units. The proposed development comprised areas of hard landscaping including new
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access road, parking space and pavements and areas of soft landscaping including
public open space. No private gardens were proposed.

In compiling this report reliance was placed on drawing number 28065-SK110, dated
March 2019, prepared by pdp architecture lip. Any change or deviation from the scheme
outlined in the drawing could invalidate the foundation design and remediation
recommendations presented within this report. Soils Limited must be notified about any
such changes.

Development plans provided by the client are presented in Appendix D.

1.5 Anticipated Geology

The 1:50,000 BGS map showed the site to be situated on the London Clay Formation at
the north of the site and the underlying Lambeth Group at the south of the site, overlain
by superficial deposits of Alluvium across the whole site.,

1.5.1  Alluvium

Alluvium is the most recent river or estuarine deposit and generally comprises silty
clays usually with an appreciable organic content. Lenses of sand and gravel are
also commonly found, as are pockets of peat.

The BSI| Code of Practice for Foundations, BS8004: 1986, Clause 2.2.2.3.4 Peat
and organic soils, includes the caveat that 'all these soils are highly compressible,
and even lightly loaded foundations will be subject to considerable settlements over
a long period if placed on them. For this reason, these soils are not suitable for
carrying the loads for important structures’.

1.5.2 London Clay Formation

The London Clay Formation in the Hampshire region comprises silty and sandy
clay, clayey and sandy silt, silty sand; sporadic claystones and thin beds of flint
pebbles. The formation includes the Bognor Sand, Whitecliff Sand, Durley Sand,
Portsmouth Sand and Nursling Sand Members. Crystals of gypsum (Selenite) are
often found within the weathered part of the London Clay, and precautions against
sulphate attack to concrete are sometimes required.

The lowest part of the London Clay Formation rests on the Reading Formation
(Lambeth Group).

1.5.3 Lambeth Group

The Lambeth Group, formerly known as the Woolwich and Reading Beds, occurs in
the London and Hampshire Basins, where it directly overlies the Chalk or Thanet
Sand Formation, and is succeeded by the Harwich and London Clay Formations.
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1.6 Limitations and Disclaimers

This Main Investigation Report relates to the site located at The Burrows, West Street,
Bedhampton, Havant, Hampshire PO9 1LR and was prepared for the sole benefit of
Walthams Ltd. (The “Client”). The report was prepared solely for the brief described in
Section 1.1 of this report.

Soils Limited disclaims any responsibility to the Client and others in respect of any
matters outside the scope of the above,

This report has been prepared by Soils Limited, with all reasonable skill, care and
diligence within the terms of the Contract with the Client, incorporation of our General
Conditions of Contract of Business and taking into account the resources devoted to us
by agreement with the Client.

The report is personal and confidential to the Client and Soils Limited accept no
responsibility of whatever nature to third parties to whom this report, or any part thereof,
is made known. Any such parly relies on the report wholly at its own risk.

The Client may not assign the benefit of the report or any part to any third party without
the written consent of Soils Limited.

The ground is a product of continuing natural and artificial processes. As a result, the
ground will exhibit a variely of characteristics that vary from place to place across a site,
and also with time. Whilst a ground investigation will mitigate to a greater or lesser
degree against the resulting risk from variation, the risks cannot be eliminated.

The investigation, interpretations, and recommendations given in this report were
prepared for the sole benefit of the client in accordance with their brief. As such these do
not necessarily address all aspects of ground behaviour at the site.

Current regulations and good practice were used in the preparation of this report. An
appropriately qualified person must review the recommendations given in this report at
the time of preparation of the scheme design to ensure that any recommendations given
remain valid in light of changes in requlation and practice, or additional information
obtained regarding the site.

The depth to roots and/or of desiccation may vary from that found during the
investigation. The client is responsible for establishing the depth to roots and/or of
desiccation on a plot by plot basis prior to the construction of foundations. Supplied site
surveys may not include substantial shrubs or bushes and is also unlikely to have data or
any trees, bushes or shrubs removed prior to or following the site survey.

Where trees are mentioned in the text this means existing trees, substantial bushes or
shrubs, recently removed trees (approximately 20 years to full recovery on cohesive
soils) and those planned as part of the site landscaping).
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Ownership of land brings with it onerous legal liabilities in respect of harm to the
environment. “Contaminated Land” is defined in Section 57 of the Environment Act 1995
as:

“Land which is in such a condition by reason of substances in, on or under the land that
significant harm is being caused or that there is a significant possibility of such harm
being caused or thal pollution of controlled walers is being, or is likely to be caused”.

The investigation, analysis or recommendations in respect of contamination are made
solely in respect of the prevention of harm to vulnerable receplors, using where possible
best practice at the date of preparation of the report. The investigation and report do not
address, define or make recommendations in respect of environmental liabilities. A
separate environmental audit and liaison with statutory authorities is required to address
these issues.

Ownership of copyright of all printed material including reports, laboratory test results,
trial pit and borehole log sheels, including drillers log sheets remains with Soils Limited.
License is for the sole use of the client and may not be assigned, transferred or given to
a third party.
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Section 2 Site Works

2.1 Proposed Project Works

The proposed intrusive investigation was designed to provide information on the ground
conditions and to aid the design of foundations for the proposed residential development.
The intended investigation, as outlined within the Soils Limited quotation
(Q21860Rev1.01, dated 25" September 2019), was to comprise the following items:

 4No. windowless sampler boreholes

o 4No. dynamic probes

« Installation of soil gas and groundwater monitoring wells
 Geotechnical laboratory testing

« Contamination laboratory testing

2.1.1  Actual Project Works
The actual project works were undertaken on 8" October 2019 and comprised:

« 4No. windowless sampler boreholes (WS1 - WS4)

» 4No. super heavy dynamic probes (DP1 — DP4)

» Installation of 3No. soil gas and groundwater monitoring wells
» Geotechnical laboratory testing

« Contamination laboratory testing

Three windowless sampler boreholes (W31 —WS3) were backfilled with gravel and
bentonite following the installation of monitoring wells, one borehole (WS4) was
backfilled with gravel on completion. All trial hole locations have been presented in
Figure 3.

Following completion of site works, soll cores were logged and sub sampled so that
samples could be sent to the laboratory for both contamination and geotechnical
testing.

2.2 Ground Conditions
On 8" Qctober 2019, four windowless sampler boreholes (WS1 — WS4) were drilled to
depths of 4.00m below ground level (bgl) at locations selected by the client.

Four super heavy dynamic probes (DP1 — DP4) were driven prior and adjacent to their
corresponding windowless sampler boreholes to depths of 6.00m bgl.

Three standpipes were installed within windowless sample borehole locations WS1 —
WS3 to allow for continued monitoring of both groundwater and soil gas, where present.
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The maximum depths of trial holes have been included in Table 2.1.

All trial holes were scanned with a Cable Avoidance Tool (C.A.T.) and signal generator
(Genny) prior to excavation to ensure the health and safety of the operatives.

Table 2.1 Final Depth of Trial Holes

Trial Hole Depth (m bgl) Trial Probe Depth {(m bgl)

WS I 4.00 DPI 6.00
W52 W 4.00 DP2 6.00
W53 "W 4.00 DP3 6.00
W54 4.00 DP4 6.00
MNote: w - well installation

The approximate trial hole locations are shown on Figure 3.

The soil conditions encountered were recorded and soil sampling commensurate with the
purposes of the investigation was carried out. The depths given on the trial hole logs and
quoted in this report were measured from ground level,

The soils encountered from immediately below ground surface have been described in
the following manner. Where the soil incorporated an organic content such as either
decomposing leaf litter or roots or has been identified as part of the in-situ weathering
profile, it has been described as Topsoil both on the logs and within this report. Where
man has clearly either placed the soil, or the composition altered, with say greater than
an estimated 5% of a non-natural constituent, it has been referred to as Made Ground
both on the log and within this report.

For more complete information about the soils encountered within the general area of the
site reference should be made to the detailed records given within Appendix A, but for
the purposes of discussion, the succession of conditions encountered in the trial holes in
descending order can be summarised as;

Made Ground (MG)
Alluvium (ALV)
London Clay Formation (LCF) [inferred from dynamic probes]
Lambeth Group (LMBE) [net encountered]

The ground conditions encountered in the trial holes are summarised in Table 2.2,
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Table 2.2 Ground Conditions

Strata Epoch Depth Encountered Typical Typical Description
(m bgl) Thickness
Top Bottom (m)

Anthropocene  0.00 1.80-2.35 2.00 Dark brown slightly sandy CLAY with
frequent roots and occasional fling,
brick, chalk and clinker gravel
fragments, overlying light yellowish
brown sandy silty GRAVEL made up
of medium to coarse subangular te
subrounded gravel sized fragments of

chalk and flint.

ALV Quaternary |.85-2.35 5.40'-6.00'" Notproven’ Dark grey mottled black slightly fine
sandy CLAY
LCF Eocene 5.40°—6.00' =6.00' Mot proven’ Mo sample recovered
MNote: ' Final depth of trial hote, * Depth inferred from dynamic probe * Base of strata not categorically proven, 0,00 denotes ground
leval,
2.3 Ground Conditions Encountered in Trial Holes

The ground conditions encountered in trial holes have been described below in
descending order. The engineering logs are presented in Appendix A.1.

2.3.1 Made Ground
The encountered Made Ground underlying the site comprised two distinct types.

The upper stratum of Made Ground was encountered in all four trial holes and
persisted to depths ranging between 0.50m and 0.75m bgl. This stratum typically
comprised dark brown slightly sandy CLAY with frequent roots/rootlets and
occasional flint, brick, chalk and clinker gravel fragments.

The second type of Made Ground was encountered in all four trial holes underlying
the upper Made Ground stratum and persisted to depths ranging between 1.85m
and 2.35m bgl. This horizon comprised light yellowish brown sandy silty GRAVEL
made up of medium to coarse subangular to subrounded gravel sized fragments of
chalk and flint. Whilst there was nothing in terms of its compaosition to determine
this horizon as Made Ground (i.e. lack of anthropogenic materials), the stratum was
largely out of context with the surrounding area and likely to comprise fill emplaced
to level the site following redirection of the adjacent stream (likely to formerly have
encroached onto the site) during construction of the railway, and has therefore
been referred to as Made Ground in this report.

