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Commission

Soils Limited was commissioned by Wildern Architecture Lid to undertake an intrusive
ground investigation and prepare a Main Investigation Report on land at Willowdene
Close, Havant, Hampshire PO9 3QP. The scope of the investigation was oullined in the
Soils Limited quotation reference Q22367/Rev.01 dated 31st January 2020,

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:
18189/PIR_26, dated February 2020,

Standards

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

« BS 5930:2015 and BS EN IS0 22476-2 2005+A1:2011

« BSEN ISO 14688-1:2002+A1:2013 - Geotechnical investigation and testing -
Identification and description

« BSENISO 14688-2:2004+A1:2013 - Geotechnical investigation and testing -
Principles for a classification

« BS 10175:2011+A2:2017 - Investigation of potentially contaminated sites
« NHBC Standards 2019

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 technique used to
produce a trial hole.
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Section | Introduction

i.l Objective of Investigation

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

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

options for the proposed residential development. The investigation was to be made by
means of in-situ testing and geolechnical laboratory testing undertaken on soil samples
taken from the trial holes, though this later element was not undertaken at this time for

reasons outlined below following consultation with the Client,

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: 18189/PIR_26, dated February 2020) and/or the Revised Conceptual Site Model
presented in Appendix C.1.

1.2 Location
The site was located at Willowdene Close, Havant, Hampshire PO9 3QP and had an
approximate 0.5 Land Ranger Grid Reference of SU 698 076.

The site location plan is given in Figure 1.

i.3 Site Description

The site was generally flat with a slight southerly dip and comprised two single storey
private garage sets, one to the north and one to the south of an open concrete covered
area adjacent to and with access from Willowdene Close.

An aerial photograph has been included in
Figure 2.

1.4 Proposed Development
The proposal comprised demolition of the existing garages and the erection of either 1 or
two 2 storey residential properties with gardens.

In compiling this report reliance was placed on drawing W19-009 prepared by Wildern
Architecture Ltd. Any change or deviation from the scheme outlined in the drawing could
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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.

1.5 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. Alluvium was not
mapped by the BGS however was anticipated due to the presence of an historical stream
crossing the center of the site and associated “marsh” area present on the historical
maps.

1.5.1  Alluvium

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

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

1.5.2 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

1.5.3 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).

i.6 Limitations and Disclaimers

This Main Investigation Report relates to the site located at Willowdene Close, Havant,
Hampshire, PO9 3QP and was prepared for the sole benefit of Wildern Architecture Ltd
(The “Client”). The report was prepared solely for the brief described in Section 1.1 of
this report.
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Soils Limited disclaims any responsibility to the Client and others in respect of any
matters outside the scope of the above.,

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

The report is personal and confidential to the Client and Soils Limited accept no
responsibility of whatever nature to third parties to whom this report, or any part thereof,
is made known. Any such 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 variety of characteristics that vary from place to place across a site,
and also with time. Whilst a ground investigation will mitigate to a greater or lesser
degree against the resulting risk from variation, the risks cannot be eliminated.

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

Current regulations and good practice were used in the preparation of this report. An
appropriately qualified person must review the recommendations given in this report at
the time of preparation of the scheme design to ensure that any recommendations given
remain valid in light of changes in 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).

It should be noted that a detailed survey of the possible presence or absence of invasive
species, such as Japanese Knotweed, is outside of the scope of investigation,
particularly given that the site walkover has been undertaken in winter, when invasive
species would not be significantly notable due to dieback.
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Ownership of land brings with it onerous legal liabilities in respect of harm to the
environment. “Contaminated Land” is defined in Section 57 of the Environment Act 1995
as:

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

The investigation, analysis or recommendations in respect of contamination are made
solely in respect of the prevention of harm to vulnerable receptors, 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
separale 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 to provide information on the ground
conditions, to aid the design of foundations for the proposed residential development and
determine if potential risks and unknowns identified in the PIR were present and could
present potential risks to receptors identified in the initial conceptual site model (CSM).

The intended investigation, as outlined within the Soils Limited quotation
(Q22367/Rev.01 dated 31st January 2020), was to comprise the following items:

« 4No up to 4m deep windowless sampler boreholes
« 4No up to Bm deep dynamic probes
« Geolechnical laboratory testing

« Contamination laboratory testing.

2.1.1  Actual Project Works
The actual project works were undertaken on 6™ February 2020 and comprised:

» 4No up to 4m deep windowless sampler boreholes
« 4No up to 6m deep dynamic probes

« Contamination laboratory testing.

All windowless sampler boreholes were backfilled with gravel. 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 testing. An initial
review of the windowless sampler logs, dynamic probe results and subsequent
discussion with the client suggested that a shallow foundation was unlikely to be
viable and therefore the geotechnical laboratory testing was delayed until more
appropriate samples can be obtained.

2.2 Ground Conditions

On 6th February 2020 four windowless sampler boreholes (WS1 — WS4) were drilled,
using a Premier type tracked windowless sampler drilling rig, to depths ranging between
1.50 and 4.00m below ground level (bgl) at locations selected by Soils Limited using a
development plan provided by the client.

Four dynamic probes, super heavy, (DP1 — DP4) were driven prior and adjacent to their
corresponding windowless sampler borehole to depths ranging between 2.00 and 6.00m
bgl. DP4 was attempted three times due obstructions being encountered at 0.30 and
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0.50m bgl on the first and second attempts.
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 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) Probe Hole Depth (m bgl)
VW51 1.50 DPI 2.00

Wil 4.00 DF2 6.00

VW53 4.00 DP3 6.00

V54 4.00 P4 6.00

Mote:

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. No Topsoil was encountered during this
investigation.

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

Made Ground (MG)
Alluvium (ALV)
Head (H) — not encountered
Weathered London Clay Formation (WLCF)

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



Soils Limited Willowdene Clase Main Investigation Report

Table 2.2 Ground Conditions

Strata Epoch Depth Encountered Typical Typical Description
(m bgl) Thickness
Top Bottom (m)
MG Recent GL 1.50'-2.00 1.90 Firm, black, greenish brown and

greyish brown mottled, slightly
sandy, slightly gravelly CLAY.
Gravel is angular o sub-angular,
fine to coarse flint, brick, clinker
and concrete.

ALL Quaternary 1.90 2.00-3.10 0.65 Very soft brown mottled black
blueish grey slightly sandy silty
CLAY with decomposing
rootlets and faint odour of

decomposition,
WLCF Eocene 2.00 =4.00° Mot proven”  Firm, blueish grey and brown
mottled, slightly sandy silcy CLAY.
Note: ' Fimal depth of trial hole. * Base of strata not encountered
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

=0ils described as Made Ground were encountered in all locations from ground
level to depths of ranging between 1.50m (WS1 — final base of hole) and 2.00m bgl
(WS4).

The Made Ground typically comprised firm, black, greenish brown and greyish
brown mottled, slightly sandy, slightly gravelly CLAY. Gravel is angular to sub-
angular, fine to coarse flint, brick, clinker and concrete.

The 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 1.50'
WWa2 1.90
W53 1.70
WS4 2.00
Mote: ' Final depth of trial hale

2.3.2  Alluvium
Soils described as Alluvium were encountered in three out of the four trial holes
immediately underlying the Made Ground to depths of between 2.00 and 3.10m.
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Where encountered the Alluvium was described as very soft brown mottled black
blueish grey slightly sandy silty CLAY with decomposing rootlets and faint odour of
decomposition.

The final depth of the Alluvium is presented in Table 2.4.

Table 2.4 Final Depth of Alluvium

Trial Hole Depth (m bgl)

W51 Mot encountered
W52 2.00
W53 2.65
WS4 310
Maote:
2.3.3 Head

=oils matching the typical description of the Head deposits were not
encountered during drilling. The site lies on the edge of the BGS mapped
position of Head deposits and it is likely that these deposits have been
removed by the stream and replaced with Alluvium.

2.3.4 Woeathered London Clay Formation
Material described as Weathered London Clay Formation encountered within three

out of the four trial hole locations from immediately underlying the Alluvium and
was present to the base of the investigation, 6.00m bgl.

The soils of the Weathered London Clay Formation typically comprised firm,
blueish grey and brown mottled, slightly sandy silty CLAY'.

The depth of Weathered London Clay Formation has been included in Table 2.5.

Table 2.5 Final Depth of Weathered London Clay Formation

Trial Hole Depth (m bgl)

V5| Mot encountered

W52 4.00'

VW53 4.00'

WS4 4.00'

Mote: ' Final depth of trial hole.
1.4 Roots

Live roots were encountered in only one location (WS4) to a depth of 3.60m bgl. It is
extremely difficult to determing the maximum depth of root penetration from a narrow
diameter borehole, should this information be crucial to the proposed design then
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supplementary investigation by means of machine excavated trial pit and careful
inspection of the arisings will be required. It should also be noted that it is very hard to
prove whether a root fragment recovered in a sampler tube is “live” or “dead”, particularly
in the case of ancient soils.

2.5 Groundwater

Groundwater was encountered at all locations during the investigation but at variable
depths. W31 and WS2 encountered potentially perched water at 1.00m. WS3 and WS4
encountered groundwater at 2.30m bgl, within the Alluvium,

All levels encountered rose within 30 minutes of observation as presented in Table 2.6.

Table 2.6 Groundwater Strikes

Trial Depth to Water (m bgl)

Hole Strike Rose To
WS 1.00 0.50
VW52 1.00 0.50
VW53 2.30 .83
W54 2.30 1.15

Mote: Time rose = 20 minutes

Changes in groundwater level occur for a number of reasons including seasonal effects and
variations in drainage. The investigation was conducted in February (2020), when groundwater
levels should be rising from their annual minimum (lowest) elevation, which typically occurs
around September to the annual maximum (highest) which typically occurs around March.,

Groundwater equilibrium conditions may only be conclusively established, if a series of
observations are made via groundwater monitoring wells.
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Section 3 Discussion of Geotechnical In-Situ Testing

3.1 Dynamic Probe Tests

Dynamic probing (DPSH) was undertaken at four locations (DP1 to DP4) adjacent and
prior to the drilling of their respective windowless sampler boreholes to depths ranging
between 2.00 and 6.00m bgl. 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,Table B.1.1
to Error! Reference source not found..

The SPT "N60" values presented have been corrected 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 87.96%. The energy ratio for each location is presented on the individual
logs within Appendix A.1.

