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Assessment of aggressive chemical environment for concrete
(ACEC)

Based on the design sulphate class, characteristic value of pH and assessment of
groundwater mobility, and with reference to table C1 of SDI: 2005, the ACEC class for
each soil type is presented below:

Summary of concrete -:Iassif'ica;i_n:m

Soil type No. of Characteristic Groundwater Characteristic Characteristic 05 ACEC
samples  pH maobility TPS sulphate (mgfl) class  class
Made Ground 2 8.6 Mobile M4 130 05-1 ac-1
Bognor Sand 2 B Mabile M/A 110 D5-1 AC-1
Member
Londaon Clay 4 8.2 Static MA 210 D51 AC-1s
Formation
fundisturbed)
London Clay 1.47 D5-4 AC-3s
Formation
_(disturbed)
Groundwater 2 . . . 940 D5-2 =
Table 10.6.1
10.7 Concrete - Magnesium attack
10.7.1 Hazards
10.10.1.1 Magnesium salts (excepting magnesium hydrogen carbonate) are destructive to
concrete. Corrosion of concrete occurs from cation exchange reactions where
calcium in the cement paste hydrates and is replaced with magnesium. The cement
loses binding power and eventually the concrete disintegrates.
10.7.2 Risk assessment
10.7.2.1 in practise 'high’ concentrations of magnesium will be found in the UK only in ground

having industrial residues. Following BRE Special Digest 1:2005, measurement of the
concentration of magnesium is recommended if sulphate concentrations in water
extract or groundwater exceed 3000mg/l. Once measured the concentration of
magnesium is considered further in BRE Special Digest in establishing the concrete
mix to resist chemical attack.
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We are not aware the site has been subject to any manufacturing processes which
would have included magnesium containing compounds, and in addition sulphate
concentrations did not exceed 3000mg/l, on this basis we have not measured the
concentration of magnesium in soils at the site and would consider the risk of soils at
the site promoting attack on concrete is considered low,

BS EN 206-1:2000 'Concrete - Part 1: Specification, performance, production and
conformity’ does, however, provide exposure classes for concrete in contact with
water, with varying concentrations of magnesium for the design/specification for
concrete mixes. As there is a possibility that concrete for the building may be in
contact with groundwater during its life, then we have measured the concentration
of magnesium in groundwater samples.

We have measured the concentration of magnesium in two groundwater samples at
the site which produced results of 25 and 13mg/l. As the test results falls below
300mg/l, this indicates that no special consideration is required regarding the
exposure of buried concrete to magnesium in groundwater,

Concrete - Ammonium attack

Hazards

Ammaonium salts, like magnesium salts act as weak acids and attack hardened
concrete paste resulting in softening and gradual decrease in strength of the
concrete.

Risk assessment

UK guidance is not available on the concentration of ammonium which may affect
concrete, BS EN 206-1: 2000 'Concrete - Part 1: Specification, performance,
production and conformity’ does, however, provide exposure classes for concrete in
contact with water with wvarying concentrations of ammonia for the
design/specification for concrete mixes.

We have measured the concentration of ammonia in two groundwater samples at
the site as there is a potential possibility that concrete for the building may be in
contact with groundwater during its life. The concentration of ammonia was
measured at 0.44 0.12mg/l. As the measured concentration falls below 15mg/l, we
consider the risk of buried concrete being affected by ammonia to be low.

Plastic Pipes
Hazards

Plastic pipes are predominantly manufactured from PVYC and PE but other matenials
can be used. In general they perform well but it is known that chemical attack and
permeation of contaminants through the pipes can result from use in contaminated
land. A published review on plastic pipes reports the following:-
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» Polyethylene (PE) - good resistance to solvents, acids and alkalis

e Poly vinyl chloride (PVC) - most common form of pipe. Good general
resistance to chemical attack but can be attacked by solvents such as ketones,
chlorinated hydrocarbons and aromatic polypropylene (PP} - chemically
resistant to acids, alkalis and organic solvents but not recommended for use
with storing oxidising acids, chlorinated hydrocarbons and aromatics.

o Poly vinylidene fluoride (PVDF) - inert to most solvents, acids and alkalis as
well as chlorine, bromide and other halogens

o Polytetrafluorcethylene (PTFE) - one of the most inert thermoplastics
available. PTFE has good chemical resistance to solvents, acids and alkalis

A survey carried out by the Water Research Centre (WRc) on reported incidents of
permeation (more than 25), only two involved PVC with these incidents relating to
spillages of fuel.

Assessment

A survey carried out by the Water Research Centre (WRc) on reported incidents of
permeation (more than 25), only two involved PVC with these incidents relating to
spillages of fuel.

The UK Water Industry research (UKWIR) have published a document entitled
‘Guidance for the selection of Water supply pipes to be used in Brownfield sites’. The
publication defines brownfield sites as:

‘Land or premises that have been used or developed. They may also be vacant, or
derelict. However they are not necessarily contaminated’

The subject site has previously been developed and on this basis could potentially be
considered brownfield in accordance with the UKWIR document. Following the
preliminary risk assessment procedures described in the UKWIR document however,
(paragraph 2.4.2) there is no evidence to indicate that chemicals have ever been
used or stored on site,

Whilst we have not carried out a full investigation set out in guidance in the UKWIR
document, the subject site does exhibit a degree of hydrocarbon (PAH)
contamination. The UKWIR document advises a trigger concentration of 0.125mg/kg
for their ‘extended VOC {volatile organic carbons) suite’ which includes the PAH suite
which we have results for, The measured concentration of individual contaminants
forming part of the PAH suite exceeds the trigger value of 0.125mg/kg and on this
basis it is considered likely that barrier pipes will have to be installed at this site. We
recommend Portsmouth Water however is consulted on this to gain their opinion
and requirements,
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Classification of waste soils under the Waste
Acceptance Criteria

11.1 The Landfill Directive

11.2 Classification of soil types

11.3 Waste Acceptance Criteria (WAC)

11.4 Primary Classification

11.5 Secondary Classification

11.6 MNaturally deposited soils not affected by artificial contaminants
11.7 Basic Categorisation

11.8 Treatment of waste

129 Reuse of soils - Materials Management Plans

The Landfill Directive

The Landfill Directive represents an important change in the way we dispose of
waste, It encourages waste minimisation by promoting increased levels of recycling
and recovery. The Landfill Directive became law in 1999 and transcribed into the
Landfill (England and Wales) Regulations which came into force in 2002. These
Regulations were amended in 2005 by introducing criteria to classify soils for
disposal to landfill. It is the duty of the waste producer (the client) to classify the
soils for this purpose.

Classification of soil types

Our investigations consider two soil types which may be generated as wastes as part
of construction operations, potentially contaminated soil and uncontaminated soil.
A full hazard assessment and subsequent testing for waste acceptance criteria is
undertaken on soils which are not considered to be naturally deposited or are likely
to be affected by artificial contamination. For soils that are unlikely to be affected by
artificial contamination (such as natural soils), specific testing in relation to the
classification process is not necessary.

Waste acceptance criteria (WAC)

The Environment Agency publication, Fromework for the classification of
contaminated soils as hazardous wastes’ (July 2004), provides an appropriate
procedure for establishing if the soils are hazardous or non-hazardous and applies to
s0ils that are identified as potentially contaminated. Uncontaminated, natural soils
are considered separately (see Section 11.6).
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Primary classification

The first stage is classifying a potentially ‘'contaminated’ soil for disposal to landfill is
to establish its chemical status by first identifying potential sources/types of
chemical contamination (desk study) followed by intrusive site investigations to
obtain samples for undefined testing of soil samples to measure concentrations of
chemical contaminants. Such data provides information to partly complete the basic
characteristic checklist.

Laboratory test data is then compared with the Environment Agency publication
‘hozardous waste — Interpretation of the definition and classification of hazardous
waste (second edition, version 2.1). Where the waste is suspected to contain oil, we
have referred to the Environment Agency draft consultation paper ‘How to Find Out
if Waste Oil and Wastes that Contain Oil are Hozardous” (Draft Version 2.5 = October
2006). With reference to these documents a hazard assessment has been carried
out to enable categorisation of the material as hazardous or non-hazardous and to
subseqguently establish the European Waste Catalogue (EWC) code (ref Section
11.3.4 below).

Secondary classification

If the soil is deemed hazardous then measurement of organic contaminants and
leachable inorganic contaminants is necessary for comparison with values listed in
the Environment Agency publication ‘Guidance on sampling and testing of wastes to
meet landfill waste acceptance procedures’ (April 2005) Table 5.1. Similarly should
the soil be deemed as non-hazardous then such testing may also be undertaken to
determine if it is potentially inert. This document also provides guidance on
sampling materials and frequency as well as test procedures and guality assurance of
testing.

The above procedures are described with respect to the subject site in the following
sections Section 114 (primary) and 115 (secondary), leading to basic
characterisation of soils for disposal. Subject to the results of the categorisation and
anticipated development methodelogy, consideration should be given by the
developer to reduce volumes of disposal or treatment to allow reclassification.

European waste catalogue (EWC) coding

The EWC 2002 is a catalogue of all wastes, grouped according to generic industry,
process or waste type. It is divided into twenty main chapters, each with a two digit
code between 01 and 20. Following the EWC, in our opinion, soils considered as part
of this investigation would be categorised within ‘Group 17" of the EWC catalogue,
which comprises ‘Construction and Demolition Wastes (including excavated soils
from contaminated sites)’.
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The Catalogue further categorises the waste, such that soils considered as part of
this investigation would be classified as either 17 05 04 defined as 'soil and stones
(other than those mentioned in 17 05 03)°; or 17 05 03* defined as soil or stones
containing dangerous substances (where hazardous wastes are described by entries
followed by an asterisk).

Primary classification
Soil types

Based on soils exposed in exploratory excavations, in combination with anticipated
construction works, we assume soils reguiring off-site disposal will comprise Made
Ground, the Bognor Sand Member and the London Clay Formation arising as a result
of foundation and service trench excavations and general site clearance.

Classification as hazardous or non-hazardous waste

The Environment Agency publication ‘Framework for the classification of
contaminated soils os hozordous wastes” (luly 2004) provides the following
procedure for establishing if the soils are hazardous or non-hazardous. The first
stage in classifying a potentially ‘contaminated’ soil for disposal is to establish its
chemical status by first identifying potential sources/types of chemical
contamination (desk study) followed by intrusive site investigations to obtain
samples for laboratory testing of soil samples to measure concentrations of chemical
contaminants.

An assessment of potential source of contamination is presented in Section 8 of this
report. Laboratory testing has been set as deemed appropriate to our source
assessment.

We have carried out an analysis of test data for each chemical contaminant
considered in this investigation. A conservative approach has been adopted for the
analysis whereby the maximum test value for each contaminant has been adopted
as a preliminary screening process to determine if the soils are hazardous or non-
hazardous. Should the analysis indicate potentially hazardous properties then a
process of zoning by further analysing the site history, geological conditions and
analytical data may be undertaken.