The final depths of Made Ground have been included in Table 2.3.
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Table 2.3 Final Depth of Made Ground

Trial Hole Depth (m bgl)

W5l 1.90
VW52 2.00
VW53 1.80
VW54 235

2.3.2 Alluvium

Soils described as Alluvium were encountered underlying the Made Ground from
depths ranging between 1.80m and 2.35m bgl and persisted to the full investigatory
depth of 4.00m bgl for the windowless sampler boreholes. The lower horizon was
inferred within dynamic probes at depths ranging between 5.40m bgl and full
investigatory depth of 6.00m bgl.

The Alluvium comprised dark grey mottled black slightly fine sandy CLAY. The
Alluvium encountered within W51 was described as having a higher fraction of fine
sand than in the remaining trial holes.

The final depths of Alluvium have been included in Table 2.4.

Table 2.4 Final Depth of Alluvium

Trial Hole Depth (m bgl)

WSI/DP| 4.00'/6.00'
WS52/DP2 4.00'/5.40°
wW53/DP3 4,00'/5.70°
WWS4/DP4 4.00'/5.70°
Mote: ' Final depth of trial hole/probe.

! Depth inferred from dynamic probe

2.3.3 London Clay Formation

Soils inferred to consist of London Clay Formation were inferred from dynamic
probes to extend from depths of between 5.40m and 5.70m bgl and persisted to the
full investigatory depth of 6.00m bgl. London Clay Formation was not considered to
have been reached within DP1.

No sample recovery was possible to allow classification of the soil.
The final depths of London Clay Formation have been included in Table 2.5.

Table 2.5 Final Depth of London Clay Formation

Trial Hole Depth (m bgl)

DPI Mot encountered
DP2 6.00°
DP3 6.00°
DP4 6.00°
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Trial Hole Depth (m bgl)

Mote: ' Final depth of trial hole/probe.

2.4 Roots

Roots/rootlets were encountered in all four trial holes observed to depths ranging
between 1.00m and 1.40m bgl within soils of Made Ground. The maximum observed
depths of root penetration have been included in Table 2.6.

Table 2.6 Depth of Root Penetration

Trial Hole Depth (m bgl)

VW5l .40
W52 1.20
VW53 .40
VW54 1.00

Roots may be found to greater depth at other locations on the site particularly close to
trees and/or trees that have been removed both within the site and its close environs.

It must be emphasised that the probability of determining the maximum depth of roots
from a narrow diameter borehole is low. A direct observation such as from within a trial
pit is necessary to gain a better indication of the maximum root depth.

The site was noted as heavily vegetated across the site including mature and semi-
mature trees.

2.5 Groundwater

No groundwater strikes were recorded during the drilling of any of the windowless
sampler boreholes. Changes in groundwater level occur for a number of reasons
including seasonal effects and variations in drainage. The investigation was conducted in
Cctober (2019), when groundwater levels should be rising from their annual minimum
(lowest) elevation, which typically occurs around September. The annual maximum
(highest) elevation typically occurs around March. Although no groundwater was
encountered and the adjacent river is likely lined, the presence of groundwater cannot be
completely discounted. Groundwater strikes may have been masked during drilling
process and groundwater could be anticipated at levels likely to commensurate with the
adjacent river levels.

Groundwater equilibrium conditions may only be conclusively established, if a series of
observations are made via groundwater monitoring wells. At the time of reporting, Soils
Limited were not commissioned to undertake groundwater monitoring within the
monitoring wells installed onsite.
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Section 3 Discussion of Geotechnical In-Situ and Laboratory Testing

3.1 Dynamic Probe Tests

Dynamic probing (DPSH) was undertaken four locations (DP1 — DP4) prior and adjacent
to the drilling of their corresponding windowless sampler borehole to depths of 6.00m
bal. The results were converted to equivalent SPT “N60" values based on dynamic
energy using commercial computer software (Geostru). The results were then interpreted
based on the classifications outlined in Appendix B.1.

The SPT "N60" values presented have been correcled in accordance with BS EN 22476
Part 3, to account for the rig efficiency, borehole depth, overburden factors etc. Further
correction of the ‘N’ values should therefore not be necessary. The energy ratio of the
drilling rig was 71%. The energy ratio for each location is presented on the individual logs
within Appendix B.3.

The Alluvium recorded equivalent SPT "N60" values between <1 and 14 classifying the
cohesive soils as extremely low to medium strength with inferred undrained cohesions of
between <10kPa and 70kPa.

The London Clay Formation inferred at depth recorded equivalent SPT “N60" values
between 17 and 27 classifying the cohesive soils as high strength with undrained
cohesive strengths of between 85kPa and 135kPa.

A full interpretation of the DPSH tests are outlined in Appendix B.2, Table B.2.1.

3.2 Atterberg Limit Tests

Atterberg Limit tests were performed on three samples obtained from the Alluvium. The
results were classified in accordance with BRE Digest 240 and NHBC Standards
Chapter 4.2,

The Alluvium was classified as medium to high volume change potential in accordance
with both BRE Digest 240 and NHBC Standards Chapter 4.2.

A full interpretation of the Atterberg Limit tests are outlined in Table B.2.2, Appendix B.2
and the laboratory report in Appendix B.3.

3.3 Particle Size Distribution Tests
Particle Size Distribution (PSD) tests were performed on two samples obtained from the
granular Made Ground.

The PSD tests showed the granular soils of the Made Ground did not have a volume
change potential in accordance with both BRE Digest 240 and NHBC Standards Chapter

10
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4.2. Nole that a cohesive soil is only classified as having a volume change potential if it is
also plastic and an Atterberg Limit test can be conducted on the strata.

A full interpretation of the PSD tests are outlined in Table B.2.3, Appendix B.2 and the
laboratory report in Appendix B.3.

3.4 Sulphate and pH Tests

One sample was taken from the granular Made Ground and one from the Alluvium for
water soluble sulphate (2:1) and pH testing in accordance with Building Research
Establishment Special Digest 1, 2005, ‘Concrele in Aggressive Ground'.

Water soluble sulphate and pH testing were undertaken on an additional five samples of
Made Ground.

The results from the testing are summarised in Table 3.1,

Table 3.1 Sulphate Content

Stratum_ MNo. of Tests W/S Sulphate (mg/l} pH
MG & 13 - 34 72-83
ALY I 655 8.1

The significance of the sulphate and pH test results are discussed in Section 4.4 and the
laboratory report in Appendix B.3.
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Section 4 Foundation Design

4.1 General

An engineering appraisal of the soil types encountered during the site investigation and
likely to be encountered during the redevelopment of this site is presented. Soil
descriptions are based on analysis of disturbed samples taken from the trial holes.

4.1.1 Made Ground and Topsoil

The terms Fill and Made Ground (non-engineered fill) are used to describe
material, which has been placed by man either for a particular purpose e.g. to form
an embankment, or to dispose of unwanted material. For the former use, the Fill
and/or Made Ground may well have been selected for the purpose and placed and
compacted in a controlled manner. With the latter, great variations in material type,
thickness and degree of compaction invariably occur and there can be deleterious
or harmful matter, as well as potentially methanogenic organic material.

The BS| Code of Practice for Foundations, BS 8004:2015, Clause 4.1.2.2 states,
‘Spread foundations should not be placed on non-engineered fill unless such use
can be justified on the basis of a thorough ground investigation and detailed
design.’

The encountered Made Ground underlying the site comprised two distinct types.

The upper stratum of Made Ground was encountered in all four trial holes and
persisted to depths ranging between 0.50m and 0.75m bgl. This stratum typically
comprised dark brown slightly sandy CLAY with frequent roots/rootlets and
occasional flint, brick, chalk and clinker gravel fragments.

The second type of Made Ground was encountered in all four trial holes underlying
the upper Made Ground stratum and persisted to depths ranging between 1.85m
and 2.35m bgl. This horizon comprised light yellowish brown sandy silty GRAVEL
made up of medium to coarse subangular to subrounded gravel sized fragments of
chalk and flint. Whilst there was nothing in terms of its composition to determine
this horizon as Made Ground (i.e. lack of anthropogenic materials), the stratum was
largely out of context with the surrounding area and likely to comprise fill emplaced
to level the site following redirection of the adjacent stream (likely to formerly have
encroached onto the site) during construction of the railway, and has therefore
been referred to as Made Ground in this report.

The depths of Made Ground have been included in Table 2.3.
A result of the inherent variability, particularly of uncontrolled Topsoil, Fill and/or
Made Ground is that it is usually unpredictable in terms of bearing capacity and

settlement characteristics. Foundations should, therefore, be taken through any
Topsoil and/or Made Ground and either into, or onto a suitable underlying natural
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stratum of adequate bearing characteristics.

4.1.2 Alluvium

Soils described as Alluvium were encountered underlying the Made Ground from
depths ranging between 1.80m and 2.35m bgl and persisled to the full investigatory
depth of 4.00m bgl for the windowless sampler boreholes. The lower horizon was
inferred within dynamic probes at depths ranging between 5.40m bgl and full
investigatory depth of 6.00m bagl.

The Alluvium comprised dark grey mottled black slightly fine sandy CLAY. The
Alluvium encountered within WS1 was described as having a higher fraction of fine
sand than in the remaining trial holes.

The results from DPSH testing inferred that the cohesive soils of the Alluvium were
extremely low to medium strength, with undrained cohesions ranging between
<10kPa and 70kPa.

The results from Atlerberg Limit tests showed the cohesive soils of Alluvium had a
medium to high volume change potential in accordance with both BRE Digest 240
and NHBC Standards Chapter 4.2,

Soils of the Alluvium are normally consolidated, predominantly granular soils and
as such are expected to display low to moderate bearing capacities with moderate
to high settlement, and variable, characteristics. The soils of the Alluvium were not
considered a suitable founding stratum for the proposed development due to
variations in composition and deposition thickness across the site.

4.1.3 London Clay Formation

Soils inferred to consist of London Clay Formation were inferred from dynamic
probes to extend from depths of between 5.40m and 5.70m bgl and persisted to the
full investigatory depth of 6.00m bgl

The results from DPSH testing inferred that the London Clay Formation was of high
strength with undrained cohesions between 85kPa and 135kPa.,

Soils of the London Clay Formation are heavily overconsolidated cohesive soils
and expected to display moderate bearing capacities with moderate settlement
characteristics. The soils of the London Clay Formation were considered a suitable
bearing stratum for the adoption of a piled foundation solution, given the depth to
its upper horizon.