The Alluvium recorded equivalent SPT "N60" values between =4 and 8. Classifying the
cohesive soils as very low to low strength and inferred undrained cohesive strength of
=20kPa to 40kPa.

The Weathered London Clay Formation recorded equivalent SPT “N60" values between
4 and 21 within cohesive beds. The cohesive beds were classified as low to high,
typically low to medium strength with an inferred undrained cohesive strength of between
20 and 105kPa typically between 20 and 85kPa and improving with depth.

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

In light of the results obtained in this investigation, and its obvious implications for
shallow foundation solutions (i.e. largely impractical) and following consultation with the
Client, no geotechnical analysis was scheduled on existing samples as they would have
been inappropriate for the analysis required to advise on piling solutions and not to
sufficient depth.

Additional investigation utilising cable percussive or similar methods to greater depths

will be required to obtain appropriate class samples for further analysis in line with
current guidance,

10
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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.’

Peat and organic soils highly compressible, and even lightly loaded foundations will
be subject to considerable settlements over a long period if placed on them. For
this reason, these soils are not suitable for carrying the loads for important
structures,

Soils described as Made Ground were encountered in all locations from ground
level to depths of ranging between 1.50m (WS1 — final base of hole) and 2.00m bgl
(WS4). The Made Ground typically comprised firm, black, greenish brown and
greyish brown mottled, slightly sandy, slightly gravelly CLAY. Gravel is angular to
sub-angular, fine to coarse flint, brick, clinker and concrete.

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
Topsoeil and/or Made Ground and either into, or onto a suitable underlying natural
stratum of adequate bearing characteristics.

4.1.2  Alluvium

Soils described as Alluvium were encountered in three out of the four trial holes
from immediately underlying the Made Ground to depths of between 2.00 and
3.10m bgl. Where encountered the Alluvium was described as very soft brown
mottled black blueish grey slightly sandy silty CLAY with decomposing rootlets and
faint odour of decomposition.
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The Alluvium recorded equivalent SPT “N60" values between =4 and 8. Classifying
the cohesive soils as very low to low strength and inferred undrained cohesive
strength of =20kPa to 40kPa.

Soils of the Alluvium are normally consolidated, predominantly soft cohesive or
loose granular soils with a high organic content and as such are expected to
display very low bearing capacities with high and variable settlement
characteristics. The soils of the Alluvium were not considered suitable for the
proposed development due to their low strength, high degree of variability and
likely uncontrolled settlement.

4.1.3 Weathered London Clay Formation

Soil described as Weathered London Clay Formation encountered within three out
of the four trial hole locations from immediately underlying the Alluvium and was
present to the base of the investigation, 6.00m bgl. The soils of the Weathered
London Clay Formation typically comprised firm, blueish grey and brown maottled,
slightly sandy silty CLAY.

The Weathered London Clay Formation recorded equivalent SPT “N60" values
between 4 and 21 within cohesive beds. The cohesive beds were classified as low
to high, typically low to medium strength with an inferred undrained cohesive
strength of between 20 and 105kPa typically between 20 and 85kPa and improving
with depth.

The soils of the London Clay Formation are heavily overconsolidated and would
typically be expected to display moderate to high bearing capacities and low to
moderate settlement characteristics. The soils encountered were heavily
weathered and should therefore be expected to behave as a normally consolidated
soil. The Weathered London Clay Formation is therefore anticipated to provide low
to moderate bearing capacities and moderate to high settlement characteristics.

The Weathered London Clay Formation is therefore not considered suitable for the
proposed development.

4.1.4 Roots

Live roots were encountered in only one location (WS4) to a depth of 3.60m bagl.
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
Eenvirons.

4.1.5 Groundwater

Groundwater was encountered at all locations during the investigation but at
variable depths. WS1 and WS2 encountered potentially perched water at 1.00m.
WS3 and WS4 encountered groundwater at 2.30m bgl, within the Alluvium. All
levels encountered rose within 30 minutes of observation as presented in Table
2.6.
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Changes in groundwater level occur for a number of reasons including seasonal effects
and variations in drainage. The investigation was conducted in February (2020), when
groundwater levels should be rising from their annual minimum (lowest) elevation, which
typically occurs around September to the annual maximum (highest) which typically
occurs around March.

Groundwater equilibrium conditions may only be conclusively established, if a
series of observations are made via groundwater monitoring wells.

4.2 Foundation Scheme General
The proposal comprised demolition of the existing garages and the erection of either 1 or
two 2 storey residential properties with gardens.

In compiling this report reliance was placed on drawing W19-009 prepared by Wildern
Architecture 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.

DCue to the encountered ground conditions being unsuitable for the proposed
development no laboratory testing was commissioned following consultation with
the client and therefore it should be assumed that precautions in line with high
volume change potential soils, in accordance with the NHBC Standards and the
BRE240, will be required until proven otherwise.

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 stated intention of the NHBC is to ensure that shrinkage and swelling of plastic
soils does not adversely affect the structural integrity of foundations to such a
degree that remedial works would be required to restore the serviceability of the
building. It must be borne in mind that adherence to the NHBC tables and design
recommendations may not, in all cases, totally prevent foundation movement and
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cracking of brickwork might occur.
The BRE Digest 240 suggests: “Two courses of action are open.

Estimate the pofential 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 wilf occur and lake account of it. The foundations
can be designed to resist resulting ground movements or the supersiructure can be
designed fo accommodate movement without damage.”

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

4.3 Foundation Scheme

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

Roots were encountered in four out of the five trial holes to a maximum depth of 3.60m
bal. If roots are encountered during the construction phase foundations must not be
placed within any live root penetrated or desiccated cohesive soils or those with a
volume change potential. Should the foundation excavations reveal such materials, the
excavations must be extended to greater depth in order to bypass these unsuitable soils.
Excavations must be checked by a suitable person prior to concrete being poured.

The below factors where taken into account when recommending a foundation solution;

¢ The presence of Made Ground to depths of between 1.70 and 2.00m bgl requiring
that foundations be placed below a depth of 2.30m bgl and therefore ruling out the
effective use of a raft foundation;

e The presence of Alluvium of variable thickness immediately underlying the Made
Ground typically to a depth of 2.65m bagl;

¢ The highly compressible and variable nature of Alluvium ruling out the possibility
of founding within this stratum;

« The presence of soft Weathered London Clay Formation to a depth of between
3.50 and 4.00m bgl, well below 2.50m bagl which is typically considered to be the
maximum depth to which traditional strip footings can be economically viable and
reasonably practicable to construct;

 The presence of very dense obstructions within the Made Ground;

¢ The presence of perched groundwater at circa 1.00m bgl and another layer of
water under pressure within the Alluvium.
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Based on the above factors it is recommended that a piled foundation solution is adopted
to bypass the soft and variable soils of the Made Ground, Alluvium and Weathered
London Clay Formation to bear within the (unweathered) London Clay Formation.

Additional investigation by means of Cable Percussive Borehole or CPTu is
recommended to inform the design of a piled foundation solution. Additional samples
should be taken for a range of geotechnical classification and strength tests.

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

e ‘the foundation depth dictated by the NHBC Standards 2019, Chapter
4.2.10 would exceed 1.5m bgl,”

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

s ‘the depth of fill exceeds 600mm;”

e ‘there is shrinkable soil that could be subject fo movement, expansive
material or other unstable soils;”

« ‘“the ground has been subject to vibratory improvement.” or
e ‘“ground or fill is not suitable to support ground-bearing slabs.”

Based on up to 2.00m thickness of Made Ground (fill) a suspended floor
construction should be adopted.

4.4 Subsurface Concrete

Geotechnical laboratory testing was not commissioned at this stage and therefore it was
not possible to recommend a concrete classification. Samples should be sent to the
laboratory for BRE-SD1 concrete classification testing during the subseqguent round of
investigation.

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/Topsoil and Alluvium are likely to rapidly
become unstable, especially if progressed below the groundwater table.

Deeper excavations taken into the Weathered London Clay Formation are likely to be

stable in the short term, depending on the thickness of overlying Alluvium and Made
Ground. Unsupported earth faces formed during excavation may be liable to collapse

15



Soils Limited Willowdene Clase Main Investigation Report

without warning and suitable safety precautions should therefore be taken to ensure that
such earth faces are adequately supported or battered back to a safe angle of repose
before excavations are entered by personnel.

Excavations beneath the groundwater table are likely to be unstable and dewatering of
foundation trenches may be necessary.
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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: 18189/PIR
dated February 2020) identified a very low to moderate risk of ground contamination from
previous development of the site and the off-site source of the adjacent garage facility.

The Main Investigation Report identified Made Ground to depths of 2.00m reflecting the
findings of the initial CSM whereby it appeared that the area was historically landfilled
probably to locally raise and consolidate levels for the development of the garages and
adjacent properties, involving the diversion of the historical stream passing west to east
across the site. The Made Ground comprised a mixture of firm, black, greenish brown
and greyish brown mottled, slightly sandy, slightly gravelly CLAY. Gravel is angular to
sub-angular, fine to coarse flint, brick, clinker and concrete,

Potential hydrocarbon staining and odours were identified in both WS2 and WS4 at
depth.

Superficial deposits of Alluvium were encountered underlying the Made Ground at depth
and may have been reworked in places. Shallow groundwater, probably perched, was
encountered within the Made Ground and at depth in the Alluvium and rose on all
occasions suggesting underlying waters are under pressure. The conceptual site model
was updated to take account of the shallow groundwater encountered at the site and
presented in Appendix C.1.

The groundwater flow direction, if not confined by the variable Made Ground and
Alluvium deposits is still anticipated to be generally eastwards following the local
topography and the former historical stream direction. It was interesting to note the
contrast between the depth of water encountered on the southern side of the assumed
former course of the historical stream at 1.00m (WS1 and WS2) in the Made Ground and
on the northern side (WS3 and WS4) at 2.30m in the Alluvium.

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

 Adeqguate information available regarding the likely locations of contamination
« Sensitive areas where there is a need for a high degree of confidence.
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The CSM identified only one potentially significant external source (the adjacent garage
facility to the east containing historical tanks) and internally the fill materials potentially
historically used to raise and consolidate levels on site prior to development and the
potentially imported material associated with the development of the garages
themselves, which do contain asbestos roofing, fixtures and fittings. A targeted sampling
pattern based on site access with a bias towards the adjacent external source and
presumed centre of the historical filling was adopted and a general screen for asbestos
only in more recent demolition-based granular materials. Table 5.1 outlines the sampling
undertaken.

