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Soils Limited Warehouse Extension, Unit 3 Main Investigation Report

Commission

Soils Limited was commissioned by Racquet Sports Group to undertake an intrusive
ground investigation and prepare a Main Investigation Report on land at Unit 3, Station
Approach, North Street, Emswaorth, Hampshire PO10 7PW. The scope of the
investigation was outlined in the Soils Limited quotation reference Q22087, dated 27"
October 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, Report ref:
17974/PIR, dated December 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

« BS10175:2011+A1:2013

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: I1SO TS 17892).

The chemical analyses were undertaken by i2 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 technigue used to
produce a trial hole.
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Section | Introduction

i.l Objective of Investigation

Soils Limited was commissioned by Racquet Sports Group 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 warehouse extension. 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 (Report
ref: 17974/PIR, dated December 2019).

1.2 Location
The site was located at Unit 3, Station Approach, North Street, Emsworth, Hampshire
PO10 7PW and had an approximate O.S Land Ranger Grid Reference of SU 746 063.

The site location plan is given in Figure 1.

i.3 Site Description

At the time of investigation, the site comprised a detached single storey warehouse unit
with concrete courtyard and surrounds set on a raised embankment associated with
adjacent railway infrastructure. The south and west site boundaries were heavily
vegetated, and the site was bound by a railway line to the north, mixed
industrial/commercial to the east and residential land to the south and west. The wider
topography was undulating but sloping down to the south.

An aerial photograph has been included in Figure 2.

1.4 Proposed Development

The proposal comprised a new extension as a continuation from the existing single
storey warehouse (west elevation) onsite, with the inclusion of a flat roof extension at the
end of the new extension. The proposed development comprised hard landscaping to
include a new parking platform near the entrance to the site. No soft landscaping formed
part of the proposed development.
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Mo information was available on the foundation configuration of the existing warehouse
onsite.

In compiling this report reliance was placed on drawings reference 1727-D01, D0O3B,
002, D04 and DOS dated February 2019, prepared by Temple Ford Design Ltd. Any
change or deviation from the scheme outlined in the drawing could invalidate the
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.

i.5 Anticipated Geology

The 1:50,000 BGS Geology map showed the site to be situated on the London Clay
Formation bedrock, with overlying superficial deposits of Head. A significant thickness of
Made Ground was anticipated underlying the site given its position on a former railway
sidings embankment.

1.5.1 Head

Head deposit are drifts produced by solifluxion, the downslope movement of debris
outwash during the periglacial period, and characteristically comprise poorly sorted
sands gravels and chalk of local derivation.

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).

1.6 Limitations and Disclaimers

This Main Investigation Report relates to the site located at Warehouse Extension, Unit
3, Station Approach, North Street, Emsworth, Hampshire PO10 7PW and was prepared
for the sole benefit of Racquet Sports Group (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.
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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 party 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 sile,
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 regulation 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).

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 that pollution of controlled waters is being, or is likely to be caused”.



Soils Limited Warehouse Extension, Unit 3 Main Investigation Report

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 sheets, 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 o provide infoermation on the ground
conditions and to aid the design of foundations for the proposed commercial
development. The intended investigation, as outlined within the Socils Limited quotation
(Q22087, dated 28" October 2019), was to comprise the following items:;

« 4No. up to 4m deep windowless sampler boreholes
e 4No. up to 6m deep dynamic probes
« Geotechnical laboratory testing

« Contamination laboratory testing

1No. day of concrete coring, installation of 2No. soil gas and groundwater monitoring
wells, a period of soil gas and groundwater monitoring and development of Soil Gas Risk
Assessment was subsequently commissioned by the client via email correspondence.

2.1.1  Actual Project Works
The actual project works were undertaken on 18" November 2019 and comprised:

» 1Mo, day concrete coring

» 4No. windowless sampler boreholes (WS1 — WS4)

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

e 2No. installations of soil gas and groundwater monitoring wells
» Geotechnical laboratory testing

 Contamination laboratory testing

Two windowless sampler boreholes (WS1 and WS4) were backfilled with gravel
and bentonite following the installation of monitoring wells. The remaining trial
holes were backfilled with gravel on completion.

All trial hole locations have been presented in Figure 3.

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

Four post-works soil gas and groundwater monitoring rounds undertaken weekly
were requested by the client, undertaken between 25" November and 16"
December 2019 to allow production of Soil Gas Risk Assessment for the site, which
has been included within this report.
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2.2 Ground Conditions

On 18" November 2019, four windowless sampler boreholes (WS1 — WS4) were each
drilled to a depth of 4.00m below ground level (bgl) at locations selected by Soils Limited
using a development plan provided by the client.

Four super heavy dynamic probes (DP1 — DP4) were driven prior and adjacent to their
corresponding windowless sampler boreholes to depths ranging between 5.20m and
6.00m bgl. DP1 was terminated at 5.20m bgl on contact with an obstruction which could
not be safely penetrated with the equipment available.

Monitoring standpipes were installed within windowless sampler borehole locations WS1
and WS4 to allow for continued monitoring of both groundwater and soil gas, where
present. Four post-works monitoring visits were undertaken between 25" November and
16" December 2019.

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 4.00 DPI 520

W52 4.00 DP2 6.00

VW53 4.00 DP3 6.00

VWS4 4.00 CP4 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
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the purposes of discussion, the succession of conditions encountered in the trial holes in
descending order can be summarised as:

Made Ground (MG/TS)
Head (HEAD)
London Clay Formation (LCF) [not encountered]

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

Table 2.2 Ground Conditions

Strata Epoch Depth Encountered Typical Typical Description
(m bgl) Thickness
Top Bottom {m)
MG Anthropocene  0.00 200-4.00' >=4.00m Concrete over black and brown clayey

sandy GRAVEL, clayey gravelly SAND and

gravelly CLAY. Gravel comprised
fragments of clinker, ash, flint, brick,
tarmac, chalk and ceramics.

HEAD  Quaternary 2.00- >400' £.00" Mot proven  Orangish brown mottled greyish brown
slightly sandy silty CLAY with rare angular

to rounded fine to medium flint and
ironstone gravel clasts.

MNote: ' Final depth af wréal hale ? Depth inferred from dynamic probe. TBage of straca not encountered. 000 denates ground level

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 and Topsoil

Soils described as Made Ground were encountered in all four trial holes from
ground level and persisted to depths ranging between 2.00m bgl (WS1) and full
investigatory depth of 4.00m bgl for the remaining trial hole. The base of the Made
Ground was inferred in the corresponding dynamic probes at depths of between
4.20m and 5.00m bgl.

The Made Ground comprised concrete over black and brown clayey sandy
GRAVEL, clayey gravelly SAND and gravelly CLAY. Gravel comprised fragments
of clinker, ash, flint, brick, tarmac, chalk and ceramics.

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

Table 2.3 Final Depth of Made Ground

Trial Hole Depth (m bgl)
WS | 2.00




Soils Limited Warehouse Extension, Unit 3 Main Investigation Report

Trial Hole Depth (m bgl)
WWi2/DP2 4.00'/4.20°
VW53/DP3 4.00'/4.80°
VVi4/DP4 4.00'/5.00°

Mote: ' Final depth of trial hole. * Depth inferred
from dynamic probe

2.3.2 Head
Soils described as Head were encountered in one trial hole (WS1) underlying the
Made Ground from 2.00m bgl and persisted to the full investigatory depth of 4.00m

bal.

The Head comprised orangish brown mottled greyish brown slightly sandy silty
CLAY with rare angular to rounded fine to medium flint and ironstone gravel clasts.

The depth of Head has been included in Table 2.4,

Table 2.4 Final Depth of Head

Trial Hole Depth (m bgl)

WSI/DP 4.00'/5.20'
DP2 6.00'
DP3 6.00'2
DP4 6.00'

Mote: ' Final depth of trial hole ¥ Inferred
from dynamic prote

2.4 Roots

Roots/rootlets were observed within two of the four trial holes, persisting to depths of
between 2.50m and 2.70m bagl.

The depths of root penetration have been included in Table 2.5.

Table 2.5 Depth of Root Penetration

Trial Hole Depth (m bgl)

W51 2.50
V52 2.70
W53 MNone
V54 hions

Roots/rootlets 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.



Soils Limited Warehouse Extension, Unit 3 Main Investigation Report

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.

2.5 Groundwater

Mo groundwater “strikes” were recorded during the drilling 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
Movember (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.

Further groundwater monitoring was conducted within the standpipes installed on site
following completion of site works and has been presented in Table 2.6.

Table 2.6 Groundwater Monitoring

Trial Depth to Water {(m bgl) Base of Well
Hole 25/11/19 05/12/1% 12/12/19 16/12/19 (m bgl)

VW51 3.78 3.34 3.22 2.75 4.00

Ws4  DRY DRY DRY DRY 4.00
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Section 3 Discussion of Geotechnical In-Situ and Laboratory Testing

3.1 Dynamic Probe Tests

Dynamic probing (DPSH) was undertaken at four locations (DP1 — DP4) prior and
adjacent to their corresponding windowless sampler borehole to depths ranging between
5.20m and 6.00m bgl. DP1 was terminated at a depth of 5.20m on contact with an
obstruction which could not be safely penetrated with the equipment available,

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 "NB0" 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 78.58%. The energy ratio for each location is presented on the individual
logs within Appendix A.1.

Soils described to comprise Made Ground recorded SPT "N60" values between <1 and
19 in cohesive soils and between 4 and 35 in granular soils. The cohesive soils were
typically of very low strength with inferred cohesive strength <10kPa and the granular
soils were typically of very loose relative density.

The Head recorded equivalent SPT “N60" values between 4 and 22, typically showing an
increasing strength with depth trend. The cohesive soils were classified as low to high
strength with inferred undrained cohesive strength of 20kPa to 110kPa.

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 two samples aobtained from the Head. The

results were classified in accordance with BRE Digest 240,

The Head was classified as low volume change potential in accordance with both BRE
Digest 240,

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 Sulphate and pH Tests
One sample was taken from the Made Ground and one from the Head for water soluble
sulphate (2:1) and pH testing in accordance with Building Research Establishment

10
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Special Digest 1, 2005, 'Concrete in Aggressive Ground'. pH and W/S sulphate tests
were undertaken on an addition four samples of Made Ground.

The tests recorded water soluble sulphate between 12mg/l and 35mg/l with pH values of
8.0f0 8.7.

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.’

Soils described as Made Ground were encountered in all four trial holes from
ground level and persisted to depths ranging between 2.00m bgl (WS1) and full
investigatory depth of 4.00m bgl for the remaining trial hole. The base of the Made
Ground was inferred in the corresponding dynamic probes at depths of between
4.20m and 5.00m bgl.

The Made Ground comprised concrete over black and brown clayey sandy
GRAVEL, clayey gravelly SAND and gravelly CLAY. Gravel comprised fragments
of clinker, ash, flint, brick, tarmac, chalk and ceramics.

The final 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
stratum of adequate bearing characteristics.

4.1.2 Head

Soils described as Head were encountered in one trial hole (WS1) underlying the
Made Ground from 2.00m bgl and persisted to the full investigatory depth of 4.00m
bgl. The Head comprised orangish brown mottled greyish brown slightly sandy silty
CLAY with rare angular to rounded fine to medium flint and ironstone gravel clasts.
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The results from DPSH testing inferred that the cohesive soils of the Head were of
a low to high strength, with undrained cohesions of between 20kPa and 110kPa.