4.1.4 Roots

Roots/rootlets were encountered in all four trial holes observed to depths ranging
between 1.00m and 1.40m bgl. Roots may be found to greater depth at other
locations on the site particularly close to trees and/or trees that have been removed
both within the site and its close environs.
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The site was noted as heavily vegetated across the site including mature and semi-
mature frees.

4.1.5 Groundwater

No groundwater strikes were recorded during the drilling of any of the windowless
sampler boreholes. Changes in groundwater level occur for a number of reasons
including seasonal effects and variations in drainage. The investigation was
conducted in October (2019), when groundwater levels should be rising from their
annual minimum (lowest) elevation, which typically occurs around September. The
annual maximum (highest) elevation typically occurs around March. Although no
groundwater was encountered and the adjacent river is likely lined, the presence of
groundwater cannot be completely discounted. It should be anticipated that
groundwater be present at elevations likely o be commensurate with adjacent river
levels.

4.2 Foundation Scheme General

The proposal comprised the demolition of existing structures onsite and subsequent
redevelopment of the site into an apartment complex housing 20No. 1 bed residential
units. The proposed development comprised areas of hard landscaping including new
access road, parking space and pavements and areas of soft landscaping including
public open space. No private gardens were proposed.

In compiling this report reliance was placed on drawing number 28065-5K110, dated
March 2019, prepared by pdp architecture llp. Any change or deviation from the scheme
outlined in the drawing could invalidate the foundation design and remediation
recommendations presented within this report. Soils Limited must be notified about any
such changes.

Development plans provided by the client are presented in Appendix D.

4.2.1 Guidance on Shrinkable Soils

The Building Research Establishment (BRE) Digests 240, 241 and 242 provide
guidance on ‘best practice’ for the design and construction of foundations on
shrinkable soils.

The results from Atterberg Limits Tests showed that the Alluvium had medium to
high volume change potential in accordance with both BRE Digest 240 and NHBC
Standards Chapter 4.2,

High volume change potential must therefore be adopted.

The BRE Digest 241 states: “An increasingly common, potentially damaging

situation is where trees or hedges have been cut down prior to building. The
subsequent long-term swelling of the zone of clay desiccated by the roots, as
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moisture slowly returns to the ground, can be substantial. The rate at which the
ground recovers is very difficult to predict and if there is any doubt that recovery is
complete then bored pile foundations with suspended beams and floors should be
used”,

The stated intention of the NHBC is to ensure that shrinkage and swelling of plastic
s0ils does not adversely affect the structural integrity of foundations to such a
degree that remedial works would be required to restore the serviceability of the
building. It must be borne in mind that adherence to the NHBC tables and design
recommendations may not, in all cases, totally prevent foundation movement and
cracking of brickwork might occur.

The BRE Digest 240 suggests: “Two courses of aclion are open:

Estimate the potential for swelling or shrinkage and try to avoid large changes in
the water content, for example by not planting trees near the foundalions.

Accept that swelling or shrinkage will occur and take account of it. The foundations
can be designed lo resist resulling ground movemenls or the supersiructure can be
designed to accommodate movement without damage.”

The design of foundations suitable to withstand movements is presented in BRE
Digest 241 “Low-rise buildings on shrinkable clay soils: Part 27,

4.3 Foundation Scheme

Foundations must not be constructed within any Made Ground/Topsoil and Alluvium due
to the likely variability and potential for large load induced settlements both total and
differential.

In consideration of the site history and encountered ground conditions, a piled foundation
solution was considered the most suitable for the proposed development. Further
intrusive investigation via cable percussive methods would be required to determine soil
parameters at greater depth to inform design of a piled foundation solution.

4.3.1 Ground Floor Slab
NHBC Standards 2019 states ground floors should be constructed as suspended
floors where:

“the foundation depth dictated by the NHBC Standards 2018, Chapter
4.2.10 would exceed 1.5m bgl;”

“ground floor construction is undertaken when the surface soils are
seasonally desiccated;”

“the depth of fill exceeds 600mm;,”

“there is shrinkable soil that could be subject to movement, expansive
material or other unstable soils;”
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» ‘the ground has been subject to vibratory improvement;” or
« “ground or fill is not suitable to support ground-bearing slabs.”

Made Ground was encountered to depths >600mm across the site which dictates
the ground flood slab should be constructed as suspended.

4.3.1 Piled Foundations
Piled foundations must be taken through any Made Ground and Alluvium into
suitable strength soils of the London Clay Formation.

The construction of a piled foundation is a specialist job with the actual pile working
load depending on the particular type pile and installation method. Prior to finalising
the foundation design the advice from a reputable contractor who is familiar with
the ground and groundwater conditions present at the site should be sought.

Further intrusive investigation via cable percussive methods would be required to
determine soil parameters at greater depth to inform design of a piled foundation
solution.

4.4 Subsurface Concrete

Sulphate concentration measured in 2:1 water/soil extracts for Made Ground fell into
Class DS-1 of the BRE Special Digest 1 2005, ‘Concrele in Aggressive Ground’, Table
C2 of the Digest indicated ACEC (Aggressive Chemical Environment for Concrete) site
classifications of AC-1. The pH of the soils tested ranged between 7.2 and 8.3.

Sulphate concentration measured in 2:1 water/soil extracts for the London Clay
Formation fell into Class DS-2 of the BRE Special Digest 1 2005, ‘Concrete in
Aggressive Ground'. Table C2 of the Digest indicated ACEC (Aggressive Chemical
Environment for Concrete) site classifications of AC-2. The pH of the soils tested ranged
between 7.2 and 8.3.

The classifications given were determined using the mobile groundwater case, in the
view of groundwater being encountered. The laboratory results are presented in
Appendix B.3.

A summary of the concrete classifications is presented in Table 4.1,

Table 4.1 Aggressive Chemical Environment Concrete Classification

Stratum DS ACEC
MG Ds-1 AC-|
ALY Ds-2 AC-2

Concrete to be placed in contact with soil or groundwater must be designed in
accordance with the recommendations of Building Research Establishment Special
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Digest 1 2005, ‘Concrete in Aggressive Ground’ taking into account any possible
exposure of potentially pyrite bearing natural ground and the pH of the soils.

4.5 Excavations
Shallow excavations in the Made Ground are likely to be marginally stable in the short
term at best.

Deeper excavations taken into the Alluvium are unlikely to be stable and would require
support. Unsupported earth faces formed during excavation may be liable to collapse
without warning and suitable safety precautions should therefore be taken to ensure that
such earth faces are adequately supported or battered back to a safe angle of repose
before excavations are entered by personnel.

Excavations beneath the groundwater table are likely to be unstable and dewatering of
foundation trenches may be necessary. Although no groundwater was encountered and
the adjacent river is likely lined, the presence of groundwater cannot be completely
discounted. Groundwater may be present at elevations commensurate with adjacent
river water levels. Al the time of reporting, no groundwater monitering had been
commissioned.
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Section 5 Determination of Chemical Analysis

5.1 Site Characterisation and Revised Conceptual Site Model

The Preliminary Investigation Report undertaken by Soils Limited (ref: 17902/PIR dated
November 2019) identified a low risk of ground contamination associated with previous
site activities.

The main intrusive investigation identified Made Ground to depths ranging between
1.80m and 2.35m bgl and was encountered to comprise two distinct types.

The upper stratum of Made Ground was encountered in all four trial holes and
persisted to depths ranging between 0.50m and 0.75m bal. This stratum typically
comprised dark brown slightly sandy CLAY with frequent rools/rootlets and
occasional flint, brick, chalk and clinker gravel fragments.

The second type of Made Ground was encountered in all four trial holes underlying
the upper Made Ground stratum and persisted to depths ranging between 1.85m
and 2.35m bgl. This horizon comprised light yellowish brown sandy silty GRAVEL
made up of medium to coarse subangular to subrounded gravel sized fragments of
chalk and flint. Whilst there was nothing in terms of its composition to determine
this horizon as Made Ground (i.e. lack of anthropogenic materials), the stratum was
largely out of context with the surrounding area and likely to comprise fill emplaced
to level the site following redirection of the adjacent stream (likely to formerly have
encroached onto the site) during construction of the railway, and has therefore
been referred to as Made Ground in this report.

Soils of Alluvium were encountered underlying the Made Ground and inferred to persist
to depths greater than 5.40m bgl.

5.2 Soil Sampling
Sampling locations were selected by the client. Sampling depths were selected by Soils
Limited based on observations made during logaging of the soil cores.

5.3 Determination of Chemical Analysis

The driver for determination of the analysis suite was the information obtained from the
Preliminary Investigation Report and Main Investigation Report intrusive investigation.
Table 5.1 outlines the specification for each sample tested.

Table 5.1 Chemical Analysis Specification

Substance Locations:Depths (m bgl)

WS |[:0,20° WS 1:0-1':!'5 WS3:0.20° WS4:0.20%
Asbestos Screen ¥ v v v
Total Phenols v v v v
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Total Cyanide v v v v
Organic Matter ¥ v v v
__pH. . v v v v
Heavy Metals v v i"' v
Metalloids v v v v
Organics v v v v

Notes: Metals: Cd, Cr, Pb, Hg, Mi, 5¢, CM, 5, Cu, Zn, Bo, Be, V. metalloids: As. organics: USEPA 16 speciated PAH, Asbestos
screening was undertaken in accordance with Ha5G ldaﬂ e Soil sample.
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Section 6 Qualitative Risk Assessment

6.1 Assessment Criteria
The assessment criteria used to determine risks to human health are derived and
explained within Appendix C.3.

6.2 Representative Contamination Criteria - Soil

The proposal comprised the demolition of existing structures onsite and subsequent
redevelopment of the site into an apartment complex housing 20No. 1 bed residential
units. The proposed development comprised areas of hard landscaping including new
access road, parking space and pavements and areas of soft landscaping including
public open space. No private gardens were proposed.

In compiling this report reliance was placed on drawing number 28065-5K110, dated
March 2019, prepared by pdp architecture llp. Any change or deviation from the scheme
outlined in the drawing could invalidate the foundation design and remediation
recommendations presented within this report. Soils Limited must be notified about any
such changes.