Table 5.1 Sampling Strategy

Sample  Strategy Proposed Use
W51:0.30 Garage Area ~ Made Ground Demelition Garden adjacent to house
W51:0.70 Garage Area — Made Ground Garden adjacent te house
WW52:0.80 Garage Area — Made Ground Demaolition Garden adjacent to house
WW52:1.90 Garage Area — Potentially hydrocarbon impacted soil Garden adjacent to house
WW53:1.10 Garage Area — Made Ground . Garden area

W53:2.20 Garage Area — Alluvium Garden area

W54:.0.10  Garage Area — Made Ground Demalition Garden area

WW54:1.90 Garage Area — Potentally hydrocarbon impacted soil Garden area

5.3 Determination of Chemical Analysis

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

Table 5.2 Chemical Analysis Specification

Substance Locations:Depths (m hglj_
WS51:0.70° WS52:1.90° Ws3:2.20° WS4:1.90° WS51:0.30° WS3:1.105
WW51:0.80° WS4:0.10°
Asbestos Screen ¥ v v v v v
Total Phenals v v v v
Organic Matter v ¥ v v
pH v v v v
Metals v v v v
Meralloids v v v v
Organics v v v v
PAHSs v v v v
TPH-Texas v v v v
BTEX v v v v

Motes: Metals: Cd, CrVl, Cr, Cu, Pb, Hg, M, 5e, V, Zn. metalloids: As, Ba. Organics: USEPA |6 speciated PAH, TPH-Texas (Banded
TPH) Ashestos screening was undermaken in accordance with H5G 248, ® = Soil samgle.
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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 demolition of the existing garages and the erection of either 1 or
two 2 storey residential properties with gardens.

In compiling this report reliance was placed on drawing W19-009 prepared by Wildern
Architecture Ltd. Any change or devialion from the scheme outlined in the drawing could
invalidate the recommendations presented within this report. Soils Limited must be
notified about any such changes.

Based on the proposed development, the results of the chemical analysis have been
compared against generic guidance values for a Residential with home grown produce,
end use, as presenled in SP1010: Development of Category 4 Screening Levels for
Assessment of Land Affected by Contamination December 2014 (C4S5L), derived for the
protection of human health. Where this document has not published screening values
for determinants, generic screening values derived for the same end use have been
adopted from the following published guidance; DEFRA Soil Guideline Values (SGV) and
LOM/CIEH/Suitable 4 Use Level (S4UL).

To assess the potential toxicity of organic determinants (Petroleum Hydrocarbons and
Polyaromatic Hydrocarbons) to the human health, soils samples where analysed for Soil
Organic Matter (SOM). The selected samples analysed recorded, SOM values of
between 0.8% and 3.8%. For each soil sample tested, the resultant Soil Organic Matter
allowed for the correct comparison to be made with the appropriate guideline value for
each organic determinants analysed.

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 SGV, C4SL or 54UL adopted were exceeded for the
‘Residential’ with home grown produce land-use scenario

PAHs Benzo(b)flouranthene 4.0mg/kg against 3.3mg/kg — VW34:1 90m (54UL)
Di-benzof{a.hjanthracene 0.56mg'kg against 0.2Bmg/kg — W54:1.90m (54LIL)
TPH C16-C2| 890mglkg against 540mglkg - WS4:1.90m (S4UL)

Asbestos locations where material found (no threshold just presence)
Chrysotile Loose Fibres — W53 |.10m
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The guideline values are assessed against the "Residential” with home grown produce
land-use scenario, which was considered the most appropriate land-use scenario, given
the type of the proposed redevelopment.

In summary, one of the samples tested (WS4:1.90m) showed concentrations of PAH
Benzo(b)flouranthene of 4.0mg/kg against 3.3mg/kg and Di-benzo(a,hjanthracene of
0.56mag/kg against 0.28mg/kg and TPH (C16-C21) of 890mg/kg against 540mg/kg in
excess of the relevant S4UL for a residential land-use scenario. A PAH ratio analysis
indicates that this material is probably coal rather than oil based. This was slightly
unexpected given the adjacent potential source, but does explain the clear bias in the
banding analysis towards the higher carbon fractions and total lack of any noted lesser
fractions above the detection limits of the method in the C6-C12 (VOC-Fuel oils) range.
Naone of the other substances tested recorded concentrations above the residential end-
use screening values,

6.2.1 Asbestos

Asbestos (Chrysolile as fibres) was detected within the sample from WS3 at 1.10m
bal. As asbestos containing material was identified in one of the 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
Groundwater was not considered to be at risk from the site in the PIR and was therefore
beyond the scope of this investigation and not sampled during this investigation.

5.4 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 C.2.

6.4.1 Soils

One of the samples tested (WS4:1.90m) showed concentrations of PAH and TPH
in excess of the relevant S4UL's for a residential land-use scenario. Furthermore,
Asbestos as Chrysotile fibre was detected within the sample from WS3 at 1.10m
bal.

Given the depth to these samples in relation to the proposed ground levels (1.90m
and 1.10m below current ground levels respectively), neither the PAH/TPH
exceedance nor the presence of asbestos as fibre is considered likely to
significantly affect the development as currently proposed. Most pathway linkages
associated with garden areas are considered likely to be significant only in the top
0.60m (2 spade depths).
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It is considered likely, given the nature of the immediately underlying material as
noted in the logs, that such materials will not be suitable for use as garden soil and
would probably not comply with the current BS definition of Topsoil for use in
gardens in compliance with NHBC requirements and therefore replacement and
importation of suitable materials will probably be required.

The Tier 1 Quantitative risk assessment screening therefore established that there
was a risk to the human health receptors of construction workers or future end-
users, but that in the context of the proposed development, it cannot be considered
significant and risk is considered low to negligible as no pathway is likely to be
present from this depth to a human receptor.

6.4.2 Groundwater

Groundwater is not considered to be at risk from this site and does not appear to
have been significantly influenced below the site by the adjacent identified potential
garage source. However, given the slightly unusual and possibly perched water
levels noted on site during this investigation, and the contention that the area has
been historically reworked, a potential does remain for oily materials to be
encountered during the works which cannot be completely discounted.

6.4.3 Soil Gas

Mo significant sources of soil gas or vapour were identified in the preliminary
assessment CSM and the logs would appear to indicate that the underlying
material in general is either waterlogged and/or cohesive, both of which
considerations would significantly reduce the potential for both generation and
transmission of gas. The lack of any materials in the C6-C10 TPH range (even in
“oily" samples) as well as the PAH ratio indication of a coal rather than oil-based
source, also strongly suggests that there can be only minimal to negligible risk from
vapours

6.5 Remedial Objective

S0il chemical analysis recorded one sample (WS4:1.90m) with PAH and TPH substance
levels in excess of their representative guideline values and one positively identified
asbestos containing soil (ACS). Therefore, there was a potential risk to the Human
Health of future receptors. However, this is not considered significant in context of the
proposed development and whilst such observation may require appropriate caution
during the development, would not necessarily require a remediation strategy to resolve.

The remedial objective for any site is to ensure that its application removes any
unacceptable risk to identified receptors. In essence the remedial objective should sever
any potentially significant source-pathway-receptor pollutant linkages that may have
been established. Once this has been achieved, by whatever means, there can
theoretically be no risk. As noted above, no realistic theoretical pathway has been
established or confirmed in the context of the proposed development by this
investigation.
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6.6 Development of Soil Remediation Strategy

Production of a remediation strategy report was not considered part of the brief for this
Main Investigation Report Intrusive Investigation. However, a number of considerations,
concerns and potential issues in relation to the proposed development are outlined
below.

6.6.1 Further Chemical Testing and Human Health Risk Assessment

It is recommended that further testing and analysis is undertaken once the site
strip has been completed, as further sources of potential contamination could be
present in other areas of the site given the mixed nature of the underlying materials
encountered and the potential presence of asbestos in some parts.

Such analysis may also be advised for waste determination and characterisation as
it is considered likely that removal of materials will be required at this site i.e. to
provide suitable growing media in garden areas.

6.6.2 Excavation of Impacted Soil

It could be proposed to excavate and stockpile the impacted material on the site in
preparation for classification and subsequent disposal off-site to a suitable licensed
facility. However, as the only materials identified as being of potential risk lie at
depth below the proposed levels of the development, such activities would probably
be neither cost-effective, sustainable nor reasonable.

6.6.3 Excavation of All Made Ground

Made Ground was encountered across the site to depths between 1.70m and
2.00m bgl, but may be deeper in places and include underlying historically
reworked Alluvial materials to even greater depth. Given the extent of the Made
Ground encountered, this option would be very expensive, require excavations to
be supported and is probably not justifiable in the circumstances and context of the
proposed development. However, the removal of limited amounts of material is
anticipated during demolition and clearance and should be considered for garden
areas where such material would probably not be suitable for re-use as Topsoil.

6.6.4 Asbestos

Asbestos-containing soils (ACSs) were identified at the site in one sample at 1.10m
bgl at WS3 associated with imported demolition-based materials. The asbestos
matrix identified was described as loose fibres of Chrysotile.

Asbestos-containing soils (ACSs) do not necessarily require removal or treatment,
and at this depth are unlikely to significantly mix with overlying materials or present
any risk to future users. However, all future works should have suitable health and
safety procedures in place to protect workers from airborne asbestos fibres if any
similar materials are encountered during the development.
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6.7 Duty of Care

Groundworkers must maintain a good standard of personal hygiene including the
wearing of overalls, boots, gloves and eye protectors and the use of dust masks during
periods of dry weather. To prevent exposure to airborne dust by both the general public
and construction personnel the site should be kept damp during dry weather and at other
times when dust is generated as a result of construction activities.

The site should be securely fenced at all times to prevent unauthorised access.

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

6.8 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 wasltes, especially those
subject to CDM wasle management plan requirements, several factors must be
considered and competent advice should always be sought.