Laboratory test data measures the concentration of anions, which are unlikely to
exist in the pure metallic form in the soil, but probably exist as a compound.
Following guidance provided in the Environment Agency Technical Guidance WM3
‘Guidance on the classification and assessment of waste’ (2015), we have reviewed a
variety of compounds for each of the metallic and semi metallic elements we have
tested.
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To determine the hazardous waste properties for each element, we have reviewed
chemical compounds listed in Table 3.2 of Annex VI of the European Regulation
(1272/2008) for Classification, Labelling and Packaging {CLP) of chemicals which has
now superseded the Approved Supply List (Published by the Health and Safety
Executive) for the classification of hazardous chemicals in the UK. In order to
provide a ‘worst case’ scenario, initially we adopt the most severe hazardous
properties (risk phrases) associated with the various compounds for each element
under review. If measured concentrations produce a hazardous outcome then the
element or elements are reassessed on a site specific basis. For review of organic
contamination, we have directly adopted the threshold concentrations for the
appropriate organic compounds listed in Table 3.2.

The compound or compounds adopted for each element is used to convert the
measured metallic concentration to the substance concentration using their
respective molecular weights. This derived conversion factor is then used in the
threshold concentration spreadsheet (refer paragraph 11.3.2.8 below). OCur
assessment of each of the chemical substances is maintained on our files and is
available for confidential review/audit by the Environment Agency.

A spreadsheet detailing the hazard assessment following the procedures described
in ‘framework for the clossification of contaminated soils as hazardous wastes’ is
presented in Appendix K. The spreadsheet indicates the soils are non-hazardous.

Secondary assessment

Following ‘Guidance on sampling and testing of wastes to meet landfill waste
acceptance procedures’ produced by the Environment Agency (Version 1, April 2005)
we have scheduled testing of one sample to measure the parameters listed in table
5.1 (landfill waste acceptance criteria) included in the above publication. A copy of
the test result certificate is presented in Appendix G. The source of the composite
sample is detailed below:

Composition of soil samples for classification testing

Strata Sngrte Soil Type
Made Ground DTS01a 0.4m Chaotic mixture of sand, gravel
OTS01a O.Em and clay with frequent cobbles
T DTSO1a1im of brick becoming more fine-
DTS01a 1.7m grained with depth. Gravels
- consist of flint, brick timber,
_DT5010 0.3m _ concrete, sandstone, glass and
DTS01b 1.0m Sl
DTS02 0.2m
DT502 0.5m
OT503 0.4m
Sl
 DT5050.6m
" DTS05 1.6m
DT506 0.4m
DT506 0.9m

Table 11.5.1
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The sample was deemed representative of Made Ground soils as described in
Section 5. The sample was formed by combining individual samples taken from
exploratory excavations within the Made Ground. The combined sample was then
quartered in the laboratory to produce a representative sample for subsequent
testing.

Laboratory test data has been compared with the landfill waste acceptable criteria
(table 5.1) to allow the secondary assessment to be completed. A copy of table 5.1
is presented in Appendix L with test result data added for ease of comparison.

Comparison of test data with landfill waste acceptance criteria indicates that Made
Ground soils are suitable for disposal as inert waste.

Naturally deposited soils not affected by artificial contaminants

With reference to the European Waste Catalogue and table 5.1 of the Environment
Agency publication ‘a better place — guidance for waoste destined for disposal in
fandfills = version 2 June 2006°, naturally occurring soils not likely to be affected by
contamination can be classified as inert waste, with a EWC code of 17 05 04, Should
any of the naturally deposited soils be suspected to contain contamination (by virtue
of visual of olfactory evidence) upon excavation, then such soils should be stockpiled
appropriately and additional testing carried out as considered necessary. Based on
evidence obtained during our investigations, we are of the opinion that the Bognor
Sand Member and London Clay at the site are not likely to be affected by chemical
contamination and thus can be classified as inert waste.

Basic categorisation

Based on the preceding assessment, we have produced three basic categorisation
schedules relating to the Made Ground, Bognor S5and and London Clay Formation
deposits, which are presented in Appendix M. This schedule should be provided
together with a copy of this report to an appropriately licensed landfill facility to
demonstrate the material can be deposited at this facility.

We understand that some landfill sites have licences which have restrictions on
concentrations of chemical contaminants and thus we recommend this report is
provided to the selected landfill facility to confirm (or otherwise) it can accept the
waste, Please be aware that landfill sites are obligated to undertake in house quality
assurance tests and thus may require further WAC testing for any soils encountered
as part of this investigation. There is no obligation an any landfill operator to accept
waste if they choose not to and waste operators may require additional testing of
untested waste soils prior to acceptance at landfill in accordance with the landfill
regulations.
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Treatment of waste

Treatment of wastes is now a requirement of the landfill directive applied by the
Landfill (England and Wales) Regulations 2002. Landfill cannot accept untreated
waste (be it hazardous or non-hazardous), thus waste producers have the choice of
treating it themselves on site or treating it elsewhere prior to disposal to landfill.
The regulations require;

‘10 — (1) The operator of a landfill shall ensure that the landfill is only used for
landfilling waste which is subject to prior treatment unless:

a) It is inert waste for which treatment is not technically feasible; or

b) it is waste other than inert waste and treatment would not reduce its
guantity or the hazords which it poses to human heaith or the
environment.”

Regulation 2 defines treatment as: ‘physical, thermal, chemical or biological
processes (including sorting) that chonge the characteristics of waste in order to
reduce its volume or hazardous nature, facilitate its handling or enhance recovery.’

A treatment option must comply with the definition of treatment. This involves a
‘three point test’ against which treatment is assessed i.e.

1. It must be a physical, thermal, chemical or biological process including
sorting

2. It must change the characteristics of the waste: and
3. It must do soin order to:

a) Reduce its volume: or

b) Reduce its hazardous nature: or
¢) Facilitate its handling: or

d) Enhance its recovery.

Treatment of inert wastes

Inert waste does not need to be treated if it is not technically feasible however
treatment should reduce the amount of waste which goes to landfill and enhance its
recovery (by re-use or recycling). Inert wastes are often suitable for recycling, for
example as an aggregate or an engineering fill material. A fact sheet on treatment of
inert wastes is available on the following website www.environment-agency.gov.uk

Clearly, excavations in the Bognor Sand and London Clay will generate inert wastes
which could be reused on site or off site for bulk filling, subject of course to
maintenance of an acceptable water content and provided that it is fit for its
intended purpose.
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Treatment of non-hazardous waste

Guidance and indeed examples of treatment is provided in the Environment Agency
publication ‘Treatment of non-hazardous wastes for landfill - your waste — your
responsibility,’ again available on the EA website,

Landfill operators

It is a requirement of the landfill operator to check if the waste soils taken to the
facility have been treated.

Reuse of Soils - Materials Management Plans

Where soils are to be moved and reused onsite, or are to be imported to the site, a
Waste Exemption or an Environmental Permit is required.

An alternative is the use of a Materials Management Plan (MMP) to determine
where soils are and are not considered to be a waste. By following The Definition of
Waste: Development Industry Code of Practice’ published by CL:AIRE (produced in
2008 and revised in March 2011), soils that are suitable for reuse without the need
for remediation (either chemical or geotechnical) and have a certainty of use, are
not considered to be waste and therefore do not fall under waste regulations. In
addition, following this guidance may present an opportunity to transfer suitable
material between sites, without the need for Waste Exemptions or Environmental
Permits.

MMPs offering numerous benefits, including maximising the use of soils onsite,
minimising soils going to landfill and reducing costs and time involved in liaising with
waste regulators.

We can provide further advice on this and provide fees for producing a Materials
Management Plan on further instructions.
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Further investigations

Although we have endeavoured to provide a comprehensive investigation for the
proposed development within budgetary constraints there are areas, which we
recommend further investigations be carried out. These are as follows: -

The presence and extent of buried obstructions should be investigated by trial pit
methods. Such investigations are required to inform the design of piled foundations.

Plate bearing testing should be undertaken to confirm adeguate compaction of
subgrade soils prior to casting of a ground bearing floor slab.

Further investigations to determine the extent, nature and source of groundwater
contamination.

We would be pleased to carry out any of the supplementary investigations described
above and provide proposals with costings on further instructions,
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Undrained shear strength (kN/m?)
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Undrained shear strength (kN/m?)

(4] 25 50 75 100 125 150 175 200 225

] T {
: ™ *
3 1§ o7
1 ;)
o R oL SN EEsECEENEEEsEsEEEEZSES -
l.- ‘ I" h_
=fa 1 N - .‘.. e e
% L ) | £
P . . ]
SSErEs = E .:
*HHH SEoSEEES z | B
4 ;_;.', w L2 ..1..5..._h . JI I e
] | 1
1
8 ; 1 ;
o i o I = 3 0 . : - e
g |
£ o EH . |
E 10 * : ; EY
- i 18 = g w ke o . ~4-
11 | * ‘1! | |
£ ]
..12 a2 - -y - - [ & - B ] - i -
. - . - i :
e = : -
| O O O T " T T O
14 -
15 1 : : - i
S - : : 1
16 1 = i i i:t:
A7 - ¥ -
i - 1 = : i o e [
¥ HH : : K
19 5 :
| | ] [
55 F A1 o o . = T L

& MADE GROUND % BOGNOR SAND MEMBER & LONDON CLAY FORMATION

Notes

1) Equivalent undrained shear strength derived by multiplying Pocket Penetrometer (PP) results by 50
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Definition of geotechnical terms used in this report - foundations

Strip foundations.
A foundation providing a continuous longitudinal ground bearing.

Trench fill concrete foundation.
A trench filled with mass concrete providing continuous longitudinal ground bearing.

Pad foundation.
An isolated foundation to spread a concentrated load.

Raft foundation,
A foundation continuous in two directions, usually covering an area equal to or greater than the
base area of the structure.

Substructure.

That part of any structure {including building, road, runway or earthwork) which is below natural or
artificial ground level. In a bridge this includes piers and abutments {and wing walls), whether below
ground level or not, which support the superstructure.

Piled foundations and end bearing piles. A pile driven or formed in the ground for transmitting the
weight of a structure to the soil by the resistance developed at the pile point or base and the friction
along its surface. If the pile supports the load mainly by the resistance developed at its point or
base, it is referred to as an end-bearing pile; if mainly by friction along its surface, as a friction pile.

Bored cast in place pile.
A pile formed with or without a casing by excavating or boring a hole in the ground and
subsequently filling it with plain or reinforced concrete.

Driven pile.
A pile driven into the ground by the blows of a hammer or a vibrator.

Precast pile.
A reinforced or prestressed concrete pile cast before driving.

Driven cast in place pile.
A pile installed by driving a permanent or temporary casing, and filling the hole so formed with plan
or reinforced concrete.

Displacement piles.
Piled formed by displacement of the soil or ground through which they are driven.

Skin friction.
The frictional resistance of the surrounding soil on the surface of cofferdam or caisson walls, and pile
shafts.

Downdrag or negative skin friction. A downwards frictional force applied to the shaft of a pile
caused by the consolidation of compressible strata, e.g. under recently placed fill. Downdrag has the
effect of adding load to the pile and reducing the factor of safety.




Definition of geotechnical terms used in this report — bearing values

Ultimate bearing capacity.
The value of the gross loading intensity for a particular foundation at which the resistance of the soil
to displacement of the foundation is fully mobilised.

Presumed bearing value.

The net loading intensity considered appropriate to the particular type of ground for preliminary
design purposes. The particular value is based on calculation from shear strength tests or other field
tests incorporating a factor of safety against shear failure.