Based on the proposed development, the results of the chemical analysis have been
compared against generic guidance values for a ‘Residential with public open’ end use,
as presented in SP1010: Development of Category 4 Screening Levels for Assessment
of Land Affected by Contamination December 2014 (C45SL), derived for the protection of
human health. Where this document has not published screening values for
determinants, screening values derived for the same end use have been adopted from
the following published guidance; DEFRA Soil Guideline Values (SGV) and
LQM/CIEH/Suitable 4 Use Level (S4UL

To assess the potential toxicity to the human health receptor from the concentrations of
organic compounds tested for, Soil Organic Matter (SOM) tests were undertaken on the
samples submitted for chemical testing, which revealed SOM values of between 5.3%
and 7.6%. For each soil sample tested, the Soil Organic Matter recorded was used to
derive the appropriate guideline value for organic determinants.

Table 6.1 outlines the samples that have exceeded their relevant assessment criteria.
The full laboratory report is presented in Appendix C.2.

Table 6.1 Summary of Chemical Analysis of Soils Sample Exceedance

Substance Sample locations where SGY, C4A5L or 54UL adopted were exceeded for the
‘POS residential’ land-use scenario
Lead 680mgllkg against 630mg/kg — VW503:0.30 (C45L)

In summary, cne of the samples tested showed concentrations in excess of the relevant
C45L for a POS residential land-use scenario. In WS3 at 0.20m bgl, lead was recorded
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at a concentration of 680mg/kg against the POS residential end-use C4SL of 630markg.

None of the other substances tested recorded concentrations above the adopted
screening values.

6.2.1 Asbestos

Mo Asbestos Containing Material (ACM) was detected within any of the samples
tested. However, it is possible that asbestos is present in other areas of the site. If
encountered, the discovery strategy detailed below must be followed and care must
be taken to ensure any such material is separated and disposed of in an
appropriate manner to a licensed waste facility.

6.3 Groundwater

No groundwater strikes were recorded during drilling of the trial holes for this
investigation. It is recommended that groundwater monitering is undertaken to aid in
foundation design and to collect samples if considered necessary o assess risks to
sensitive groundwater receptors

6.4 Tier | Quantitative Risk Assessment

Quantitative risk assessmenls are undertaken for the soil, groundwater and soil gas. The
CSM has been updated to take account of the assessments below and presented in
Appendix C.1. The full laboratory chemical report is presented in Appendix C.2.

6.4.1 Soils

One of the samples tested showed concentrations in excess of the relevant C4SL
for a POS residential land-use scenario. In WS3 at 0.20m bal, lead was recorded at
a concentration of 680mag/kg against the POS residential end-use C45L of
630mag/kg. The presence of elevated (against other samples) concentration of zinc
within the sample suggests that the Lead contamination is likely to be a fragment of
lead zinc flashing from the glass houses formally located on the site.

Trial hole WS3 is situated beneath the footprint of the proposed building and
therefore any potential contamination linkages to the end-user receptor will be
broken by the building floor slab . It should be noted that due to the shallow nature
of the impacted soil it is likely to be removed as part of the site preparation before
commencement of the redevelopment of the site.

The Tier 1 Quantitative risk assessment therefore established that there was no
risk to the human health receptors of future end-users.

6.4.2 Groundwater

The Preliminary Investigation Report (ref.:17902/PIR, dated November 2019)
identified the site to be situated on the boundary of a Secondary Aquifer — A in the
form of the superficial Alluvium and the bedrock Lambeth Group and the
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unproductive strata of the London Clay Formation. The groundwater vulnerability is
recorded as high for both Secondary Aquifers on site.

A quantitative Groundwater Risk Assessment was nol commissioned as part of the
site investigation report. However, it is considered that the elevated lead recorded
in WS103 at a depth of 0.20m represents a low risk to groundwater quality. This
consideration is based on the cohesive nature of the alluvium which is recorded to
underlie the Made Ground in this area, which will significantly retard localised
vertical migration and the low solubility and maobility of lead in the predominantly pH
neutral soils on the site,

6.4.3 Soil Gas

The Preliminary Investigation Report identified a very low to low risk of soil gas
associated with previous onsite activities. Given the depth of Made Ground and
Alluvium encountered underlying the site, in line with current guidance, a minimum
of six soil gas monitoring visits across a period of approximately three months
should be undertaken to quantify the underlying gassing regime and allow
development of a full soil gas risk assessment for the site.

Three soil gas monitoring wells were installed onsite at the time of investigation. At
the time of reporting, no soil gas monitoring had been commissioned.

6.5 Conclusions and Recommendations

S0il chemical analysis recorded one samples with substance levels over their
representative POS residential guideline values. The impacted soil identified was located
beneath the proposed footprint of the building at shallow depth. Therefore, impact soils
are likely to be removed as part of the site strip and redevelopment and will not present
risk to the human heath receptor.

Following the findings of the intrusive investigation with respect to environmental
considerations, the following recommendations are made:

¢ |n line with current guidance, a minimum of six soil gas monitoring visits are
recommended over a period of approximately three months to allow development
of full soil gas risk assessment for the site.

6.6 Duty of Care

Groundworkers must maintain a good standard of personal hygiene including the
wearing of overalls, boots, gloves and eye protectors and the use of dust masks during
periods of dry weather.

To prevent exposure to airborne dust by both the general public and construction

personnel the site should be kept damp during dry weather and at other times when dust
is generated as a result of construction activities. The site should be securely fenced at
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all times to prevent unauthorised access,

Washing facilities should be provided and eating restricted to mess huts.

6.7 Excavated Material

Excavated material as waste must be defined or classified prior to any disposal,
transport, recycling or re-use at or by an appropriately licensed or exempt carrier and/or
off-site disposal facility. The requirements inherent in both Duty of Care and Health and
Safety must also be complied with. In order to determine what is to happen, what is
suitable, appropriate and most effective in the disposal of wastes, especially those
subject to CDM waste management plan requirements, several factors must be
considered and competent advice should always be sought,

The amount, type and nature of the material to be removed will in part determine the
amount and type of analysis that may be required to comply with current waste guidance,
and thereby allow a competent person to suitably classify the material. Often this data is
uncertain or unavailable, especially in the early stages of a project, and therefore further
investigation, testing and analysis may be required as additional information regarding
the development becomes available,

Wastes must be classified and defined by their solid characteristics to comply with
current waste guidance. Existing information and analysis derived for environmental
purposes may therefore be suitable for use in this context. Waste Acceptance Criteria
(WAC) report the leachability of materials and therefore cannot be used to classify,
characterise or define wastes. The only purpose of a WAC analysis is to determine the
suitability of a given material for acceptance at one of the three different types of
available licenced landfills (inert, stable non-reactive hazardous or hazardous).

Other options are available that may lead to significant savings against disposal to landfill
and expert advice should always be sought from a competent person to advise on their
relative costs or benefits and advise on any additional analysis, sampling or investigation
that may be required to reduce remaining uncertainties and comply with current
guidance. Further consideration of results using HazWasteOnlineTM can be undertaken
on request to give an indication of potentially hazardous properties in the materials
analysed.

6.8 Re-use of Excavated Material On-site

The re-use of on-site soils may be undertaken either under the Environmental Permitting
Regulations 2007 (EPR), in which case soils other than uncontaminated soils are
classed as waste, or under the CL:AIRE Voluntary Code of Practice (CoP) which was
published in September 2008 and is accepted as an alternative regime to the EPR.

Under the EPR, material that is contaminated but otherwise suitable for re-use is also
classified as waste and its re-use should be in accordance with the Environmental
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Permitting Regulations 2007 (EPR). Environmental Permit Exemptions (EPE) are for the
re-use of non-hazardous or inerl waste only; hazardous waste cannot be re-used under a
permit exemption. EPE apply only to imported inert waste materials; inert material arising
on site and recovered on site is not classified as waste and does not require an
exemplion. It is possible that materials arising on-site will be classified as inert and would
not need an exemption.

Environmental Permit Exermptions are only allowed for certain activities, placing controls
on the quantities that can be stored and re-used. The re-use of waste shall be within
areas and levels defined in planning applications and permissions for the development.
An EPE requires a site-specific risk assessment for the receplor site to demonstrate that
the materials are suitable for use, i.e. that they will not give rise to harm to human health
or pollution of the environment.

Under the CL:AIRE voluntary code of practice (CoP) materials excavated on-site are not
deemed contaminated if suitable for re-use at specified locations or generally within the
site.

Material that may have been classified as hazardous waste under the EPR may be re-
used. The CoP regime requires that a 'Qualified Person’ as defined under the CoP
reviews the development of the Materials Management Plan, including review of Risk
Assessments and Remediation Strategy/Design Statement together with documentation
relating to Planning and Regulatory issues, and signs a Declaration which is forwarded to
the Environment Agency and which confirms compliance with the CoP.

Should it be necessary to import materials from another site where materials are
excavated and which is not material from a quarry or produced under a WRAP protocol,
then an EPE would be necessary for the imported material whether the work was
managed under the CoP or the EPR.

6.9 Imported Material

Any soil, which is to be imported onto the site, must undergo chemical analysis to permit
classification prior to its importation and placement in order to ascertain its status with
specific regard to contamination, i.e. to prove that it is suitable for the purpose for which it
is intended.

6.10 Discovery Strategy

There may be areas of contamination not identified during the course of the investigation.
Such occurrences may also be discovered during the demolition and construction
phases for the redevelopment of the site.

Care should be taken during excavation works especially to investigate any soils, which

appear by eye (e.q. such as fibrous materials, large amounts of ash and unusual
discolouration), odour (e.g. fuel, oil and chemical type odours or unusual odours such as
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sweel odours or fishy odours) or wellbeing (e.q. light headedness and/or nausea,
burning of nasal passages and blistering or reddening of skin due to contact with soil) to
be contaminated or of unusual and/or different character to standard soils or those
analysed.

In the event of any discovery of potentially contaminated soils or materials, this discovery
should be quarantined and reported to the most senior member of site staff or the
designated responsible person at the site for action. The location, type and guantity must
be recorded and the Local Authority, and a competent and appropriate third party
Engineer/Environmental consultant notified immediately. An approval from the Local
authority must be sought prior to implementing any proposed mitigation action.