The results from Atterberg Limits tests confirmed that the soils of the Head had low
volume change potential in accordance with both BRE Digest 240 and NHBC
Standards Chapter 4.2,

Soils of the Head are normally consolidated, predominantly cohesive soils and as
such are expected to display low to moderate bearing capacities with moderate to
high settlement characteristics. The soils of the Head were considered a potential
founding stratum for adoption of a deep foundation solution, given the depth to its
upper horizon, providing a sufficient thickness can be proven underlying the Made
Ground at depth. Motwithstanding, deeper piles into the London Clay Formation
recorded to underlie the Head is considered a more viable approach.

4.1.3 Roots

Roots/rootlets were observed within two of the four trial holes, persisting to depths
of between 2.50m and 2.70m 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. Given the ground condilions
encountered, roots/rootlets are not considered to present a complication as a deep
foundation solution, extending below unsuitable soils of Made Ground and root
penetrated cohesive soils must be adopted for this development.

4.1.4 Groundwater

Mo groundwater “strikes”™ were recorded during the drilling 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 November (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.

The results from further monitoring undertaken between 25" November and 16"
December 2019 recorded groundwater in one of the two (W31) monitoring
standpipes, rising from a depth of 3.78m bgl to a depth of 2.75m bgl over the
monitoring period.

4.2 Foundation Scheme General

The proposal comprised a new extension as a continuation from the existing single
storey warehouse onsite, with the addition of a flat roof extension at the end of new
extension.. The proposed development comprised hard landscaping to include a new
parking platform near the entrance to the site. No soft landscaping formed part of the
proposed development.

No information was available on the foundation configuration of the existing warehouse
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onsite.

In compiling this report reliance was placed on drawings reference 1727-D01, DO3B,
002, D04 and DO5 dated February 2019, prepared by Temple Ford Design Ltd. Any
change or deviation from the scheme outlined in the drawing could invalidate the
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 Head had low volume
change potential in accordance with both BRE Digest 240 and NHBC Standards
Chapter 4.2,

Low volume change potential must therefore be adopted where foundations pass
through or found within the Head.

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
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 BRE Digest 240 suggests: “Two courses of action 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 foundations.

Accept that swelling or shrinkage will occur and take account of it. The foundations
can be designed to resist resulting ground movements 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 due to the likely
variability and potential for large load induced settlements both total and differential.
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Considering the type of development and significant thickness of Made Ground (>4.00m)
encountered underlaying the site, a deep foundation solution was considered the most
suitable.

Further intrusive investigation via cable percussive boreholes is required to determine
depth to the underlying London Clay Formation and obtain soil parameters inform the
design of a piled foundation solution,

4.3.1 Piled Foundations
Piled foundations must be taken through any Made Ground into suitable strength
s0ils of the Head/London Clay Formation at depth.

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.

A supplementary intrusive investigation is required utilising cable percussive
borehole methods to determine depth to the London Clay Formation and obtain soil
parameters at greater depth to inform the design of a piled foundation solution.

4.4 Subsurface Concrete

Sulphate concentration measured in 2:1 water/soil extracts fell into Class DS-1 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-1. The pH of the soils tested ranged between 8.0 and 8.7. The classification given
was determined using the mobile groundwater case, in the view of groundwater being
encountered. The laboratory results are presented in Appendix B.3.

Concrete to be placed in contact with soil or groundwater must be designed in
accordance with the recommendations of Building Research Establishment Special
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 Head are unlikely to be stable given the thickness of
overlying Made Ground encountered. 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.
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Excavations beneath the groundwater table, where encountered, are likely to be
unstable and dewatering of foundation trenches may be necessary.
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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 (report ref: 17974/PIR
dated December 2019) identified a low to moderate risk of ground contamination from
previous usage of the site and offsite sources.

The main intrusive site investigation identified Made Ground to depths between 2.50m
and at least >4.00m bgl. The Made Ground comprised concrete over black and brown
clayey sandy GRAVEL, clayey gravelly SAND and gravelly CLAY. Gravel comprised
fragments of clinker, ash, flint, brick, tarmac, chalk and ceramics.

Potential hydrocarbon odours were noted within WS2 and WS4 within Made Ground
from depths of 1.90m and 0.60m respectively.

Superficial deposits of cohesive Head were encountered underlying the Made Ground

from 2.00m bgl in WS1 and inferred from depths between 4.20m and 5.00m bgl in
dynamic probes.

5.2 Soil Sampling
A non-largeted sampling strategy is appropriate when there is:

« No adequate information available regarding the likely locations of contamination;
« No sensitive areas where there is a need for a high degree of confidence.

A targeted sampling strateqgy is appropriate when there is:

¢ Adequate information available regarding the likely locations of contamination
+ Sensitive areas where there is a need for a high degree of confidence.

The CSM identified potential sources and a targeted sampling pattern was adopted as
appropriate to these sources. Table 5.1 outlines the sampling undertaken.

Table 5.1 Sampling Strategy

Sample Strategy Proposed Use

W51:0.50  Former sidings embankment — Made Ground Beneath building footprint

VW53:.0.50 Former sidings embankment — Made Ground Beneath building footprint

VV53:1.40 Fermer sidings embankment — Made Ground Beneath building footprint

W53:3.20  Former sidings embankment — Made Ground Beneath building footprint

VW54:0.50 Former sidings embankment — Made Ground Beneath building footpring
5.3 Determination of Chemical Analysis

The driver for determination of the analysis suite was the information obtained from the
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Preliminary Investigation Report and Main Investigation Report intrusive investigation.
Table 5.2 outlines the specification for each sample tested.

Table 5.2 Chemical Analysis Specification

Substance Locations:Depths (m bgl)
WS1:0.50° WS3:0,50° WW53:0.20° WS51:0.50° W54:0,50°

Asbestos Screen v v v v v
Tetal Phenols v v v v v
Organic Matter ¢ v o v v
pH v v v v v
Metals v v v v v
Metalloids v v v v v
Organics v v v v v

Motes: Metals: Cd, Cr, Ph, Hg, Mi, 5¢, Cu, Zn, Bo, V. metalloids: As, organics: USEPA, |6 speciated PAH, TPH-Texas Ashestos
screening was undertaken in accordance with H5G 248. i= 30il 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 a new extension as a continuation from the existing single
storey warehouse onsite, with the addition of a flat roof extension at the end of the new
extension. The proposed development comprised hard landscaping to include a new
parking platform near the entrance to the site. No soft landscaping formed part of the
proposed development.

Mo information was available on the foundation configuration of the existing warehouse
onsite.

In compiling this report reliance was placed on drawings reference 1727-D01, DO3B,
002, D04 and DOS5 dated February 2019, prepared by Temple Ford Design Ltd. Any
change or deviation from the scheme outlined in the drawing could invalidate the
recommendations presented within this report. Soils Limited must be notified about any
such changes.

The chemical laboratory results were compared against the representative contaminants
concentration for human health receptor to Soil Guideline Values (SGV), Category 4
Screening Levels (C45L°s) or Suitable 4 Use Level (S4UL) for “commercial” land-use
scenario, given the type of proposed development.

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 SGVY, C4SL or S4UL adopted were exceeded for the
‘commercial’ land-use scenario

Mo exceedances
Asbestos locations where material found (no threshold just presence)

Mot detected

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 0.6%
and 4.1%. For each soil sample tested, the Soil Organic Matter recorded was used to
derive the appropriate guideline value for organic determinants.
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In summary, none of the substances tested recorded concentrations above the
commercial end-use screening values.

6.2.1 Asbestos

Although no Asbestos Containing Material (ACM) was detected any of the five
samples tested, it is possible that asbestos is present in other areas of the site. If
encountered, 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 Risk to Groundwater

Chemical analysis of groundwater samples lay outside the scope of this investigation.
Groundwater samples may be obtained from the monitoring wells installed onsite should
this be required. Given marginally elevated PAH and TPH recorded within soil chemical
analysis results, chemical analysis of groundwater samples, where encountered, is
recommended to quantify risk to underlying groundwater resource,

6.4 Soil Gas Risk Assessment

The Preliminary Investigation Report (Soils Limited report ref.: 17974/PIR, dated
December 2019) identified a low risk of soil gas associated with significant thickness of
Made Ground underlying the site. Hydrocarbon odours were noted within WS2 and WS4,
Given the low risk of soil gas generation of the source and low sensitivity of
development, four soil gas monitoring rounds were undertaken across a period of
approximately four weeks using the monitoring wells installed within WS1 and WS4, The
results of the spot monitoring are presented in Table 6.3.

The concentration of methane (both total and LEL), hydrogen sulphide, carbon
monoxide, carbon dioxide and oxygen were measured using an LMS portable infrared
gas monitor. Readings of flow-rate were taken with a differential manometer calibrated to
give flow rate. A MultiRae Photo lonisation Detector (PID) was used to detect for Volatile
Organic Compounds (VOCs).

Table 6.2 Soil Gas Monitoring Results

Date WS CHy CO: O H:S coO LEL aP Flow H:0 VOC Dp
() () (%) (ppr)  (ppm) (%)  (mb) (k)  {(mbgl) (ppm)
250172009 ATM 0.0 0.0 211 0.0 0.0 0.0 1000 00 L 0 0.0
W51 00 23 18.9 0.0 0.0 0.0 1000 00 3.78 0 0.0
WS4 00 23 19.7 0.0 0.0 0.0 1000 0.0 DRY 0 0.0
05/12/2019  ATM 00 0.0 19,9 0.0 0.0 0.0 1020 00 5 0 0.0
WSl 00 1.1 19.0 0.0 00 0.0 1020 00 3.34 0 0.0
WS4 00 1.3 19.0 0.0 0.0 0.0 1020 00 DRY 0 0.0
12/1272019  ATM 0.0 0.0 19.8 0.0 0.0 00 98] 0.0 4 0 0.0
WSl 00 1.3 |89 0.0 00 0o 98| 0.0 322 0 0.0
WS4 00 0.9 9.4 0.0 0.0 00 982 0.0 DRY 0 0.0
161272019  ATM 00 0.0 19.8 0.0 0.0 0o 999 0.0 4 0 0.0
WSl 00 .4 |8.8 0.0 0.0 0o 999 0.0 275 0 0.0
WS4 00 1.2 |8.8 0.0 0.0 0.0 1000 0.0 DRY 0 0.0
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Minimum 0.0 0.9 |88 0.0 0.0 0.0 98| 0.0 .78 0 0.0

Maximwum 00 .3 197 00 0.0 00 2020 0.0 .73 0 0.0

Note: Reading of 0.0 = below detection level YOC=Volatile Organic Compeunds. Dp=Pressure Difference.

The highest concentration of carbon dioxide was recorded at 2.3% v/v in both WS1 and
WS4 on 25" November 2019.

Oxygen was recorded at concentrations between 18.8% and 19.7% v/v across the
monitoring period.

Mo concentrations of methane, carbon monoxide, hydrogen sulphide or VOCs were
recorded above instrument detection level.

Mo positive gas flow was recovered above instrument detection level (0.11h) during the
monitoring period.

To characterise the gas regime for the site the hazardous gas flow rate has been
calculated based on the guidance presented in the "BS 8485:2015, Code of practice for
the characterisation and remediation from soil-gas in affected developments”. The
hazardous gas flow rate (Qyy) was calculated using Equation 1:

Qpg= (Cuy/100) * q Equation 1

Where:
Chg is the measured hazardous gas concentration (in percentage volume-by-volume).

g is the flow rate in litres per hour of combined gases found by direct measurement.

