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Lage-Envirgrmangsd

Ste Address Daisyfislds Touring Park, Cornfisld Close, Littlehampton, West Sussex, BN17 6LD
National Grid Reference | 503370, 103280
Ste Area 2.71 Ha

Form of Development

Ste Details

The proposed development was to comprise the construction of 64 residential
houses, 21 residential apariments, private and communal gardens, car parking,
access roads and associaled infrasiructure.

Scope of waorks

The investigation included intrusive investigations (following previcus desk study
undertiaken by Geo-Environmentsal for the site}, and Isboratory testing to inform a
geotechnical and geo-environmental assessment.

Ground Conditions

Encountered Conditions

M ade Ground in the form of landfilled material was encountered within all locations
to depthsof between 1.80m and 2.70m bgl and was of a mixed compaosition of sandy
clay and silty sand with brick, glass, plastics, metal, chinag, ash, coal, concrete, black
organic matter, shoes, fabric, timber, car tyres, and flint gravel. An organic odour
was generally noted from the fill material. However, 8 strong hydrocarbon malodour
was notad within TP2 at depths of between 1.00m and 2.50m bgl. It should aiso be
noted that TP6 refused at a depth of 2.00m bgl upon a brick floor (possible former
kiin floor).

Linderlying the Made Ground, River Terrace Deposits were ancounterad within all
locations with the exception of TPS and generally comprised medium dense brown
sand with rare flint gravel becoming sand and gravel at depth, brown and grey friable
clay and stiff grey silty clay with black organic matter and brown very clayay sand.

Underlying the River Terrace Deposits, the chalk was encountered within BH1 only
at a depth of 8.50m and proven to a depth of 15.00m bgl {(maximum depth of the
investigation) and was generally recovered as weak, madium dense white and off-
white unstained chalk, closely spaced fractures, in awhite comminuted chalk matrix.

Groundwater

Groundwater was encounterad within BH1 only al a depth of 4.30m byl and rose to
3.80m bgl after twenty minutes during the intrusive investigation.

A return groundwater monitoring visit was underiaken on 7" December 2017. A
dual monitoring well was installed within BH1, with a well installed at a depth of
2.0m bgt (IMW1ia) and further well at a depth of 15m bgl (MW1ib). MWia was
racorded as being dry, whilst MW b had standing water at a depth of 8.84m bgl.

Foundations

Piled foundations are recommended, please refer 1o section 5.1 for pile design
prefiminary bearing values.

Floor Sabs

Suspended floor slabs are recommended due to the depth of Made Ground and
shrinkable soils encountered across the site.

Excavations

Gectechrnical Considerations

Excavations within deep Made Ground are likely 10 be highly unstable and are likely
to require some form of supporl. Excavations within the more granular sand and
gravel of the Hiver Terrace Deposils on site are likely be marginally stable in the short
term, becoming highly unstable when exposed to water and as such may also
require suppeort in the short 1o medium term or where thay are iefl open for
prolonged pericds. As such, an allowance for shutiering or possibly sacrificial
support may be prudent.
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Pavermnents

CBRtesting was cutside the scope of the invastigation works undertaken for the site.
The Made Ground encountered acrossthe site was noted {o be of mixed and variable
composition. The engineering characteristics of such soils are variable and
unpredictable and for which a CBR value of Made Ground would not predict the
gverall settiements thal may occur in such materials. As such, in-situ tesling at
regular intervals along any road alignment may be required along with treatment of
seft/ hard spots and additional road construction to account for the prasence of poor
gualily ground.

There is likely to be significant long term settlement associated the presence of
organic material and the potential for voids within the Made Ground and pavements
and services should be designed to accommodate such settiements. As meantioned
in Section 5.1, there is likely to be a requirement for soil stabilisation and or
compaction, to provide a suitable engineering platform for the proposed
davelopment.

it isrecommended that Made Ground be deemed frost susceptible throughout thus
a minimum pavement thickness of 450mm would be appropriats.

Drainage

Soakage testing was outside the scope of the investigation works undertaken on the
site, however based on the depth and composition of the Made Ground,
conventional scakaways would be deemed unsuitable and another form of
stormwater drainage should be used. Note should be made of the depth to
groundwater and the prasence of a principal aquifer when considering designs for
stormwater disposal. Borehole soakaways may not be viable due to the requirement
for a 5.0m unsaturated zone for the chatk aguifer.

Buried Concrate

The results of the water soluble sulphale and pH analyses indicate that buried
concrate within the Fver Terrace Deposits and Chalk should be dasigned in
accordance with Cass D& 1 of BRE Spedial Digest 1, with an ACEC class of AG-1. The
advice of this publication should be taken for the design and specification of all sub
surface concrete. Further sampling of the Made Ground isracommended to provide
suitable parameters for the design of sub-surface concrete within this medium.

Human Health

The statistical analysis has found that for alt of the determinands tested the null
hypothesis can be rejected with >85% confidence with the exception of Arsenic,
Lead, Nickel, Vanadium and Benzo{ajpryene.

Additional testing was undertaken for Asbestos and speciated TPH, no asbestos was
identified within the samples tested whilst the results of the speciated TPH were
within normal limits.

At this stage, contamination has been identified howaver, it isrecommended that a
more delailed investigation bse underiaken o provide a more robust assessment for
the site. it should be neted that based on the initial findings, remediation wili be
required in the form of a cover system and/ or possible soil stabilisation {echnigues.

Groundwater

Based on the results of the groundwater analysis, PAH and TPH contamination has
been identified within the groundwater. However, thisisbased on one sample from
one location. i is recommended that longer term groundwater monitoring is
undertaken with additional samples from across the site to provide parameters for
a P20 Groundwater Risk Assessment and to determine if remediation isrequired.

Ground Gases

Environmental Considerations

A part of the investigation, an allowance was made for an initial ground gas
monitoring visit (o be made. Dual monitoring wells were instalied within BH1
comprising a well to 2.0m (MW13a) and a further well to 15.0m (MWib). A
monitaring visit was made on 7" December 2017,
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The results of the refurn monitoring visit reveaied no abnormal ground gas
concenirations however, the previously undertaken long term spot monitoring
identified elevated concentrations of Msthane and Carbon Dioxide. |t is
recommendad that additicnal monitoring walls be installed across the site with
continuous ground gas monitoring underiaken 1o provide a more robust assessment
of the ground gas regime within the landfill.