Allowable bearing pressure.

The maximum allowable net loading intensity at the base of the foundation, taking into account the
ultimate bearing capacity, the amount and kind of settlement expected and our estimate of ability of
the structure to accommodate this settlement.

Factor of safety.
The ratio of the ultimate bearing capacity to the intensity of the applied bearing pressure or the ratio
of the ultimate load to the applied load.

Definition of geotechnical terms used in this report - road pavements

The following definitions are based on Transport and Road Research Laboratory (TRRL) Report
LR1132.

Equilibrium CBR values.
A prediction of the CBR value, which will be attained under the completed pavement.

Thin pavement.
A thin pavement (which includes both bound and unbound pavement construction materials 1 in
300mm thick and a thick pavement is 1200mm thick (typical of motorway construction).
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Definition of geo-environmental terms used in this report

Conceptual model

Textual andfor schematic hypothesis of the nature and sources of contamination, potential
migration pathways (including description of the ground and groundwater] and potential
receptors, developed on the basis of the information obtained from the investigatory process.

Contamination
Presence of a substance which is in, on or under land, and which has the potential to cause harm
or to cause pollution of controlled water.

Controlled water

Inland freshwater (any lake, pond or watercourse above the freshwater limit), water contained in
underground strata and any coastal water between the limit of highest tide or the freshwater line
to the three mile limit of territorial waters.

Harm
Adverse effect on the health of living organisms, or other interference with ecological systems of
which they form part, and, in the case of humans, including property.

Pathway
Mechanism or route by which a contaminant comes into contact with, or otherwise affects, a
receptor.

Receptor
Persons, living organisms, ecological systems, controlled waters, atmosphere, structures and
utilities that could be adversely affected by the contaminant(s).

Risk
Probability of the occurrence of, and magnitude of the consequences of, an unwanted adverse
effect on a receptor.

Risk Assessment
Process of establishing, to the extent possible, the existence, nature and significance of risk.
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Definition of environmental risk/hazard terms used in this report.

Based on CIRIA report C552 'Contaminated land risk assessment — A guide to good practice’.

Potential hazard severity definition

Category Definition

Severe Acute risks to human health, catastrophic damage to buildings/property, major pollution
_of controlled waters :

Medium Chronic risk to human health, pollution of sensitive controlled waters, significant effects
_on sensitive ecosystems or species, significant damage to buildings or structures.

Mild Pollution of non sensitive waters, minor damage to buildings or structures.

Minor Reguirement for protective equipment during site works to mitigate health effects,

damage to non sensitive ecosystems or species.

Probability of risk definition

Category Definition

High likelihood Pollutant linkage may be present, and risk is almost certain to occur in long term, or
there is evidence of harm to the receptor,

Likely Pollutant linkage may be present, and it is probable that the risk will occur over the long
term

Low likelihood Pollutant linkage may be present, and there is a possibility of the risk accurring, although
there is no certainty that it will do so.

Unlikely Pollutant linkage may be present, but the circumstances under which harm would occur
are improbable.

Level of risk for potential hazard definition

Probability of Potential severity
risk Severe Medium Mild Minor
High Likelihood Very high High Moderate Low/Moderate
Likely High Moderate Low/Moderate Low
Low Likelihood Moderate Low/Muoderate Low Very low
Unlikely Low/Moderate Low Very low Very low

Refer sheet 2 for definitions of 'very high’ to ‘low’
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Definition of environmental risk/hazard terms used in this report.

Based on CIRIA report C552 ‘Contaminated land risk assessment — A guide to good practice’,

Risk classifications and likely action required:

Very high risk

High probability that severe harm could arise to a designated receptor from an identified hazard OR there is
evidence that severe harm to a designated receptor is currently happening. This risk, if realised is likely to
result in substantial liability, Urgent investigation and remediation are likely to be required.

High risk

Harm is likely to arise to a designated receptor from an identified hazard. This risk, if realised, is likely to result
in substantial liability. Urgent investigation is required and remedial works may be necessary in the short term
and are likely over the long term.

Moderate risk

It is possible that harm could arise to a designated receptor from an identified hazard. However, it is either
relatively unlikely that any such harm would be severe, or if any harm were to occur it is likely that the harm
would be relatively mild. Investigation is normally required to clarify risks and to determine potential liability.
Some remedial works may be required in the long term.

Low risk
It is possible that harm could arise to a designated receptor from an identified hazard but it is likely that this

harm, if realised, would at worst normally be mild.

Very low risk
It is a low possibility that harm could arise to a designated receptor. On the event of such harm being realised

it is not likely to be severe,
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List of documents used in assessment of chemical contamination

No. Title Publication reference / publisher
1 g;:wan health toxicolegical assessment of contaminants in EA Science Report — SC050021/SR2
2  Updated technical background to the CLEA model EA Science Report — SC050021/SR3
3 CLEA Software (Version 1.03 beta) Handbook EA Science Report - SC050021/5R4
4 Guidance on comparing Soil Contamination Data with a CIEH
Critical Concentration

5 The LOM/CIEH S4ULs for Human Health Risk Assessment LOM/CIEH
(2015)
Assessment of Risks to Human Health from Land — -

G Contamination; An overview of the development of sail EED E'::hi':tﬂ;m"‘ akitaenipeRd Lard
guideline values and related research i

7 Contaminants of Soil: Collation of Toxicological Data and R&D Publication, Contaminated Land
Intake Values for Humans Report CLR @

g The Contaminated Land Exposure Assessment Maodel R&D Publication, Contaminated Land
(CLEA): Technical Basis and Algorithms Report CLR 10

g Model Procedures for the Management of Land R&D Publication, Contaminated Land
Contamination Report CLR 11
Contlaminants in Soll: Collection of Toxicolegical Data and :

L Intake Values for Human Values RARFusications, Tokc. 6

11 Soll Guideline Values for Contamination (2002) R&D Publications, SGV 10

12  Soll Guideline Values (2008) EA Science Reports — SC050021

13 Atkins ATRISK™™" (2011) http:www.atrisksoil.co.uk

_Ifllavelnpment of {fategnry E_écreening Levels for

14 Assessment of Land Affected by Contamination (September  CL-AIRE
2(114)

CIEH Chartered institute of Environmental Health

LaM Land Quality Management

EA Environment Agency

CL:AIRE Contaminated Land: Applications in Real Environments
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Testing suite summary

Table summarising testing suites

SLﬂtE
Suite 1

Suite 2

Suite 3

Suite 5
Suite 6
Suite 7
Suite 8
Suite
Suijte 10
Suite 11
Suite 12

Suite 13

5u+te 14
Smte 15

Suite 16

Suite 17

Concrete
BRE suite

50|Itechn|cs

ammonia (water soluble), chloride, nitrate

Parameters Medium

Arsenic, beryllium, boron, cadmium, chromium (total and V1), copper, lead, Soil

mercury, nickel, selenium, vanadium zing, cyanide (free, total and complex),

‘organic matter content, PAH (16 speciated), pH, phenol (total), TOC

Arsenic, boron {water sulublei beryllium, cadmmm chromium (total), Leachate

copper, lead, mercury, nickel, selenium, vanadium, zinc, cyanide (free, total

and complex, PAH (16 speciated), pH, phenol (total), sulfate (water soluble),

sulfide, nitrate

Arsenic, boron (water soluble), beryllium, cadmium, chromium (total), Water

copper, lead, mercury, nickel, selenium, vanadium, zinc, cyanide (free, total

and complex, PAH (16 speciated), pH, phenol (total), sulfate (water soluble),

sulfide, nitrate

TPH Texas Bandmg Allphanc,ﬂ'ﬁlrumat:c Split, PAH (16 speciated), TOC Seil

TPH Texas Bandlng_ﬂl_iphatlc_j'hrc_:rm;tlc Split, PAH {16 speciated) Leachate

TPH Texas Banding Aliphatic/Aromatic Split, PAH {16 speciated) Water

TPH Texas Banding Aliphatic/Aromatic Split, TOC, organic matter Soil

Sulphur (total), sulphate (water and acid sulub!e]_ pH Soil

Sulphate, ammoniacal nitrogen, dissolved magnesium, pH Water

VOC, SVOC, TOC, organic matter Soil

VOC, SVOC Leachate

YOC, SVOC Water

Organotins dibutyltin/ tributyl-tin/tetrabutyltin/triphenyl-tin, Tetraethyl- Sail

lead/tetramethyl-lead

Organotin Leachate

__ Organotin R C— Water

TPH Texas Ean{ilng Alsphatlc}'ﬁtmmatic Spht BTEI 'U'DE SVOC Soil,
water
leachate

TPH Texas Banding Aliphatic/Aromatic Split, BTEX, SVOC, VOC, arsenic, Soil,

boron (water soluble), beryllium, cadmium, chromium (total), copper, lead, water,

mercury, nickel, selenium, vanadium, zinc, cyanide (free, total and complex, leachate

pH, phenol (total), sulfate {water soluble), sulfide, nitrate

pH, sulphate (water and acid soluble), magnesium {water soluble), Soil




Key to legends, columns & water observabians S 0 I It e ' : h I l | | : S
Boreholes

5 wmiental a ptachmcal ¢ Uitan
Key to legends
Composite materials, soils and lithology
el Topsoil Eioi]  Made Ground v =5 Boulders
LT onalk ——] clay B -
25| Cobbles -:r“l_’? Cobbles & Boulders : Concrete
DI O 1S 2 O == o S b e PR e P S Ffe L i
-' | Gravel - Limestone _ Mudstone
"J“ Peat ! :_ 1 Sand f ,_ Sand and Gravel
i e Sandstone cxenl it Silt / Clay
e — . iz Siltstone
Note; Composite soil types are signified by combined symbols.
Key to “test results’ and 'sampling’ columns
Test result Sampling
Records depth that the test was Fram (m)
Depth carried out (e at 2.10m or between . Becords depth of sampling
2.10m and 2.55m) o (m)
PP - Pocket penetrometer result D Disturbed sample
reported as an equivalent undrained
shear strength (kN/m") B Bulk disturbad sample
SV = Hand held shear vane result
reported as an undrained shear ES Environmental sample

strength ﬂkﬂfmz}

PP result converted to an equivalent

undrained shear strength by applying a

factor of 50. Where at least 3 results Type W Water sample
abtained at same depth then an

average value may be reported.

SPT - Standard Penetration Test result

Result

(N value) {unco rrected}i'?'j Undisturbed thin walled
SPTic) = Standard Penetration Test uT sample 100mm diameter
result [solid cone) (M value) sampler
{l.m{:J:arren:.'ﬁﬂndil“'3

UT = Undisturbed sample 100mm
diameter sampler with number of
blows of driving equipment required to
abtain sample

Nate ' Seoting bBlows recorded in brockels.

Note *; Cosing depth records depth of casing when 5PT or 5PT(c) was carried out.
Note - Water depth records depth of water when SPT or SPT{c) was carried out.