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

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

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

In this case excavated material is considered unlikely to be considered hazardous on the
basis of the results of this investigation, but may require additional analysis prior to

23



Soils Limited Willowdene Clase Main Investigation Report

disposal especially if to landfill where the organic material concentrations (if >3%) may
affect the potential disposal routes available,

6.9 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
exemption. 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 requires that a 'Qualified Person’ as defined under the CoP
reviews the development of the Materials Management Plan, including review of Risk
Assessments and Remediation Strategy/Design Statement together with documentation
relating to Planning and Regulatory issues, and signs a Declaration which is forwarded to
the Environment Agency and which confirms compliance with the CoP.

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

In this case the materials identified on site should technically be fit for purpose in a purely
environmental human health future user sense in context, but may not be geotechnically
or otherwise suitable for re-use, i.e. as Topsoil or growing media and additional
consideration, investigation and analysis may be required to confirm such suitability
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depending on the precise nature of the final development proposal.

6.10 Imported Material

Any soil, which is to be imported onto the site, must undergo chemical analysis to permit
classification prior to its importation and placement in order to ascertain its status with
specific regard to contamination, i.e. to prove that it is suitable for the purpose for which it
is intended. In this case it is considered likely that Topsoil will be required in garden
areas to replace local Made Ground, which will probably not be suitable for re-use as
such,

6.11 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.q. fuel, oil and chemical type odours or unusual odours such as
sweet 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 quantity 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
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Appendix B Geotechnical In-Situ and Laboratory Testing

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

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

Birmingham. Thomas Telford, London.).

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

Classification Undrained Cohesive Strength C. (kPa)

Extremely low <0

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

Extremely high > 300

MNote: (Ref: B5 EM 150 14688-2:2004+A 12013 Clause 5.3.)
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Appendix B.2 Interpretation

Table B.2.1 Interpretation of DPSH Blow Counts

DP Strata Equivalent SPT Inferred Cohesive Strength/Granular
MN&0 Blow Density/ Approximate CIRIA Chalk Grade
Counts

DP2 ALY =4 Very low
1.90 - 2.10 (C, = s20kPa)
CLAY
WLCF 4-8 Low
2.10 - 3.40 {C. = 20 — 40kPa)
CLAY
WLCF' 13 -21 Medium te high
3.40 - 6.00 (C. = 65 — 105kPa)
CLAY |

DP3 ALV =4 -8 Very low to low
|.70 - 2.80 (C. = =20 - 40kPa)
CLAY
WLCF 8-13 Low to medium
2.80 - 3.80 (C.= 40 — 653kPa)
CLAY
WLCF' 1317 Medium to high
3.80 - 6.00 (C. = 65 — B5kPa)
CLAY
ALV =4-8 Very low to low
200-3.10 (C. = =20 - 40kPa)
CLAY
WLCF 4-8B Low

DP4 3.10-390 (C. = 20 — 40kPa)
CLAY
WLCF' g— 17 Medium to high
3.90 - 6.00 (C., = 40 — B5kPa)
CLAY

MNote: ' Ground conditions inferred past the base of windowless sampler boreholes.
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Appendix B.3 Geotechnical In-Situ and Laboratory Results
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Appendix C  Chemical Laboratory Testing

Appendix C.1 Conceptual Site Model
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Table C.1.1 CSM Revised Pre-Testing

Source Potential Contaminant Exposure Pathway Receptor Initial Assessment from Desk Study and
Main Investigation Report Information
Severity Probability Risk
Domestic Garages Meeals, Semi-metals and non- Inhakation of dust Sire Workers/Site Maintenance Medium Unlikely
And Made Ground metals, PAHs, Asbestos ~ End Users Medium Lo
Cn-site historic and current E}ﬁ-su Users Hedlur'n 'I.Jndll:el:r
slte usage. PAHs, TPHs Inhalation of Vapour/gases (including Sate Workers/Site Maintenance Mild Low
Raden) End Lsers Mild Low
Off-site Users Minor Linlikedy
Metals, Semi-metals and nop- Ingestion and absorpticon via direct Siee WorkersSite Maintenance Medium Uniikely
memals, PAHs, TPHs, Asbestos, CONTALT End Usars Medium Low
pH
Metals, Semi-metals and non- Fligration-via-suefaee PR Buarface Yarse - -
metals, PAHs, TPHs, pH Migration in selution via groundwater _ Surfage Water - -
_Shallow Aquter Medum _ Low
Dheep Auifer - -
Direct contact with construction Buried structures Mild Low
material Buried Sarvices Minor Lindikely
PaHs, TPHz Migration of gases via permeable sails Site Workers/Site Maintenance Medium Unlikety
End Users Medum Uniikedy
£ ke M Minor Mnkkaly
Building and confined spaces Minor Undibkety
Garage including Metals, Serni-metals and non- Inhalation of dust Sire Workers/Site Maintenance Medium Unlikiehy
underground fuel and oil rnewals, PAHS, Asbestos End Users Medium Lo
storage Off-zice Users HMedium Unlikely
Off-site sources from which PAHs, TPHs Inhalation of Vapour/zgases (including Site Workers/Site Maintenance Mild Low
potential contarmination wauld Radon) _End Users Mild Low
have migrated onto the sita. s | i Minar Undikely
Metals, Sermni-metals and non. Ingestion and absorption via direct Site Workers/Site Maintenance Medium Unlikedy
mieezls, PAHs, TPHs, Achestas, EBNTACE End Usars Medwm Lowr
PH
Meeals, Semi-metals and nan- PHzration-via-surfsce-ronafi St Face Wi arar - -
metals, PAHs, TPHs, pH Migration in solution via groundwater  Surface-Yvater -
_Sheilichad Ay Peduim ____ Laowr
Cheepr Avtifer - -
Direct contact with construgtion Buried structures Mild Low
N—— e B Aryieas Lt Aoty
PAHs, TPHs Migration of gases via permeable soils Sive WYorkers/Site Maintenance Medium Unlikely
End Lisers Medium
_Off-site Users Minar
Building and confined spaces Miner
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Comments

~ Site located on bedrock of the London Clay Formation, which

was chassified as unproductive strata and would act as an
aquiclude to any decper groundwater receptors,

Aurface warers will be drained from site hardscanding or pass
into underlying Alluvium shallow aquifer.

Proposed Investigation

Phase Il groeund investigation to confirm the ground
conditons present and chemical testing prior to
undertaking a generic quantitative risk assessment.

~ Site located on bedrock of the London Clay Farmation, which

was chassified as unproductive strata and would act as an
aquicluda to any desper groundwater receprors.

Surface warers will be drained from site hardseanding or pass
into underlying Alluvium shallow agquifer.

Phase Il ground investigation to confirm the ground
conditions present and chemical testing prior o
undertaking a generic quantitative risk assessmant.
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Table C.1.2 CSM Revised Post Testing

Willowdene Close Main Investigation Report

Mo significane levels of contaminants noted, severity

defaults oo minar.

Elevated levels of PAH and TPH identified lie at depth,

unlikely to be in contact with porental receprors.

Proposed Investigation

Mo additional investigation considered necessary in this
context, although additional analysis may be required if
further materials are discovered or additional data is
required for off-site disposal or suitabilicy for use

canfirmation.

Mo significant levels of contaminants noted, severity

defaults ta minar.

Elevated levels of PAH and TPH identified lie at depth,

unlikely to be in contact with patential receprors.

Source ' Potential Contaminant Exposure F‘lﬂ'l_'ﬂﬂ‘f .I::&ée.p-t;r- Initial Assessment from Desk Study and
Main Investigation Report Information
Severity  Probability Risk
Domestic Garages Meeals, Semi-metals and non- Inhalation of dust Sire Workers/Site Maintenance Minor -y e
And Made Ground meeals, PAHs, Asbestos End Users Minor
n=site historic and current EH‘I'-.“:E I:l';g.-_-, ll-;lnu.r
site usage. PAHs, TPHs Inkalation of Vapour/gases {including Site Workers/Site Maintenance Minor
Raden) End Lisers Minor
Off-sice Users Minor
Metals, Semi-metals and nop- Ingestion and absorpticon via direct Sive Workers/Site Malntanance Miner
meeals, PAHs, TPHs, Ashestos, CONTACE End Lisars Minor
pH
Merals, Semi-metals and non- _ Higrasion-via-surfaee-runoll Earface Wyaras -
metals, PAHs, TPHs, pH Migration in salution via groundwater  Surface-Viater H
~Shallow Aquer Minor
Deep-Aquifer 5
Direct contact with construction Buried structures Minor
material Buried Sarvices Minor
PAHSs, TPH= Migration of gases via permeable sails Sire Workers/Site Maintenance Minor
End Users Minor
Offsite Usars Minor
Building and confined spaces Minoe
Garage including Metals, Semi-metals and non- Inhalation of dust Siee Workers/Site Maintenance Minor
underground fuel and oil meals, PAHS, Asbestos End Users Hinor
storage Off-site Users Minor
Offusite sources from which PAHs, TPHs Inhalation of Vapour/zgases (including Site Workers/Site Maintenance Minor
potential contarmination would Raden) .,E.”.'E’hum l:'j_inur
have migrated onto the site. Off-site Users Minar
Merals, Semi=meatals and non- Ingestion and absorpricn wia direct Site Workers/Site Maintenance Minor
mieeals, PAHs, TPHs, Azhastos, EONTALE End Lsars Minor
pH
Mz, Semi-meals and nan- sy atbant e e Tece 4 dhd Burface Water -
metals, PAHs, TPHs, pH Migration in solution via groundwater  Surface-Yvater -
_Stallow Aquer Minor
Dreepr Apuifer -
Direct contact with construction Buried structures Minor
- - material Buried Services Minor
PAHs, TPHs Migration of gases via permeable soils  Site Workers/Site Maintenance Minor
End Users Minor
Oftsive Llsers Minor
Building and confined spaces Minar

Mo additional investigation considered necessary in thix
context, alchough additional analysis may be required if
further materials are discovered or additional data is
required for aff-site disposal or suitability for use
canfirmation.
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Appendix C.2 Chemical Laboratory Results
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Analytical Report Numbar: 20-86133
Project [ Site name: Willowdene Close