The discovery strategy must remain on site at all times and must demonstrate a clear
allocation of responsibility for reporting and dealing with contamination. A copy of the
strateqy must be placed on the health and safety nolice board and /or displayed in a
prominent area where all site slaff are able to take note of and consult the document at
any time. Any member of the workforce entering the site to undertake any excavation
must be made aware of the potential to discover contamination and the discovery
strategy.
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Figure 3 — Trial Hole Plan
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Appendix A Field Work

Appendix A.1 Engineers Logs
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; 1400 PLAIM 33
1.03 400 [SLOTTED 33
Hand vana (HY), Hard panatramatar (HP) raporiad in kPa. PID regared in ppm




Contract Mame: ClEant: Hede 10
& The Burrows Walthams Limited ws2
Contract Mumber: Start and End Date: |Logged By: Checked By Status; Hole Typs:
17902 D&10-19 Dw Wws
Eaﬁhh'ng: Morthing: IGround Level: Plant ised: Print [ate: LErcala:
LI M1 TED 20-11-2019 1:50
Waather: Terméenaticn: Sheet 1 af 4
Samples & In Sil Testng Strata Defals Grourdwatser
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) Dk brawn, shghtly sandy CLAY, Frequent roots bacoming occasional with depth. Occassonal :
o) angular bo sub-angular, fine bo cowrss flinl, brick, chalk, and cBnker gravel MADE GROLUMND
’ ' b sarvphe WS dom DA dEmbgl T ! ; .
{0.75) <o TR BERRRL I L
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1.20 . " - : . = 1=
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1,40 [3 glib-rounded, ine o caarse chalk gnd Bnt. MADE GROUND 14
{0,480 1]
1.80 (] |
2.00 o 200 = - . : 2 ]
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{1.90) -5 1 |
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Fram {mi| To(m} | Duraticn Remarks Top [m) | Baseim]] Type | Dka {rmm}
; 1400 PLAIM 33
£.00 400 [SLOTTED 33
Hand vana (HY), Hard panatramatar (HP) raporiad in kPa. PID regared in ppm




Contract Mame: ClEant: Hede 10
& The Burrows Waithams Limited ws3
Contract Mumber: Start and End Date: |Logged By: Checked By Status; Hole Typs:
17902 D&10-19 Dw Wws
Eaﬁhh'ng: Morthing: IGround Level: Plant ised: Print [ate: LErcala:
LI MITED 20-11-2019 1:50
Waather: Terméenaticn: Sheet 1 af 4
Samples & In Sil Testng Strata Defals Grourdwatser
Dle=plh Twpe Besiills |nl'-|.:.$'- :%‘;'::I::'l'._ Lesgesrud Sirala Descriplion il Pl el B
Diark brown, shghtly sandy CLAY, Frequent rots becoming occasional with depth, Occasanal 7
0.20 ES D (0,50 anguitar ko sub-angular, fine o cowrss flinl, brick, and clinker gravel. Rare anlbropogsnic malarials,
il MADE GROUND.
0.60 ESD 0.50 Slighily bleck speckled and dark brofan matiled, brown, sighilly chyey, sightly sandy GRAVEL.
Gravel |3 sub-anqular i angular, fine to coarse fint and chadc Very rans angulars fine brick and
clinkar gravel (<4%). Possibly reworced matarial. Rare rootals. MADE GROUMND
1,30 ESD - e il
1.50 ESD 2 Light browwn, slightly sandy, silly GRAVEL Gravel is angular ta sub-sngular, fne o coarss Snt and L s <
(£ chalk. MADE GRIOUND 4 |
i - i
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(.40} -2 1]
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Bl i
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T 3
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-5
=
=7
=8
=4
—10
Siart & End of Ghilt Obssrvalions “Borehele Diameler | Casing Dlametar_ |Remarks:
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Chigalling iratalation Eirike (m) | Cesing dm) [ Sealed {m) [ Time (mins) | Rose 1o (m) |Remarks
Fram {mi| To(m} | Duraticn Remarks Top [m) | Baseim]] Type | Dka {rmm}
; 1400 PLAIM 33
1.03 400 [SLOTTED 33
Hand vana (HY), Hard panatramatar (HP) raporiad in kPa. PID regared in ppm
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1115 JGROUND .y I bspedtd b don p s A0Y ‘xﬁ’
¢ o JOFETEL BRI p |G s feramer Iy e, LA, P ,\{]
5 e
1.50 o : i A
1.88 Light broeen, slightly sandy, silly GRAVEL. Graval is angular lo sub-angular, fne fo coarsa fnl and i Eﬂ;{
1.80 & chaik. MADE GROUND A
{070 - '\-.a-m'\-._;
P .\{]
- o b e e e g 44 L s B
2.40 D -Dark gray mettled black shghty ine sandy GLAY, ALLUYIUM ; ‘_-5_'-' HE‘
Y
2.90 D 3 “h:‘{
(168 =7 “\R‘x{]
] b ":H&
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Ervd of Borahcde al 4, 00m
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=13
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Water Sinkes
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Fram {mi| To(m} | Duraticn Remarks Top [m) | Baseim]] Type | Dka {rmm}
Hand vana (HY'), Hard penatromeatar (HP) raperied m kPa. FiD regoriesd o ppm
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Appendix B Geotechnical In-Situ and Laboratory Testing

Appendix B.l Classification
Classification based on SPT “N” values:

The inferred undrained strength of the cohesive soils was based on the SPT “N" blow
counts, derived from the relationship suggested by Stroud (1974) and classified using
Table B.1.1. (Ref: Stroud, M. A. 1974, “The Standard Penetration Test — its application
and interpretation”, Proc. ICE Conf. on Penetration Testing in the UK,

Birmingham. Thomas Telford, London.).

Table B.1.1 SPT "N" Blow Count Cohesive Classification

Classification Undrained Cohesive Strength C, (kPa)

Extremely low <0

Very low 10 - 20
Low 20 — 40
Medium 4075
High 75— 150
Very high 150 — 300

Extremely high = 300

MNote: (Ref: B5S EM 150 148688-2:2004+A1:201 3 Clause 5.3.)
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Appendix B.2

Interpretation

The Burrows Main Investigation Report

Table B.2.1 Interpretation of DPSH Blow Counts

DP Strata Equivalent SPT Inferred Cohesive Strength/Granular Density
M&0 Blow
Counts

DPI ALY <| Extremely low
|.90 - 2.40 {C. = <10kPa)
Sandy CLAY
ALV =7 Very low to low
240 - 3.00 (C.= |5 = 35kPa)
Sandy CLAY
ALV <} Extremely low
3.00 — 3.60 (€. = =|0kPa)
sandy CLAY _
ALV 3-14 Very low to medium
3.60 - 6.00 (C.= 15 = 70kPa)
sandy CLAY

DP2 ALY 7=14 Low to medium
2.00 - 540 (C. = 35 — 70kPa)
Sandy CLAY
LCF' 17— 20 High
5.40 - 6.00 (C. = 85 — | 00kPa)
CLAY

DP3 ALY 7—14 Low to medium
|.80 - 5.70 (. = 35 = 70kPa)
Sandy CLAY
LCF' 17 High
5.70-6.00 (€. = 85kPa)
CLAY

DFP4 ALY 7—10 Low to medium
230-5.70 (C. = 35 — 50kPa)
Sandy CLAY
LCF' 24 =27 High
5.70 - 6.00 (. = 120 — 135kPa)
CLAY

Mote: ' Ground conditions inferred past the base of windowless samplor borcholes. Rig efficiency: 71%

Table B.2.2 Interpretation of Atterberg Limit Tests

Stratum Moisture  Plasticity Passing Modified Soil Volume
Content  Index 425um Plasticity Classification Change Potential
(%) (%) Sieve Index BRE NHBC
. (%) (%)
LCF 12 - 30 32-45 100 31 - 45 CH Medium  Medium
to high to high
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Stratum Maoisture  Plasticity Passing Modified  Soil Yolume
Content Index 425um Plasticity Classification Change Potential
(%) (%) Sieve Index BRE NHEC
(%) (%)
Mote: BRE Volume Change Potential refers to BRE Digesc 240 (based on Awerberg results)

MNHBEC Valume Change Potential refers to NHBC Standards Chapter 4.2

Soils Classification based on Bringh Soil Classificanon System

The most common use af the term clay i to describe a soil that contains enough clay-sized material or clay minerads to sxhibit
cohespee properties, The froction of dlay-sized moterial required vares, but con be os fow as T35 Unless stoted athenwise, this is the
sense used i Digest 240, The term con be used o denote the cloy minerais, These are speafic, nolurally sccurring chesical
compounds, predominately siicotes. The term s often used. as o portide size descriptor. Soil porticles that have a nominal diameter
of less than 2 pm are nornally considered to be of clay size, bt they are not necessony cfay mmerals. Seme day minerals are larger
than 2 um and seme particles, rock flaur’ for example, can be finer than 2 ym but are not day mineraly.

{The Arertierg Limit. T dves Ve urdreakin in seorsupes wich BY | 37EPAre - Wl et 3.0, 4.3 ane 3)

Table B.2.3 Interpretation of PSD Tests

Location Depth Soil Description Volume Change  Passing
{(m bgl) Potential 63pm Sieve (%)
BRE MHBC
WS .50 Sandy silty GRAVEL (MG) Mo Mo |5
W33 1.50 sandy silty GRAVEL (MG} Mo Mo 9
Mote: BRE 240 staces that a soil has a volume change patential when the clay fraction exceeds 15%, Only the silt and clay

combined fraction are decermined by siaving therefore the velume change potential is estrated from the percenoage
passing the &3um sieve. MHBC Standards Chapter 4.2 states that a soil is shrinkable if the percentage of silt and <lay
passing the 63um sieve is greater than 35% and the Plasticity Index is greater than 10%.

[The E’ar_nde_Ei;e_D_isr.rlh_uunn Tﬁu_wer_e m:[a'ml_:en in accordance wpr.h BS 1377 Parc 20 1990 CI_:us-_z )
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Appendix B.3 Geotechnical In-Situ and Laboratory Results
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: : Project Mo. | : Hole Type
[Praject Name: The Burrows 17902 Co-ords: oP
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777CERTS

Tim Rudkin

Zoils Lud

Lt 11

Sun Valley Business Park
Winnall Clase
Winchester

Hampshire

S023 LB

e: tridsnilshmited. oo, uk

12 Anabyvtical Ltd.

7 Wopdshots Meadow,
Crowley Green
Business Park,
Watfard,

Herts,

WD18 BYS

t: 01923 225404
2 01923 237404
e: reception@i2analytical.com

Analytical Report Number : |G

Project / Site namea; 17a The Burrows
Your job number: 17902

Your order number: 17902

Report Issue Number: 1

Samples Analysed: 3 soll samphes

Samples received on: 2201002019

Samples instructed on: 22/10/2019

Analysis completed by: 2901042019

Report issued on: 2971072019

Signed:

Zina Abdul Razzak
Senior Quality Specialist
For B on behalf of i2 Analytical Ltd.