As part of the assessment, the hazardous gas flow rate (Qhg) was calculated for the
highest, average, lowest and worst-case readings for carbon dioxide for each monitoring
location using Equation 1, with the highest associated flow rate (0.11/h}, thus reflecting
the degree of conservatism adopted.

The results of the analysis are tabulated in Table 6.4 and Table 6.5.

Table 6.3 WS| Hazardous Gas Flow Rates

Trial Hole: WS5I Chy Adopted Qg Characteristic
Flow (l/hr) Situation
B58485 & C665
Carbeon dioxide Highest 2.3 0. 00023 CSsl
Average 1.5 0.1 0.0015 Csl
Lowest .1 0.1 0.001 | Csl
Warst Case 2.3 0.1 0.0023 C5l

MNotes: Methana was not recorded above instrumaent detaction,
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Table 6.4 W54 Hazardous Gas Flow Rates

Trial Hole: W54 L Adopted Q:; Characteristic
Flow (I/hr) Situation
BS58485 & C665
Carbon dioxide Highest 2.3 0.1 0.0023 sl
Average |.4 0.1 0.0014 C5l
Lowest 0.9 0.1 0.0009 Csl|
Worst Case 2.3 0. 0.0023 CSl

Motes: Methane was not recorded above instmument detecoon.

The generated worst case site specific Gas Screening Value based on Site
Characteristic hazardous gas flow rate (Qhg) of 0.0023l/h for carbon dioxide showed the
site to fall into Characteristic Gas Situation 1 (CS1) (very low risk), indicating no soil gas
protection measures are required for the development.

6.5 Tier | Quantitative Risk Assessment

Quantitative risk assessments 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 D.2.

6.5.1 Soils
None of the samples tested showed concentrations in excess of the relevant
screening values for a commercial land-use scenario.

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

6.5.2 Groundwater

Chemical analysis of groundwater samples lay outside the scope of this
investigation. Groundwater samples may be obtained from the monitoring wells
installed onsite should this be required. Given marginally elevated PAH and TPH
recorded within soil chemical analysis results, chemical analysis of groundwater
samples, where encountered, is recommended to quantify risk to underlying
groundwater resource.

6.5.3 Soil Gas
The Preliminary Investigation Report identified a low risk of soil gas associated with
significant thickness Made Ground underlying the site.

Given the low gas generation potential of the source and the low sensitivity of the
development (commercial), a total of four gas monitoring rounds were undertaken

between 25" November and 16" December 2019, in-line with current guidance.

An assessment of the sites gassing regime has been undertaken based on the four
monitoring visits undertaken, outlined in Section 6.4. In accordance with
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BS8485:2015, CS1 (very low risk) was identified, which does not require gas
protection measures to be adopted.

6.6 Duty of Care

Groundworkers must maintain a good standard of personal hygiene including the
wearing of overalls, boots, gloves and eye proteclors 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
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
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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
Permitting Regulations 2007 (EPR). Environmental Permit Exemptions (EPE) are for the
re-use of non-hazardous or inert 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 Exemptions 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 receptor 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 reqguires 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
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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, cil and chemical type odours or unusual odours such as
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
strategy must be placed on the health and safety notice board and /or displayed in a
prominent area where all site staff 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 2 — Aerial Photograph
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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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Contract Mame: ClEant: Hede 10
. Warehouse Extension, Linit 3 Racquet Sporis Group Ltd. Ws2
Contract Mumber: Start and End Date: |Logged By: Checked By: Status; Hole Typs:
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E;mﬁrlg: Morthing, IGround Level: Plant Used: Frint Diate: LErcala:
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Waather: Terméenaticn: Sheet 1 af 4
Samples & In Sil Testng Strata Defals Grourdwatser
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! .53 ",J-'-'*':f:;:“- rare Ml potlery, Burml shals, dag and ceramics. MADE GROUND. 2 __‘“{]
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Contract Mame: ClEant: Hede 10
. Warehouse Extension, Linit 3 Racquet Sporis Group Ltd. Ws3
Contract Mumber: Start and End Date: |Logged By: Checked By: Status; Hole Typs:
17974 18-11-19 Dw Wws
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Contract Mame: ClEant: Hede 10
@ Warehouse Extension, Linit 3 Racquet Sporis Group Ltd. W4
Contract Mumber: Start and End Date: |Logged By: Checked By: Status; Hole Typs:
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40 b 1an fomnt -1
1. ES ) '_,:;"a_ll.:-.;_::'-u Zafl, skqhily back moftled, yabosish brown, slightly gridelly, sighily sandy, silty CLAY. Gravel is L s <
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L e
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4.00 e —
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B
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Siart & End of Ghilt Obssrvalions “Borehole Diameler | Casing Dlameter_ |Remarks:
Date Tima | Depth {m} I:ls-l'ng [mY ¥Water {m}] Depth (m) | Gia (mm} | Depth (mi] Dia {mm) M fooiiets abdsdaed,
Water Sirikes
higalling Irstalation Strime (m) | Cesig dm | Saaled {m) | Timea (mins) | Rose 1o Em]IHEl!'r'rBf‘l{E-
Fram {mj| To (m} ] Duralica Remarks Top [m) | Baseim]]  Type | Dha {mei) a 000 Mo groundwaber sirdkes recanded
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Hand vana (HY), Hard panatramatar (HP) raporiad in kPa. PID regared in ppm




Soils Limited Warehouse Extension, Unit 3 Main Investigation Report

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 14688-2:2004+A1:201 3 Clause 5.3.)

The relative density of granular soils was classified based of the relationship given in
Table B.1.2.

The UK National Annex to Eurocode 7. Geotechnical design — Part 2 Ground
investigation and testing, NA 3.7 SPT test, BS EN 1897-2:2007, Annex F states "Relative
density descriptions on borehole records should also be based on uncorrected SPT N
values, unless significantly disturbed, using the density classification in BS 5930:2015,
Table 7.

Table B.1.2 SPT "N" Blow Count Granular Classification

Classification SPT “N" blow count (blows/300mm)

Very loose Owo4

Loose 4tol0

Medium dense 10 to 30

Dense 30 to 50

Very dense Greater than 50

Povee: {Ref; The Standard Penetration Test (3PT); Methods and Use, CIRLA

Report 143, 1995)
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Appendix B.2

Interpretation

Warehouse Extension, Unit 3 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 MG I5-35 Medium dense to dense
0.20 - | .40
GRAVEL
MG =19 Medium to high
|.40 - 2.00 (C. =55 - 95kPa)
Gravelly CLAY
HEAD' 4-7 Low
2.00-4320 (G = 20 — 35kPa)
Gravelly CLAY _
HEAD' I-19 Medium to high
4,20 - 5.20 (C. = 55 - 95kPa)
CLAY

DF2 MG 4 Very loose
0.20 - 1.90
Gravelly SAND .
MG 4 WVery low
1.90 - 3.30 (C, = <20kPa)
Gravelly CLAY
MG' 4 —F Low
3.30-420 (Cu = 20 — 35kPa)
Gravelly CLAY
HEAD' =22 Medium to high
4.20 - 6.00 (Cu= 55— 1 10kPa)
CLAY

DP3 MG I5—18 Medium dense
0.20-0.70
GRAVEL ]
MG =<| Extremely low
0.70 - 2.50 (C. = <10kPa)
Gravelly CLAY
MG 4 Very low
2.50 - 480 (C. = <20kPa)
Gravelly CLAY
HEAD' I—-19 Medium to high
480 - 6.00 (C. = 55 - 95kPa)
CLAY

DP4 MG 411 Leose to medium dense
0.20 - |.40
GRAVEL
MG 4-7 Low
| .40 — 5.00 (G = 20 — 35kPa)
Gravelly CLAY
HEAD' 7 Low
5.00 - 6.00 (C. = 35kPa)

Gravelly CLAY
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DP

Mote:

ed Warehouse Extension, Unit 3 Main Investigation Report

Strata Equivalent SPT Inferred Cohesive Strength/Granular Densicy
MN&D Blow
Counts

' Graund -:nn_dlr:inni i|:|f¢|_-|_'ed past the base nfwh:l.dnwlus u_rnp-ler h-nrehnl_e:. Rig eEI"me_n-::.r.' JHEA%

Table B.2.2 Interpretation of Atterberg Limit Tests

Stratum

HEAD

Mote:;

Moisture  Plasticity Passing Modified Soil Volume

Content Index 425um Plasticity Classification Change Potential

(%) (%) Sieve Index BRE NHBC
(%) (%)

18-24 20-26  90-75 18-20 cl Low Low

BRE Valwme Change Potential refers to BRE Digest 340 (basod on Atterberg results)

MHEC Volume Change Potental refers to NHBC Stundards Chaprer 4.2

Soils Classification based an British Soil Classification System

The mest common use of the term clay 5 to describe g sail that containg enough dop-sized materal or clay minerals to axhibst
cohesive properties. The fraction of clay-sized matenal required vares, but can be as fow as [5%  Unless stated atherwise, this is the
sense used in Digest 240. The term can be wsed to denote the day minerals. These are spedfic, noturally occurring chemical
compounds, predominately siicates. The term i often wsed o5 o porticle size descriptor. Soif particles that hove o poming dismeter
of less than 2 pm ore normally considered to be of clay size, but they are ol necessarly clay minerals, Same clay minerals are farger
thon 2 um and some particles, ‘rock flour' for example, can be finer than 2 pm but are not cloy minerals.

(The Atterberg Limit Tests were undertaken in accordance with BS 1377-Part 2:19%0 Clauses 3.2, 4.3 and 5)
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Appendix B.3 Geotechnical In-Situ and Laboratory Results
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GEO Site & Testing Services Ltd

Contract Number: 46737

Client Ref: 17974 Report Date: 28-11-2019
Client PO: 417974

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

Contract Title: Unit 3 Emsworth { Warehouse Extension )
For the attention of: Tim Rudkin

Date Received: 25-11-2019
Date Completed: 28-11-2019

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

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

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



NATURAL MOISTURE, LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX
( BS 1377 : Part 2 : 1990 Method 5)
Contract Mumber 46737
Site Name Unit 3 Emsworth ( Warehouse Extension )
Date Tested 27/11/2019
DESCRIPTIONS
Sample/Hole Sample Sample g -
Raeferanca Mumber Typs ik SN
Y51 1 B 2.20 - Brown fing to medium gravelly silty CLAY
Wa1 1 D 360 - Brown fine to medium gravelly silty CLAY
Oparalors Checked 2811720158 YWayne Honey (AdministratvedQuality Assistant) (
Damren Bourne Approved 2BM 120149 Faul Evans (QualityTechnical Manager) I._;'Fﬁl.ﬁ_ﬂ
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NATURAL MOISTURE, LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX
(BS 1377 : Part 2 : 1990 Method 5)

Coniract Number

46737

Project Lecation

Unit 3 Emsworth ( Warehouse Extension )

Date Testod 2712019
Sample/Hole Sample Sample Maoiatura Liguid Plastic Plasticity Passing
Reference Number | Type ik Content %| Limit% | Limit% | index % D"‘%i”"“ R
Y51 1 B 2.20 18 46 20 26 = Cl Intermeadiate Plasticity
Wa1 1 D 360 24 41 21 20 84 Cl Intermediate Plastcity
Symbols: MNP Mon Plastic # ! Ligquid Lirmit and Plastic Limil Waet Sieved
PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION
BS 5930:1999+A2: 2010
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Ligquid Lirmit {3}
Oparalors Checked 2811720158 YWayne Honey (AdministratvedQuality Assistant)
Damren Bourne Approved 2BM172013 Faul Evans (QualityTechnical Manager)
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Tirm Rudkin
Soils Ltd i2 Amabytical Ltd,
Linit 11 7 Wopdshots Meadow,
Sumn Valley Business Park Croxley Green
Winnall Close Business Park,
Winchester Watfard,
Hampshire Herts,
5023 LB WD18 BYS
Tz 01923 225404
i 01923 237404
& tridsoilslmited. oo uk e: receptoni@iZanahytical.com
Analytical Report Number : 19-73500
Project / Site name: Unit 3 Emsworth - Wareshouse Samples received on: 2501172015
Extension
Your job number: 17974 Samples instructed on: 25/11/2019
Your order numbser: 17574 Analysis completed by: 2971172019
Report Issue Number: 1 Report issued on: 28/11/2019
Samples Analysed: & soll samples

signed: (REr it o,

Agnieszka Czerwinska

Technical Reviewer {Reporting Team)
For & on behalf of i2 Analytical Ltd.