Water observations Standpipe details
Described at foot of log and shown in the "water strike’ column. c - | Gravel filter Arisings
- Bentonite
b = water level observed after specified delay in drilling
Slotted pipe
57 = water strike
Unslotted pipe
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W] (e TEST RESULTS SAMPUNG
WELL BESCRIPTION LEGEND [:rIHI q“_ﬁr”:mf TYPE] = CASING | WATER | FROM].. , =
1T pepTHm) RESULE N oeerw pmil cever gmi ] fm |12 TYPE
Browm clayey very gravelly SAND. Gravel consists T 0.00 | 1.20 B
of concrete, brick, flint and plastic, o
{MADE GROUIND] g
Ji 0.50 b
fooad
Pediem dense brown slightly clayey silty fine 7 :-1 : " el
SAND with rare gravel of flint and brick, B 3 i 00 8
{MADE GROUND] L '
et
Eetween 1.2m and 1,65m depth, becaming oronge érown oo s e ol A ool s 0
grey. s 1.20-1.65
] :-:-""-:':-
Foocs
I s
J e
Fass
i
— e A : ﬂ I n
‘ery soft crange brown wery sandy CLAY, [t o e Ly
(BOGMOR SAND MEMBER) ]
. T AT SPT N=(3} 7 2.70 1.5 270 b
P L Am and 31 R dlepdiy, broaming orenger Broiad, bvcim - — -
ovad riad hrosm. i i S T 2.90-3.15
2 iy 120 D
- 220 SPT N={6) 20 4.20 3 4,20 D
Very soft dark grey and orange brown very sandy s PlKeEiT 4.20-4.65 1)
CLAY 2 B il
IEOGMNOR SAMND MEMEER) :—_—_—
l..n:.-: 5 2m dipphty, som growel of clapiione, fiadand pyrire. ::_:_: =20 b
== 570 SET WN={FI 20 5,70 4 570 | 610 B
Firrm high strength dark groy CLAY. oy gty 7 C 70-6.15 172 ;?{I D
{LONDON CLAY FORMATION) =] ;}P g +D S ;
COETINUIED Cesl HERT SHEET —
Nates: Chiselling fear 1 Bour fram & 7m 10 8 9m depth
Ground level (mAGD) Co-ordinates Title Method of excavation
471442, 108321 Borehale record Shell and auger
Groundwater observations Date of excavation (range if applicable) Appendix
Groundwater encountered at 8.6m depth, rising to $m after 10 minutes, 31/10/2016
1 Tmafier 15 minutes and rermaining at 3.7 after 20 mimutes i d | be
Location plan on drawing number
i BHO1

Report ref:  STRETI0R-GOT Rewvision:
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= = TEST RESLULTS S8 M PLING
- . [:;I"'THI'I\.'.I'nﬁ..l ‘.\'_I:"
WELL DESCRIPTION LEGEND T G 'WTE
fr) | STRIKE 'I'F'E.:' : RESLILT LS h.u 'l.i'.l.."l.TaF: FROM reremy| e
DEFTH im) DEPTH ¢mlf LEVEE im] ] [m)
B > piprin PP 670 PP=78 670 0
K B Tt SPT N={7) 27 5.70 7.30 o
1 iy 7.30-7.75
5 —— 7.70 D
y : Medium strong dark gray CLAYSTOME recovered : =l
o I 5 CRrs BNy 2 gl ST () n=igya0 | s.70 17 |&70 b
1 |*| asangular gravel and cobbles. - 8 70-9.15
‘] | (LONDON CLAY FORMATION) eSS S
Saff becomeng very shiff high strength dark grey : =gy 01
| ] T=F2 . )
sandy CLAY. A= u 920|965 | UT
{LONDON CLAY FORMATION)  FErat
4= PP 970 PE=167 9,70 ]
E:_:_: SET W=[10} 27 870 6.5 1070 K]
T+ — 10.70-11.15
3 (R PP 1070 FP=129
s ]
:»,,}.-11'3‘;} i gy =]
S e
i e PP 11.70 PP=T9 11.70 ¥
S L I
s 13—
e i
LOSTINAED Ci NEYT SHEET
Motes:  Chiselling for 1 hour from 5 7m to 8§ Sm depth
Ground level (mACD) Co-ordinates Title Method of excavation
471442, 108321 Borehale record Shell and auger
Groundwater observations Date of excavation (range if applicable) Appendix
Groundwater encountered at 8.6m depth, rising to $m after 10 minutes, 31/10/2016
3.7m after 15 minutes and remaining at 3.7m after 20 minutes Bacald ; P be
GLEDOn plan Oon drdwing numer
i BHO1
Report ref:  STRETI0R-G01 Rewvision: (1
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DESCRIPTION

LEGEMND

[:-EI'-'THI WATER

TEST RESULTS

AN PLNG

) | STEIKE

TYPE/
DEFTH (m)

RESUILT

CASNG
DEFTH {m

WATER
LEWEL (rm]

FROM
[mj

ToH{m]

TYPE

-

e
s
"

IIIIIIIII|IIII.IIIII|IIIIIIIII|IIIIIIIlJlIIIII-IIIIlIIJIIIIII|IIIIIIIII|IIIIIIIIllIIIII.IIII|IIIIIIIIIIIIIII-I-IIIlII.IIIIIII

LOMTINGED Ol HEYT SHEET

PP 12.70

SPT
13.70-14.15
PP 13.70

PP 15.70

SPT
16.70-17.15

P 17.70

LT=87

PP=142

N={%) 40

FP=100

LT=100

PP=213

N=[12} 47

PP=158

3.0

270

6.5

12.20

12.70

13.70

14.70

15.20

15.70

16.70

1770

12.65

153.75

LT

LIT

Netes: Chiselling for 1 hour fram & 7m 1o B 9m depth

Co-ordinates
471442, 108321

Ground level (mACD)

Groundwater observations

Groundwater encountered at 8.6m depth, rising to $m after 10 minutes,
3. 7m after 15 minutes and rermaining at 3.7m after 20 minutes.

Title

Borehale record

Date of excavation (range if applicable)
31/10/2016

Location plan on drawling number

o2

Method of excavation

Shell and auger

Appendix

BHO1

Report ref:  STRE7I0B-GO1

Reaision:

{1
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. |
= |

= e e e e
p TEST RESULTS SAMPLING
5 - [:-;I'-'THI WATER
BESCRIPTION LEGEND TPE =TT e
[ STRIKE
i BEPTH {m) RESULT | sepreimih tove mn] gy 720 TYPE
s UT=93 18.20]1865| UT
I— PP 18.70 PP=22 18.70 D
|_. [Frevm 39, e chépth, becaming wery soji ::_:_: 19.70 [
= 5PT N=12}50 | &.70 7 |20.00 b
2 et =y L 20.00-20.45%
BOREHOLE TERMBNATED: AT 30,45 — —20.45
Netes: Chiselling for 1 hour fram & 7m 1o B 9m depth
Ground level (mACD) Co-ordinates Title Method of excavation

47144F, 108321

Groundwater observations

Groundwater encountered at 8.6m depth, rising to $m after 10 minutes,
3.7m after 15 minutes and remaining ak 3.7m after 20 minutes

Borehale record

Date of excavation (range if applicable)
31/10/2016

Location plan on drawling number

o2

Shell and auger

Appendix

BHO1

Report ref:  STHETIOR-GO]

Reaision:

{1
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WELL

DESCRIPTION

LEGEMND

[:-EI'-'THI WATER

TEST RESULTS

AN PLNG

) | STEIKE

TYPE/
DEFTH (m)

RESUILT

CASNG
DERTH (]

WATER
LEWEL (]

FROM
[mj

ToH{m]

TYPE

Browm clayey very gravelly SAND. Gravel consists 0.00 | 1.20 B
of concrete, brick, fint and plastic,

(MADE GROUND)

T,

LLLils
ettt
¥

0.50 K]

~
.
o= -
X
) & .
e
-
L e P,

R T

Q.e0

Liil

A

Very soft becoming soft brown grey and arange
brown sandy gravelly CLAY. Gravel consists of fling
and brick.

(MADE GROUNDY

..,.
=,

L

A

<]
5

e
™

o e A A
ey e

b
R
L

5

PP LK FP=13 1.04 (8]

&l

o

SFT
1.20-1.65

N={3) 10 IDRY 1.20 B

AR

\".-"".-":_."' gt
'

ARG

e U B N R
Ly

M ALY R

J:-?"'- AL

o

o
P
e e e e g e et e i s el g

S

B AL S

a8

S
i

n
i
!'\.-'\.

L

HFEN

o -:'.-' ;-'h.r-'f‘:'

2.0 B

E

d
)]

e
'.__.'H.__.'H.I e
R

T,
e

A
_

s

B T e Pt T P, I P,

& T T
ek

=PT .70

2.70-3.15

MW={4) 14 DRY 2.0 (K]

d
R

R e e e e e e e

Py 8
o I_’II_II

.,.
L e Myl
LR

L
e

S

i
3 .'-.-".
e

PP 320 PP=20 3.4 K]

FAC
P b
i

e el A

P RF,
iyt
l'--

sy
L,
o

ol

-----

.1

I|IIIIIIIII|IIIIIIIII|IIIIIIIIllIIIIIIIII|II‘IIIIIIIIIIIII-II

M

5
an.
.':':«.' B

3.60 FP 360 PP=T0 360 I

Firm orange brown and grey very sandy CLAY.
(BOGMNOR SAND MEMBER)

SPT
4. 204,65
PP 420

N={3) 16 4.25 ory | 420 o

PP=29

520 PP 520 PE=129 5.20 ¥]

Firm to s&iff high, medium and very high strength
dark griy sandy CLAY,
(LONDON CLAY FORMATION)

SPT
5.70-6.15

N={1) 14 .25 oRY | 5.70 o

LCOMTINUED Dol HEWT SHEET

Notes:

Ground level (mACD) Co-ordinates

471400, 108299

Method of excavation

Shell and auger

Title
Borehale record

Groundwater observations Date of excavation (range if applicable) Appendix

Mo groundwater encountered, 0112016 C

l.:.:mm plan on drawing number BH 02

Report ref:  STHETIOR-GO] Revision: {1
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WELL DESCRIPTION

LEGEMND

[:-EI'-'THI WATER

TEST RESULTS

AN PLNG

) | STEIKE

TYPE,
[HEFTH (m)

RESULT

CASNG
DERTH (]

WATER
LEWEL (rm]

FROM
[mj

T gm]

IYPE

| femm 7, dvn depth. hecaming very silly

Lot 10 2m ooy, growed af shiells omd capsione.

i .~

LCOMTINUED Dol HEWT SHEET

PP &.20

SPT
F.20-7.65
fpT20

SPT
10.20-10.65
PE10.20

N={5) 20

N={5) 23

PP=6T

PE=217

LT=#¥

PP=225

LIT=89

425

425

DRY

ORY

6.0

7.4

8.0

2.0

9.0

020

11.20

11.70

9.15

12.1%

Ut

T

Notes:

Co-ordinates
A71400, 108299

Ground level (mACD)

Groundwater observations

Mo groundwater encountered,

Title

Borehale record

Date of excavation (range if applicable)
024112016

Location plan on drawling number

o2

Method of excavation

Shell and auger

Appendix

C

BHO2

Report ref:  STHETIOR-GO]

Reaision:

{1



SUIILECNIICS

WELL DESCRIPTION

LEGEMND

[:-EI'-'THI WATER

TEST RESULTS

AN PLNG

) | STEIKE

TYPE,
[HEFTH (m)