Radon Gas

No radon profection measures are required.

Built Envirgnment

The ground conditions encountered across the site include deep areas of Made
Ground.

As such it is considerad the use of barrier pipe asa minimum is likely to be required
for potable water suppliesinstalled on the site within areas where Made Ground and
infilled ground has been identified. However, this would be subject 1o confirmation
for the water utility company.

Waste Digposal

CatWaste Soil analysis was undertaken on the soils analysed. The results were
classifiad as being non-hazardous and hazardous. During further investigation, WAC
testing should be undertaken for further dassification.

Further Action:

s WAGtesting of soils

&  Further site wide ground investigation.

¢ Additional ground gas monitoring wells across the site with continuous ground gas menitoring.
e Further gecchemical analysis of soil and groundwater across the site.

s Further geotechnical analysis across the site.
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1.0 INTRODUCTION
1.1 General

Geo-Environmental SBervices Uimited (Geo-Environmental) was instructed by Thakeham Client, to undertake
baseline investigation works to assess the geotechnical and gec-environmental factors pertaining to proposad
development at Daisyfields Touring Park, Cornfield Close, Wick, Littiehampton, West Sussex, BN17 6LD herein
referred to ag ‘the site”. Geco-Environmental had previously underiaken a desk study for the site ref:
GE16903/DSR/DEC17. The site’s location is presented in Figure 1.

1.2 Form of Development

The proposed development was te comprise the construction of 84 residential houses, 21 residential apartments,
private and communal gardens, car parking, aceess roads and associated infrastructure.

1.3 Objectives

Thedatafrom the geotechnical investigation wasto form the basisof an interpretation with respect to foundation
design, pavement construction, concrete specification, excavation stability and other pertinent construction
issues.

Geo-Environmental has previously undertaken a desk study for the site. A Preliminary Risk Assessment (FRA) was
undertaken as part of the desk study in accordance with CLR1 1 which has been updated as part of this assessment.
The objective of the further assessmeant was to undertake phases of further risk assessments in order 1o evaluate
the risks posed 1o the proposed redevalopmeant, adjacent land uses and the wider environment, in the context of
likely planning requirements, immediate liabilities under the Environmental Protection Act 1880 and risks posed
to Controlied Waters under the Water Resources Act from the current status of the site and in line with the
proposed redeveiopment.

1.4 Standards and References

Where practicable, the ground investigation and subsequent geotechnical and environmental assessmenis were
undertaken in accordance with the following documents and guidance.

&  National Planning Policy Framework — March 2012

# Planning Policy Statemeant 23 — Planning and Poliution Control (Replaced by NNPF but still considerad
relevant);

¢ Model Procedures for the Management of Contaminated Land, CLR11, DEFRA and Environment Agency

2004;
e Environment Agency Guidance on Bequirements for Land Contamination Reports, Version 1 dated dly
2005;
& BS10175:2011+A1:2013 - investigation of Potentially Contaminated Stes - Code of Practice, BS 201 3;
e  BS5930: 2015 - Code of Practice for Sie Investigations, BS 2015;
e EN 8D 14688 Geotechnical Investigation and Testing Part 1-2002 and Part 2-2004;
& BS1377: 1990 - Soils for Givil Engineering Purposes, BSI1930;
¢ NHBC Sandards Chapter 4.1 Land Quality - Managing Ground Conditions;
¢ NHBC Sandards Chapter 4.2 Building Near Trees;
¢ CIRIA C865 — Assessing risks posed by hazardous ground gases to huildings (2007);
¢ NHBC 106827-R01{04})- Guidance on evaluation of development proposals on sites where methane and
carbon dicxide are present (2007);
3
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e BS84B5:2015 Code of practice for the characterisation and remediation from ground gas in affected
developments.

1.5 Conditions

This report does not purport to be a "Geotechnical Design Report” as defined in Clause 2.8 of Eurocode 7
(Geotechnical Design BS EN 1997-1:2004) and some of the data used {o support this preliminary geotechnical
assessment may not be fully compliant with that design code. it isconsidered possible that further detailed ground
investigations could be required to facilitate the detailed geotechnical design process and should be carried out
on a structure specific basis if necessary.

The datacollected from the investigations have been used to provide an interpretation of the geotaechnical and/or
anvironmental conditions pertaining to the site. The recommendations and opinions expressed in thisreport are
based on the data obtained. Geo-Environmental takes no responsibility for conditions that either have not been
revealed in the available records, or thal occur between or under points of physical investigation. Whilst every
affort has been made to interpret the conditions, such information is only indicative and lability cannot be
accepted for its accuracy.

it should be noted that in particular the concentrations and levels of mobiie liquid and gaseous materials are likely
to vary with time. The resulis obtained may therefore only be representative of the conditions at the time of
£

sampling. This report should not be taken as any guaraniee that a site is free of harzardous or potentially
contaminative materials.

information contained in this report is intended for the use of the Client and Geo-Environmental can take no
rasponsibility for the use of this information by any party for uses other than that described in this report. Geo-
nvironmental makes no warranty or representation whatsoever expressor implied with respect to the use of this
information by any third party. Gec-Environmental doas not indamnify the Glient or any third parties against any
dispute or claim arising from any finding or other result of this investigation report or any consequential losses.

Assessment criteria or other parameters developed for the evaluation of contamination on this site are based on
a number of assumptions regarding exposure and toxicology. Exposure to contaminants and levels of adverse
effects may therefore vary. Whilst reasonable care and expertise has been employed in the development of such
criteria, no liability is accepted in this respect. Other c¢riteria or guidance on the development of assessmeant
criteria may be published in the future and no liability is accepted in this respect.
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2.0 DESK STUDY

A desk study has previously baen undertaken for the site by Geo-Environmental (GE168903/ DER/DECT7). Aspart
of the current assessment a review was undertaken of the previous desk study for the site together with an
updated preliminary risk assessment. Pertinent information from the previcus report is included as part of
assassment present below, however the previcus report shouid be refarred to for more detail.

The site has historically been utilised as a brickfield and then subsequently for landfilling and more recently the
site was utilised as a caravan park. At the timea of the first phase of the investigation works on site, the site was
stiil cccupied by the caravan park.

Comments made in the following sections regarding possible ground conditions on the site are based purelyon a
findings of the desk study previously undertaken.