Standard Gestechnical, Asbestos and Chemical Testing Laboratory kecated at: ul. Pionierdw 39, 41 -711 Ruda Sllqsir.ﬂ, Poland,

Accreditied tests are defined within the report, opinkens and interpretalions expressed hereln are outside the scope of accreditation,

Standard sample disposal times, unless otherwise agreed with the laboratory, are : sails - 4 wesks from reporting
leachates - 2 weeks from reporting
waters - 2 wesks from regorting
asbestos - & months from reporting

Excel copies of reparts are only valld when accompanied by this PDF certificate.

Amy assessments of compliance with specifications are basad on actual analytical results with no contribution from wncerainky of
measurement. Application of uncertainty of measuremant woudd provide a range within which the true result ke<. An estimate of
measurement uncertainty can be provided on regusst,
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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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Analytical Report Numbar: 19-73504
Project [ Site name: Unit 3 Emsworth - Wareshouse Extension

Yaur Order Moz 17974
Labk Sampls Nusdber L 37480 LI70E] 137042 1370483 1370434
Referance Wil W53 Wisd a3 Wh3
Sample Numbser More Supplied Mok Supsied Naone Supplied Mo Supplied P Supplied
(] 2,70 & .71 0,80 1.5
Crake S |ed 2001142019 AR L EET R PR E 2811152019 28/11/201%
Time Taken fions Suppilied Hone Supnked Hune Suppled o= Supplied flore Suppried
Iﬁnilﬂil:al Farameter g % 5 g
{Soil Analysis) g gg g
-
3
Shome Conlent ] .1 MOKE < 1 = .1 < 0,1 < .1 = 1)1
| Msiure Cantant L Mk HOSE 15 16 17 L5 15
[Total mass of sample reconved iy ol PLISF LA .50 .40 0.70 0.5
Gneral Tnchghnics
H - Autamated pH Licits. MrA HLERTS 24 8.2 .1 8.7 23
chal Sulphate as 50, [ 005 HCERTS 028 - - {00 -
Water Scluble S0M Lihy entracton | 2:1 Leachate
Equivaiert) s U025 | HCERTS 0La15 [l e .01 {165 17
sker Soluble S0M LG setrachon {201 Leachate
Equivalers) gyl 1.25 HCERTS 152 - - 5.4 -
Walar Seluble Chigrde {31 8] (eachate egawalent) il 0.5 HCERTS 31 - - L& -
Trka! Sulphir i, 0,005 HCERTS ils 0,054
lamemanium as KH; moyin 0.5 HLCERTS = 05 - - = 0.5 -
Wrrnanium a5 MEE {10:] leschale agidvalent) g 0,05 HLCERTS < (305 - - = (.05 -
[Water Seluble Mirabe (2:1) as M (eschabe equivelent] gy 2 MNOKE = 30 - - = 200 -
Heavy Metals [ Metallaids
|Hil9l'r&51urr'- {water soluble) ety 5 MONE 57 - - 15 =
Pagnesium fieachate cquvalent’ el 2.5 MOISE 19 - - 15 .

I55 Mo 19-73500-1 Unit 3 Emsworth - Wareshouse Extension 17974

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 5
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Analytical Report Numbar: 19-73504

Project [ Site name: Unit 3 Emsworth - Wareshouse Extension
Your Order No: 17974

Labk Sampls Nusdber 1 370485
|En= Rufarence Waa
Sample Numbser Miore Suppiied
|T () 2.70
Bakes Sampled AH1L/2019
Time Takei lione Suppiied
Iﬁnalﬂi:al Farameter g % 5 g
{Soil Analysis]) E gg 5
-
3
Shome Conlent ] .1 MOKE = (1
| Msiure Cantant L Mk HNO%E 16
ITr.J;n!fn.g'.':: of samole recened i [sE1;H 8 FINF (B
Gneral Tnchghnics
H - Autamated pH Lisits: b e HEERTS a5
chal Sulphate as 50, [ 005 HCERTS -
Water Scluble S0M Lihy entracton | 2:1 Leachate
Equivaiert) s CUB0125 | HCERTS L4
sker Soluble S0M LG setrachon {201 Leachate
Equivalers) gyl 1.25 HCERTS -
Walar Seluble Chigrde {31 8] (eachate egawalent) il 0.5 HCERTS -
Tekal Sulphur 8, 0005 HCERTS
e g RH, miig 0.5 HLERTS =
Wrrnanium a5 MEE {10:] leschale agidvalent) g 0,05 HLCERTS -
[Water Seluble Mirabe (2:1) as M (eschabe equivelent] gy 2 MHOKE -
Heavy Metalks [ Metallaids
{Magnesiurm water soluble) mo/kn 5 NOIE .
Pagnesium {ieachate oquialent’ el 2.5 MOISE *

I55 Mo 19-73500-1 Unit 3 Emsworth - Wareshouse Extension 17974

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 Mumbar ; 19-73500
Project [ Site nama: Unit 3 Emsworth - Warashouse Extension

* These descriphors are orly intended bo 3ot 85 & oreess check  sample identities 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

oot | swpe | sanie. | gty [sampte Descrption
116 W5l Moni Spplid 1. M) |Eecnn foam and Clay with gransed.
1370dAd W52 Ko Suppied .80 |Brom bcam and clay with gravel.
13FHAE W52 Mone Supplied 170 |Elrl:-'.'dr|- loam snd cli with grive
1TMAEY \\lﬂ Rong ?JPFEI:' 7,10 IEi'l.'ﬂ'll'l I and Cloy with granved
13170dR4 1] Pl S prpd 1.3 IEh:hn hpam ang cl:',.' wAbin graved
13704R5 W53 Mena Supplied 1730  |Brown icam and clay with gravel and chak

I55 Mo 19-73500-1 Unit 3 Emsworth - Wareshouse Extension 17974

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 5



7ICERTS

Analytical Report Mumbar ; 19-73500
Project [ Site nama: Unit 3 Emsworth - Warashouse Extension
Wiatar malriy abbroviations: Surface Water [SW) 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.

Is5 No 19-73500-1 Unit 3 Emsworth - Wareshouse Extension 17974
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 S5 of 5



Soils Limited Warehouse Extension, Unit 3 Main Investigation Report

Appendix C  Chemical Laboratory Testing

Appendix C.1 Conceptual Site Model



Soils Limited

Table C.1.1 CSM Revised Post Testing

Source Identified Ceontaminant Expm.;l.lu Pathway Receptor Imitial Assessment from Preliminary
Investigation Report Information
Severity Probability  Risk
Made Ground -
Embankment and Soil gas Inhalation of Vapour/gases _ Site WorkersiSite Maintenance  Minor Unlikety
former sidings End Uszers Minar Unlikoaky
Ongite source of potential Oiffsite Lsers Minor Unlikely
QTR [ A TR Maong _Migration via surface runcff surface Water Minor Maone
Migration in solution vix Surface VWater Minor Mone
groundwater Shallow Aquifer Miner Unlikoely
. Dluip Sapuion e
Direct contact with consoructon Buried soructures Hinor
material Burled Services Minor
Soil gas Migration of gases via permeabla site Warkers/Site Maintenance Minor
solls End Users Minar
Off-site Lisers Minor
e i Raling Sd R a0 e
Builders Yard Works
On-site historic and Soil gas Inhalation of Vapourigases Site Workers!/Site Maintenance Minor
current site usage End Usars Minor
Ciff-site Users Minar
Maone Migration vwia surface runofi Surface Water Minor
Migration in selution via _Surfaca Watar _Minar
Eroundwater Shallow Aguifer Minor
Deep Aquifer Minar
Direct contact with construction Buried structures Minor
material Buried Services Minor
Soil gas Migration of gases via permeable Site Warkers/Site Maintenance Minor
alls B Phavoy
Off-site Users Hinar
Bullding and confined spaces Minor

Warehouse Extension, Unit 3 Main Investigation Report

Comments

Soil chemical analysis undertaken on samples of Made
Ground did not record concenorations m exceedance of
relevant screening wahies for commercial end-use
sEafario,

Following CIRLA &85 guidance. four soif gas rounds were

undertaken across a pericd of approximately four weeks,

Sires gassing regime established as C51, for which no gas
protection measures are reguired in design.

Soil dﬁuﬂi:élrmall;-:s]i um;jeruken oh 5::r'n|.:|izz nfi':hdz
Ground did not record concentrations in exceadance of
relevant screening values for commercial end-use
LENArio.

Following CIRIA 685 guidance, four soil gas rounds were

undercaken across a period nfappruxlnu:e:lr faur weeks,

Sites gassing regime established as C51, for which no gas
protection measures are required in design

Proposed Investigation
Mo remedial measures necessary with respece to
protection of human hezlth of end-users.

Contractors to maks thair coan sk assessments in line
with CD.

Soil gas risk assessmment identified sites gassing regime a5
5l

:I-"-ia rzmﬂli.i-:.l-mu:uru MNeCEssary with respect 1o
protection of human health of end-users.

Contractors te make their own risk assesaments in line
with CDM.

Soil gas risk asseserpent [dentified sites FASSENG regime a8
s
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Appendix C.2 Chemical Laboratory Results



Tirn Rudkin
Soils Lid
Lt 11

Sumn Valley Business Park

Winnall Close
Winchester
Hampshire
S023 LB

¢ tridsaikslmited, oo uk

Project / Site name:

Your job number:

Your order number:

Report Issue Number:

Samples Analysed:

WICERTS

i2 Amakytical Lid.

7 Wopdshots Meadow,
Croxley Green
Business Park,
Watfard,

Herts,

WD18 BYS

t: 01923 225404
2 01923 237404
e: receptoni@iZanahytical.com

Analytical Report Number : 19-73496

Unit 3 Emesworth - Warehouse Extension

17974

17974

5 soll samples

Samples received on: 2501172015
Samples instructed on: 25/11/2019
Analysis completed by: 02/12/2019
Report issued on: 037122019

O e v el

Signed:

Karoding Marek
Technical Reviewer {Reporting Team)

For & on behalf of i2 Analytical Ltd.