RESULT

CASNG
DERTH (]

WATER
LEWEL (rm]

FROM
[mj

ToHm]| TYPE

i .~

LCOMTINUED Dol HEWT SHEET

SFT
13.20-13.65%

PP 14.20

PP 15,320

SPT
16.20-16.65

N={9) 37

PR=22%

LIT=78

PP=8E

N=[11} 40

LT=84

12.00

12.00

DRY

ORY

12.20

13.20

14.20

14.70

15.20

16.20

17.20

1770

1515 WT

1815 WT

Notes:

Co-ordinates
A71400, 108299

Ground level (mACD)

Groundwater observations

Mo groundwater encountered,

Title

Borehale record

Date of excavation (range if applicable)
024112016

Location plan on drawling number

o2

Method of excavation

Shell and auger

Appendix

C

BHO2

Report ref:  STHETIOR-GO]

Reaision:

{1



SUIILECNIICS

= = s &
z . TEST RESULTS SANPLING
=y g [};I"'THI'I\.'r'nﬁ..l ER
WELL DESCRIPTION LEGEND =
iy | sTRIKE TYPE] RESLIET casihG | water [FRoml L
CEFTH im) DEFTH dml| LEVEL (m]] [m)
= — 7 PP 18.20 PP=175 18.20 o
= 13.20 D
= 5PT w={9)43 | 1200 | ory |20.00 B
4+ — 4 20.00-20.45
BOREHOIE TERAMINATED: AT 3 45m — = 2045
Notes:
Ground level (mACD) Co-ordinates Title Method of excavation

471400, 108299

Groundwater observations

Mo groundwater encountered,

Borehale record

Date of excavation (range if applicable)
024112016

Location plan on drawling number
0z

Shell and auger

Appendix

C

BHO2

Report ref:  STHETIOR-GO]

Reaision:

{1



SUIILECNIICS

. e e e e e
e e TEST RESLILTS SO R PLING
WELL DESCRIPTION LEGEND [’I'::HI ::_'?IE: TYPES T casing | warer | FROM] pivE
) DEFTH (m) - DEATH dmlf LEWEE (m1] (m) i
Browm slightly clayey wery sandy GRAVEL. Gravel T 0.00 | 1.20 B
consists of concrete, flint, brick, fibrous material o
and accasional cobble of concrete, e <
IMADE GROLMND R
. 0.50 D
F2i o0
Very soft greenish orange brown and brown 7 E.-q. ol
gravelly very sandy CLAY. Gravel consists of = j_f_f{f.’gj i 00 8
concrete, flint and brick, = -'_i,'_j,?:f_'. '
m s
AT SR e 1,20 SFT M=(2} 5 1.20 DRY 1,20 0
Loocse orange brown and grey gravelly very clayey ] 1.20-1.65
SAMD. Gravel consists of flint. = Wiy
[BOGNOR SAND MEMBER] al
. 2.20 b
Fi- SpT N=(2} 7 270 | ory |z70 D
A 2.70-3.15
. 3.20 b
- 4.20 SPT N={3) 11 4.25 ory | 4.20 D
Firm becoming stff and very stiff dark grey silty o [P 4.20-4 65 13
CLAY. g A
(LONDON CLAY FORMATION) :—_—_— TR0 Ko
: ey 5.20 5
s o] ST N={?) 19 4.25 oRY | 570 D
T — - 5.70-6.15
COETINGIED Cesl HERT SHEET —
Motes:
Ground level (mACD) Co-ordinates Title Method of excavation
471433, 108282 Borehale record Shell and auger
Groundwater observations Date of excavation (range if applicable) Appendix
Mo groundwater encounterad, 037112016 i

Location plan on drawling number

o2

BHO3

Report ref:

STNE730B-GO1

Reaision:

{1



SUIILECNIICS

WELL DESCRIPTION

LEGEMND

[:-EI'-'THI WATER

TEST RESULTS

AN PLNG

) | STEIKE

TYPE,
[HEFTH (m)

RESULT

CASNG
DERTH (]

WATER
LEWEL (rm]

FROM
[mj

ToHm]| TYPE

lot f.2m shepdf, graved and cobbies of weok cloysfons,

i .~

LCOMTINUED Dol HEWT SHEET

SPT
7.20-7.65
PR F20

FPE20

SPT
10.20-10.65
PE 1020

PP 11.20

N={6) 25

PE=129

PR=22%

LIT=57¢

N={6) 20

PP=536

PP=121

425

5,00

DRY

ORY

6.0

7.4

8.0

2.0

9.0

020

11.20

11.70

9.14 uT

1215 WT

Notes:

Co-ordinates
471433 108282

Ground level (mACD)

Groundwater observations

Mo groundwater encountered,

Title

Borehale record

Date of excavation (range if applicable)
03/11/2016

Location plan on drawling number

o2

Method of excavation

Shell and auger

Appendix

C

BHO3

Report ref:  STHETIOR-GO]

Reaision:

{1



SUIILECNIICS

WELL DESCRIPTION

LEGEMND

["r-THI--I.-,c.J e TEST RESLULTS
"L Lk | =

AN PLNG

(mj |sTrice]  TYPE RESULT G
DEPTH (m) S OERTH i

WATER | FRORM

vt tmi] fm ToHm]| TYPE

|t 12 2m cepli, Becoming silly

i T Jen dpptiy, gravel af glppilone

L..o¢ 17 2o dipcly, Decoming sl

LCOMTINUED Dol HEWT SHEET

SFT N={3) 36 .
13.20-13.05%
PE 1320 PE=200

58T N=[12}39 | &.00
16.20-16.65
PP 16.20 PP=45

12.20 K]

DRY 13.20 I

14.20 B

147001515 uUT

15.20 (]

ORY 16.20 (]

17.20 ¥]

177001815 WT

Notes:

Ground level (mACD) Co-ordinates
471433, 108232

Groundwater observations

Mo groundwater encountered,

Title
Borehale record

Date of excavation (range if applicable)
03/11/2016

Location plan on drawling number
0z

Method of excavation

Shell and auger

Appendix
i

BHO3

Report ref:  STHETIOR-GO]

Reaision:

{1



SUIILECNIICS

= o s
* 5 TEST RESLILTE SAMPLING
=y g [};I"'THI'I\.'r'nﬁ..l ER
WELL DESCRIPTION LEGEMD =
i) | STRIKE T\'PE.:' _ RESLILT CAS hlu 'L".li."xTEF: FROM T i IRE
CEFTH im) DEFTH dml| LEVEL (m]] [m)
= — 7 PP 18.20 PP=208 18.20 o
S 19.20 D
—::—:—: SPT N=[12} 43 £.00 pRY |20.00 3]
2 goinenlibe, 20.00-20.45
BOREHOIE TERAMBNATED: AT 30,45 — = 2045
MNotes:
Ground level (mACD) Co-ordinates Title Method of excavation

471433, 108233

Groundwater observations

Mo groundwater encountered,

Borehale record

Date of excavation (range if applicable)
03/11/2016

Location plan on drawling number
0z

Shell and auger

Appendix

C

BHO3

Report ref:  STHETIOR-GO]

Reaision:

{1



L e lul= I o
cal consultants

L] [ ]
Driven tube sampling
_:._._ r.__..l IIE|'I!_.:_-. -_i'- I:I .i-. _'1_'_|'_'-:'."|

Key to legends

Composite materials, soils and lithology

e '-"-_':I'.d;l\-h"' et bt N
2 Tg Topsoil };ﬁ Made Ground oo O Boulders
T Chalk | Clay B -
Cobbles ;r :;' Cobbles & Boulders ¢ Concrete
AR Gravel L Limestone ———| Mudstone
: = ﬂ.": Peat T Sand Sand and Gravel
"""" Sandstone | il Teo=d Silt / Clay
ol W ol . izl siltstone
Note; Composite soil types are signified by combined symbols,
Key to ‘test results’ and 'sampling’ columns
Test result Sampling
Records depth that the test was
: . From {m) :
Depth carried out [le.; at 2.10m or belween To ( Becords depth of sampling
2.10m and 2.55m) o(m)
D Disturbed sample
FID - Photo lonisation Detector result
{ppm equivalent Isobutylene) B Bulk disturbed sample
PP — Packet penetrometer result
(kN/m’) Environmental sample
HVP - Hand held shear vane result ES comprising plastic and/or
(kN/m’) glass eontalner
PP result converted to an egquivalent
undrained shear strength by applying o
Result foctor of 50. Where at least 3 results Type W Water sample
obtoined ot same depth then on
averoge volue may be reported,
SPT = Standard Penetrotion Test resuilt Lllndss.turh-ed o ple. 3 m
diameter sampler with
(unpapreciea) U{32] number of blows of drivin
5PT(c) = Stondard Penetration Test TN E == e 5
result (solid cone) {uncorrected) 9 p q
abtain sample
Water observations Standpipe details
Described at foot of log and shown in the "water strike’ = ) T a
column: S Gravel filter @ E,g IE Arisings
- Bentonite
b = water level observed after specified delay in drilling
Slotted pipe
=

water strike

Unslotted pipe

Density

Density recorded in brackets inferred from density testing and soil descriptions from across the site (i.e.:
[Medium dense]).



SUILECIITNICS

- .l I =
= — [ | = — — = = —

! N H [:-EI'-'THI WATER TEST RESLILTS SA R PLING
WELL DESCRIPTION LEGEMD imy | sTRIKE DED;:[:'H] RESULT DE..:]S_.HH::I LE:?IEI:“J FT:;-H Taiml| TR
‘egetation onto dark brown slightly clapey e
gravelly SAND with frequent rootlets. Gravel R ;A0 B
canists of Mint and brick, T 0.20 0.20 D
{MADE GROUND) f domsieed (0,30
Yellow brown very silty SAND and GRAVEL. Jorane 0.40 ES
Gravel consists of flint. i
IWMADE GROUND| by
Brown and orange brown shightly clayey gravelly 3 .
very sifty fine SAND with sccasianal gravel-sized B
pockets of red silt. Gravel consists of flint, brick, - j (.30 o
timber, ash and concrete. B ]
|_{MADE GROUND) e oo
Reddish brown SAND and GRAVEL. Gravel p et _ i
cansists of Mint and quartzite (pea gravel] and — _'ﬁ-;.-‘ﬂ?'_;?*; '
brick. B s
(WMADE GROLINDY :\-::t,,:ﬂ:j__.
Firrm beown slightly sandy gravelly CLAY. Gravel L Sy B
consists of flint and quartzite. i -‘ff':‘-::
h {MADE GROLUND) Vs s R
Compact grey brown shightly sandy =lighthy - ;-:n,j 1.0 | 1.BO o
grawvefly SILT. Gravel consists of fling, brick, timber - ;v:ﬂ.:':-'
and calcareous deposits, FoR
{MADE GROUND]} = jjﬁ;ﬂ
i
Jese
B
P iy
Eirm vary high strength orangs brown mottled . i B B
red brawn slightly sandy slightly gravelly very 2 :,;'"":; PP 2.40 PP=179
silty CLAY. Gravel consists of flint, guartzite, brick g e
and timber. - R\::\*’:L
| {MADE GROUND) L, et 5 9
Very soft very low strength grey sightly gravelly E ety 50 380 Pp=13 .80 o
wiary sandy CLAY with occasional raotlets, Grawel 1 — — |
consists of flint. :—_—_—
{BOGNOR SAND MEMBER) #£77] 3.00
BOREHGLE TERMINATED AT 2 0dm B