Your Order No: 1198
Lab Sampla Numdher 1438565 1436585 I43E5567 1438566 1438583
Rufarence Wil WL [ [ Wad
Sample Numbser Piore: Supplied Mok SLpgiied None Supplied Mo Suippdied P Supplied
|T ) 0,30 (e CLED 1,90 1.40
Bate Sa |led 0602 2020 0 D 0D (A Rl e QL2020 s 2020
Time Taken fione Supplied Home Supeikad Hane Supplesd Hone Supplisd fiore Suppdied
Iﬁnilﬂil:al Farameter g E E g
{Soil Analysis) 3 g2 %
-
3
Shone Conlent L 0.1 MONKE - = 0.1 - < 0.1 -
| Msiure Cantant L Mk HOSE = 14 - 8 s
[Totat mass of sample recenved iy o FICINF - 0LAD . 0.70 .
lashectos In ol Soreen [ [dentification MNames Trpe A B 17335 - . - - ﬂrﬁﬂ::;:u"m
Raheslad in Sol Tipe Mk 150 1H5 Mal-gielacted Nisl-chfactiag Mif-deactegd o=l etected Detactigd
General Incrganics
Elg;.lutumaled e | M | wcerTs - 7.8 - £.2 -
rgank Marier u, 0.l HLERTS = 1.6 - 15 &
Tokal Phonaols
ITeia! Phencls (manobydric] | moig | 1 | meeets | i | <11 | & | < 1.0 | . |
Speciated PAHS
hiihalers i .05 HCERTS - = [0k - = (L& -
Heenaphiiniens ek 0405 HMCERTS - < A5 - = .05 -
naphthens "'ﬁ"ﬂ .05 HCERTS - < QLO5 - € 1,05 =
Flpcarer= nivi 0.05 HCERTS - « G5 - < [L0& -
Pheparthrang Mg .05 HLERTS - 028 - < {.0& -
fHaens L 05 HCERTS = =[S : = .05 =
|Fuararehene e {105 HCERTS . .ER - 039 -
P gk .05 HCERTE - {65 - .35 -
Benralsarfhroers L .05 HCERTS = 0,38 = = 0,05 =]
e ek a.05 HCERTS 0,35 < 1,05
IBHL:n||:|:r|hul:aﬂH'-=n= gk .04 HCERTS - 445 - <« .05 -
Bengalkiioranthe ne megtkg .05 HCERTS - .21 - < {1.0& -
Benzalajpyrens migkn 005 | WCERTS - 041 - £ 0.05 A
Indene(1,3 3-cd]|pyrans ey ke a,05 HCERTS = o« 015 - o T, 0% =
Ip_h:ma.hmhr_a_m mgig | 0.05 | HcERTS - < 0.5 - < 0,05 -
Bepgalghiipendene mig kg 005 HCERTS - = [0S - = .05 -
Total PAH
Specabed Total EPA-16 FAHs | movig | 0.8 | weerss | - | 3.30 | - | = {1.BD | - |
Heavy Matals [ Metallaids
seric [agua ia extrackable) gy 1 HCERTS - 9.8 - 5.1 -
Bioron Tvwaler salule’ 'k 0.2 HLERTS - 1.3 - 1.6 -
Eal.'.l"l'l'u'n [ regia extraciabiae] gl 0.2 HCERTS = = 0.2 : < 0.2 =
um (h et ik 1 HCERTS - < 4.4 - < 4,0 -
Chevimiuen [agua regia exbractable) 11 0] 1 HCERTS - 24 - 12
& redls exirncbahlel gy by 1 HELRTS - 18 - 4.4
|| azd [aqua regia extraciable) by 1 MCERTS - 53 - i .
M=oy ua regin exdrackoile) T 0.1 HCERTS - < 3 - < {13 -
Hicked B regia exdroctable kg 1 HCERTS - 20 - 5.1 -
Saleniim {agua regia extraciabie) i kg 1 HCERTS = = 14 - < 1.0 =
Varadium (aqua regin extracabie) ki) 1 HCERTS = 4] ; e} =
Inc 1 3 is T actabke} gy 'iog 1 H@E =! 73 = 4 =
Petroleiim Hydracarbans
TPH Texas (06 =« CR) iy 0.1 150 1AIS = = 0.1 . < 1L1 =
TFH Texs [_':-FI - '.'.II:I] n'ﬁ'l‘g 10 HCERTS = = 10 - < 10 "
TP Texas {10 - £12) L] i HLCERTS - < 1.4 - < 1.0 -
TPH Texas (12 - C16] migiky 4 HCERTS - =410 - < 4.0 -
TPH Tapas (C16 - C21) maiy 10 HCERTS < 10 o L
TPH Tixas (3] - £ iy 10 HCERTS - = 10 - < 11 -
[TPH Texas (C6 - c40) e i PICINE - < 10 - < 10 -
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ICERTS
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1436565 1436585 435507 1438566 1436558
Wal WSl Wi WS Wh3
Piore: Supplied Mok SLpgiied None Supplied Mo Suippdied Mo Suppied
0,30 (e CLED 1,90 1.40
0602 2020 0 D 0D (A Rl e QL2020 062000
fione Supplied Home Supeikad Hane Supplesd Hone Supplisd fiore Suppdied

it
UG EaE
LRI

s
atic by
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Analytical Report Numbar: 20-86133
Project [ Site name: Willowdene Close

Your Order No: 18198

Lab Sampla Numdher 1438550 1438591 1438502
|E Rufarence Wa3 W54 W5
Sample Numbser Mo Supplied Mok Supsiled None Supplied
|T Len) 230 .14 1.8
Bakes Sampled 062 2020 D 0 030 [ TS B
Time Taken fiore Supplied Hone Supeikad Hane Supplesd
Iﬁnilﬂil:al Farameter g E 5 g
{Soil Analysis) & g2 %
-
3
Shone Conlent L 0.1 MONE = L] = 0.1
| Msiure Cantant L Mk HNO%E ]l 16
[Totat mass of sample reconved iy o FICINF 1.0 .80
lashectos in ol Soreen [ [dentification MName Trpe A B 17325 - . -
ashEslad in Sol Tipe Mk 150 1H5 Mal-gielacted Nisl-chfactiag Mif-deactegd
General Incrganics
Elg;.lutumaled o | M | wceRTs 73 .3
rgank Matier u, 0.l HLERTS 08 2.5
Tokal Phonaols
[Teis! Phencls {manckydric) mptg | 1 HCERTS = 1.0 - = 1.0 |
Speciated PAHS
Maghihalere= Ty .05 HCERTS 5 (L5 = L.15
Heenaphiiniens ek 0405 HMCERTS = (05 .34
naphthens ’"E]"H .05 HCERTS L 1 L 1.E5
Elcren= | 0.0% HCERTS o [0S & L]
Pheparthrang Mg .05 HCERTS ol L - 5.5
IHaens L 05 HCERTS < [O5 2.3
|Fuararehene e {105 HCERTS « [0S 05
P gk .05 HCERTE < [L05 - 1.5
Benralsharfhroers L .05 HMCLRIS 2 (L5 4.7
s kg a.05 HCERTS i [L05 F
IBHL:n||:|:th:|r-aﬂﬂ'-=n= gk .04 HCERTES < (LG A0
Bengalkiioranthe ne megtkg .05 HCERTS < (L5 - 2.4
Benzalajpyrens migkn 005 | WCERTS « 05 4.0
Indene(1,3 3-cd]pyrans ey ke a,05 HCERTS o [k.05 1.5
Ip_h:ma.hmhr_a_m mgig | 0.05 | WcERTS < D% - 0.56
Bepgalghiiperybene mig kg 005 HCERTS = [Li0S - 3.2
Total PAH
Specabed Total EPA-16 FAHs melig | 0.8 MCERTS 2 (5% 5i.1 |
Heavy Matals [ Metallaids
seric [agua ia extrackable) gy 1 HCERTS 12 - 11
Bioron Tvwaler salule’ 'k 0.2 HLERTS KR - .8
‘L‘am‘m [ regia extraciabie] gl 0.2 HCERTS < Bz a2
um [hexavalent) ik 1 HCERTS < 4.0 < 4.0
Chevimiuen [agua regia exbractable) 11 0] 1 HCERTS il a6
3 I3 Exfirpitahle) Mg kg 1 HLLERTS 14 36
|| azd [aqua regia extraciable) by 1 MCERTS 17 130
M=oy ua regin exdrackoile] T 0.1 HCERTS e L3 - = 1.3
icked B regia exdractable) kg 1 HCERTS 32 - 15
Saleniim (agua regia extraciabie) i kg 1 HCERTS < 1. = 1.0
Faradium (aqua regin extracabie) ki) 1 HCERTS 43 93
inc {2qua regis xdractanlk) mig/ig i MLERTS 58 - 12
Petroleiim Hydracarbans
TPH Texas (06 = CR) iy 0.1 150 1TAmS = ] = .1
TFH Tesms (C8 - G140 kg 1M MCERTS < 10 < 10
TP Texas {10 - £12) L] i HLCERTS < 10 - < 1.0
TPH Texas (12 - C16] migiky 4 HCERTS = 410 - 1510}
TPH Tapas (C16 - C21) maiy 10 HCERTS i [¥] RS
TPH Tixas (3] - £ iy 10 HLCERTS < 10 440
Texas {6 - C4d) gy 10 MOKE < 10 - 150

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

Iss Mo 20-86133-1 Willowdene Close 18189
This cerificate should not be reproduced, except in full, without the express permission of the laboratory.