2.1 Site Description

The site comprised an approximately square shaped parcel, which was noted {o be generally fiat and level. The
site was located at NGR 503370, 103260 and extendad to ¢. 2.71Ha.

At the time of the site walkover survey, the site comprised a caravan park. The northernmaost portion included
accommodation for the owner, a reception/shop, caravan plots and a wash biock. The central and southern
portionscomprised caravan plots and recreation space. The site was bounded by cattle fencing and mature trees.

The surrounding area comprisad residential properties to the north and east, and two separate schools to the
south and west. Site access was via Cornfield Close to the north.

2.2 Geology

British Geological Survey (BGS) geological mapping indicated the geology underiying the site to comprise sand and
gravel of the Fiver Terrace Deposits over the White Chalk Sub-Group. Whilst no worked or Made Ground was
marked on the British Geological Survey mapping for the site, it wasunderstood that part of the site had formerly
been subjact to landfilling and as such areasof Made Ground were expected to be present overlying natural strata.

it was understood that the Made was formed of Household waste including glass, metal, household rubbish and
organic mattar.

The rivers of the south of England have been subject to at least three changes of level since Pleistocene times.
One resuit has been the formation of a complax series of River Terrace Deposits. The depositsare generally found
at an eievation close to or higher than that of the existing rivers, and generally comprise sand and gravel of roughiy
bedded flint or chert.

The White Chalk Subgroup is a soft white friable microporous limestone composed of coccolith biomicrites with
a varying proportion of larger shell fragments. Flint characterises the White Chalk Subgroup, cccurring as nodular
courses, tabular beds and linings to fractures.

At various levels clay sized material cccurs as marl seams and partings. Close to the surface the upper few metras
are invariably discoloured brown, due to leaching from the overlying strata. The interface with any overlying
stratum is invariably extremely irregular as a resull of localised weathering and general solution. Weathering by
frost action may extend to a depth of several metras.

QOccasional erosional features, such aspipes, swallow holes and soiution cavities, usually infilied with drift deposits,
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are found in the chalk, sometimas manifesting themselves at the surface as shallow cireular dapressions. Sclution
features may be reactivated by the concentrated ingress of water from leaking drains or spakaways. Beactivation
may lead to surface coliapse.

Within the Chalk outerop on the south coast of England the traditional three-foid division into Lower, Middie and
Upper Chalk is impractical for mapping purposes and only two divisions are mapped, these being the Grey Chalk
Sbgroup (formerly known as the Lower Chalk} and the White Chalk Subgroup (formerly the undivided Middie &
Upper Chalk).

2.3 Hydrogeoiogy

With reference to Envirocheck data, the superiicial deposits (River Terrace Deposits) were classifiad as a Secondary
‘A’ Aquifer. Whilst the Bedrock geology {Chalk) was classified as a Principal Aguifer.

Secondary ‘A’ aguifers comprise permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.

Principal Aquifers are layers of rock or drift deposits that have high intergranuiar and/or fracture permeabitity -
meaning they usually provide a high level of water storage. They may support water supply and/or river base flow
on a strategic scale. In most cases, principal aquifars are aguifers previously designated as major aguifer.

he soil cover across the site was classified as being of intermediate leaching potential (i1} and high leaching
potential {U}, as soil information for restered mineral workings and urban areas is based on fewer observations

than other areas and as such as worst case vulnerability classification of (H) is assumed until proved otherwise.

According to information provided from the Environment Agency the site was indicaied to be outside of any
Source Protection Zone with regard to the protection of groundwater for potable supply.

2.4 Hydrology

The closest surface water feature (58m NW) comprised an unknown feature {(possible pond or stream).

The BEnvirocheck data indicated the subject site to be outside of any areas at risk from fiuvial or coastal flood and
from surface water flooding. The site was however identified as being located within an area susceptible t
groundwater flooding, where there is the potential for groundwater flooding to oceur at surface and to property
situated below ground level.

2.5 Sensitive Land Uses

The site is not indicated to be within a sensitive land use area.

2.6 Radon

The Envirocheck report statesthat the site lies in an areawhere less than 1% of homes are above the Action Level

as defined by Public Health England. The BGSrecord states that no radon proiective measures arg necessary in
the construction of the new dwellings.
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3.7 Landfill and Waste Management Facilities

information provided within the Envirocheck report identified the presence of historic landfilling on the site. The
site was recorded to have accepted wastes including household waste.

2.8 Historic Land Uses

Historic mapping from 1876 has shown that the site formed part of a field network, prior to forming a brick fieid
¢.1811. The dite was developed as a caravan site ¢.1980. The most recent mapping fayout agpearsed 1o be
consistent with the layout observed during the site walkover survey.

The land in the immediate vicinity of the site appeared to have formed fieid’s ¢.1876 with the north-western area
forming part of the brick field ¢.1911 to ¢.1932. From ¢.1932 to date the surrounding area was deveioped for a
mixture of residential and educational uses.

2.9 Pravious Ground investigations

An environmental search reqguest was sent to Arun District Councit asking for any information they made hoid for
the site, and in particular any information held on the landfill.

Records held for the site comprised a landfill gas monitoring report which it is believed to have been prepared in
1995 although no date or reference were provided. The monitoring based on the standards at that time comprised
eleven standpipes being installed and monitored over a two year period, initially the visits were weekly for the
first four months before becoming monthly. Methane was recorded within the range of 0.1% v/v to 7.8% v/v with
the higher readings recorded within position SP9 only. Carbon Dioxide fevels ranged between 0.0%v/v and 13.6%
viv. it was recommended that further monitoring be underiaken until Carbon Dioxide concentrations dropped
and to install further monitoring wells adjacent to wells 8P6, SP8 and 3P10. In addition, it wasrecommendad that
a gas barrier in the form of a trench be installed with veniing along with the installation of continuous gas
monitoring equipment.

The BGSGeology of Britain Viewer borehoele scan recordsidentified eighieen shallow boreholesundertaken across
the site, these were drilled in November 1978 by Norwest Holst Soif Engineering Ltd. Samples identified Made
Ground to depths of between 1.10m and 3.30m bgl. The Made Ground generally comprised friable brown silty
sandy gravelly clay overlying brown silty clay with domestic refuse with brick, wood, concrete and ash. Underlying
the Made Ground, River Terrace Deposits were encountered to depths of betwesn 3.70m and 6.35m bgl and
generally comprised orange brown silty fine sandy clay with chert gravel, clayey sand and gravel and brown sand.
Underlying the Made Ground and River Terrace Deposits, Chalk was encountered within ten locations to depths
of between 5.00m and 10.00m bgl (maximum depth of the investigation). The chalk was described as greyish-
white structureiess challk within a chalky clayey matrix.