Notes: Terminated due to suspected service fram 1m to 1.5m depth. Borebale collapsed to 1m depth. For Dynamic Prabing, refer to OPO1

Ground level (mACD) Co-ordinates Title Surface breaking
471468, 108281 Driven tube sampler borehole recosd Mo
Groundwater observations Date of excavation (range if applicable) Appendix
Mo groundwater encountered, 317102016 0
Location plan on drawing number
i DTSO1a

Report ref:  STHETIOR-GO] Revision: {1




SUIILECNIICS

= - TEST RESLILTS SO R PLING
\ o . [i-;l'-'THI WATER
WELL DESCRIPTION LEGEMND irt | sTRIKE TYPE} RESLIET CASENG WATER | FROM - rPE
i i BEPTH (m) = DEPTH {ml} LEVEE (m1) [m) e
Vegetation onto dark brown slightly clayey S Sete
pravetly SAND with frequent rootiets. Gravel ::’_,:"-_._. 1 9.10
consists of bitumineus coated material, fiint and T
Brick. Fo= 030 0.30 D
{MADE GROUND - REWORKED TOPSOHL) o
Grey brown SAND and GRAVEL Gravel consists of | ] :jh*“
flint, brick and concrete, 5 "'~. j"
{MADE GROUND] B R
Red brown SAND and GRAVEL. Gravel consists of | ] 270
brick and flint. p o
{MADE GROUND) i S
£ Compact grey brown slightly clayey slightly i ;:"w'-; SPT N={7) 10 100l 130 o
St gravelly sandy SILT. Gravel consists of flint, brick = _{,:\1,-:1.; 1.00-1.45
H. || and timber B o
“ | |7 L iMADE GROUND) B
2 B : o 1, dm depth, becaming arey aod oronge broar. A I-:;:-\.-:"-lie-j.r'
H Fidas
1 Foia
H: i o
s B
1 I- e
' e
T p el
U EE i
-1 i e g
% . i ;__,'._-:_El;'.
T o SFT N=(4} 8
a 8 fois 200245
T S
SR 3 e
B = e
- g i
- B g
E | — = T
- gt
4 | i "\: '.-_
qEE Foex
i gy p i
B EE [l iy
H. x .{k’.:‘-:{.';'-.
s o
"‘_ - = e < -I.-q.
IF H5 oo UL
=1 s -:n:.-'r'% o 3.00-2.45
.4 || Vervsaftvery low strength dark grey slightly silty =422 st PP S.HZIhI PP=13 e W
|-{5 | sandy gravelly CLAY. Gravel consists of flint, brick, i _,: "‘:_':
_~L_ < | timber and metal. Slight hydrocarbon odour N -'
o _' present. g f; ",
"1 |* }.{mADE GROUND) s s praso | ep=ts
<1 || Firm medium to high strength grey mottled N {';.:.-f{
‘H 1 crange brown slightly gravelly silty sandy CLAY. g
") |* | Gravel consists of brick and flint. Slight e
|5 | hydrocarbon odour present. :'{f{_' : PP 3.80 PP=52 1.80 o
- | (MADE GROUND) g i
o . v SPT N={2) 11
Lo S A, .. |
}%E .frovm . depth. becaming very [ow séremgth. . : :: “F‘[II:‘D-II-.iEE Pp=13 4.10 E3
%’,ﬂ-‘ [..froem £, 30 depeh, becaming high srength. - ff :.:t.'_: PP a.30 PP=83
e ] o
] = o
e
%%K{ Firm high strength orange brown and grey m =encos ko
£ ;;é: shightly silty CLAY. 3 Py, FhAhd FF=1i4
ﬁ%} {LONDON CLAY FORMATION) ] a7ol as0 o
e 1T ——
A 5 i
i;ifi +— P 4,50 PP=113
e TS T T ——] 5.00

Notes: Hydrocarbon odour bebween 3 moand 4. 5m depth, Standpipe instafled ta Sm depth,

Ground level (mACD) Co-ordinates Title Surface breaking
471464, 108281 Driven tube sampler borehole recosd Mo

Groundwater observations Date of excavation (range if applicable) Appendix

Mo groundwater encountered, 317102016 0

lc.gﬂl‘lm plan on drawing number DTSUI b

Report ref:  STHETIOR-GO] Revision: {1




SUIILECNIICS

= s =
e e TEST RESLILTS SO R PLING
WELL DESCRIPTION LEGEND oerTH] wae TPET e T Teow
{my | STRIKE AR RESULT : : TaH{ml| TYPE
[HEFTH {m) DEPTH ¢l LEWEE Emil] [m)
'{uﬁ_ﬁ; a SFT B={3) 12
e -
ﬂﬁ S ] 5.00-5.45
A B
hﬂ L |
%@hj#*ﬂ =
ey A
Tt ) H
BOREHOLE TERMINATED AT &4hm -
Motes:  Hydrocarbon odour between 3. 5m and 4.5m depth. Stand pipe instafled to S depth,
Ground level (mACD) Co-ordinates Title Surface breaking
471464, 108281 Driven tube sampler borehole recosd Mo
Groundwater observations Date of excavation (range if applicable) Appendix
Mo groundwater encountered, 317102016 0

Location plan on drawling number
0z

DTSO01b

Report ref:

STNE730B-GO1

Rearision:

{1



SUILECIITNICS

. |
= |

= e e e s
= = TEST RESLULTS S8 M PLING
=y g [i';I"'THI WATER
WELL DESCRIPTION LEGEMND TYPE} CASENG WATER | FROM
| STEIKE
. el DEPTH im) RESULT oepTH imil Lever mi] tmi ToHim]| TYPE
Light grey brown SAND and GRAVEL. Gravel S ER
consists of brick, concrete, flint and bituminous 2 ::*; X
coated material, e 0.20 ES
{MADE GROUND) = .:;lx-u‘
b e e
ity {0, 5
Firm orange browen and grey slighthy gravelly N (A il o B
sandy very sifty CLAY. Gravel consists of concrate, = .':':.5:1"_:"5 0.50 0.50 b
\ brick and timber: e
{MADE GROUND) == 0,70
Red and brown very clayey GRAVEL Gravel ;] :':j:ﬂ_:* PP O.EO PP=15K
\ consists of brick and flint. e .90 b
(MADE GROLND) E };‘f " 3
Suff very high becoming high strength dark B ety ; DZPTJ; N=(2} 7
orange brown and grey slightly gravelly silty ] .-i._':x;;-}: ;-p ;_1]':; et 1.10 D
sandy CLAY. Gravel consists of flint and n :*:;ﬁ,-ﬁ?_;{ : 2
ferrugineus sandstone, Ft 130
i e
{MADE GROUND) Pty PP 1.40 PP=21 1.40 D
Soft low stremgth dark brown slightly gravelly i 1.50
silty CLAY with frequent rootlets. Grawvel consists <4 — —1"
of arganic matter and flint. Organic odour 1 — - 1.60 | 1.0 o
Dresent, 1 e B, PP 1,70 pp=17
{MADE GROUND) T+ — -
Soft becoming firm veny low to high strength of ] PP 1.90 PP=20
grey brown bacoming orange brown and gray T b e SPT N=[2} 6
slightly sandy silty CLAY with some gravel-sized :—_—_— 2.00-2 .45
pockets of grey brown sand. 4 — —]
{BOGMOR SAND MEMEER) 5 S PR 2.20 PP=13
i Y 230 | 2.50 K]
4 PP 2,50 PP=38
+ — - PP 2,70 PP=75
T — PP 2.50 PP=T1 2,50 D
e optiy SPT M={3) 10
] 3.00-3.45
BOMEHOLE TERMINATED AT 3,45m 2 345
Notes: Organic odour between 1.3m to 1.5m depth, For Dynarnic Probing, refer o DPO2
Ground level (mACD) Co-ordinates Title Surface breaking
471458, 1062594 Driven tube sampler borehole recosd Mo
Groundwater observations Date of excavation (range if applicable) Appendix
Mo groundwater encountered, 317102016 0

Location plan on drawling number

o2

DTS02

Report ref:

STNE730B-GO1

Rearision:

{1



SUILECIITNICS

. |
= |

= e e e s
= - TEST RESLILTS SO R PLING
| o [i';I"'THI WAETER
WELL DESCRIPTION LEGEMD 5
i) | STRIKE T'I'F'E.!' _ RESLILT CAS H.u 'l.".li."l.Tl'F: FROM reremy| e
. [HEFTH (m) DEPTH ¢l LEWEE Emil] [m)
Light grey brown SAND and GRAVEL. Granel A
consists of brick, concrete, flint and bituminous S
coated material, = x,g. =] 0.20 0.20 ES
{MADE GROUND] / B S,
Grey brown, red brown ard brown slightly sifty Jom o.40 | 050 o
very clavey SAND and GRAVEL. Gravel consists of ] :jh*“
| brick, concrete, flint, ptastic and bituminous :_.'H,a_':‘-e SiE 5
coated material, ALt '
| {MADE GROUND) | G
. between d.Gm and 0. fm depih, becoming aork gres - '__'.;"-..-:"':EC_;"; .20 | 090 o
B S
B
BOREHOLE TERMIMATED AT 1.00m = —11™
Notes: Terminabed due o concrete obstrection, Borehole collapsed to 0.8m depth,
Ground level (mACD) Co-ordinates Title Surface breaking
471438, 108303 Driven tube sampler borehole recosd Mo
Groundwater observations Date of excavation (range if applicable) Appendix
Mo groundwater encountered, 317102016 0

Location plan on drawling number

o2

DTSO03

Report ref:  STHETIOR-GO]

Rearision:

{1



SUIILECNIICS

. 5 ) [:-EI'-'THI \WATER: TEST RESLILTS SO R PLING
WELL DESCRIPTION L] i i T — LGNS 1 JMNTER 1 M il vawe
[HEFTH (m) DEPTH ¢l LEWEE Emil] [m)
Grey GRAVEL. Gravel comsists of guartzite.
{MADE GROUND) ;‘I N
Yellawish brown very gravelly SaMND. Gravel g
consists of Brick, flent, concrete, mudstone and - 0.30 ES
iEnaous rock. " 0.40 ES

.

{MADE GROUND)

Dark grey slightly clayey SAND and GRAVEL.
Gravel consists of sandstone, flint and organic
matter,

(MADE GROUND)

Browmn slightly clayey SAND and GRAVEL. Gravel
. consists of flint, brick, sandstone and concrete.
1 | IMADE GROUND]

H | soft becoming stiff brown sandy gravelty CLAY.
' Gravel consists af flint, brick and sandstone,
(MADE GROLIND)

0.80 | 0.80 (B

1.15 W]

150 | 160 o
Grey and grey brown slightly clavey SAND,

H. | (BOGNOR SAND MEMBER) ]
B E 1.80 ES
: Ny 1.30 b
BOMEHCALE TERMINATED AT 2.00m .00

Notes: For Dyvnamic Probing, refer to 0PI, Standpipe instalbed to 2m depth, Standpipe 1m above grourd level, Sight bydrocarbon cdour noted within
graundwater.