Standard Geolechnical, Asbestos and Chemical Testing Laboratory located ot ul. Pionierdw 39, 41 -711 Ruda Sigska, Poland.

Accredited tests are defined within the report, opinlons and interprefations expressed herein are outside the scope of socreditation.

Standard sample disposal times, unless otherwise agresd with the laboratory, are

Excel coples of reports are only valid when accompanled by this PDF certificate,

gails - 4 weaks from reporting
lapchates - 2 waeks from reparting
waters - weeks from reporting
ashestos - & months from reparting

Any assassments of compliance with specifications are based on actual analytical results with no contribetion from uncertainty of
measurement. Application of uncertainty of measurement would pronvide a range within which the true result Bes. An estimate of

reasurement uncerizinty can be provided on requast.

[55 Mo 19-67552-1 173 The Bumows 17902

This cerificate should not be reproduced, except in full, without the express permission of the laboratory,
The results included within the repord are represeniative of the sampgles submilted for analysis. Fage 1 of 4
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Analytical Report Number; 19-67552

Project / Site nama: 17a The Burrows
Your Drder Mo: 17902

Lak Misialar 1 335503 1339304 1338385
Reference W5 Wit Wai
Sample Number Mane Supnked Nane Supplied More: Supplied
D Ligh] 050 140 .70
Date S &I Loy 2019 Eiarsaly 08/ 1 2018
Time Taken Hane Sigmked Hofe Supplisd flore Supplisd
&

Analytical Parameter g E g

{5oil Analyziz) F E g

Slone Conbenl N 1 WOHE = 0.1 = .1 < (1.1
Maishure Cortent '-h- M WONE L7 L i7
Total mass of sample received [ {001 ROHE .51 11.B& 54
General lhorganics

Ip“ = Apfenatad pH Lt MiA MLERTS 7.4 8.3 E1
Tiodal Sulphate ag 50y L3 fiE MCERTS - 0.7 .156
Wiater Soule 504 16hr axtrackcn I;.!:l Loachiate

Ecyuralant) ol O.HILIE | CERTS 0,025 f.0t% .45
It S04 16hr extractan (2:1 Leackste

E lank) gl 1.2% MICERTS. =, 13.8 [
\Werter Sohuivhe Chloride (2:1) (kaschate agquivahent) mgl k5 MCERTS L5 3l

| Total Sl phr ki) 0,005 MUERTS 0,038 L4
Ammorsum as kH, makg 0.5 MICERTS - 1.5 T3
Arnmmoriurn g5 WHE (100 Tegoete eouralent) mell 0.05 MCERTS - 0.1% .05
|'Mater Solubde Mirate (3:1) a3 N (leackate eguvakat) mgl 2 HOHE - = 20 = 3.0
Heawvy Metals | Metalioids
IHEIHTIIEH..I*'I [waker solubde) mafkg 5 KOHE 50 33
Magnesum (leachate equivaient) il 15 KOHE 2B &

Iss Mo 19-67552-1 17a The Burrows 17902

This cerificate should not be reproduced, except in full, without the express permission of the laboratory,
The results included within the repord are represeniative of the sampgles submilted for analysis.

Fage 2 of 4



7ICERTS

Analytical Report Mumber ; 19-67552
Project / Site nama: 17a The Burrows

* These descriphors are orly intended bo 3ot 85 & oreess check  sample identiies sre questionsd, The megor constituent of B sample & imtended bo act with respact bo MOCRTS valdston.
Thex laborstory s soorsdied for =ind, oy and loam {MCERTS) soil bype=. Date for unaooredited bypes of subd shoukd be interpreted with core

Shone contert of o samgie 1 coioutabod as B S vecight of the stoncs not passing @ 19 mm sove. Besuls ore mot correchod for stong conbeng

Lat Sampda Saapla Samiple g
Number | Reserenee | wumber | D®thim) [Sample Description *
133530 o Moni Supiplied .54 |Berain clary and loam.,
1338 W52 Ko Suppded 140 |H=|;|e day and sand with grawel.
1338305 W52 Mone Supnlked .70 |Gr=l.' dlay.

Iss Mo 19-67552-1 173 The Bumows 17902

This cerificate should not be reproduced, except in full, without the express permission of the laboratory,
The results included within the repord are represeniative of the sampgles submilted for analysis. Fage 3 of 4



7ICERTS

Analytical Report Mumbar ; 19-67552
Project [ Site nama: 17a Thae Burrows
Wiatar malriy abbrodations: Surface Water (W) Potable Water [PW) Ground Waber (GW) Progass Waber (P

: M AT 3 Methad W raditals
Analytical Test Name Analytical Mathod Description Analytical Method Reference it SITLERY, | e
A L s RS in sod Determinahon af Ammmansimf Ammenday) Iri-Feznps mmpthad Basesd on Examiniation of LR P W MCERTS

Ammanizcal Htmgen by the colormetric I\'l.'.;t:'r ani Wastiewater 20th EdEian;
r‘:uh:ﬂal:-c.l‘rd:r\-:n-rl.tmun rethead, 10: 1 waber Clescen, Greenbarg & Eaton
ewtrachon
[Chicride, water sohible, in 50i Determination of Chlonde oolorimelrically by Jln-haise maethad Basad on BS137F Fart 3, LoHE-FL o MERTE
discrete analyser, La80, Trermical and Ekctrochemical Tasts,
21 meEraction,
[Mesgnucium, water soliubde, in ol Dietarriination of water solulle magrestiim by JLa-Frorieas Fethsed Basesd g TRL 847 LO3E-PL o HONE
pewtraction with water Tollowsed by 10°-0EE,
|Maoestre Conbent Hoislure contert, determined gravimebrically. (30 {In-house method based on 851377 Part 2, LOES-LEPL W RCHE
= 1980, Cassfication bedis
IpH im soil [Butomated] D=termination of pH in 5ol by addition of water Tlﬂ-l'uum method bassd on BELIFT Part 3, Lr-FL u} PMCERTS
olioiwed by sulomated decirometnc messurempenl. 1080, Chernical and Elecirodhemical Tests
Stones conkont af soil [Standar preparation for 2l samples undcss In-house method bassd on Brtish Stapdary | LOES-LEGRL 0 HICHE
therwine detsiled. Gravimetric determinabion of Methods and MCERTS reguimemesnis
|stone = 10 mm as % dry weight
|Sulphat, water salshle, in sol {18hr  |Determination of water soluble siphate by 1CP- [tmi-kFeouse snethod based on BS1377 Part 3, LiphE-by b MCERTE
extraction QES. Aesults repartad drectly [eachate equivalent) [1990, Chemical and Electrochemical Tests,
and comected for extrachon ratio (sol equealent).  |2:1 water:sod extraction, anabyss by 1CP-
I-IEIEL
Tokal Sulphaba in 50l &5 % Determination of tota sulphate In sol by etraction [in-house method based on BSE3T7 Part 3, Lode-FL a MCEIRTS
with 10% HO folowad By ICP-DES, 1990, Cremical and Ekctrochamical Tests™
Tokal Silphis in 50 55 % [Determinaticn of wli sulphur e soll by extractian  [Dn-hoiise methad Based on BSLITT Par 3, LO2E-FL o MCERTE
with aqua-rega, petassium bromidefmemals 19590, and MEWAM 2006 Methcds s the
foliowed by [CP-DES, Deternsination of Metalks in Sof
Water Solubde Mbrabe (2:1) as ™ in sof [Determinblion of ntrdle by reaction with sodium [r-Frouse method based on Exarnination of LiF7E-FL w RCHE
teabeylate and colofmetiy, Water and Wastewstern & Pobsh Standard
Mathed PHN-B2/C-09579.08, 211 entraction

For method numbers ending in 'K

analysis have been carried out in our kaboratory in the United Kingdom.

Far method numbers ending in 'PL" analysis have been carred out in our laboratory in Poland.
Zodl analytichl results are expressed on & dry weight basis, Where anblysis i@ carmied out on as-received the results oblained sre maliplied by & moisture

cosrrection factar that is determined gravimetrically using the maisture content which is carried out at & maximum of 30oeL.

Iss Mo 19-67552-1 17a The Burmows 17902
This cerificate should not be reproduced, except in full, without the express permission of the laboratory,

The results included within the repord are represeniative of the sampgles submilted for analysis. Fage 4 of 4



oo GSTL

GEO Site & Testing Services Ltd

Contract Number: 46284

Client Ref: 17902 Report Date: §1-11-2019
Client PO:

Client Soils Limited
Thomas Telford House
Unit 11
Sun Valley Business Park
Winnall Close
Winchester
S023 0LB

Contract Title: 17a The Burrows
For the attenticn of: Tim Rudkin

Date Received: 24-10-2019
Date Completed: 4-11-2019

Test Description Oty
Moisture Content 3
BS 13771990 - Part 2 : 3.2 - * UKAS

1 Point Liquid & Plastic Limit 3
BS13TT 10980 -Part 2 : 4.4 & 5.3 -7 LUKAS

PSD Wet Sieve method 2
BS 13771980 - Part 2: 9.2 - UKAS

Disposal of samples for job 1

Motes: Observations and Interpretations are outside the UKAS Accreditation
* - denotes test included in laboratory scope of accreditation
# - denotes test carried out by approved contractor
i@ - denotes non accredited tests

This certificate s issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The resulls reporied harein

relate only to the material supplied to the laboratony, This cerificate shall not be reproduced except in full, withowt the prior written approval of the laboratory
Approved Signatories:

Emma Sharp {Office Manager) - Paul Evans (QualityTechnical Manager) - Richard John (Advanced Testing Manager)

Sean Pann (Administrative/Accounts Assistant) - Shaun Jones (Laboratory manager) - Wayne Honey (Administrative/Quality Assistant)