2.10 Potantial Contamination

The site's previcus uses have included a former brickfieid which has subseguently been infilled as a landfill
inclugding household waste. A summary of potential contaminants associated with this land use are covared by
the Naticnal House Building Councll (NHBC), Environment Agency (EA) and Chartered Institute of Environmental
Heaith (CiEH) publication “Guidance for the Safe Development of Housing on Land Affected by Contamination’
(2008}, which provides a summary of industrial profiles (1985 - 19986) published by the former Dapartment of the

nvironment (DoE) (now part of the Department for Environment, Food and Rural Affairs [DEFRA]). Under the use
of Waste Disposal, treatment and disposal sites; landfilis and other waste treatment or waste disposal sites.

&
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The guidance has identified the potential for the foliowing contaminants of concern to be present on the site
associated with the historical land uses, metals and semi metals (including As, Ba, Cd, Cr, Fb, Ni. Zn}, inorganic
chemical (including cyanide, NQOa, sulphales, asbestos, elevated pH, ¢il/fuel hydrocarbons, PAHs, chiorinated
aliphatic hydrocarbons, chlorinated aromatic hydrocarbons, PCBs, dioxins and furans.

Where identified Made Ground or shaliow soils may contain contaminanis of concern, including metals, non-
metal, in organic pollutants, organic pollutants {including PAH/TPH) and ashestos.

in addition it is possible that the surrounding land uses may have resulied in the deposition of airborne
contaminants on the surface and shallow soils on site including heavy metals, organic poliutants such as
Polyaromatic hydrocarbons (PAH), petroleum hydrocarbong/ oils), inorganic compounds.

2.11 Ground Gas and Vapour Summary

The desk study has identified the presence of a thickness of Made Ground/infillad ground on the site associated
with the infilling or a former brick field, records from which suggest that househeold and potentially biodegradable
waste was acceplied. As such, these materials are considered to represent a potential source of degrading
materials for the generation of ground gases and vapours. [nformation reviewed as part of the desk study
indicated that the waste body did not benefit from any in-ground engineering or barriers and thus would
presumably be a ‘dilute and disperse’ type body.

3.0 PRELUMINARY ASSESSMENT

Based on the findings of the dask study previously undertaken for the site, the foliowing sections summarise the
anticipated geotechnical and environmental factors likely to impact the site.

3.1 Potential Geotechnical Issues

The following factors that might impact the geotechnical condition of the site were identified as part of the
previcus desk study for the site:

® The presence of Made Ground (e.q. varying depth and/or compeosition) which wiil affect the foundation
design and construction,

® The presence of laterally and vertically variable strata and the impact these couid have on further
construction.

¢  The suitability of shallow solls as a bearing stratum for conventional foundations.

¢  (Consideration of the volume change potential of any cohesive soils and the affect this could have on
foundations.

® The possible presence of aggressive ground conditions (suiphates) which may affect the foundation design
and construction.

® The possible presence of perched and shallow groundwater beneath the site.

3.2 Preliminary Environmental Conceplual Site M odel & Risk Assessment

3.2.1 Methodology

A Preliminary Risk Assessment (‘FRA’) and Conceptual Sie Model {{C8W’) have been prepared in accordance with
CLR11 based on information obtained as part of the desk study. Possible risks associated with potential sources of

contamination and sensitive receptors identified have been qualitatively assessed foliowing a source-pathway-
receptor (‘Pollutant Linkage’) approach in accordance with current UK protocols.
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A risk of harm may only exist where a plausible pollutant linkage is present, and where the guantity or
concentration of a contaminant is sufficient so as to pose harm. Under the statutory definition, "Contamination”
may only strictly exist where contaminants pose a risk of harm to a receptor. The risk ciagsification has been
assessed in accordance with CIRIA G552 (Rudiand et al., 2001). A summary of how the risks are derived and thelr

definitions are presented in Tables 3.1 and 3.2.

A AR,

Definitions

There is a high probability that severe harm could arise 10 a designated recepior from an

identified hazard, OR, there is evidence that severe harm o a designated receptor is
currently happening.

This risk, if realisad, is likely to result in a substantial liability.

Urgent investigation (if not already undertaken) and remediation are likely to be required.

Harm is likely to arise to a degignated receptor from an identified hazard
Realisation of the risk is likely 1o presant a substantial liability.

Urgent investigation {if not already undertaken) is required and remediation works may be
necessary in the short term and are likely over the longer term.

it is possible that harm could arise to a designated receptor from an identified hazard.
Howevaer, it is either refatively unliltely that any such harm would be severe, or if any harm
ware to occur il is mora likely that the harm would be ralatively mild,

it is possible that harm could arise to a designaled receptor from an identified hazard.
However, it isunlikely that any such harm would be severe, or if any harm were 10 occur it
is probable that the harm would be relatively mild.

it ispossible 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.

There istow possibility that harm could arise {0 a receptor. In the event of such harm being
realised it is not likely to be severe.

Table 3.2 Risk Rating Definitions

3.2.2  Summary of Plausible Sources
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Possible sources of contamination identified from the desk study previously undertaken for the site and the

updated preliminary risk assessment are summarised in Table 3.3.

Shallow
soils/ shaliow
Made Ground

{excluding infilied
areas)

The general guality of shaliow soils and
shallow Made Ground and shallow soils
could be impacted by the presence of
contamination given the previous use of
the site, in addition airborne deposition of
contamination may have occurred within
the shallow sciis on the site.

Possible elevated concentrations of metals,
metalioids, TPH and PAH compounds,
sulphate and asbestos in Made Ground (if
present).

Desper Made
Ground and/or
Infilled Ground

The site has been identified as comprising
former Brick figld which has subsequently
been infilled. As such there isthe potential
that historic land uses may have resulted in
the introduction of waste materials to the
site, which may have contained
contaminants and/or may have resuited in
a polential impact to  scils  and
groundwater beneath the site.