Ground level (mACD) Co-ordinates Title Surface breaking

471418, 108292 Driven tube sampler borehole recosd Mo
Groundwater observations Date of excavation (range if applicable) Appendix
Groundwater encountered at 1.5m depth 10 minutes after completan, 3171020106 D

rizging to 1,35 depth after 20 minutes

;:::Hm plan on drawing number DTsuq_

Report ref:  STHETIOR-GO] Revision: {1




SUILECIITNICS

. |
= | =

= = Mo o e =
= TEST RESLILTS SO R PLING
g ” e [:-;I'-'THI".-'.ﬁ.'I ER
WELL DESCRIPTION LEGEMND (im) ;TRIKE TYPE} RESLIET CASENG WATER | FROM Teiml| Tive
DERTH (m) : DEETH iml) LEVEL imi] [m) ;
Crark grey and browmn slightly clayey GRAVEL. S ER
Gravel consists of granite, flint, quartzite and i et aap s
concrete, e ML
{MADE GROUND) f Pttt 0.30
\ Grey brown SAND and GRAVEL. Gravel consists of | 3. : {' : PPO.40 PP=8E 0.40 o
concrate and flint. B e
{MADE GROUND) B
5tiff becoming firm high becoming medium - 'i'f«":": R FEWES sl o s
strength grey brown slightly sandy gravelly CLAY N }_:‘:."-a
with some gravel-sized pockats of dark gray silt. p At PP O.BO PP=£3
Gravel consists of flint, brick, chalk, ash and glass. 4 _-f":i
{MADE GROUND| —p—e] 1.00 SPT MN=(4} 4
i 0 Bem hecaming easde Brows o grey. j'r o (R
e 1.00-1.45 1.10 D
Very dark grey SAND and GRAVEL, Gravel consists B s
of bituminous coated material and flint. :‘f"{ﬁ" 1.20
l"L {MADE GROUND) ff -ﬁij}ﬁf.,jr PP 1.30 PP=29
Soft low strength orange brown sandy very H f_.,.:;
pravelly CLAY with some gravel-sized pockets of ] ;3{:1.-'__
dark grey sand. Gravel consists of brick, flint, ¥ -:-_t-r:};?'_g-i_ sk | s
biturninous coated material, chatk, ash and - "-’,;' _.r; ; 1.
ferruginous sandstone. o -’F,;:};{;‘};
{MADE GROUND) p e
p Epliey
B e
- -*j_x::;.'-cf SFT M={4) 11
: = 50 2.00-1.45
Qrange brown and light grey clayey SAND, -
(BOGHOR S4MD MEMBER) )
. : 250 | 2.60 B
o 5PT N=(2} 7
- E A.00-3 .45
BOREHOLE TERMINATED AT 3,450 =l 345

Notes: 755 recovery bebween Im to 2m depth due to compression, Very slight TPH cdour noted within groundwater. For Dynamic Probing, refer to DPOM,

Ground level (mACD) Co-ordinates Title Surface breaking
471382, 108271 Driven tube sampler borehole recosd Mo

Groundwater observations Date of excavation (range if applicable) Appendix

Groundwater encounterad at 2.6m depth 30 minutes after completan. 31/10/2016 D

Location plan on drawling number

o2

DTS05

Report ref:

STNE730B-GO1

Rearision:

{1



SUIILECNIICS

_ e e e s
= - TEST RESLILTS SO R PLING
| o [i';I"'THI WAETER
WELL BESCRIPTION LEGEMND TYPE} CASENG WATER | FROM
| STRIKE
i [HEFTH (m) RESULT DEPTH ¢l LEWEE Emil] [m) TeHm)f. TYPE
Crark grey and brown slightly clayey GRAVEL. S ER
Gravel consists of granite, flint, quartzite and i et
concrete, :'TT':E.-" 0.20 0.20 ES
(MADE GROUNDY f et 0.30
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Mo groundwater encountered, 317102016 0
Location plan on drawing number
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WIPA

Fulflood Hoad, Lewgh Fark, Havant

Summary log for dynamic probing

solltechnics

ervironmental and geotechnical consultants

Dynamic Probing Test Number; DPO1
Easting:

MNorthing:

Ground level [maDD):

Date of test: 31/10/2016

Cone type:

anvil type;

Type of dynamic probing:
Manufacturer:

Model:

Maodel Number:

Equipment checked and in accordonce with EN IS0 22476-2, 5.1;
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summary of dynamic probing log for location DPO1 E
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WIPA

Fulflood Hoad, Lewgh Fark, Havant

Summary log for dynamic probing

Dynamic Probing Test Number: DPD2

solltechnics

ervironmental and geotechnical consultants

Easting: anvil type;

Morthing: Type of dynamic probing:
Ground level [maDD): Manufacturer:

Date of test: 31/10/2016 Model:

Cone type: Model Humber:

Equipment checked and in accordonce with EN IS0 22476-2, 5.1;

Depth to top of increment (m)
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WIPA

Fulflood Hoad, Lewgh Fark, Havant

solltechnics

ervironmental and geotechnical consultants

Summary log for dynamic probing

Dynamic Probing Test Number; DPO3
Easting:

MNorthing:

Ground level [maDD):

Date of test: 31/10/2016

Cone type:

anvil type;

Type of dynamic probing:
Manufacturer:

Model:

Maodel Number:

Equipment checked and in accordonce with EN IS0 22476-2, 5.1;
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VIPA,

Fulflood Hoad, Lewgh Fark, Havant

solltechnics

ervironmental and geotechnical consultants

Summary log for dynamic probing

Dynamic Probing Test Number: DPD4
Easting:

MNorthing:

Ground level [maDD):

Date of test: 31/10/2016

Cone type:

anvil type;

Type of dynamic probing:
Manufacturer:

Model:

Maodel Number:

Equipment checked and in accordonce with EN IS0 22476-2, 5.1;
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WIPA

Fulflood Hoad, Lewgh Fark, Havant

solltechnics

ervironmental and geotechnical consultants

Summary log for dynamic probing

Dynamic Probing Test Number; DPO5
Easting:

MNorthing:

Ground level [maDD):

Date of test: 01/11/2016

Cone type:

anvil type;

Type of dynamic probing:
Manufacturer:

Model:

Maodel Number:

Equipment checked and in accordonce with EN IS0 22476-2, 5.1;
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ESG
2 Newton Close

Drayvton Fields Industnial Estate ’
Daventry _
Northants NN11 8RR

leiephone: 444 (1) 1327 TO3IRIA
Facsimule: +44 (0) 1327 300154

TEST REPORT

CONSOLIDATION TEST REPORT
B.S. 1377-5:1990

Client:  Soiltechnics Limited Report No. 51028540/16/01
Address: Cedar Barn, White Lodge, Walgrave, NNG 9PY Lab. Ref. 45302176
Site: STN3739B - MIPA, Havant Reported: 29.11.16
Location: BHO @ 9.20-9.65m Received: 14.11.16
Visual Description: Brown grey CLAY Test Date: 17.11.16
Initial Moisture Content 27.3 % Lab. temperature 15-19 «C
Initial Bulk Density 1.83 Mg/m?® Initial Voids Ratio 0.782
Initial Dry Density 1.52 Mg/m3 Degree of Saturation 4.2 %
initial Specimen Diameter 74.80 mm Final Moisture Content 24.1 %
Initial Specimen Height 19.10 mm Assumed Particle Density 2.70 Mg/m?
Orientation of specimen: Test specimen laken in same direction as sampling.

0.75 ¥

0.70 1

N

0.65 +
{JLE'D ':_ "‘l—-_._______-_‘_-_‘_-_-_-_‘_‘_
B [ —
0.55 + .
10 100 1000 10000
Vertical Pressure (kPa)

Increment No. 1 2 3 4 5
Pressure (kPa) 180 360 720 1440 180
Seltlement (mm)  0.900 1.247 1.643 2111 1.956
Voids Ratio 0.698 0.665 0.628 0.585 0.599
My (mzMAN) 0.26 0.11 0.06 0.04
Cv (m®year) 38.61 9.99 5.54 3.66
190 1.00 3.61 6.25 9.00

The test was carried out in accordance with BS 1377- 5:1990, Clause 3
t90 value determined by root time curve-fitting method.

ad-_ e e o)
Sign [ 1D. Bernll - Laboratory Manager

For and on behall of Environmental Scientifics Group PEQ-E.' 1of1
Cnions peed micrprelabnes expressed herem me oulsde (b scope of LEAS - acoredetaion
This Tesx Bepar nsy ot be repaoducad cahier than in ull, excepe with e preod woneen appecial of ehe sang Laboraleny

Emaronmental Saentifics Groop Beasiered m Enpland Moo TER0S00 . Regetered Ciftee: ESG Houwse, Bretby Busness Fark, Ashby Boad, Burios oo Teent DELS 0% I oo S8 var 3 40



EsSG -
2 Newton Close E
Dravton Fields Industrial Estate o
Daventry L
Northants NN1 1 8RR N E
Teilephone: +44 (0) 1327 TO3R2N el tn
Facsimile: +44 (03 1327 300154 E
CONSOLIDATION TEST REPORT
B.S. 1377-5:19590
Client:  Soiltechnics Limited Report No. 51028540/16/02
Address: Cedar Barn, White Lodge, Walgrave, NNG 9PY Lab. Ref. 45302182
Site: STN3739B - MIPA, Havant Reported: 29.11.16
Location: BHO2 @ 14.70-15.15 Received: 14.11.16
Visual Description: Grey CLAY Test Date: 17.11.16-24.11.16
Initial Moisture Content 24.6 % Lab. temperature 15-19 ©C
Initial Bulk Density 2.02 Mg/m? Initial Voids Ratio 0.662
Initial Dry Density 1.62 Mg/m? Degree of Saturation 100.5 %
initial Specimen Diameter 74.70 mm Final Moisture Content 25.4 %
Initial Specimen Height 19.10 mm Assumed Particle Density 2.70 Mg/m?
Orientation of specimen: Test specimen laken in same direction as sampling.
0.60 ¥
]
0.55 1
0.50 -=
d .‘\
0.45 + }\
0.40 + .
10 100 1000 10000
Vertical Pressure (kPa)
Increment No. 1 2 3 4 5
Pressure (kPa) 300 600 1200 2400 300
Settlement (mm)  0.976 1.361 1.813 2.380 1.942
Voids Ratio 0.577 0.543 0.504 0.455 0.493
M (maMN) 0.17 0.07 0.04 0.03
Cv (m?/year) 10.65 6.20 2.78 1.58
190 3.61 5.76 12.25 20.25
The test was carried out in accordance with BS 1377- 5:1990, Clause 3
t90 value determined by root time curve-fitting method.
_ [+ ] M. Camr - Section Manager
Signed i [ 1D. Bernll - Laboratory Manager
For and on behall of Environmental Scientifics Group PEQ-E.' 1of1

Cnions peed micrprelabnes expressed herem me oulsde (b scope of LEAS - acoredetaion
This Tesx Bepar nsy ot be repaoducad cahier than in ull, excepe with e preod woneen appecial of ehe sang Laboraleny