GEDQ Site & Testing Services Lid
it 34, Heol Aur, Dafen Ind Estale, Dafen, Llanelli, Carmarihenshire SA14 80N
Tel: 015584 784040 Fax 01554 784041 info@gstl.co.uk gstlocouk



GSTL

NATURAL MOISTURE, LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX
(BS 1377 : Part 2 : 1990 Method 5 )

Contract Member

Site Name 17a The Burrows
Date Tested 29/10/2019
DESCRIPTIONS
Sample/Hole Sample | Sample
Refarancs Mumikber Typs Hagtiim) L anpsE.
W51 (B} 2.00 Dark greyish brown slightly sandy sitty CLAY,
WrSa (1] 2.30 Dark grayish brown silty CLAY.
W33 D 3.30 Dark greyish brown slightly sandy silty CLAY,
Cperators Chacked 01112098 Wayne Honey (Adminislatve/Qualily Assislant)
lauan Williams Approved 011142019 Paul Evans (Quality Technical Manager)




NATURAL MOISTURE, LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX
( BS 1377 : Part 2 : 1990 Method 5 )
Confract Number 46284
Project Location 17a The Burrows
Dale Teslad 291072015
: ; ; g Passing
Sample/Hole Sample Sample P aiatre Liguaid Plastic Plasticily
Refarance Mumbar Typs Hagtiim) Confent %)  Limit % Limit % | index % UAi?mm il s
0
Y51 o 2.00 29 G2 24 a8 100 CH High Plasticity
Wrsa (B] 230 - a0 &8 24 4h 100 CH High Plasticity
W33 D 3.30 23 52 20 32 100 CH High Plasticity
Symbals:  MP - Mon Plastic # ! Liquid Limit and Plastic Limit Wet Sisved
PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION
BS 5930:1999+AZ:2010
=]
i cL cl CH cv CE
= 0
-E_. G0
=
=
- 50
o .
g % .
- 30 /
20 /
14 _.."_..-""
L8 TV T WTH Y TWIE
0 z0 a0 B BO 100 120
Ligquid Limit {%)
Cperators Chacked 01112098 Wayne Honey (Adminislatve/Qualily Assislant)
lauan Williams Approved 0112019 Paul Evans (Quality Technical Manager)




Contract NMumber 46284
PARTICLE SIZE DISTRIEUTION
BS 13.?T Part 2:1930 Borehola/Pit No. Ws1
Wet Sieve, Clause 9.2
Site Marme 17a The Burrows Sample No.
Depth Top 1.50
Soll Description Brown clayey silty sandy GRAVEL
Depth Base
Cate Tasled ADMOr2019 Sample Typs 1]
ZILT SaMD CRAVEL . 1
COBBLES !
CLAY Fine I_ fedium I Coarsa Fine I_ Medim I Coprse Fing I_ Mo dium I s ; e H
100
an
B0
70 -—- - - - -
=
g &0
7
m
. zp
=1
=
oz
T 40
=
]
20 1 = -
0
]
0.0 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sadimentation
FParticle Size mm b Passing Farlicle Size mm % Passing
125 100 Sample Proportions % dry mass
0 100 Cobbles 1]
75 100 Gravel &7
63 100 Sand k|
ol 100 Silt and Clay 13
ars 100
28 B3
20 70
14 54
10 47
6.3 41
8 ar
3.36 36
2 33
1.18 249
0.6 25 Remarks
0.425 24 Praparaiice ard seciing i aoedanss with BS1 377 wesa moded belew
0.3 22
0.212 21
015 18
0063 15
Cparators Checked 302018 Wayne Honay
ROMH Approved 011172018 Faul Evans




Contract Mumber 46284
PARTICLE SIZE DISTRIBUTION
BS 1 3.?? Part 2:1390 Baorehola/Pit Mo. Ws3
Wet Sieve, Clause 9.2
Site Mams 17a The Burrows Sample Mo,
Depth Top 1.50
Soll Description Brown clayey silty sandy GRAVEL
Depth Base
Cate Tested 3019 Sample Typs )
SILT SaMD GRAWVEL o '
COBBLES 1
CLAY Fine I_ fedium I Coarsa Fine I_ Medim I Coprse Fing I_ Mo dium I Caarsn ; e H
100
an
&l
70 -—- - - - - -
E
g &0
i
o
)
o
o
M
T 40
=
i
20 — = ~
10
o
0.001 0.0 0.1 i 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size mm b Passing Parlicle Size mm % Passing
125 100 Sample Proportions % dry mass
a0 100 Cobbles i}
K 100 Gravel Fil
K] 100 Sand 14
al T Silt and Clay B
AT 5 100
28 100
el 7o
14 7]
10 42
6.3 a3
] 29
335 26
2 23
1.18 21
0.8 14 Remarks
|'_| .1_25_ 1& Frﬁpﬁrgli-::ru Arad TR 1 alanrdands with BS1 37T wrrkesis moded Deloay
0.3 16
0212 13
015 11
0,063 g
Cparators Checked 302018 Wayne Honay
ROMH Approved 011172018 Faul Evans
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Appendix C  Chemical Laboratory Testing

Appendix C.1 Conceptual Site Model



Soils Limited

Table C.1.1 CSM Revised Post Testing

Inicial Alse;sment firomn ﬂult El‘.'-l..ld'.f aml i

EIar.:rur':e Identified Contaminant E.!.:Fﬂﬁl.lr.ﬂ Fathwar l:-eu:e.p.tnr
Main Investigation Report Information
Severity  Probability
Made Ground Heavy Metals Inhakation of dust Sire Workers/Site Maintenance Medium Unlikely
Onsite sauree of End Users Medum  Unlikely
contamination Off-zite Users Medium Unlikehy
Heavy Metals Ingestion and absorprion via direct Sate Workers/Site Maintenance Medium Unlikedy
EGNTACT End Users Medium Lindikehy
Heavy Metals Migration via surface runoff Surface Vater Minor Unlikedy
Migration in solution via groundwater  Surface Water Miner Unlikely
byl it Yinoe  Linkikely
Deep Aguifer - -
Direct contact with construcpon Buried structures Minor Unlikely
material Buried Services Minor Linlikeby

The Burrows Main Investigation Report

Comments

Lead concentration recorded in exceadance of POS
residential land-use screening values in one of four samples
tested. The impace soils were encountered at shallow depth
and likely to be removed during development of the site,

Impermeable geology undertying site will act as aquiclude to
desp groundwater receptors,

Proposed Investigation

Ground workers to follow regulations on health and safery [
during development (H5E, 1991).

Six soll gas monitoring visits across a period of three
months in line with current guidance to allow development
of soil gas risk assessment for the sita.
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Appendix C.2 Chemical Laboratory Results



MICERTS

Tim Rudkin

Solks Lid 12 Anabyvtical Ltd.

Linit 11 7 Wopdshots Meadow,
Sun Valley Business Park Crowley Green

Winnall Close Business Park,
Winchester Watfard,

Hampshire Herts,

5023 LB WD18 BYS

t: 01923 225404
f: 01923 237404
e: reception@i2analytical.com

Analytical Report Number : [ NNGzczNG

e: tridsnilshmited. oo, uk

Project / Site namea; 17a The Burrows Samples received on: 2201002019

Your job number: 17902 Samples instructed on: 23/10/2019
Your order number: 17902 Analysis completed by: 29/10/2019
Report Issue Number: 1 Report issued on: 29/10/2019
Samples Analysed: 4 soll samphes

Signed:

Rexona Rahman
Head of Customer Services
For & on behalf of i2 Analytical Ltd.

Standard Geolechnical, Asbestos and Chemical Testing Laboratory located ot ul. Pionierdw 39, 41 -711 Ruda Sigska, Poland.

Accredited tests are defined within the report, opinlons and interprefations expressed herein are outside the scope of socreditation.

Standard sample disposal times, unless otherwise agresd with the laboratory, are gails - 4 weaks from reporting
lapchates - 2 waeks from reparting
waters - weeks from reporting
ashestos - & months from reparting

Excel coples of reports are only valid when accompanied by this POF cartificate,

Any assassments of compliance with specifications are based on actual analytical results with no contribetion from uncertainty of
measurement. Application of uncertainty of measurement would pronvide a range within which the true result Bes. An estimate of
reasurement uncerizinty can be provided on requast.

[55 Mo 19-67555-1 173 The Bumows 17902

This cerificate should not be reproduced, except in full, without the express permission of the laboratory,
The results included within the repord are represeniative of the sampgles submilted for analysis.
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7ICERTS