Possible elevated concentrations of metals,
metalicids, possible elevated organic
poilutantssuch as TPH and PAH compounds,
sitlphate, asbestos, cyanide, ammonia,
SVOC and VOGCs, PCBs.

Ground
gases/ vapours

in view of the possibie presence of Made
Ground/infilled ground located within the
site (to inciude possible formear household
waste and potentially biodegradable
matter) there is the polential for ground
gasas and vapours to be presant.

Methane, carbon  dioxide, hydrogen
sulphide, depleted oxygen, volatile organic
compounds and {race gases.

Table 3.3 Possible Sources of Contamination

3.2.3 Summary of Plausible Pathways

The plausible pathways are summarised in Table 3.4. These pathways are based on the likely proposed end use,

including private gardens, soft landscaping and public open space.

Direct Contact

back dust}, dermal contact.

ingestion of soil particles (and bicaccumulation), inhalation of soil derived dust {including tracked

inhaigtion

inhalation of scil dust both inside and cutside of buildings.

inhalation of ground gas/vapours within buildings

Vertical & Lateral
Migration

Contaminant movement toth vertically through leaching/ gravity and horizontally along preferential
pathways, e.g. services trenches, or with groundwaler and/ or suriace water.

Shallow Groundwater

Shallow groundwater or perched water may be present within the Made Ground and River Terrace
Deposits {(where present) which could result in the vertical and lateral migration of co

wiaminants.

Chemical Attack

Attack of curied plastics and concraete by aggressive ground conditions.

Fooding

The Envirocheck regorts state the dieisnot within an area at risk of fluvial or coastal ficoding.
However, the site has been identitied as being in an area susceptible to groundwaler fiooding which
could result in the migration of contaminants from the site to potential receptors.

Table 3.4 Possible contamination pathways

3.2.4 Summary of Plausibie Receplors

Potential receptors associated with the site and its development are summarised in Tabia 3.5.
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ond Users

Residents/occupants of the
potential future deveiopment and
users of public open space

The potential long term future use is likely 1o
comprise residential  deveiopment  with
private and communal landscaping.

Soft Landscaping

Possible areas of private gardens,

planting including lawns, shrubs,
trees  and public open space
proposed.

Soft landscaped areas are likely to be part of
any proposed development o comprise
private  gardens, communal landscaping,
shrub borders.

Built Environment

Buried concrete for foundations and
plastics for potable water supply
pipes may be laid in contact with
contaminated soils.

Aggressive ground conditions and depths of
Made Ground may be present beneath parts
or ail of the sile.

Adiacent Land Users

Sensitive land uses identified within
the immediate vicinity.

Adjacent fand use currently comprises amix of
residential and educational facilities.

Groundwater

Controlied waters contained within
the aguifer(s) beneath the site.

The site overlies a8 Principal Aquifer and
Secondary ‘A’ Aquifer and is ocutside of any
S

Surface Water

Controlied Waters within  lakes,
rivers, and ponds, etc., or coastal
walers.

An unknown feature was identified 58m from
the site boundary.

Ecological Receptors

Sensitive  areas  of

significance.

acological

No significantly sensifive land uses have been
identified within 500mm of the site. As such,
these have nol been considered further as
part of this assessment.

Tabie 3.5 Possible Receptors of Contamination

-

Site workers invelved in the preparation and construction of the development have not been considered further

in this assessment asthe Frincipal Contractor is duty bound under the current CDM Regulationsto undertake their
own risk assessments with respect to their employees.

Whilst the above sources and receptors have been identified, Table 3.6 summarises the identified plausible
poilution linkages and a qualitative assassment of the risks based on the desk study research.

GE16803/ GIRJANYSE

ARUN DISTRICT COUNCIL LU/330/18/PL

Cornfield Cose, Litlishamplon
Thakeham (ient




ypunon ybnosog ybisisey
SUE] BiGUIBH O "PROK UORBBING 0 YINOT puel

LAY MID /8218130

ot
. - ) 2in1onJIselUl
JOUT ISEV]Y 12BILI0O 10984iC pUE SBUIPHNG
. . . sadid
Pl Ay 10B1U0D 10840 Adlons 181 M
{punois spe
R ILOD Mmopeys pue
PIHA Ao Wumwﬁg cmm.,mmwm_ﬂ SHOS MOHBUS)
10 1981} puej Ju PY
UBSUOD
IO SIUBLIIBINGD
WnIpa By Aovin axeldn 100y i
3OS
Wnipe Ao 10BIUCD 108410 548801 pUF
§

woday uoebinssau; pUNGID

ARUN DISTRICT COUNCIL LU/330/18/PL



el weysyeyy
uoIhWIRYBIIT 3801 BISIUING

LN MID /C06213D

ii
PRIL0D
54880
PIIA Arsiry Joanpuy  TueAR o
19 19810 pue; 1usdRipY
{punosg
PojRiu; /pUnoLD
u ye apep Jodas
wnips Ao evedn 1004 B _gm.wmu <1 Pen @
USDUCD
IO SJUBLIIBILGD
WNIDS Iy Aoy 0BILN0D 108410 548801 pUl
uoiresbipy
PIHA Apaxry _mumwﬂﬁ 181e M S0BLING
N . uone B T AR
JOUTY Arayr [EOILION JERMPUNITID

Az LAT e L s S 7

woday uoebinssau; pUNGID

ARUN DISTRICT COUNCIL LU/330/18/PL



e weysyeL]

BodWIBYSILIT ‘3501 DISIILIOG SN MID /S063130

&t

PHIA iteni aweidn 100y Buideospuey
HEs
sanodep
DUB SESBE) PUNGID
Wnips iy Apasiny uoiiejeyul si88n pUg

; - uoielBi -
PIUA Ay ©1o1e] JB1B M B0RIINS

. . uone B T
PIA Al EDLIBA JEIRMPUNNIL
ol A Aoury 1OBIL00 198.i€] BINYONIISEIIL
DI Aovir 10B31U00 198.i(] sadid

Addns joie

Az LAT e L s S 7

woday uoebinssau; pUNGID

ARUN DISTRICT COUNCIL LU/330/18/PL



e weysyeL]