Standard Gestechnical, Asbestos and Chemical Testing Laboratory kecated at: ul. Pionierdw 39, 41 -711 Ruda Sllqsir.ﬂ, Poland,

Accreditied tests are defined within the report, opinkens and interpretalions expressed hereln are outside the scope of accreditation,

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

Excel copies of reports are only valld when accompanied by this POF certiflcate.

sails - 4 wesks from reporting
leachates - 2 weeks from reporting
waters - 2 wesks from regorting
asbestos - & months from reporting

Amy assessments of compliance with specifications are basad on actual analytical results with no contribution from wncerainky of
measurement. Application of uncertainty of measuremant woudd provide a range within which the true result ke<. An estimate of
measurement uncertainty can be provided on regusst,

Iss No 19-73496-1 Unit 3 Emsworth - Warehouse Extension 17974
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 Numbar: 19-73496
Project [ Site name: Unit 3 Emsworth - Warchouse Extension

Your Order Moz 17974
Lals Sammiphe Nusiber L 370457 LATER 370450 1370460 137045 L
Referance Wl W53 W53 Wiss W
Sample Mumbser Mo Supplied | None Supeiied Wi Supplied M Supplied Piorke Supplied
|%T () 0,50 [F] 1.4 3,20 0.50
Baks Sa led 18/11/201% 18 LS I8/E1 2010 1811720149 18112015
Time Taken Ficr= SLEiEﬂ ome E‘Eﬁ Kane S'JEEhEd M= EuEEi:d Mors EEiEﬂ
Iﬁnilﬂil:al Farameter g E E g
[Soil Analysis) F g3 %
-
g
Shone Corlent & 0.1 MONE = 11 <= .1 < 0.1 < {14 < .1
|Mcsiiure Cantent iy Mk NIORE .40 11 L5 16 12
frota mass of sample recoved [T o001 FINE [l .90 1.0 [=e] )
|ttesstens in Soi | tpe | wa lisoourmes]  Mot-dstesed | Netdsteced | Netdetedted | Seadoteaed | Notedetedsd |
Eeneral In mics
W gH Lnits | iR | MCEATS A2 B3 B.2 B2 B4
Qrgank Matter ) 0,1 MCERTS o6 4,1 24 2.6 75
Takal Phonals
[Tota! Fhencls {monehydric] | mooig § 1 | weErts | =10 | <14 | = 1.0 | = 1.0 | = 1.0 |
Speclatod PAHs
migykg 005 | HcERTs < [Lith .56 0.24 < (.05 (.61
mgkg 005 | HCERTS 2 (s = (U5 < L5 < 0,05 [
nﬂ a,05 HCERTS i [k 05 .37 o El&ﬁ o 1,05 LR
e’k .05 HCERTS < [hO0% 0.2 < .05 < {1L0% [ |
miggh a5 | HeerTs 045 4.3 {86 L3 i
mig'kg 005 | HeERTs 0.16 1.1 0,20 0.8 4.4
nE'lg .05 HCERTS 18 110 2.0 4.0 L]
kg a05 | HcEmTs 1.9 4.3 L0 3.7 52
mgig 005 | HCERTS L4 5.0 i3 3.3 41
mesb an5 | HEERTS 1.4 5.6 1.5 2.4 B
Irﬂ 0015 HCERTE H -&:'I. LE g_E a3
medkg 0.05 | WCERTS 1.0 1.0 1.1 3 i
Benzalalpyrene mgky 005 | HCERTS 1.4 5.6 1:3 32 47
indenc( 1,3 3-cd]pyrene ik .05 HEFRTS 056 7.1 .45 1.0 i4
Disenaa, b iarkhracens i 0.05 | WcEwTs RT (145 < (.05 < .06 ]
Beraa[ihiperylens migkg Q05 | HerRTs 074 2.3 .58 1.2 15
Taotal PAH
[specated Total EP&-16 PAHS | mgig | a8 | weErs | TER | S0 | 12,8 | 25.5 | 13z |
Hpavy Matals | Motallaids
C (aqua regia extrackakle) Tyl 1 HCERTS 9.3 18 26 19 9.0
‘Eﬂrun vsaber sohible) gk 0.2 HCERTS 0.7 0.8 Lb .5 L1
Cadenium (313 regia exbractable) ] 0,2 HEERTS 1.1 < 0.2 0.4 3 05
LETI |:h|:'-:-'.:r-.'.i:':rﬂ::| n'gﬂﬂ q HCERTS < 4.0 o 40 < 40 o A0 o 4.0
Chromium (gl regia i.-:-llnl:ggnHz] miy'ig 1 HMCERTS 18 29 25 | 11
G ia esfrachahiey migdkg 1 HCERTS 51 a7 120 15 40
| 1 MCERTS 45 [ 360 52 =2
= Edractail=| kg 0.3 HCERTS < B < 0.3 1.F < (1.3 « [
i mtrackahle) ey 1 MCERTS ] ] 25 48 12
Selberiuni (A0uE egia extractable) mgkg 1 MCERTS = L < 1.0 = 1.0 < 1.0 < 1.0
|l.-‘ar.'.||:.l|,:'n [aqua regla cxtractabie) iy kg 1 HCERTS 71 45 kL] k] 18
|Zinc {acua regia exiractstis) iy i HCERTS £ 18 LB ] i
Petrodaum Hydrocarbans
TPH Tewss (06 = CR) mg'kg 0.0 [ s arns < .1 < 0,1 0.1 < 0.1 o 0Ll
TPH Texas (TH - C14] kg 10 HOFRTS < 10 < 14 < 10 g ¥ < 10
TPH Texas (C10 - 12 e 1 HCERTS < 1.0 < 1A < 1.0 < 1.0 20
TPH Texas (C12 - C16] migdkg 4 HCERTS < 4.0 8.3 < 4.0 < 4,00 ]
TPH Tewns (C16 = G211 mah 1 HECERTS 15 51 10 13 150
TP Texas (C21 - £90) nﬂ 10 HEETE a0 EE] a5 1_'.'-!- 4
[TPH Texas (C& - c40) g 1 PCNE 45 14) T 6 [

Iss No 19-73496-1 Unit 3 Emsworth - Warehouse Extension 17974
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 Mumbar ; 19-73486
Project [ Site nama: Unit 3 Emsworth - Warehouss Extension

* Thess 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 *

13257 W5l Moni Suppleed .54 Eecasn beans and Clay with gravel.
13758 L Ko Suppied .50 |Brom bcam and clay with gravel.
1355 Ws3 Mone Supplied 1.40 |Elrl:-'.'dr|- loam snd cli with grive
11700 '1\1\3 Rone Tuppled 2l IE*’I.'H'I“ Ipam and <l with gransgd
FE e (] R Kone Supplked o.50 Brcawn bearm and clay 'with granee and chalkc

Iss No 19-73496-1 Unit 3 Emsworth - Warehouse Extension 17974
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 ; 19-73486
Project [ Site nama: Unit 3 Emsworth - Warohouss Extension
Wiatar malriy abbrovdations: Surface Water [SW) Potable Water [PW) Ground Waber (GW) Progess Waber (P

: M AT 3 Methad 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,

[Metals im ol by HOP-OES [Determinalion of fmetals r sl by agus-regis [r-Fiouse method bassd on HEYWAM 2006 LOZE-PL [ MIERTS
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 Ila'ﬁ'.: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
jerbraction @ dichlerpmethang ard hesane fobowad
ey GE-ME wilth the: wse of surrgaie and inmemal
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

[TPH Texas (5al) [Determinaticn. of dchlarornethns hevare [in-hruee method L6 FL o MICERTS
=yiractable hydrochrbons in soil by GC-ME

Far method numbers ending in '"OK' analysis hawe been carried out in our Baboratory in the United Kingdom.
Far method numbers ending in 'PL" anatysis have been carried out in our laboratory in Poland.
Eofl analytical results are expressed on a dry weight basis. Where anafysis is carmied out on as-received the results obtzined are mudtiplied by a modstre

correction factor that is determined gravimetrically using the moisture content which is carried out at 3 maximum of 300l

Iss No 19-73496-1 Unit 3 Emsworth - Warehouse Extension 17974

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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Appendix C.3 General Assessment Criteria



Soils Limited Human Health Risk Assessment

HUMAN HEALTH RISK ASSESSMENT

i.1 Introduction

Human Health Generic Quantitative Risk Assessment (GQRA) involves the comparison
of contaminant concentrations measured in soil at the site with Generic Assessment
Criteria (GAC).

GAC are conservative values adopted to ensure that they are applicable to the majority
of possible contaminated site. These values may be published Contaminated Land
Exposure Assessment Model (CLEA) derived GAC derived by a third party or the
Environment Agency/ DEFRA. It is imperative to the risk assessor to understand the
uncertainties and limitations associated with these GAC to ensure that they are used
appropriately. Where the adoption of a GAC is not appropriate, for instance when the
intended land-use is at variance the CLEA standard land-uses, then a Detailed
Quantitative Risk Assessment (DQRA) may be undertaken to develop site specific
values for relevant soil contaminants based on the site specific conditions.

1.2  General Assessment Criteria
The Contaminated Land Regime reflects the UK Government's stated objectives of
achieving sustainable development through the ‘suitable for use approach’.

1.2.1 Contaminated Land Exposure Assessment Model (CLEA)
Current United Kingdom risk assessment practice is based on the Contaminated
Land Exposure Assessment Model (CLEA).

The CLEA Guidance comprises the following documents:
» EA Science Report 5C05002 |/5R2: Human health toxicological assessment of contaminants
in soil.
EA Science Report SC05002 |/5R3: Updated technical background to the CLEA model.
s EA CLEA Bulletin (2009).
s CLEA software version |.04 (200%)
Toxicological reports and 3GV technical notes.

The CLEA guidance and tools:
|. do not cover other types of risk te humans, such as fire, suffecation or explosion, or short-
term and acute exposures.
2. do not cover risks to the environment, such as groundwater, ecosystemns or buildings.
3. do not provide a definitive test for telling when human health risks are significant.
4, are not a legal requirement in assessing land contamination risks, They are not part of the
legal regime for Part 2A of the Environmental Protection Act 1990.

= Soil Guideline Values (2009)

The EA are publishing a series of SGV reports for a selection of common contaminants
relevant to the assessment of land contamination,

SGV's are generic assessment criteria based on CLEA standard land-uses and can be
used to simplify the assessment of human health risks from long-term exposure to



Soils Limited Human Health Risk Assessment

chemical contamination in soil. They do not cover short-term exposure (i.e. construction
and maintenance workers), acute exposure or other risks such as fire, suffocation or
explosion, as might arise from an accumulation of gases such as methane and carbon
dioxide, or either odour or aesthetic iIssues.

SGV's represent ‘trigger values’, indicators that soil concentrations above the SGV level
may pose a possibility of significant harm to human health. The converse, where soil
concentrations are less that the SGV, is that the long-term human health risks are
considered to be tolerable or minimal.

The CLEA guidance derives soil concentrations of contaminants above which (in the
opinion of the EA) there may be a concern that warrants further investigation. It does not
provide a definitive test for establishing that the risk is significant,

|.4 Ongoing development of CLEA based guidance

The EA is involved in a programme of publishing SGV's and related toxicity data (the
TOX reports). As at July 2009 ten SGV's and matching TOX reports had been published.
Soil Assessment Criteria (SAC's) may be derived using toxicity data from the updated
TOX reports, where these are published, or from the original TOX reports. SGV reports
also take account of recent updates for plant uptake and other factors.