Emaronmental Saentifics Groop Beasiered m Enpland Moo TER0S00 . Regetered Ciftee: ESG Houwse, Bretby Busness Fark, Ashby Boad, Burios oo Teent DELS 0% I oo S8 var 3 40



EsSG -
2 Newton Close E
Dravton Fields Industrial Estate o
Daventry L
Northants NN1 1 8RR N E
Teilephone: +44 (0) 1327 TO3R2N el tn
Facsimale: +44 (0 1327 300154 E
CONSOLIDATION TEST REPORT
B.S. 1377-5:19590
Client:  Soiltechnics Limited Report No. 51028540/16/03
Address: Cedar Barn, White Lodge, Walgrave, NNG 9PY Lab. Ref. 45302184
Site: STN3739B - MIPA, Havant Reported: 29.11.16
Location: BHO3 @ 8.70-9.15 Received: 14.11.16
Visual Description: Grey CLAY Test Date: 17.11.16-24.11.16
Initial Moisture Content 33.4 % Lab. temperature 15-19 «C
Initial Bulk Density 1.88 Mg/m?® Initial Voids Ratio 0.915
Initial Dry Density 1.41 Mg/m? Degree of Saturation 98.5 %
initial Specimen Diameter 74.90 mm Final Moisture Content 21.1 %
Initial Specimen Height 18.90 mm Assumed Particle Density 2.70 Mg/m?
Orientation of specimen: Test specimen laken in same direction as sampling.
0.75
0.70
0.65
0.60
0.55
'-‘—-_________‘_-_-_-_-_-_-_-ql
0.50
0.45 4 t
10 100 1000 10000
Vertical Pressure (kPa)
Increment No. 1 2 3 4 5
Pressure (kPa) 160 320 640 1280 160
Settlement (mm)  2.022 2.799 3.478 4111 3.924
Voids Ratio 0.710 0.632 0.563 0.499 0.518
M (maMN) 0.67 0.29 0.13 0.06
Cv (m?/year) 6.17 1.98 1.56 1.25
190 5.76 15.21 17.64 20.25
The test was carried out in accordance with BS 1377- 5:1990, Clause 3
t90 value determined by root time curve-fitting method.
- [+ ] M. Camr - Section Manager
Signed [ 1D. Bernll - Laboratory Manager
For and on behall of Environmental Scientifics Group PEQ-E.' 1of1

Cnions peed micrprelabnes expressed herem me oulsde (b scope of LEAS - acoredetaion
This Tesx Bepar nsy ot be repaoducad cahier than in ull, excepe with e preod woneen appecial of ehe sang Laboraleny

Emaronmental Saentifics Groop Beasiered m Enpland Moo TER0S00 . Regetered Ciftee: ESG Houwse, Bretby Busness Fark, Ashby Boad, Burios oo Teent DELS 0% I oo S8 var 3 40



Eslr
2 Mewton Close

Drayton Fields Indusirial Bstate

Daventry

Northants NN11 8RR
Telephone: +44 (0)p 1327 JO3IK2IE
Facsunile: +44 (00 1327 300154

Client:

Contact:
Hite:

Sample Details:

Test Conditions:

Failure Conditions:

Fatlure Diagram:

Mode of Failure:

Depth of test specimen from base within original sample (mm)

FSG &

Gk

UKAS

TERTING

L

=
S
o
Ll
@
=
(0
-

Determination of Undrained Shear Strength in Triaxial Compression

Soiltechnics Limited

Cedar Barn,

White Lodge

Walgrave

NG OPY

Andy Keeler

STN3T7398 - MIPA, Havant

Laboratory Reference:
Client Ref:

Location:

Depth (m);

Initial Height ¢ mum)
Initral Dhameter ()
Bulk Density (Mg/m®)
Moisture Content (%)
Dy Density (Mg/m?®)

Cell Pressure (KPua)
Rate of Straim (% min.

Load at Failure (kM)

Strain at Failure (mm)

Max Deviator Stress (kPa)
Membrane Correction (kPa)
Sirain (5e)

ahear Strength (kPa)

Membrane Latex Rubber Thickness (mum)

Sample Descnption:
45302176
45302177
45302178

Commenls:

Sample Preparation:
Orientation:

Grey Brown sandy CLAY
Brown CLAY with silt
Brown CLAY with siltl

Undisturbed
Muamntaining sample direction.

Report Na:
Butch Mumber:

Drate Sampled:
Duate Received:

Duste Tested:
Sampled By:
Sampling Certificate:
Sample Type:
45302176 45302177
| 2
BHO BHI
9. 20-965 12.20-12.65
192 207
104 Ik}
2oT 1.95
22 32
| .69 1.48
190 250
1.30 1.21
[ .S (.167
| 3,80 1.40
201 7
(166 0,14
T2 0.7
101 4
lw
Shear Barrel/Shear
2018 17.66
(.40 040

Certified that the test was carried out in accordance with BS 1377-7 21990, Method &
Certified that the Moisture Content was determined in accordance with BS 1377201990, Method 3.2

Page
Dhate:

| of |
28.11.16

Far ansl on hehalt of Envirommental Scientfcs Groap

Chrreesnes aid e etoners ecpaessed berein me s kle the scope of URAS accredilanos

Thin Tenl Kgpo may et b repeoluced sahar than in fell, geeept waph the praoe srites gppeoval of i 1gang liboraioey

ST2ES400 1604
DAMOR4dE3
01.11.16
14.11.16
23.11.16
Cliem

N
L)

45302178
3
BHiN
15.20-15.73
207
104
2.6
24
1.66

310
1.21

2.047
14.20
209
0.63
6.9
105

T,
—

Shear
.02
(L)

[ 1M. Cuarr - Section Manager
[+ ] D. Berrll - Laboratory Manager

Envinkomiental Scemtilics Group. Heglserad in Enghomd M, I8E0G0E. Regisierad Ofice: ESG House, Brerby Busizess Park, Schby FRoad, Hostom on Tresl [EDS 07X



Eslr
2 Mewton Close

Drayton Fields Indusirial Bstate

Daventry

Northants NN11 8RR b v
Telephone: +44 (0)p 1327 JO3IK2IE

Facsunile: +44 (00 1327 300154

Determination of Undrained Shear Strength in Triaxial Compression

Chient: Soiltechnics Limited Report Mo;
Cedar Barn, Butch Number:
White Lodge Dhate Sampled:
Walgrave Diate Received:
MWMNG 9PY Duste Tested:
Clontact: Andy Keeler Sampled By:
Site: STN3739B - MIPA. Havant Sampling Certificate:
Sample Type:
Sample Details: Laboratory Reference: 45302179 45502180
Client Ref: 4 5
Location: BHO1 BHOZ
Depth (m); 18.20-18.65 B.T0-9.15
Initial Height §mim) 2057 20K
Initral Dhameter () 104 Ik}
Bulk Density (Mg/m®) .04 204
Moisture Content (%) 21 25
Dy Density (Mg/m?®) | .68 1.60
Test Conditions: Cell Pressure (KPua) 370 L8
Rate of Strain (% min.) 141 1.21
Failure Conditions: Load at Failure (kM) 3504 2003
Strain at Failure (mm) 22.80 29,40
Max Deviator Stress (kFa) 348 249
Membrane Correction (kPa) (.93 1:13
Strain (%) 1.0 14.2
Shear Strength (kPa) 174 124

Fatlure Diagram:

M

o WS
i
ul
LIKAS o«
'IH.I‘IIHI; h
0001 2
-
S2ES40 16405
DAMOR4dE3
01.11.16
14.11.16
23.11.16
Cliem
N
L)
45302181
5]
BHO2
[1.70-1215
207
103
2.03
20
1.649
240
1.21
2641
23.20
2E5
{94
11.2
142

/’;

SN

Mode of Failure: Barrel/Shear Barrel/Shear Shear
Depth of test specimen from base within original sample (mm) [3.39 5.9 J0LTR
Membrane Latex Rubber Thickness (mum) .40 (.40 0.4
Sample Descnption:
45302179 Brown CLAY
45302180 Brown CLAY
45302181 Brown CLAY with sill
Commoents:  Sample Preparation: Undisturbed

Oiientation: Muamntaining sample direction.
Certified that the test was carried out in accordance with BS 1377-T 11990, Method &
Certified that the Moisture Content was determined in accordance with BS 1377-2: 195, Method 3.2
Page I of | [ 1M. Cuarr - Section Manager
Date: 28.11.16 Signed: [+] D. Berrill - Laboratory Manages

Far ansl on hehalt of Envirommental Scienttes Groap

Chrreesnes aid e etoners ecpaessed berein me s kle the scope of URAS accredilanos

Thin Tenl Kgpo may et b repeoluced sahar than in fell, geeept waph the praoe srites gppeoval of i 1gang liboraioey

Envinkomiental Scemtilics Group. Heglserad in Enghomd M, I8E0G0E. Regisierad Ofice: ESG House, Brerby Busizess Park, Schby FRoad, Hostom on Tresl [EDS 07X



Eslr
2 Mewton Close

Drayton Fields Indusirial Bstate

Daventry

Northants NN11 8RR
Telephone: +44 (0)p 1327 JO3IK2IE
Facsunile: +44 (00 1327 300154
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Determination of Undrained Shear Strength in Triaxial Compression
Chient: Soiltechnics Limited Report Mo; S1028 5400 06
Cedar Barn, Butch Number: DAMOEALES
White Lodge Dhate Sampled: 01.11.16
Walgrave Dule Received: 14.11.16
MWMG 9Py Driste Tested: 231116
Clontact: Andy Keeler Sampled By: Client
Site: STN3739B - MIPA. Havant Sampling Certificate: N
Sample Type: RN
Sample Details: Laboratory Reference: 45302182 45302183 453021384
Client Ref: v B g
Location: BHO2 BHOZ BHO3
Depth (m); 1470-15.15 I7.70-18.15 BT0-9.15
Initial Height §mim) 2057 207 207
Initral Dhameter () 104 [k} [ 03
Bulk Density (Mg/m®) 2.02 201 1.54
Moisture Content (%) 21 25 12
Dy Density (Mg/m?®) | .68 1.61 1.40
Test Conditions: Cell Pressure (KPua) J00 360 [20
Rate of Strain (% min.) 121 1.21 1.21
Failure Conditions: Load at Failure (kM) 2.200 10412 140
Strain at Failure (mm) 2780 25.40 2.6
Max Deviator Stress (kFa) 2049 [ 78 .3
Membrane Correction (kPa) 108 1.01 015
Strain (%) 13.4 12.3 1.3
Shear Strength (kPa) 105 59 )
Fatlure Diagram:
o
Mode of Failure: Barrel/Shear Barrel/Shear Barrel
Depth of test specimen from base within original sample (mm) Ga.07 2191 .07
Membrane Latex Rubber Thickness (mum) (.40 .40 0.4

Sample Descnption:

45302182 Grey sandy CLAY
43302183 Brown CLAY with silt
45302184 Grev CLAY
Commoents:  Sample Preparation: Undisturbed
Oiientation: Muamntaining sample direction.

Certified that the test was carried out in accordance with BS 1377-7 21990, Method &
Certified that the Moisture Content was determined in accordance with BS 1377201990, Method 3.2

Page | of |
Date: 281116 Sioned:

Far andl on hehalt of Envirommental Scientfes Groap
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1 M. Carr - Section Manager
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