Analytical Report Number; 19-67555

Project [ Site name: 17a The Burrows
Your Order Ma: 17902

|l.-lb E Misialar 133573 1330424 1338425 1335436
Reference W51 Wi Wad W5
Sample Number Mome Sgnked Nane Supplied More: Supplied fore Supplied
D Ligh] 0.2 .20 0,20 .30
Date S D& Loy 2019 E1armaly 08/ 1 2018 0B/10y a1
Time Taken Hane Sigmked Hofe Supplisd flore Supplisd fione Supplied
&
Analytical Parametar g § 5
(Soil Analysis) v 2
Slone Conbenl N 1 WOHE = 0.1 = .1 < (1.1 = 0
Maishure Cortent '-h. M WONE 18 LT F.ry )
IEI mass of monple receled b 1.001 KOHE {1.60 1.0 .35 047
|asbesns in Seil | mwe | wia Jisoames| Notdeecied | Mob-delected |  Wol-detected | Hol-debactid |
General Inorganics
pH Linits N MCERTS .3 14 75 7.5
maikg 1 MLERTS =] =1 = <1
Watsr Sohunie 504 16hr axiractien (2.1 Laackate
Eqpivalent] 2 00125 | BCERTS 0.034 .04 0z] Q26
Sufphiche ik i MCFRTS < 1.4 1.3 i | <14
|%=nu: Matter . I8 MCERTS 5.3 55 Tb 7.2
Toral Organic Carbor (TOC) 'E'i 1 MICERTS B 3.4 4.4 4.2
Total Phanoks
[Total Prercls | menckydric) | mgag | 8 MeERTS | 2 14 | < 1.0 | = L0 | = 1.0 |
5 bt FAHS
Maphthalene makg {1.0% MCERTS < 0.05 < {.05 = (.05 = 0,05
mplg .05 MCERTS < 05 = (.05 = .05 = LS
maks n05 | mcenTs « 0,05 < 11,05 « [0S « .05
M -IE- MCERTS < .04 = w o E&- & E
mgky .05 MCERTS .77 1.5 L2 X1
mafleg 0.05 MLERTS .17 .34 015 033
[t L] 1. 0% MCEILTS rt] 3.0 rn | Ih
mokg {105 MICERTS 1.E r L8 i
Berizola)anlracens maleg 1L05 MCERTS 1.0k 1.5 1.2 1.3
Chirpsens maky 0.05 FCERTS 1.3 1.9 1.3 1.8
|Hmz§u]ﬁmanl:m:nc mikg 0, 0% HCERTS 1.3 1.9 1.9 14
Bz k Fhiorasthene mgg .05 MCERTS 0,75 1.1 52 L1
Eeraln mpkg .05 MCERTS 1.1 1.5 1.3 1.4
inderc |7 3-caipprene ity p.o5 | mcents .58 0,81 .81 L]
Dibena{s CEneE Mg {1.0% MCERTS .19 L34 E_E‘] 054
Berien{ghilperdens mp'kg LIS MCERTS 0.7 L5F 0.9z L3
Total PAH
et Total EPA-16 PhHs | mgwg | o8 | meEmms | 1.7 | 17.4 | 13.0 | 2.8 |
Heavy Makzls | Metablodds
rq_g:g =ytractabie) I|lgll'ln:|:| ] h'.ﬂE_&T‘ﬁ 15 15 ¥4 21
ul regis sxiracksble) mpikg .08 MERTS 1.6 1.4 L0 &2
Bewron [waker solubla) mpfkg 0.2 MLERTS 4 2.3 .3 .3
Cadmium {aquia regis sutrpoabic] makg .2 MCERTS 0.E .7 ] 04
Iﬂm:rnum (Frmaanabenit] mkg 4 MCERTS < 40 < 40 = 4.0 < 44
hicenkiim i el ac b mp'ky 1 MCERTS 27 7 30 32
[ [aqua regla extracabla) miky 1 MCERTS 7l (i} Lin 130
ead (aoue e extractable] g ] HCERTS Eﬂ 190 E£n) a14
i exlracioble) mykg [ MCERTS 0.3 0. = L3 03
Hickel (Bqua ragin extradable) mpkg | MCERTS 2l 23 52 7
Selenium {aqun regla extraciobis) ik I FCFRTS 1E 2% 13 20
Yanadiem (agus regs extractabie) mikg 1 HCERTS 47 45 41 5
Zine [Bud regil exiractable) mpkg | MERTS 300 260 530 50

Iss Mo 19-67555-1 17a The Burrows 17902

This cerificate should not be reproduced, except in full, without the express permission of the laboratory,
The results included within the repord are represeniative of the sampgles submilted for analysis.
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7ICERTS

Analytical Report Mumber ; 19-67555
Project / Site nama: 17a The Burrows

* These descriphors are orly intended bo 3ot 85 & oreess check  sample identiies sre questionsd, The megor constituent of B sample & imtended bo act with respact bo MOCRTS valdston.
Thex laborstory s soorsdied for =ind, oy and loam {MCERTS) soil bype=. Date for unaooredited bypes of subd shoukd be interpreted with core

Shone contert of o samgie 1 coioutabod as B S vecight of the stoncs not passing @ 19 mm sove. Besuls ore mot correchod for stong conbeng

Lan Samgta | Samapla Samgde o
Number | Refcrenee | mumber | D%th () |Sample Deschiption *

133423 Wi Moni Suppleed &2 Ecasn beans and clay with vegatation,
133024 W52 Ko Suppied 02 |Browm bcam and clay with vegetation and grawel
133M2s W53 Mone Supplied 0.20 Birowwn loam and cli with . vegetation,
133426 YEa Hone Supplied ke Bircrvans By and clay with vegetatie,

Iss Mo 19-67555-1 17a The Burmows 17902
This cerificate should not be reproduced, except in full, without the express permission of the laboratory,
The results included within the repord are represeniative of the sampgles submilted for analysis. Fage 3 of 5



Analytical Report Mumber ; 19

7ICERTS

~GI555

Project [ Site nama: 17a Thae Burrows
Wiatar malriy abbrodations: Surface Water (W) Potable Water [PW) Ground Waber (GW) Progass Waber (P

F M = 3 2] ad W raditals
Analytical Test Name Analytical Mathod Description Analytical Method Reference it SITLERY, | e
ngheskas idersdicabion in sod Aekestos Henbfication @it e wse of aolanced |1n hioise mspthed Dased an HSG 298 AE1-PL a [0 1 s

ght microsropy incorjunctian with disperon
aining techniques.
|, waker solidde, i ol Determination of waber sohible boron & soil by bt [In-hadise mathod Basad on Seond Site Lo3E-PL o MERTE
waber exbract folkoreed by [CP-DES, Proparties version 3
[Hexswalent chrormiven In soll Dwtarmiination of hexsvalksr checimium in sod by [[n-Frouse methasd LCB-FL W MCERTS
Jentranction i water than by acaiication, additipn of
1,5 diphermicarbaice Tolkreed by colorimetsy,
[Metials: i Soil by IOP-0ES | Determination of rmetals v sl by agus-regis [r-Frouse rmetiod bassd on HEWAM 2006 LI3E-FL [} MCERTS
chstion follrwed by [CP-0ES. Mstheds fior the Determination of Hebals in
Soil
rF'I-:Eb.l'E Content [*oisture conterst, determined grasimetrcally. (30 Tlﬂ-l'uum method bassd on BELITT Part 2, L0y L PL W HONE
o] 1850, Cassficalion tests
|Manohydric phenals in soil Determination of phenols in 5ol by extraction with [In-house methad based on Examination of LfD- W FCERTS
sodium fydrooide fofiovwed by dstifiation folowed Ig.:tzr and Wastewater 20th Edition:
mlormetry. escen, Gresnbeng B Eaton (sealar)
|Organic matter (&gemaked] in 5ol iDetermination of eroars: matter in soll by cxidsing  |BS1277 Part 3, 1990, Chemical and [IEI=2 LR b MCERTE
with potassium dichromate followed by ERration Electrochemic Tosts™
with imon [[1) sulphabe.
JpH Ir 5ol (arhornated) Determinaticr of pH in 508 by additon of water Jin-heiee methad bassd on 851377 Part 3, Lo-PL a MCEIRTS
Foliowed by automated sleciomsetnc measurement. | 1990, Cremical and Ekcirochamical Tasts
Spacated EPA-16 PAHE & ] Dietarminalics of PAH domgminds i sl by JUn-Feise matbd Based o USERS B270 LGP o MCERTE
braction @ dichlerpmethana ard hexane fobowad
v GE-ME wikh the wee of sunmgais and ntemal
standands,
Shoves conlent of sof Sarderd preperalon for 81 samples unfegs [r-Feouide rethod based on Bridh Sandsd | LOLS-LEPL o RCHE
othetvise detsled. Gravimelric detetininalion of Matheds and MCERTS requirererid
Shorwe = 10 men 38 W dry wesght
Suiphate, water sakioke, in saf (16hr  |Determination of water sokible siphste by ICP-  |In-hodse method bassd on 851377 Part 4, L i i MICERTS
|estrsdnn) JES. Resulls reporied diredtly [leachate squivalent) 1990, Chemical and Blectrochemical Tests,
baryd corredled For edraction rslic (ol adurddlenl). (201 vedler:sol extraclion, anahss by 10P-
IEIE
Sulphide i soil Determination of sulphide in soil by aodification and Jimi-Frmume methed L [} MCERTS
Fi=ating ko liberate Frydrogen sulphide, trapped 0 an
lalkabre solubion then assaved by lon selective
secirode.
Total cpanlde in 5ol Determination of ok cvanide by dstifabon In-euse method based on Examingtion of LEG0-HL W MOERTSR
foliovwed by colorimetry. Ig‘aﬂ:nr and ‘Wastowater Mith Ediian:
esoen, GGneenbeng & Eaton [Skasar)
Tokal grganks carbon (Autornated] in  [Detarmination of onganic matter in soll by exidising  |In-house mathad basad on BS1377 Fart 3, LArs-FL 0 MCLRTS
g wilthi potassium dichimmate fallowed by CRration 1994, Cramical and Eecirochomicl Teshs™
withi ron (11} sulphate.

Far methed numbiers ending in UK

analysis have been carried Ul in our laboralary in the United Kingdam.

For neethed numbers ending in 'PL" analysis have baen carried oull in our lebaratory in Paland.
Sodl analytical results are expressed on a dry wisight basls, Whare analysis is carried out on as-received the results obitained sre multiplied by & motsture

correction factor that |s determined grawimetrically using the malstura content which is carrled out at a maximum of 300L.

Iss Mo 19-67555-1 17a The Burmows 17902
This cerificate should not be reproduced, except in full, without the express permission of the laboratory,
The results included within the repord are represeniative of the sampgles submilted for analysis.
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Sample Deviation Rapart

IEl.mpln If!' E|Ihnr E Earnph: T!.Ipu Jols Earnpﬁu Mumbee E:\-mpﬁu ﬁau'ialim Eqdn rl:i,'.:!_namn last ral T Davvialion coda
='|".I‘E! 5 189-67555 15333423 e Sulphida in gail Lpie-PL e
W51 5 19-67555 3FHE Tatal cyaride in sof Logo-PL o
W52 5 19-675ES B et 1 | Sulphide n 5ail Lg-PL o
h".l‘ﬂE g 19-675ES aATg24 | Talal ayards in sof Logl-FPL  |o
WEZ 5 19-67555 133425 o Sulphists in sall La1-PL e
W53 5 19-67555 1353420 c Tatal cyaride in 508 LOSe-PL e
‘Wad g 156755 13EM 6 |G [Sphide in 5gil L1E-PL s
W54 5 18-E7655 1 3E3EE | |Ta|:a| cyande in sol Lael-FL e

Kay: a - Mo samplng date b - Incarrect containar
I55 Mo 19-67655-1 17a The Burrows 17902 & - Holding lirme d - Headspace & - Tempesalure Fage 5ol 5
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Appendix C.3 General Assessment Criteria



Soils Limited The Burrows Main Investigation Report

Appendix D  Information Provided by the Client
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Geotechnical & Environmental Consultants

Newton House
Cross Road, Tadworth
Surrey KT20 5SR

T 01737814221
W soilslimited.co.uk