Fage 4 of 7



7ICERTS

Analytical Roport Number: 20-86133

Project [ Site name: Willowdene Close
Your Order No: 18198

Labk Sampls Nusdber 1436550 1438591 1438502
Sample Relerence Wa3 W5 WS4
Sample Numbser Mo Supplied Mo Supsiled None Supplied
b () 2.0 G140 1.5
Bats Sa le=dd 06,02/ 2020 0 D 0D GO R
Time Taken fiore Supplied Hone Supeikad Hane Supplesd

Analytical Parameter
|{5ail Analysis)

ik

UGy Ea

J0 sy

TS
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Analytical Report Mumbar ; 20-86133
Project [ Site nama: Willowdens Closa

* 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

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

| 143RSAS W5l Moni Suppleed 3,30
143E5HS W5l Mo Suppded @7 JBrcvam clay and sand with granel.
1435587 W52 HMone Supolied .80 I-
| 1438508 Wiz | Mone Supplied 190 [Beowen boam and cliy with graved
143E5HY W53 R Saipalbed f.i0 .
1438583 W53 Mene Supnlied 1. |.I1'nwr| clsy and sand with gravel.
143859] W hone Supoliad o |-
143859} W tone Supplicd 1.50 JEircwn hiaim and clay with grave! and vegetation,
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Analytical Report Mumbar ; 20-86133
Project [ Site nama: Willowdene Closa
Wiatar malriy abbrovdations: Surface Water (SW) Potable Water [PW) Ground Waber (GW) Progass Waber (P

: M AT 3 Methad Wt ! Gy Arcraditslsan
Analytical Test Name Analytical Method Description Analytical Method Reference g e P
Aghpskns iderddicabion nosol Aekestos Henbfication @it e wse of aolanced Im hoise mpthed nased an HSG 298 AE1-PL a [0 1 s

ight; microsropy 0 congunctian with disperson
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 metals m ol 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
Sl
rF'I-:Eb.l'E Conkent [*oisture conterst, determined grasimetrcally. (30 Tln house methedl LD W HONE
=]
|Manohydric phenals in soil Determination of phenols in 5ol by extraction with [In-house methad based on Examination of LfD- W FCERTS
Isodium fvdrooade fofowed by dsbistion ol ovied Ia'ﬁ'.:tl:r anc Wastewater 20th Edtion:
i'h'r-tdnrrnm. escen, Gresnbeng B Eaton (siealar)
|Organic matter (&gemaked] in 5ol rl:le;:tl:'rrnlnal,lm of orogare; mather in soll by ceidsing  [Tn house method [IEI=2 LR b MCERTE
with potassium dichromate followed by ERration
with imon [[1) sulphabe.
JpH Ir 5ol (arhornated) Determinaticor of pH in 508 Iy addion of wates |l hedsse et Ls-FL o MERTS
Folowed by automated slectromebnic measyiremeant.
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 Tesas (oal) Ditermination, of dichiorormethens hears [i-hioase method L6 1 i 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
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HUMAN HEALTH RISK ASSESSMENT

Introduction

The statutory definition of contaminated land is defined in the Environmental Protection
Act 1990, ref. 1.1, which was introduced by the Environment Act 1995, ref. 1.2;

‘Land which appears to the local authority in whose area it is situated to be in such a
condition, by reason of substances in, on or under the land, that —
(a) significant harm is being caused or there is a significant possibility of such
harm being caused, or
(b) pollution of controlled waters is being, or is likely to be, caused.’

The UK guidance on the assessment of contaminated has developed as a direct result of
the introduction of these two Acts. The technical guidance supporting the new legislation
has been summarised in a number of key documents collectively known as the
Contaminated Land Reports (CLRs), a proposed series of twelve documents. Seven
were originally published in March 1994, four more were published in April 2002, while
the last remaining guidance document, CLR 11, ref 1.3 was published in 2004. In 2008
CLR reports 7 to 10 were withdrawn by DEFRA and the Environment Agency and
updated version of CLR 9 and 10 were produced in the form of Science Reports SR2,
ref. 1.4 and SR3, ref. 1.5.

In establishing whether a site fulfils the statutory definition of ‘contaminated land' it is
necessary to identify, whether a pollutant linkage exists in respect of the land in question
and whether the pollutant linkage:
e is resulting in significant harm being caused to the receptor in the pollutant
linkage,
e presents a significant possibility of significant harm being caused to that receptor,
e is resulting in the pollution of the controlled waters which constitute the receptor,
or
* s likely to result in such pollution.

A ‘pollutant linkage' may be defined as the link between a contaminant ‘source’ and a
‘receptor’ by means of a ‘pathway’.
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Assessment Methodology

The guidance proposes a four-stage assessment process for identifying potential
poliutant linkages on a site. These stages are set out in the table below:

Mo. | Process Description

| Hazard Establishing contaminant sources, pathways and
ldentification receptors (the conceptual model).

9 R L Analysing the potential for unacceptable risks (what

linkages could be present, what could be the effects).

Trying to establish the magnitude and probability of the
3 Risk Estimation possible consequences (what degree of harm might
result and to what receptors, and how likely is it).

4 Risk Evaluation Deciding whether the risk is unacceptable.

Stages 1 and 2 develop a ‘conceptual model’ based upon information collated from desk
based studies, and frequently a walkover of the site. The walkover survey should be
conducted in general accordance with CLR 2, ref. 1.6. The formation of a conceptual
model is an iterative process and as such, it should be updated and refined throughout
each stage of the project to reflect any additional information cbtained.

The extent of the desk studies and enquiries to be conducted should be in general
accordance with CLR 3, ref. 1.7. The information from these enqguiries is presented in a
desk study report with recommendations, if necessary, for further work based upon the
conceptual model. Specific DoE ‘Industry Profiles’ provide guidance on the nature of
contaminants relating to specific industrial processes.

If potential pollutant linkages are identified within the conceptual model, a Phase 2 site
investigation and report will be recommended. The investigation should be planned in
general accordance with CLR 4, ref 1.8. The number of exploratory holes and samples
collected for analysis should be consistent with the size of the site and the level of risk
envisaged. This will enable a contamination risk assessment to be conducted, at which
point the conceptual model can be updated and relevant pollutant linkages can be
identified.

A two-stage investigation may be more appropriate where time constrainis are less of an
issue. The first stage investigation being conducted as an initial assessment for the
presence of potential sources, a second being a more refined investigation to delineate
wherever possible the extent of the identified contamination.

All site works should be in general accordance with the British Standards BS
10175:2011, ref. 1.9. and BS 5930:2015, ref. 1.10.

The generic contamination risk assessment screens the results of the chemical analysis
against generic guidance values which are dependent on the proposed end-use of the
development.
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The end-use may be defined as one of the following ref. 1.15;

* Residential with homegrown produce — domestic low rise and low density housing
with gardens where vegetables may be grown for home consumption

« Residential without homegrown produce — domestic low density and low density
housing where no gardens are present,

« Allotments — specific areas where vegetables are grown for home consumption.

« Public open space in close proximity to residential housing — includes the
predominantly grassed area adjacent to high density housing and the central
green area around which houses are developed. This land-use includes the
smaller areas commonly incorporated in newer developments as informal grassed
areas or more formal landscaped areas with a mixture of open space and covered
soil with planting.

« Public open space in use as general parkland — provided for recreational use and
may be used for family visits and picnics, children’s play area, sports grounds and
dig walking.

« Commercial — industrial premises where there is limited exposure to soil.

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

Residential with homegrown produce

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 fermale 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 soils and indoor dust and
inhalation of indoor and ocutdoor dust and vapours.

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

A sub-set of the Residential land-use is Residential without Homegrown
produce. The generic scenario assumes low density housing with communal
landscaped gardens where the consumption of home grown vegetables will not
ocCur.

Allotments

Provision of open space (about 250sq.m) commonly made available 1o 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.
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Although some allotment holders may choose to keep animals including rabbits,
hens, and ducks, potential exposure to contaminated meat and eggs is not
considered.

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

» Exposure duration is six years.

¢ 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.

Commercial

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.

s Critical receptor is a working female adult (aged 16 to 65 years old).

s 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 inhalaton of dust and vapours.

* Building type is a three-storey office (pre 1970

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 propertion of this (up to 50%) may be bare
soil

s  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 scil 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 /5 rng.da;.r"

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 1-6

¢  Soil ingestion rate of 50 mg.da)f"

*  Occupancy period outdoors = 2 hours.day” -

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

s days.year’ for age class |
*  Qutdoor exposure pathways only (no tracking back).

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

Criteria (GAC).
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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.

In 2014, the publication of Category 4 Screening Levels (C4SL) ref 1.15, 1.16, as part of
the Defra-funded research project SP1010, included modifications to certain exposure
assumptions documented within EA Science Report SC050221/SR3 (herein after
referred to as SR3) ref 1.5 used in the generation of SGVs. C435L were published for six
substances (cadmium, arsenic, benzene, benzo(a)pyrene, chromium VI and lead) for a
sandy loam soil type with 6% soil organic matter, based on a low level of toxicological
concern (LLTC; see Seclion 2.3 of research project report SP1010 ref 1.16. Where a
C4SL has been published, Soils Limited has adopted them as GAC for these six
substances.

For all other substances the soils will be compared to Suitable 4 Use Levels (S4lULs)
published by LQM ref. 1.12, which were 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 LOM/CIEH GAC publication was developed to
accommodate recent developments in the understanding of chemical, toxicological and
routine exposure to soil-based contaminants.

Where no S4UL or C45L is available, the assessment criteria (AC) may be generated
using the Contaminated Land Exposure Assessment (CLEA) Software Version 1.07, ref.
1.13. Toxicological and physico-chemical/fate and transport data used to generate the
AC has been derived from a hierarchy of data sources as follows:

1. Environment Agency or Department of Environment Food and Rural Affairs
(DEFRA) documents;

2. Other documents produced by UK Government or state organisations;

3. European institution documents;

4. International organisation documents;,

5. Foreign government institutions.

In the case of the majority of contaminants considered, the toxicological data has been
drawn from the relevant CLR 9 TOX report, or updated toxicological data published by
the Environment Agency (2008), ref. 1.8, where available. Where no TOX report is
available reference has been made to the health criteria values, derived for use in Land
Quality Press (2006), ref. 1.17, as this is considered to represent a peer reviewed data
source. Similarly, fate and transport data has been derived in the first instance from
Environment Agency (2003}, ref. 1.18 and for contaminants not considered in this
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document the fate and transport data used in previous versions of the CLEA model has
been used.

Chemical laboratory test results are processed as follows. A statistical analysis of the
results is conducted, as detailed in CIEH and CL:AIRE ‘Guidance on Comparing Soil
Contamination Data with a Critical Concentration’, ref. 1.14. Individual concentrations
are compared to the selected guideline values to identify concentrations of contaminants
that are above the selected screening criteria.