O ITY BT (S0L BISHAIOD SN MID /S063130
&t
10U Aeviun 10BIU0D 102410 \ﬂ.mgn_m%%\u_mwm?ﬂ
JOUTIA Aleiiun 10B1L0D 1984i0 ﬁcm_wmm_wwwmqn{
SUGIIPUCD
punosd sapseubbe
. . Buainooo AfjBinien
10U Alediiun eyeldn 1004 m;_amwmw?ﬁ
Bnp
poALIaD 1105
IOUTRY Asvun 10 uonsabuy / 54881 PUF
LUoIIRIEYUL pUR
12B 100 108410
Wnips iy MO uoijeieyu sJesn .

pue; Jusoripy

Az LAT e L s S 7

woday uoebinssau; pUNGID

ARUN DISTRICT COUNCIL LU/330/18/PL



el weysyeyy
uoIhWIRYBIIT 3801 BISIUING

LN MID /C06213D

i
IUSWSSBSSY M8 SANBHIRND § seluury Jueinjiog eigsneld 9°¢ ejqel
PHIA MmOl uonesbypy IBIB AR BOBIIG
] C 1071 e o8
. uoieiBiw PR,
JOUW Aoy [EOTIBA 1BIBMDUNOID)
IOUTRY NN 10BILGD 10840 S4THOMLISEL

pue sBuippng

Az LAT e L s S 7

woday uoebinssau; pUNGID

ARUN DISTRICT COUNCIL LU/330/18/PL



Ground Investigation Report Guo-Enviroesmuntal

3.3 Prefiminary Risk Assessmeant Summary

The potential poliutant linkages established within this preliminary risk assessment are not considered to prevent
development on the subject site, but could require investigation and assessment to support further
characterisation, calipration of the C8M and where/if necessary determine a remedial strategy to reduce, remove
or ctherwise control any risk within the sife to key receptors.

3.4 Scope of Works
in summary, the following scope of works for the intrusive investigation was agreed with the Jlient.

® Attendance of a Geo-Environmental/ Geotechnical Engineer to sst out and supervise the intrusive
investigation. On site logging and sampling of soils recovered from exploratory holes.

& The construction of 1No. cable percussion borehole to depths of 15.0m bgl, dependent on drilling
conditions, with in-situ testing and sampling to assess the relative strength and density of the solls.

® The excavation of 8No. machine dug trial pitsto depthsof up to 3m bgl

% Instaliation of combined groundwater and ground gas monitoring well within the borehole. A dual
monitoring well was installed, thisbeing a 2.0m standpipe instalied to target the Made Ground and 2 15.0m
standpipe installed to target the soiis and groundwater beneath the Made Ground.

® An initial return gas and groundwater monitoring visit to assess the potential for ground gases on the site
associated with the former land uses.

® Geotechnical [aboratory testing on soil samples recovered from the exploratory holes to support the
gectechnical assessment.

@ Geochemical testing on selectad soil and groundw ater samplas to clarify the findings of the preliminary risk
assessment and identify possible remediation requirements.

® Provision of a baseline Ground Investigation Report.

3.5 investigation Strategy

The positioning of exploratory holes was determined on site to provide general coverage. Table 3.7 setsout the
investigation strategy adopted.

. . Exploratory holes located across the site, coupled with
General ground conditions . , . All
sampling and iaboratory analysis.

. Cable Percussion borehole, coupled with in-situ testing, | -
Geology at Depth . , .p BH1
sampling and iaboratory analysis.

Potential contamination of | Exploratory holes located to provide coverage of the All
near surface solls site, coupled with sampling and laboratory analysis.
Potential waste materials Targeted exploratory holes iocated across the site, Al
within former landfil coupled with sampling and laboratory analysis.
General gassing regime o -

. gred . Spot monitoring within well BH1
and groundwater levels

Table 3.7 Summary of the Investigation Strategy

Soil samples were collected and placed into amber jars and cool boxes on site for transit to the office, where they
were stored under chilled conditions (<4°C) prior to final trangportation in cool boxes to the laboratory by their
in-house courier. Both the geotechnical and contamination testing were undertaken by UKAS accredited
laboratories. Contamination testing of soil samples was also undertaken in accordance with accredited MCERTs
protocols. Sampleswere stored in temperature controlled conditionsfrom sampling until receipt at the (aboratory

15
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from which time sample preparation and storage was determined by testing requirements and in line with
laboratory’s protocols.
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4.0 ENCOUNTERED CONDITIONS

A factual record of the conditions encountered during the physical investigation of the site is presented in the
following sections.

For further details of the ground conditions, reference should be made to the exploratory hole logs presented in
Appendix B, the geotechnical testing resuits in Appendix C, geochemical testing results in Appendix D and the
ground gas monitoring results in Appendix &

The physical ground investigation works were undertaken on the 27" November 2017.
Unless stated otherwise, all depths are reported as metres below ground level {m bhgl).
4.4 Soils

According to the British Geological Survey, the ground conditions were anficipated to comprise Mads Ground,
River Terrace Deposits overlying the White Chalk Sub-Group.

Made Ground in the form of landfilied material was encountered within all locationsto depths of befween 1.80m
and 2.70m bgl and was of a mixed composition of sandy clay and silty sand with brick, glass, plastics, metal, china,
ash, coal, concrete, black organic matter, shoes, fabric, timber, car tyres, and flint gravel. An organic odour was
generally noted from the fill material. However, a strong hydrocarbon maledour was noted within TP2 at depths
of between 1.00m and 2.50m bgl. It should also be noted that TP8 refused at a depth of 2.00m bgl upon a brick
fioor (possibie former kiin floor).

Underlying the M ade Ground, River Terrace Deposits were encounterad within all iocations with the exception of
TPS and generally comprised medium dense brown sand with rare flint gravel becoming sand and gravel at depth,
prown and grey friable clay and stiff grey silty clay with black organic matter and brown very clayey sand.

Underlying the River Terrace Deposits, the chalk was encountered within BH1 only at adepth of 8.50m and proven
to a depth of 15.00m hgl! (maximum depth of the investigation) and was generally recovered as weak, medium
dense white and off-white unstained chalk, closely spaced fractures, in a white comminuted chalk matrix.

For more detailed descriptions at sgpecific locations, reference should be made to the exploratory hole logs
presented in Appendix B.

4.2 Groundwater

Groundwater was encountered within BH1 only at adepth of 4.30m bgi and rose to 3.80m bgl after twenty minutes
during the intrusive investigation.