=  GAC's developed by CLEA guidance and given in this report will need to be assessed against
updated TOX reports and 5GV's when these are published,
*  5GV reports may give values that differ from the GAC's used in this report.

#  These variations may materially alter the remediation requirement for the site, requiring either an
increase or decrease in the extent, type and cost of remediation.

1.5 Phytotoxicity
CLEA guidance only addresses human health toxicity; assessment of plant toxicity
(phytotoxicity) is based on threshold trigger values obtained from the following source:

ICRCL 70/90: Notes on the restoration and aftercare of metalliferous mining sites for
pasture and grazing.

1.6 Other Generic Assessment Criteria

If an SGV is not available for a substance identified in the soil then the range of Generic
Assessment Criteria published from a collaborative research by Land Quality
Management Limited (LQM) and the Chartered Institute of Environmental Health (CIEH)
are used for example. In the case of Lead, Category 4 screening levels (C4SLs) have
replaced the AtRisk Soil SSV.

I.6.1 EIC/AGS/CL: AIRE

The report represents the collaborative effort of risk assessors from 26 EIC and
AGS member companies to produce generic assessment criteria (GAC) for soils
for human health risk assessment. The project involved the collation and review of
physico-chemical data, toxicological data and information on background
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exposure for 44 contaminants sometimes encountered on land affected by
contamination in the UK and the derivation of GAC for 351 of these using the
CLEA model (v1.06). The GAC are intended to complement soil guideline values
(SGV) produced by the Environment Agency of England and Wales and the 2nd
edition GAC produced by LQM and CIEH (Nathanail et al, 2009). All three sets of
assessment criteria have been derived in general accordance with the
Environment Agency of England and Wales Contaminated Land Exposure
Assessment (CLEA) guidance and thus the combined efforts of these three
groups have resulted in a useful set of screening criteria for the assessment of
risks to human health from soil contamination for more than 120 potentially
contaminative substances.

1.6.2 Category 4 screening levels (C45Ls) (2014)

A new statutory DEFRA guidance recently (i.e. August 2014) published some
GACs with a more pragmatic (but still strongly precautionary) approach in their
derivation called the Category 4 screening levels (C45Ls). These values provide
a higher simple test for deciding that land is suitable for use and definitely not
contaminated land. They are intended as generic screening values, (i) they
describe a level of risk that whilst above ‘'minimal’ is still ‘low’ and (iii) they provide
a ‘higher simple test’ for deciding that land is suitable for use and definitely not
contaminated. These values were derived for four generic land uses: residential,
commercial, allotments, and public open space.

1.6.3 LQMI/CIEH 5uitable 4 Use Level (54UL) (2015)

The new S4UL's ((Nathanail et al, 2015), was developed for around 85
substances and are intended to enable a screening assessment of the risks
posed by soil quality on development sites. The updated LOQM/CIEH GAC
publication was developed to accommodate recent developments in the
understanding of chemical, toxicological and routine exposure to soil-based
contaminants. The S4ULs were:

» based on Health Criteria Values, updated to reflect changes since 2009

» derived for the standard CLEA land uses and the two public open space
scenarios developed by Defra SP1010

» developed for ca B5 substances (those previously covered by the
LQM/CIEH GAC and the SGV substances);

o Compliant with SR2 and the long standing principle of ‘suitable for use’
and reflecting changes to exposure parameters produced by Defra
SP1010.

For derivation of these Generic Assessment Criteria reference must be made to:
Nathanial, P., McCaffrey, C., Ashmore, M., Cheng, Y., Gillet, A., Ogden, R., Scott,
D. The LQM/CIEH Generic Assessment Criteria for Human Health Risk
Assessment (3" edition). Land Quality Press. 2015,



Soils Limited Human Health Risk Assessment

1.7 Standard Land-use Scenarios
The standard land-use scenarios used to develop conceptual exposure models are
presented in the following sections:

1.7.1 Residential

Generic scenario assumes a typical two-storey house built on a ground bearing
slab with a private garden having a lawn, flowerbeds and a small fruit and
vegetable patch.

#  Critical receptor is a young female child (zero to six years old)

»  Exposure duration is six years.

*  Exposure pathways include direct soil and indoor dust ingestion, consumption of home-
grown produce and any adhering soil, skin contact with solls and indoor dust and

inhalatien of indoor and outdeor dust and vapours.

*»  Building type is a two-storey small terraced house.

A sub-set of this land-use is residential apartments with communal landscaped
gardens where the consumption of home grown vegetables will not occur.

1.7.2  Allotments

Provision of open space (about 250sg.m) commonly made available to tenants by
the local authority to grow fruit and vegetable for their own consumption.
Typically, there are a number of plots to a site which may have a total area of up
to 1 hectare. The tenants are assumed to be adults and that young children make
occasional accompanied visits.

Although some allotment holders may choose to keep animals including rabbits,
hens, and ducks, potential exposure to contaminated meat and eggs is not
considered.

o Critical receptor is a young female child (zero to six years old)

* Exposure duration is six )r.::ar';s_ | -

* Exposure pathways include direct soil ingestion, consumption of homegrown produce and
any adhering soil, skin contact with soils and inhalation of outdoor dust and vapours.

* There is no building,

1.7.3 Commercial/lndustrial

The generic scenario assumes a typical commercial or light industrial property
comprising a three-storey building at which employees spend most time indoors
and are involved in office-based or relatively light physical work.

* Critical receptor is a working female adult (aged |6 to &5 years old).

» Exposure duration is a working lifetime of 49 years.

» Exposure pathways include direct soil and indoor dust ingestion, skin contact with soils and
dusts and inhalation of dust and vapours.

* Building type is a three-storey office (pre 1970).
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1.7.4  Public Open Space within Residential Area
The generic scenario refers to any grassed area 0.05 ha and that is close to
Housing.

*  Grassed area of up to 0.05 ha and a considerable proportion of this (up to 50%) may be bare
soil

*  Predominantly used by children for playing and may be used for activities such as a football

kick about

+ Sufficiently close proximity to home for tracking back of seil to occur, thus indoor exposure
pathways apply

+ older children as the critical receptor on basis that they will use site most frequently (Age
class 4-9)

* ingestion rate 75 rng.da}'"

1.7.5  Public Open Space Park
This generic scenario refers to any public park that is more than 0.5ha in area:

=  Public park (0.5 ha), predominantly grassed and may also contain children's play equipment
and border areas of soil containing flowers or shrubs (75% cover)

*  Female child age classes |-6

#  Soil ingestion rate of 50 mg, day”’

*  Occupancy period outdoors = 2 hours.day”

* Exposure frequency of |70 days.year-| for age classes 2-18 and 85

s daysyear' for age class |

* QOutdoor exposure pathways only (no tracking back).

1.8 Detailed Quantitative Risk Assessments (DQRA)

Where the adoption of an SGV/GAC is not appropriate, for instance when the intended
land-use is at variance the CLEA standard land-uses, then a DORA may be undertaking
to develop site specific values for relevant soil contaminants.

s  Establishing the plausibility that generic exposure pathways exist in practice by measurement and
observation.
s Developing more accurate parameters using site data.

1.2  Current Criteria
Table 1 presents the current Generic Assessment Criteria and reference should be made
to the original publications if needed.

1.10 Statistical Tests

DEFRA R&D Publication CLR 7 (DOE 1994) and Category 4 screening levels (C45Ls)
(2014) addressed the statistical treatment of test results and their comparison to Soil
Guideline Values.

Consideration must be given to the appropriate area of land to be considered termed the
critical averaging area.
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For a communal open space or commercial land-use, the critical averaging area will
depend on the proposed layout. For a residential use with private gardens the averaging
area is the individual plot.

It may be appropriate to compare the upper 95" percentile concentration with the Soil
Guideline Value, subject to applying a statistical test to establish that the range of
concentrations are reasonably consistent and belonging to the same underlying
distribution of data.

The DEFRA discussion paper Assessing risks from land contamination — a proportionate
approach ('the way forward') (CLAN0G6/2006) aimed to increase understanding of the role
that statistics can play in quantifying the uncertainty attached to the estimates of the
mean concentration of contaminants in soil. In direct response CL:AIRE/CIEH published
a joint report, Guidance in comparing soil contamination data with a critical concentration
(CL:AIRE/CIEH 2008). A software implementation of the statistical techniques given in
the report was published by ES| International (2008).

Treatment of Hot-Spots

» A statistical test is applied to establish whether the data is a part of a single set, or whether data
outliers are present.

* Provided that the data is based on random sampling and ne distinct contamination source was
present at the sampling location, the hot-spot(s) may be excluded and the mean of the remaining dara
assessed.
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Residential With or Without Plant Uptake Public Open Space (POS)
Land Wse With Wit Allotments Commercial ,
hnn'l:'.-Ernwn Frrnl:luc[' hunm-Erﬂwn Ff‘nducr Realdential Fark “-:-

SOM 1.0 2.5 6 1 2.5 & 1 2.5 & 1 2.5 B 1 2.5 8 1 2.5 6 - £ 8

Type Contaminants Species Y ear z.: .‘} S
Antimony 2010 550 7500 EICIAGS! EIC/IAGS! 2010

CL:AIRE CL:AIRE

Arsenic 2014 17 40 49 &40 79 168 C45l DEFRA 2014

2013 37 40 40 &40 79 | 70 S4UL LOMICIEH 2015

Beryllium 20135 | 7 1.7 35 12 2.2 63 S4UL LQM/CIEH 1015

Boron 20135 290 | 1000 45 240000 21000 46000 S4UL LOMICIEH 2015

Cadmium 2013 | a5 |9 190 |20 532 S4UL LOM/ICIEH 2015

2014 26 149 4.9 410 220 280 C45l DEFRA 2014

Chromium n 2015 210 910 | 8OO0 8600 | 500 33000 S4UL LOMICIEH 2015

Vi 2014 2l 21 170 49 23 150 C45l1 DEFRA 2014

vi 2015 b & | .8 33 7.7 120 S4UL LOMICIEH 2015

Copper 2015 2400 7100 520 £8000 | 2000 44000 S4UL LOM/CIEH 2015

- Lead 200 110 A0 2330 &30 1300 C4SL DEFRA 2014
E Mercury Elemental 2012 I.0 I.0 16 24 SGY DEFRA 2012

- 2015 | 2 1.2 2 58 & 30 S4UL LOMICIEH 2015
Inorganic 2012 170 170 a0 14000 SGY DEFRA 2012

215 40 56 |9 | 100 | 20 240 S4UL LOMICIEH 2015

Methyl 2012 ki I B 410 SGY DEFRA 2012

2013 | 15 & 320 40 68 S4UL LOMICIEH 2015

Mickel 2012 130 130 130 | 800 SGY DEFRA 2012

2015 | 30 180 53 980 230 BOG S4UL LOMICIEH 2015

Selenium 2012 150 350 120 13000 SGY DEFRA 20112

2015 250 4130 &8 | 2000 | 100 | 800 S4UL LOMICIEH 2015

Yanadium 2115 410 | 200 1| 2000 2000 5004 S4UL LOMICIEH 2015

Zinc 2013 3700 40000 £20 730000 81000 | 70000 S4UL LOM/ICIEH 2015

Benzene 212 0.33 0.33 0.07 95 SGY DEFRA 2012

2014 0.87 3.3 0.18 98 140 130 C45L DEFRA 2014

2015 poa7? 0.17 0.37 0.38 0.7 | 4 0017 0.034 0.075 27 47 90 72 72 73 90 vy 10 S4LL LOMICIEH 2015