Where the risk estimation identifies significant concentrations of one or more
contaminants, a further risk evaluation needs to be undertaken.
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Residential With or Without Plant Uptake Public Open Space (FOS)

Lanl:l Uﬁ_-. " : .ﬁ.“utmrrrh’. L'.'urnmfrl:[ﬂ
p— . Residential Park [y
hnmwagrnwn produce hnnw_—gr‘nwn produce . 'E
SOM 1.0 2.5 7 1 2.5 & 1 2.5 & 1 2.5 B 1 2.5 g 1 2.5 [ = £ 4
Type Contarminants Species Year E .E‘ S
Antimony 2010 550 7500 EIC/AGS! EIC/IAGS 2010
CL:AIRE CL:AIRE
Arsenic 2014 17 40 49 640 79 168 C4sL DEFRA 1014
] 2015 37 40 40 640 79 170 S4LL LQM/CIEH 2015
Beryllium 2015 1.7 | .7 35 12 22 63 S4UL LQM/CIEH 2015
] Boron 2015 290 11000 45 240000 21 00 46000 S4LIL LOM/CIEH 2015
Cadmium 2015 | 8t 19 190 120 532 S4LIL LOM/CIEH 2015
] 2014 26 149 4.9 410 220 BBO CasL DEFRA 1014
Chromium i 2015 310 210 18000 8600 | 500 33000 S4lL LOMICIEH 2015
] vi 2014 21 1 |70 4% 13 250 C45L DEFRA 1014
vi 2015 & '3 18 33 7.7 220 S4UL LOMICIEH 2015
] Copper 2015 2400 7100 520 68000 | 2000 44000 S4UL LOM/CIEH 2015
- Lead 200 110 B0 2330 630 1300 C45L DEFRA 1014
] E Mercury Elemental 2012 1.0 1.0 24 26 SGY DEFRA 0012
z 2015 |2 12 2 58 |6 30 S4LIL LOM/CIEH 2015
] Inorganic 2012 170 170 B0 14000 SGY DEFRA 012
2015 40 56 19 | 100 120 240 S4LIL LOMICIEH 2015
] Methyl 2012 i 1 B 410 SGY DEFRA 1012
2015 1 15 5 320 40 &8 s4lL LOM/CIEH 2015
] Micked 2012 130 130 230 | 800 SGV DEFRA 10112
2015 130 180 51 980 230 80O S4LIL LOM/ICIEH 2015
] Selenium 2012 350 350 120 13000 SGY DEFRA 1012
2015 250 410 a8 12000 | 100 | B0 S4LIL LOM/CIEM 2015
] Vanadium 2015 410 1200 3| 3000 2000 5000 S4UL LQMICIEH 2015
Zinc 2015 3700 40000 620 730000 81000 | 70000 S4LIL LOM/CIEH 2015
Benzene 212 0.33 0.13 0.07 25 SGV DEFRA, 1012
2014 0.87 3.3 0.18 98 1 40 230 CASL DEFRA 1014
2005 poa7 0.7 0.37 0.38 0.7 1.4 0.017 0.034 0,075 7 47 90 71 71 73 90 | 3 o S4LIL LOM/CIEH 2015
Toluene 2012 610 410 120 4400 SGV DEFRA 1012
ﬁ 2015 130 290 &&0 B&0 | %00 3300 11 51 |20 BE000 { OO0 [E-Leleni 56000 56000 S&000 #7000 FE000 i 0000 S41LIL LOMICIEH 2015
E Ethylbenzene 2012 350 350 %0 2800 SGY DEFRA 1012
o 2015 47 |13 260 B3 150 440 I& 39 & 4700 {3000 27000 24000 4000 25000 | Fo0d 22000 27000 S4LIL LOM/'CIEH 20105
ﬁ Hylenes o-xylene 2012 150 150 160 1600 SGV DEFRA 1012
'u-: 2015 & | 40 330 EH 210 480 18 &7 160 SO0 | 5000 F3000 41000 42000 43000 I 7000 24000 F3000 AL LOMCIEH 2015
m-xylene 2012 240 140 1 B0 1500 SGY DEFRA 1012
2015 L5 |40 320 B2 | %0 450 3 74 170 &200 {4000 000 41000 42000 4 30000 | 7000 24000 22000 S4LIL LOMICIEH 2015
p-xylene 2012 230 230 | 60 1100 SGY DEFRA 2012
2015 s¢ | 30 il 79 | &0 310 9 &9 160 5900 14000 30000 41000 42000 43000 I7000 23000 31000 S4LIL LOMICIEH 2015
Aliphatic >C5 - Cé 2015 42 78 | 60 41 78 160 730 1700 31900 2200 5900 11000 570000 590000 400000 95000 120000 180000 S4UL LQMICIEH 12015
] Aliphatic >Cé - CB 2015 100 130 530 100 230 530 2300 £E00 13000  TE0O I To00 40000 400000 410000 420000 /50000 220000 320000 S4UL LQMICIEH 12015
'5' Aliphatic >C8 - CI10 2015 27 65 150 27 &5 150 110 770 1 700 2000 4800 I 100D 13000 13000 13000 (4000 ig000 21000 S4UL LQMICIEH 12015
] F,a' Aliphatic >CI0-CI12 2015 30 330 760 130 230 TT0 2100 4400 7300 2700 13000 47000 13000 13000 13000 200D @ 23000 24000 S4UL LQMICIEH 12015
u Aliphatic >CI12-Clé 2015 o0 2400 4300 I 100 2400 4400 11000 13000 13000 59000 21000 20000 13000 13000 13000 215000 @ 25000 @ 24000 S4UL LQMICIEH 12015
] E Aliphatic >C16 - C35 2015 45000 221000 lHioopo 65000 2000 110000 260000 270000 270000 1400000 1700000 (800000 250000 250000 250000 450000 480000 490000 S4UL LQMICIEH 12015
§ Aliphatic >C35 - C44 2015 45000 91000 140000 65000 22000 110000 260000 270000 270000 1400000 1700000 (800000 250000 250000 250000 450000 480000 490000 S4UL LQMICIEH 12015
| §
= Aromatic >C5§ - C7 2015 70 140 300 370 490 1400 13 27 57 26000 46000 84000 54000 56000 54000 74000  E4000 92000 S4UL LQMICIEH 12015
] i Aromatic >C7 - C8 2015 130 290 640 860 1800 3900 21 gl 120 56000 | 10000 180000 54000 56000 54000 87000 95000 {00000 S4UL LQMICIEH 12015
3 Aromatic >CB - Cl10 2015 34 B3 190 47 Io 170 B.é 21 51 2500 2100 17000 5000 5000 5000 7100 2500 2300 S4UL LQMICIEH 12015
] 8 Aromatic >C10-CI2 2015 74 180 380 250 590 1200 13 3l T4 16000 18000 34000 5000 5000 5000 2100 2700 0000 S4UL LQMICIEH 12015
E Aromatic >C12-Clé 2015 140 310 &40 1800 2300 2500 23 57 130 16000 37000 28000 5100 5100 5000 10000 10000 10000 S4UL LQMICIEH 12015
] Aromatic >C 14 - C21 2015 240 540 930 1900 1900 1900 46 1o 260 28000 28000 28000 1800 31800 3800 T400 7700 TEOO S4UL LQMICIEH 12015
Aromatic >C21 - C35 2015 | 100 1500 1700 1900 1900 1900 170 B10 1600 28000 28000 28000 1800 3800 31800 7800 7800 7900 S4UL LQMICIEH 12015
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Residential With or Without Plant Uptake Public Open Space (FOS)