A return groundwater monitoring visit was undertaken on 7" December 2017. A dual monitoring well was
instailed within BH1, with a well installed at a depth of 2.0m byl (MW 13) and further well at a depth of 15m bgl
{(MWi1b). MW1awasrecorded as being dry, whilst MW 1b had standing water at a depth of 6.64m bgl.

it should also be noted that changes in groundwater levels do ocecur for a number of reasons including seasonal

effects and variations in drainage. Such fluctuations may only be recorded by the measuremeni of the
groundw ater level within a series of standpipes or piezometers installed within appropriate response zones.

17
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4.3 Obstructions

Artificial obstructions were only encountered within the exploratory hole WS8 which refused at a depth of 2.0m
bgl on a brick ficor. Based on the location of WS when compared against historical mapping, it is possibie that
the brick floor may have formed part of aformer Kiln.,

Given the nature and history of the site the presence of obstructions alsawhere on the site cannot be discounted.

4.4 Geotechnical Testing

Geotechnical laboratory tests were undertaken on selected samples of the River Terrace Deposits and Chalk
encountered on this site. The resulis are summarised in Table 4.2 below.

Natural Moisture Content (%) 18-20
Uguid Limit (%) 33-37
Plastic Limit (%) 17-18
Plasticity Index ip {%;) 15-20
Modified Plasticity index ip’ (%) 14.55-19.6
Soil grading Passing <0.083mm (%) 4-81.6
pH 7.4-7.7
Water scluble suiphate (¢/1} 0.11-0.18
SPT N Value 17-20

Table 4.2 Summary of Geotechnical Laboralory Test Results

Saturation Molsture Content (%) 13
Natural Moisture Content (9% 12
Bulik Density (Mg/m3) 2.24-2.26
Dry Density (Mg/m3) 2.01
pH 7.5-7.7
Water scluble suiphate (g/1} 0.18-0.21
SPT N Value 29-57

Table 4.3 Summary of Geotechnical Laboralory Test Results
4.5 Chemical Analysis

The testing rationale comprised a bassline analysis of six samples of the M ade Ground from across the site. Testing
was undertaken for a broad range of commonly occcurring contaminants associated with the former land uses
including metals and metalloids {including As, Ba, , Cr, Pb, Ni, Zn}, incrganic chemicals, suiphates, asbestos,
slevated pH, oil/fuel hydrocarbons and PAkMs.

4.6 Ground Gases and Vapours

Asingle ground gas monitoring visit was undertakan to provide inifial informaticon regarding ground gases. A dusl
monitoring well was installed within BH1 which comprisad a 2.0m bgl well (MW 1a) installed to monitor for gases
within the Made Ground, and a2 15.0m bgl well (MW 1b) instalied to monitor for gases within the natural underlying
solls. A monitoring visit was made on 7" December 2017, no Methane was datected whilst Carbon Dioxide
concentrations ranged between 0.1-3.5% v/v. Oxygen concentirations ranged between 20.6-16.3% v/v. Flow
rangad between 0.0 to -2.3 I/ hr and VOC concentrations ranged betwesen 0.1-4.2ppm. Pressure was recorded at
1013mb.
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5.0 ENGINEERING CONSIDERATIONS

Subsaguent to intrusive investigation of the site and receipt of the laboratory test results, the foliowing
geotechnical assessments have been made.

5.1 Foundations

it is considered that conventional shallow foundations would be unsuitable for the proposad developmaent based
on the depths and enginsering characteristics of the Made Ground encountared in the trial holas across the site.
i{ istherefore recommended that an alternate foundation scheme be adopted, such as piles.

in order to provide a suitable sustainable engineering platform for the development, there is likely to be the
requirement of ground improvement works over most of the site. These works will be required to maintain
polential iong term settiementsto within tolerable linvits and may take the forny of soil stabilisation or compaction
or acombination of the two. Advice from a specialist contractor should be sought in tis respect.

The construction of a piled foundation is a specialist job and the advice of a reputable contractor famiiiar with the
type of ground and groundwater conditions encountered on this site should be sought prior to finalising the
design. The actual working load for proposed piles will depend on the particular type of pile and method of
installation adopted. Piles should be taken at least five times the pile diamester into the founding strata.

The site overlies a Sgcondary ‘A’ and Principal Aquifer and as such the foundation solution adopied should not
introduce migration pathways for potential mobile contaminants. The Environment Agency has a preference for
CFA piles undertaken within geology designated as an aquifer, as this method prevents the formation of
contamination pathways into protected water resources. Should a piled foundation solution be adopted on site, it
is possible that the Environment Agency will require a Foundation Works Risk Assassment to be undertaken prior
to any foundation works being undertaken. Liaison with the Environment Agency will be required in this respect.

Freliminary load capacities calculated for varying diameters of CFA piies taken through the Made Ground and into
the Fiver Terrace Deposits and Chalk are given on the table below. The design should be used for preliminary
purposes only as the actual working icad is dependeant on the type of pile and method of instailation.

Table 5.1

Praliminary Pile Design

360 10 170
CFA 45¢( 10 320
600 10 530
300 12 200
CFA 450 12 380
500 12 610

These working loads have been calculated on the basis of the ground and groundwater conditions encountered
within the borehole and assume the following parameters:

# The contribution to the working load on the upper 3.00m has been ignored.
e Afactor of safety of 3 was used on the skin friction and end bearing working loads respectively.
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The bearing vaiues given are appiicable to single vertically ioaded piles. Where groups of piles are to be
constructed, the bearing value of each individual piie shouid be reduced by afactor of 0.8 and a calculation made
to check for the factor of safety against block failure.

The piling contractor should be aware that the borehole were cased 10 a depth of 9.00m to prevent collapse as
drifling progressed and that obstructions were encounterad within exploratory holes and thus could be present at
pile locations.

5.2 Floor Sabs

Given presence of M ade Ground in excess of 2.70m deep heneath the site and the prasence of shrinkage scils at
shallow depth in places, it isrecommended that suspended fioor slabs be utilised throughout the development.

5.3 Excavations

Excavations within desp Made Ground are likely to be highly unstable and are likely to require some form of
support. Excavations within the more granular sand and grave! of the River Terrace Deposits on site are likely be
marginaily stable inthe short term, becoming highly unstablewhen exposed to water and as such may also require
support in the shori to medium term or where they are ieft open for prolonged pericds. As such, an allowance for
shuttering or possibly sacrificial support may be prudent.