Taluene 202 &10 &10 120 4400 SGY DEFRA 2002

X 2015 130 290 660 a80 1900 3900 P} 51 | 20 65000 10000 (80000 56000 56000 56000  E7000 95000 (00000 S4UL LOM/CIEH 2015
E Ethylbenzene 2012 150 350 90 2800 SGY DEFRA 012

= 2M3 47 110 260 83 190 440 18 39 91 4700 1 3000 27000 4000 14000 25000 [7000 22000 27000 S4LIL LOQMICIEH 2015
5 Xylenes o-xylene 2012 150 250 160 2600 SGY DEFRA 10112

'n-: 20115 &0 | 40 330 B8 210 480 28 ¥ | &0 600 {5000 F3000 41000 42000 A 3000 I 7000 240 F3000 S4LIL LQMICIEH 2015
m-xylene 2012 240 240 18D 3500 SGY DEFRA 1012

2015 59 140 120 &2 |90 450 3l 74 | 70 6200 14000 31000 41000 42000 43000 17000 24000 32000 S4UL LQMICIEH 2015

p-xylene 2012 230 130 160 3200 SGY DEFRA 012

2015 56 |30 310 79 | B0 iln 29 69 | 60 5900 14000 30000 41000 42000 43000 17000 23000 31000 S4LL LOQMICIEH 2015

Aliphatic >C5 - Cé 2015 42 78 160 41 78 160 730 1700 1900 3200 5900 12000 570000 590000 £00000 95000 (30000 180000 S4UL LQMICIEH 12015

E Aliphatic >Cé - C8 2015 100 130 530 100 230 530 2300 5400 13000  7&00 1 7000 40000 400000 410000 6£20000 (50000 220000 320000 S4UL LQMICIEH 2015
3 Aliphatic >C8 - C10 2015 27 65 I50 17 65 150 3120 770 1700 2000 4800 11000 13000 13000 13000 (4000 [8000 21000 S4UL LQMICIEH 2015
E Aliphatic >CI10-CI2 2015 130 330 760 130 330 770 2200 4400 7300 700 13000 47000 13000 13000 13000 2/000 13000 24000 S4UL LQMICIEH 12015
;s Aliphatic >C12-Clé 2015 1100 2400 4300 1100 2400 4400 11000 13000 13000 59000 22000 20000 13000 13000 13000 25000 15000 26000 S4UL LQMICIEH 2015
E Aliphatic >C 16 - C35 2015 g5000 #1000 1ipogp 65000 92000 110000 260000 270000 270000 1400000 1700000 (BOODO0 250000 250000 3250000 450000 480000 450000 S4UL LQMICIEH 2015
ﬁ Aliphatic >C35 - C44 2015 g5p00 92000 140000 65000 92000 110000 260000 270000 270000 1400000 1700000 (800000 250000 250000 250000 450000 480000 450000 S4UL LQMICIEH 2015

[=]
=

+ Aromatic >C5 - C7 2015 70 140 300 170 690 1400 13 27 57 26000 46000 86000 54000 56000 56000 T4O000  B4000 91000 S4UL LQMICIEH 12015
E Aromatic >C7 - C8 2015 30 190 660 B&0 1800 3900 21 5l 120 54000 110000 180000 54000 56000 54000 87000 95000 100000 S4UL LQMICIEH 12015
3 Aromatic >C8 - C10 2015 14 83 190 47 1o 270 8.4 21 5l 3500 2100 17000 5000 5000 5000 7100 a500 9300 S4UL LQMICIEH 2015
§ Aromatic >C10 - Cl2 2015 74 180 180 150 590 1200 13 3 74 16000 18000 34000 5000 5000 5000 100 2700 10000 S4UL LQMICIEH 2015
- Aromatic >C12 - Clé 2015 140 130 660 1800 2300 2500 23 57 130 6000 37000 28000 5100 5100 5000 10000 10000 10000 S4UL LQMICIEH 12015
Aromatic >C14 - C2I 2015 260 540 230 1900 1900 1900 46 110 160 28000 28000 28000 31800 1800 3800 T400 7700 TEOD S4UL LQMICIEH 2015
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Residential With or Without Plant Uptake Public Open Space (PO5)
Land Use = : Allotments Commercial
i - Residential Park =
home-grown produce home-grown produce T
SOM 1.0 2.5 & 1 2.8 & 1 2.5 & 1 2.5 G 1 2.5 & 1 2.5 5 E -E &
Type Contarminants Species Y ear zﬂ é S
Aromatic *C211 - C3I5 2015 1100 i1500 I 700 1900 ki) 500 370 a10 1 600 28000 28000 18000 Jaoo JB00 3800 Ta00 Taoo 7900 S4UL LOQM/CIEH 2015
Aromatic €34 - Cdd 2015 1100 1500 I 700 1900 k1) 1900 7o a0 1 &00 18000 28000 18000 Jana 300 3800 Ta00 Taoo 7900 S4UL LOMMICIEH 015
Aliphatic + Aromatic >C44 - CTH 1600 1800 I 300 1900 I 900 1500 200 2100 3000 28000 28000 18000 Jaoo JBo0 3800 Ta00 Taoo 7900 S4UL LOQM/CIEH 2015
Acenaphthene 2015 Z10 510 100 3000 4700 000 34 B5 200 4000 7000 100000 1 5000 15000 15000 29000 30000 30000 S4UL LOMICIEH 2015
Acenaphthylene 2015 170 410 220 1900 4400 4000 18 &9 &0 83000 97000 100000 1 5000 15000 15000 29000 30000 30000 S4UL LQMICIEH 2015
Anthracenc 2015 2400 £400 o000 31000 35000 37000 380 950 2200 520000 £4000 540000 74000 74000 74000 150000 150000 |50000 S4UL LOMICIEH 2015
2 Benzo(a)anthracene 2015 7.2 i I3 Il I4 I5 .9 &.5 I3 170 170 180 % 19 19 49 £é &2 S4UL LOMICIEH 2015
= Benzola)pyrene 2014 5 a.d 5.7 T4 1o Fi 451 DEFRA 2004
E 2005 212 17 3 32 32 11 0.57 2 35 a5 35 36 £7 5.7 5.7 I 12 | & S4LIL LOMCIEH 015
E - Benzo(b)fluoranthene 2015 2.6 3.3 1.7 3.9 4.0 4.0 0.99 2.1 3.9 44 44 45 7.1 7.2 7.2 13 I5 & S4UL LOMICIEH 2015
E %, Benzo(ghijperylene 2015 320 340 250 360 360 360 290 470 &40 3300 4000 4000 &40 &40 &40 1400 1500 1600 S4UL LOM/CIEH 015
3 E Benzolklusranthene 2015 77 23 100 1o o 10 a7 75 130 1 200 1200 200 190 190 190 370 410 440 S4UL LOMICIEH 015
E E Chryseng 2015 15 21 7 30 31l 32 4.1 2.4 9 350 350 350 57 57 57 93 o 120 S4UL LOM/CIEH 015
__,’:'- E Dibenz{a hlanthracene 2015 0.24 0.28 0.3 031 0.32 0.32 0.14 0.27 0.43 3.5 3.6 3.4 0.57 0.57 0.58 I.1 1.3 I.4 S4UL LOM/CIEH 015
! Sgat Fluoranthene 2015 280 5&0 890 1500 | OO 1600 £2 130 190 23000 23000 23000 1100 300 3100 300 4300 &400 S4UL LOM/CIEH 015
E- Fluorene 2015 170 400 860 1800 3800 4500 27 &7 |60 63000 &8000 71000 2900 2900 2900 20000 20000 20000 S4UL LOMICIEH 015
%‘ Indena(l,2,3-cd)pyrene 2015 27 38 4] 45 46 45 2.5 1l 39 500 g0 51D B2 B2 B2 150 170 180 S4UL LOM/CIEH 015
- Maphthalene 2015 2.3 5.6 I3 2.3 5.6 I3 4.1 10 24 190 460 1o 4900 4900 4900 1200 1900 3000 S4UL LOM/CIEH 015
Phenanthrene 2015 95 2210 440 300 500 1500 15 38 20 22000 11000 23000 3100 3100 3100 6200 6200 &300 S4UL LOMICIEH 015
Pyrene 2015 620 1200 2000 3700 1B00 3800 1o 170 &20 4000 54000 54000 7400 7400 7400 1 5000 I 5000 | 5000 S4UL LOQMICIEH 015
Coal Tar{Bap as surrogate matter) 2015 0.7¢ 0.98 .1 1.2 1.2 I.2 0.32 0.67 I.2 15 I5 I5 1.2 2.2 2.2 4.4 4.7 4.8 S4UL LOMICIEH 0I5
|.2 Dichloroethane 2015 0.0071 ool 0.01% 0.0092 0.013  0.023 0.0044 00083 00146 0.47 0.97 1.7 9 19 19 21 24 18 S4UL LOMICIEH 015
I.1,1 Trichloroethane 2015 8.8 I8 39 9 18 40 48 10 240 &40 1300 3000 140000 (40000 (40000 57000 76000 | 00000 S4UL LOM/CIEH 015
ol [.1.2,2 Tetrachlorosthane 2015 1.6 3.4 7.5 3.9 B 17 0.41 0.89 2 70 £50 1100 1400 400 1400 1800 2100 2300 S4UL LOMICIEH 015
E % [.1.1,2 Tetrachlorosthana 2015 1.2 1.8 6.4 1.5 3.5 8.2 0.7% 1.9 4.4 Lo 150 540 1400 400 1400 1500 1800 2100 S4UL LOMICIEH 2015
2 E Tetrachloroethene 2015 0.18 0.39 0.9 o.l8 0.4 0.22 0.45 1.5 3.6 1% 42 a5 1400 1400 1400 10 o0 1500 S4UL LOMICIEH Z015
E % Tetrachloromethane {Carbon 2015 0.028 0.056 0.13 0026 0.056 0.13 0.45 I 1.4 1.9 6.3 14 890 910 950 190 170 400 S4UL LOMICIEH 2015
-_g Tetrachloride)
v Trichlorosthens 2015 0.016 0.034 0.07% 0017 0.036 0.08 0.041 0.091 0.21 1.2 1.6 5.7 120 120 120 70 21 120 S4UL LOMICIEH 2015
Trichloromethane 2015 0.21 1.7 14 1.2 2.1 4.2 0.42 0.83 1.7 99 70 350 1500 2500 2500 2600 2800 3100 S4LIL LOQMICIEH 2015
Yinyl Chloride (cloroethens) 2015 0.000464 000087 0.00014 000077 0.0001 0.0015 0.00055 0.00] 0.0018 0.05%9 0.077 0.12 315 3.5 3.5 4.8 5 5.4 S4UL LOQMICIEH 2015
L 24,8 Trinitrotoluene 2015 1.6 3.7 8.1 &5 bé &b 0.24 0.58 I.4 1 000 1000 1000 130 130 130 260 270 270 S4ALL LQMICIEH 2015
.g RDX {(Hexogen/Cyclonitell 3, 5-trinitro- 2015 120 250 540 13000 13000 13000 17 3B B85 2100040 210000 210000 26000 16000 27000 49000 S1000 53000 S4UL LOQMICIEH 2015
;'5 1.3, 5-triazacyelohexane)
Lﬁi HMX [Octogens] 3,5 T-tetrenitro- 2015 5.7 13 26 &T00 &TO0 &T00 0.84 1.9 19 1 1o0ea 110000 1 10000 130040 13000 13000 23000 23000 24000 S4UL LOQM/CIEH 2015
|.3,5,7-tetrazacyclo-octane)
Aldrin 015 5.7 6.6 7.1 1.3 7.4 7.5 1.2 6.l 9.6 170 170 I70 18 B I8 30 3l 3l S4UL LOM/CIEH 2015
Dizldrin 015 0.97 1 3.5 7 7.3 7.4 0.17 0.4l 0.96 170 170 I70 18 I8 I8 30 30 3l S4UL LOM/CIEH 2015
Atrazine 015 3.3 7.6 17.4 &i0 &0 620 0.5 1.2 1.7 2300 2400 2400 1200 1200 1200 2300 2400 2400 S4UL LOQM/CIEH 0I5
E Dichlarvaos 015 0.032 0.066 0.14 6.4 6.5 &b 0.0049 0.0l 0.022 140 40 140 & & & 16 16 17 S4UL LOQM/CIEH 015
-E Alpha - Endosulfan 2015 7.4 I8 41 &0 180 410 .2 1.9 6.8 5600 T400 400 1200 1200 1200 2400 2400 1500 S4UL LOQMICIEH 2015
;_"'" Beta - Endosulfan 2015 7 7 39 190 310 440 I.1 .7 6.4 &300 7800 8700 1200 1200 1200 2400 2400 1500 S4UL LOQM/CIEH 2015
Alpha -Hexachlorocyclohexanes 2015 0.13 0.55 I.2 6.9 9.2 i1 0.035 0.087 i0.21 170 i80 |80 14 14 14 47 48 48 S4UL LOQMICIEH 2015
Beta -Hexachlorocyclohexanes 2015 0.085 0.2 0.4 3.7 3.8 3.8 0.013 0.032 0.077 65 &5 &5 8.1 B.1 8.1 I5 i5 & S4UL LOQMICIEH 2015
Gamma -Hexachlorocyclohexanes 2015 0.06 0.14 0.33 1.9 3.3 3.5 0.0092 0.023 0.054 &7 &9 70 B.2 B.2 B.2 14 i5 15 S4UL LOQM/ICIEH 2015
1 = Chlorobenzens 2015 0.44 | 2.4 D.46 I 2.4 5.9 i4 32 1.1 i30 190 I 1000 13000 1 4000 1300 2000 900 S4UL LOMICIEH 2015
B | .2-Diichlorobenzens 2015 13 55 [30 14 57 130 T4 230 540 2000 4800 11000 90000 25000 8000 24000 6000 Sio00 S4UL LOQMICIEH 2015
E | . 3-Dichlorobenzene 2015 0.4 I 1.3 0.44 I.1 1.5 0.15 0.6 1.5 30 73 I70 300 i00 300 390 440 470 S4UL LOQM/CIEH 2015
,E | . 4-Dichlorobenzens 2015 (] 150 350 i |50 350 5 37 B 4400 o000 25000 I 7000 I 7000 1700 J6000 36000 F&000 S4UL LOMICIEH 2015
= [.2.3,-Trichlorobenzene 015 1.5 3.6 B.6 1.5 3.7 8.8 4.7 12 18 102 150 590 1800 1800 |B0O 770 100 I &0 S4UL LOQM/CIEH 2015
E [,2.4,-Trichlorobenzene 015 1.6 6.4 |5 1.6 6.4 15 £S5 140 310 110 530 1300 1 5000 I 7000 | 9000 1700 2400 4000 S4UL LOQM/CIEH 2015
[,3,5,-Trichlorocbenzene 2015 0.33 0.8l .9 0.33 0.8l 1.9 4.7 iz 18 13 L1 130 1700 1700 1 500 Fa0 580 B&0 S4UL LOQMICIEH 2015
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Residential With or Without Plant Uptake Public Open Space (PO5)
Land Use With Wothaat Allatments Commercial ) .
Residential Park g
home-grown produce home-grown produce a '%
SOM 1.0 2.5 & 1 2.5 & 1 2.5 & 1 2.5 B 1 2.5 & 1 2.5 5 E £ E
Type Contarminants Species Y ear zﬁ .'.I-" .-:1'
1,2,3 4,-Tetrachlorobenzens 2015 15 36 T8 4 LT 120 4.4 N 6 1700 3oao 4400 830 830 830 1500 1600 f&00 S4UL LOQMICIEH 1015
1,2,1,5,- Tetrachlobenzene 05 .11 i.6 3.7 0.75 .9 4.3 0.38 0.9 2.2 49 120 240 78 79 79 1o 120 130 S4UL LOMMICIEH 015
1,2,4, 5,- Tetrachlobenzens 2015 0.33 0.77 I.& 0.73 I.7 1.5 0.04 Q16 0.37 41 T2 k-] 13 i3 I3 5 16 26 S4UL LOM/CIEH 2015
Pentachlirobenzens 2015 5.8 12 22 9 10 1] 1.2 3.1 7 &40 70 830 100 o0 100 190 190 I50 S4UL LOQMICIEH 1015
Hexachlorobenzene 015 1.8 3.3 4.9 4.1 L &7 0.47 | 1.5 1o 120 120 1& i& I& i) 30 10 S4UL LOQMMICIEH 015
K}
= E Phenols 2013 420 420 180 3300 SGY DEFRA o]
IE :g- 2005 120 200 &0 440 &90 1200 23 42 g3 440 &R0 1300 440 G50 {300 440 &80 1300 S4UL LOMCIEH 2015
é E Chlorophenols (4 Congeners) 2015 a.87 2 4.5 4 I50 210 0.13 0.3 0.7 3500 4000 4300 420 &20 &20 11oe oo I 100 S4UL LOQMICIEH 1015
U Pentachlorophenols 2015 0.22 0.52 .2 a7 Fi 31 0.03 0.08 a.19 4060 400 400 &0 &0 &0 1o 120 20 S4UL LOQM/CIEH 015
i Carbon Disulphide 2015 a.14 0.2% 0.62 o.14 0.29 0.62 4.8 1] 23 N 22 47 1 10a0 Fi00o0 12000 1300 1900 2700 S4UL LOM/CIEH 2015
% Hexachlora- 1,3 -Butadiene 2015 0.2% 0.7 I.& 0.32 0.78 1.8 0.15 .61 .4 31 &6 20 15 5 25 48 50 510 S4UL LOQMICIEH 015
= Sum of PCODs, PCDFs and dioxin-like 2012 g 8 B 240 SGY DEFRA 2012
PCR's.
| ﬂmﬁbﬂﬂt! Guideline (mg kg ')
1 Site Specific Assessment Criteria (SSAC) (Soils Limited)
| F 2014: Category 4 Screening Level [C45L) (Contaminated Land: Application in Real Environment (CL: ARE}, 2014)
3 2012: Soil Guideling Value {3GV) (Environhment Agency, 2009}
| 4 2015: Suitable 4 Use Level (S4UL) (Nathanail ef af, 2015)