Land Use = " Allotments Commercial
p—_— iR Residential Park iy
home-grown produce home-grown produce . 'E
SOM 1.0 2.5 5 1 2.5 & 1 2.5 B 1 2.5 & 1 2.5 & 1 2.5 & ; £ 4
Type Contarminants Species Year = E S
Aramatic >C34 - Cd4 2015 1100 I 500 1700 500 1900 1900 370 B20 1600 28000 28000 18000 3800 3800 3800 Ta00 7800 7900 S4UL LOQMICIEH 2015
Aliphatic + Aromatic >C44 - CTD 1600 I 800 1900 900 1900 1900 1200 2100 3000 28000 28000 18000 3800 3800 3800 Ta00 7800 7900 S4UL LOMICIEH 2015
Accnaphthene 2015 210 510 100 3000 4700 &000 34 BS 200 84000 g7000 | 00000 1 5000 15000 | S000 29000 30000 30000 S4UL LOMICIEH 1015
] Acenaphthylene 2015 170 420 920 1900 4500 &000 28 69 | &0 23000 7000 | 00000 1 5000 15000 | S000 29000 30000 30000 S4UL LOMICIEH 1015
Anthracene 2015 2400 5400 1000 31000 25000 37000 380 950 2200 S20000 54000 540000 74000 74000 74000 150000 150000 150000 S4UL LOQMICIEH 1015
] a Benzof{a)anthracene 2015 7.2 Il 13 I | 4 |5 .9 6.5 13 170 I70 180 29 19 29 49 B& &1 S4UL LOQMICIEH 1015
= Benzofa)pyrems 2014 5 ) Sk EL 10 Fi Ca5L DEFRA 014
] E 2015 23 2.7 3 32 32 32 037 2 15 35 15 36 5.7 5.7 5.7 I 12 13 S4UIL LOM/CIEH 2015
E LG Benzo{b)fluoranthene 2015 2.4 3.3 3.7 3.9 4.0 4.0 0.99 2.1 1.9 44 44 45 1.1 1.2 7.2 13 IS & S4UL LOQMICIEH 1015
] f =) Benzo{ghi}perylene 2015 320 340 350 360 340 360 290 470 &40 3900 4000 4000 &40 &40 &40 1400 1500 1600 S4UL LOMICIEH 2015
8 E BenzolkHluoranthene 2015 77 93 100 1o 1o Lo 37 75 130 1200 1200 1200 70 190 |90 70 410 440 S4UL LOQMICIEH 2015
] § :" Chrysene 2015 IS 12 27 30 31 31 4.1 9.4 I 350 350 150 ET 57 57 93 o 120 S4UL LOMICIEH 2015
E E Dibenz{a, hlanthracene 2005 0.24 0.28 0.3 0.31 0.32 0.32 0.14 0.27 0.43 3.5 3.6 1.6 0.57 0.57 0.58 I.1 1.3 I.4 S4UL LOQMICIEH 2015
] 3 = Fluaranthene 2015 280 5&0 890 500 | &00 1 400 52 130 290 23000 23000 23000 3100 3100 3100 &300 &300 &400 S4UL LOQMICIEH 2015
E Fluorene 2015 170 400 B&0 1800 2800 4500 17 &7 | &0 43000 8000 71000 2900 2900 9900 20000 20000 20000 S4UL LOMICIEH 2015
] 1.; Indeno(!,2,3-cdipyrene 2015 27 36 4 45 44 4 2.5 1l ig S00 510 510 82 B2 82 150 170 180 S4UL LOMICIEH 2015
- Maphthalene 2015 2.3 5.6 13 1.3 5. 13 4.1 o 24 190 460 Hop 4700 4900 4900 1200 1900 3000 S4UL LOQMICIEH 2015
] Phenanthrene 2015 95 110 440 300 1500 1500 I5 18 20 22000 11000 23000 3100 3100 3100 200 &200 &£300 S4UL LOMICIEH 2015
Pyrene 2015 &20 1200 2000 3700 3800 3800 Hio 170 620 54000 54000 54000 7400 7400 7400 I 5000 15000 15000 S4UL LOMICIEH 2015
] Coal Tar(Bap as surrogate matter) 2015 0.79 0.98 .1 I.2 1.2 1.2 0.32 0.67 1.2 15 I5 15 2.2 2.2 2.2 4.4 4.7 4.8 S4UL LOMICIEH 2015
|,2 Dichloroethane 2015 0.0071 0.0l 0.019 0.0092 0.012 0.023 0.0046 00083 0.018 0.&7 0.97 1.7 19 19 29 21 14 18 S4UL LOMICIEH 2015
] I,1,1 Trichloroethane 2015 8.8 I8 39 9 |8 40 48 o 240 560 1300 3000 140000 140000 40000 57000 Ta000 100000 S4UL LOMICIEH 2015
ull [,1,2,2 Tetrachloroethane 2015 |.& 34 7.5 3.9 8 17 0.41 0.89 2 270 550 | 100 1400 1400 1400 1800 2100 2300 S4UL LOQMICIEH 2015
] E L [,1.1,2 Tetrachloroethane 2015 1.2 1.8 6.4 I.5 1.5 8.2 0.79 .9 4.4 g 150 S40 1400 1400 1400 1500 1800 2100 S4UL LOMICIEH 1015
E E Tetrachlorcethene 2015 0.18 0.39 0.9 0.8 0.4 0.92 0.65 I.5 EN 19 41 25 1400 1400 | 400 glo oo 1500 S4UL LOMICIEH 2015
E r% Tetrachloromethane {(Carbon 2015 0.02& 0.056 0.13 0024 0.056 0.13 0.45 I 2.4 .9 6.3 14 B30 920 950 130 70 400 S4UL LOQMICIEH 2015
E Tetrachloride)
W Trichloroethens 2015 0.016 0.034 0.075 0.017 0.036 0.08 0.041 0.091 0.21 1.2 2.6 5.7 120 120 |20 70 21 120 S4UL LOQMICIEH 2015
Trichloromaethans 2015 0.91 1.7 34 I.2 2.1 4.2 0.42 0.83 1.7 99 170 150 2500 2500 2500 2600 2800 3100 S4UL LOMICIEH 2015
Vinyl Chloride {cloroethene) 2015 0.00064 000087 0.0014 000077 0.0001 00015 0.00055 0.00] 00008 0.059 0.077 0.12 3.5 3.5 1.5 4.8 5 5.4 S4UL LOMICIEH 2015
L 2,4,6 Trinitrotoluene 2015 |.& 3.7 8.1 &5 (1 (1 0.24 0.58 I.4 1000 1000 1 000 130 130 130 260 270 270 S4UL LOMICIEH 2015
E RDX (Hexogen/Cyclonite!/l 3 S-trinitro- 2015 120 250 540 13000 13000 13000 17 38 BS 210000 210000 210000 26000 26000 27000 49000 gloag 53000 S4UL LQMICIEH 2015
E I3, 5-triazacyclohexane)
E HMX (Octogen/l 3.5 T-tetrenitro- 2015 5.7 13 16 &700 &T00 &T00 0,86 1.9 19 1 10000 110000 11000 13000 13000 13000 23000 232000 24000 S4UL LOQMICIEH 2015
1.3,5,7-tetrazacyclo-octane)
Aldrin 2015 5.7 b.6 7.1 7.3 7.4 7.5 3.2 é.l 9.6 170 170 170 I8 18 I8 10 3l 31l S4UL LOQMICIEH 1015
Dieldrin 2015 0.97 1 3.5 7 7.3 7.4 0.7 0.41 0.94 170 170 170 §: 18 I8 10 30 3l S4UL LOMICIEH 1015
Atrazine 2015 3.3 1.6 17.4 Gl0 620 620 0.5 1.2 1.7 2300 2400 2400 1200 1200 1200 1300 1400 2400 S4UL LQMICIEH 2015
] E Dichlorvos 2015 0.032 0.06& 0.14 6.4 6.5 b6 0.004% 0.0l 0.022 140 140 140 14 & 1& 4 16 17 S4UL LOQMICIEH 2015
E Alpha - Endosulfan 2015 7.4 1B 41 &0 280 410 1.2 1.9 6.8 5500 T400 B400 1200 1200 1200 1400 1400 1500 S4UL LOMICIEH 2015
] E Beta - Endosulfan 2015 7 17 49 I90 320 440 I.1 1.7 6.4 s300 JeO0 8700 1200 1200 1200 1400 1400 1500 S4UL LQMICIEH 2015
Alpha -Hexachlorocyclohexanes 2015 0.23 0.55 1.2 6.9 9.2 Il 0.035 0.087 0.21 170 18O 180 24 14 24 47 48 4B S4UL LOQM/CIEH 2015
] Beta -Hexachlorocyclohexanes 2015 0.085 0.2 0.4é 3.7 3.8 3.8 0.013 0.032 0.077 65 b5 &5 8.1 B.1 B.1 15 15 1] S4UL LQMICIEH 2015
Gamma -Hexachlorocyclohexanes 2015 0.0 0.14 0.33 1.9 3.3 3.5 0.0092 0.023 0.054 &7 &9 70 8.1 B.2 8.2 14 i5 iI5 S4UL LQM/ICIEH 2015
] Chlorobenzens 2015 .46 I 1.4 D.4& I 1.4 5.9 4 i1 56 30 190 I 1000 13000 14000 I300 2000 1900 S4UL LOQM/ICIEH 2015
9 | .2-Dichlorobenzens 2015 23 55 130 14 57 130 74 130 540 2000 4800 I Ioog 20000 F5000 G000 14000 F6000 slo00 S4UL LOMICIEH 2015
] E | ,3-Dichlorobenzens 2015 0.4 I 1.3 0.44 1.1 1.5 0.15 0.6 1.5 30 73 170 300 300 300 190 440 470 S4UL LOQMICIEH 2015
B | 4-Dichlorobenzens 2015 &l 150 350 &l 150 350 15 37 &8 4400 loooo 25000 1 7000 17000 1700 F4000 F&000 36000 S4UL LOQMICIEH 2015
] ﬁ [,2.3,-Trichlorobenzene 2015 1.5 3.6 B.b 1.5 1.7 8.8 4.7 2 18 102 250 590 1800 1800 1800 iro I 1og 1600 S4UL LOQMICIEH 2015
ﬁ I,2,4,-Trichlorobenzene 2015 1.6 6.4 15 1.6 6.4 15 55 40 310 210 530 1300 I 5000 17000 19000 1700 2600 4000 S4UL LOQMICIEH 2015
] " 1,3,5,-Trichlorchenzene 2015 0.33 0.8l .9 0.33 0.8l 1.9 4.7 2 18 13 55 130 1700 1700 1800 a0 5a0 BéD S4UL LOMICIEH 2015
1,12,3,4,-Tetrachlorobenzensa 2015 15 16 T8 14 56 120 4.4 N 16 1700 3080 4400 B30 B30 B30 1500 1600 1600 S4UL LQMICIEH 2015
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Land Use = " Allotments Commercial
With Without : .
Residential Park 7y
home-grown produce home-grown produce " =
SOM 1.0 2.5 5 1 2.5 & 1 2.5 B 1 2.5 & 1 2.5 & 1 2.5 E £ 4
Type Contarminants Species Year - E E
1,2,3,5,- Tetrachlobenzene 2015 0.56 .6 3.7 0.7T5 1.9 4.3 .38 0.9 1.2 4% i) 2440 T8 79 79 o 120 130 S4UL LQMICIEH 2015
1.2,4, 5,- Tetrachlobenzene 2015 0.33 0.77 I.& 0.73 1.7 3.5 0.06 0.6 0,327 42 72 & 13 13 3 15 24 26 S4UL LOQMICIEH 2015
Pentachirobenzens 2015 5.8 ] 12 19 30 38 1.2 3.1 T &40 170 430 o0 160 (il 190 iva i9d S4UL LOM/CIEH 2015
Hexachlorabenzene 2015 1.8 3.3 4.9 4.1 57 6.7 0.47 L. 1.5 lia 120 120 6 ¥ & 30 11 30 S4UL LQMICIEH 2015
: E Phenols 20012 420 420 180 3100 S5GY DEFRA 201032
E E‘ 2015 i20 200 380 440 &% 1200 23 41 83 440 Bq0 1300 440 &80 1300 444 3] {300 S4LIL LU CIEH 2015
f E Chloroephenols {4 Eangener—s} 2015 0.87 2 4.5 94 150 210 .13 0.3 0.7 3500 4000 4300 420 &£20 &20 11aa 11a0 1100 S4UL LOMMICIEH 2015
o Pentachlorophenols 2015 0.22 0.52 .2 17 9 31 0.03 0.08 019 400 400 400 &0 &0 &0 o 120 120 S4UL LOM/CIEH 2015
Fu Carbon Disulphide 2015 0.4 0.9 0.42 0.14 0.29 0.52 4.8 1] i3 11 22 47 1000 11000 12000 1300 1900 2700 S4UL LOQMICIEH 2015
-FH_, Hexachloro-1,3-Butadiene 2015 0.29 0.7 I.& 0.32 0.78 1.8 0.25 061 I.4 3l (1] 120 15 5 5 48 50 5l S4UL LQMICIEH 2015
o Sum of PCDDs, PCDF: and dioxin-like 2012 8 i & 240 S5GY DEFRA 2012
PCR's.
NOTE
| Priority Guideline (mg kg ) |
1 Site Specific Assessment Criteria (S5AC) (Soils Limited)
| 2 2014: Category 4 Screaning Level [C45L) (Contaminated Land: Application in Real Environment (CL:ARE), 2014) |
] 2012: Soll Guideline Value {(SGV) (Envirenment Agency, 2008)
| 4 2015: Suitable 4 Use Level (S4UL) (Nathanail et al, 2015) |

For Generic Risk Assessment, the values in Bold have priority

Table reviewed February 2020
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Appendix D  Information Provided by the Client
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