For Generic Risk Assessment, the values in Bold have priority

| Table reviewed February 2018
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Full topographical site survey required.

Full survey of existing mechanical and electrical installations required.
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Sulte K Anchor House, School Lamne,
I Chandlers Ford, Hampshire, 5053 40%
T: 023 BO2T 6393

E: templetord designd@gmail .com

DaTE FEB. 20, 2019

DESIGN AND ACCESS STATEMENT FOR AN EXTENSION TO EXISTING WAREHOUSE

ADDRESS: RACQUET SPORTS GROUP, UNIT 3 STATION APPROACH, EMSWORTH, HAMPSHIRE,
PO10 7PW

Figures 1 & 2 Existing Warehouse front & redr

Client and Brief

The existing property is a detached single storey warehouse that was built in the mid-20th Century.
The accommodation comprises the main entrance area to the front elevation which opens onto the
office area. Beyond that is the open plan storage area of the warehouse as well as 2x w/c's, one near
the entrance and one to the rear. There is a further two entrances into the warehouse, a roller shutter
door to the side elevation which is currently used for deliveries, and one larger roller shutter door to

the rear.

The warehouse has a corrugated sheet finish to the main roof, a combination of red facing brickwork
and render to all the external walls. The existing windows and doors are a mixture of timber and uPVC
throughout. The existing warehouse structure is formed by a pre-cast concrete frame and concrete

purlins, all of which is intended to be retained.

The owners of the property have appointed Temple Ford Design Ltd to prepare existing and proposed

drawings for a planning application.

Temple Ford Design, Matt Swan



Racquet Sports Group, Emsworth

Planning History

There is currently a planning application under review for the refurbishment of the existing

warehouse. The summary of the proposed changes in relation to that application are as follows:

The proposed changes are to comprise the replacement of all of the existing cladding, to both the roof
and the walls, with new insulated cladding panels. In the roof will be a series of rooflights to both the
south and north elevation. Photovoltaic panels will also be installed on the south elevation to
capitalise on harnessing renewable solar energy. All of the existing windows and doors are to be
replaced with new aluminium double glazed units. All of the existing concrete frame and purlins are
intended to be retained, along with the smaller roller shutter door to the south elevation. The position
of the existing entrance is to remain and lead into the new trade counter area which is defined by a
clear glass partition part overlooking each of the storage and office areas within the warehouse. The
office area position is to remain with the addition of a new frosted glass partition facing the storage

area. The existing toilets are to be retained with one becoming an accessible w/c.

Summary of proposed changes

The proposed changes are to comprise a new extension as a continuation from the existing warehouse
with the addition of a flat roof extension with surrounding parapet wall at the end. The structure of
both the pitched and flat roof sections will consist of a steel frame with the roof and walls to be clad
in insulated cladding panels and the doors and windows will be aluminium double glazed. In the roof
will be a series of rooflights and photovoltaic panels. The flat roof extension will also have a parapet

wall, the construction of which will match the rest of the extension.

A new parking platform will also be constructed near the entrance to the site and trade counter to
provide sufficient parking for both employee’s and visitors. A biodiversity survey will also be carried

out when it is required.

Context

Station Approach/Sultan Road is located on the northern outskirts of Emsworth, found between
Portsmouth and Chichester. The Racguet Sports Group site backs directly onto the train tracks that
lead to Emswaorth train station a little down the road. The nearby buildings approaching the site mainly
comprise single and double storey office & warehouse buildings. As the site is at the end of the road

there are no directly adjacent neighbours and no overlooking issues.



Racquet Sports Group, Emsworth

Areas

Gross internal area of existing warehouse

ik

725 square metres

Gross internal area of proposed extension

i

575 square metres

Concept

The proposal has been carefully considered and designed to provide the client with a modern, well

insulated warehouse which gives them enough working & storage space for their current

requirements and future aspirations.

The proposed extension is a continuation in form of the existing warehouse with a flat roof section
which is subservient in form and scale. There will be no overlooking issues and it cannot be seen from
the main road. The design is in context with the type and style of the surrounding properties with the

proposed materials intended to blend with the existing architectural language.

The extension will provide secure, sustainable and resilient design, improved accommaodation and no

loss of amenity to adjoining properties. The applicant kindly requests approval of the proposal.

Existing Plans and Elevations
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Figure 3 Existing 5ite Plan
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Proposed Plans and Elevations
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