Ground works should be designed in such a manner to avold any requirement for construction or maintenance
personnel to enter into or work within excavations. {f such work cannct be avoided, then it should only be
permitted once a safe system of work, supported by a robust risk assessment, has been determined and
implementad.

5.4 Pavemenis

CBR testing was outside the scope of the investigation works undertaken for the site. The Made Ground
encountered across the site was noted t¢ be of mixed and variable composition. The engineering characteristics
of such soils are variable and unpredictable and for which a CBR value of Made Ground would not predict the
overall settiements that may occur in such materials. As such, in-situ testing at regular intervals along any road
alignment may be required along with treatment of soft/hard spots and additional road consiruction to account
for the presence of poor quality ground.

There islikely to be significant long term setilement associated the presence of crganic material and the potential
for voids within the Made Ground and pavements and services should be designed o accommodate such
settiements. As mentionad in Section 5.1, there is likely to be a requirement for soil stabilisation and or
compaction, o provide a suitable engineering platform for the proposed development.

it is recommended that Made Ground be deemed frost susceptible throughout thus a minimum pavement
thickness of 450mm would be appropriate.

Any hard or soft spotsin the formation level may induce reflective cracking in the pavement and allowance should
e made for removing hard or soft spoisthat may be present.

85 Sub-Surface Concrete
The results of the water soluble sulphate and pH analyses indicate that buried conerete within the River Terrace

Deposits and Chalk should be designed in accordance with Class D&-1 of BRE Special Digest 1, with an ACEC class
of AC-1. The advice of thig publication should be taken for the design and specification of ali sub surface concreta.
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Further sampling of the Made Ground is recommended to provide suitable parameters for the design of sub-
surface concrete within this medium.

56 Soakaways

Soakage testing was outside the scope of the investigation works undertaken on the site, however basad on the
depth and compaosition of the Made Ground, conventional spakaways wouid be deemed unsuitable and ancther
forny of stormwater drainage should be used. Note should be made of the depth to groundwater and the presence
of a principal aquifer when considering designs for stormwater disposal. Borehole soakaways may not be viable
due to the requirement for 2 5.0m unsaturated zone for the chalk aquifer.
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6.0 ENVIRONMENTAL CONSIDERATIONS

A Generic Quantitative Risk Assessment {(GQRA) incorporating the resulis of the previous dask study, updated

preliminary risk assessment and intrusive ground investigation was undertaken, the findings of which are
presented in the foliowing sections.

As stated in Section 3, site workers involved in the preparation and construction of the development have not
been considered further in this assessment as the Principal Contractor is duty bound under the current CDM
Ragulations to undertake their own rigk assessments with respect to their employees.

8.1 Cutline Risk Assessment

A number of plausible poliutant linkages were identified as part of the original desk study undertaken for the site
and the updated preliminary risk assessment. The investigation did not encounter conditions that warranied a
revision of the preliminary Conceptual Site Model. However, further testing and monitoring is recommended to
provide a more robust assessment in this respect.

8.2 Ground Gases vs. End Users

A part of the investigation, an aliowance was made for an initial ground gas monitoring visit to be made. Dual
monitoring wellswere installed within BH1 comprisingawellto 2.0m (MWia)and afurther weli to 15.0m (MW 1ib).
A monitering visit was made on 7" December 2017.

Theresultsof the return monitoring visit revealed no abnormal ground gasconcentrations however, the previously
undertaken long term spot monitoring identified elevated concentrations of Methane and Carbon Dioxide. It is
recommaended that additional monitoring wells be installed across the site with continuous ground gas monitoring
undertaken to provide a more robust assessment of the ground gas regime within the fandfill.

5.3 Soil Contamination vs. End Users

The presence of apossible contaminant doas not necessarily imply that asite or arealis contaminated or that there
is any unacceptable risk to human health. A Preliminary Quantitative Risk Assessment has been undertaken in
order o evaluale any unacceptable risks posed to human health with respect to the proposed redevelopment. it

houid be noted that this assessment is protective of the chronic long-term effects of contaminants, which is also
likely to be protective of any possibie immediate acute effects.

A guantitative risk assessment has been undertaken by comparing the resuits of the laboratory chemical testing
of shallow soils against Ste Soecific Assessment Criteria (SSAC) generated using the Contaminated Land Exposure
Assassment (CLEA) model v1.07 published by the Environment Agency, or against the Category 4 Screening Levels
{C45s) published by DEFRA, or against the Suitable for Use Leveis (S4ULs) published by LOM. Although the C48s
were reieased for Part 2A use, the associated policy companion document for the C48.s indicated that they may
also be used for planning. Although the C48ls reprasent a marginally higher risk level than the 88ACs {low risk
rather than minimal risk} it is considered that the risk levels remain very low. Therefore, the final C48s are
considered to be suilable to assess soils under the planning regime.
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h home grown produce
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indoor & outdoor dust &

Default setting for land use.

180 - 365 19-23

Default settings for the critical receptor.

Tabie 6.1 Assumptions for SSAC Calculation (CLEA v1.07 Software)

Statistical analysis of the non-targeted samples within the dataset has been undertaken in accordance with
guidance contained in the CIEH/ CLAIRE report " Comparing Soil Contamination Datg with a Critical Concentration’
(May 2008). I the contamination status of the soils isconsidered in a planning context, the null hypothesis tested
by the analysis is whether the true mean concentration is equal to or greater than the critical concentration for a
given determinand, with the critical concentration being the relevant SSAC or GAC (the soil screening value) for
that determinand in the context of the intended end use of the site. If the analysis shows that the {rue mean
concentration islessthan the critical concentration the null hypothesis can be rejected. The quidance recommends

that for the null hypothesis to be rejected the analysis should show that thereisa

5% (or higher} likelihood that

the true mean concentration is below the critical concentration. Where thisisthe case the site isconsidered to be
acceptable for the planned end use without further remediation.

The results of the statistical analysis for the Made Ground are summarised in the table below:

Table 6.2

Summary of Statistical Analysis

g
Arsenic 37 30.75 90.20 17 Mo
Cadmium 26 1.01 1.55 100 Yes
Chromium 3010 34.61 50.25 100 Yes
Lead 200 278.7 484.33 24 No
Mercury 169 0.89 2.52 100 Yas
Nickel 127 48.43 130.27 g5 No
Copper 5200 112.11 340.33 100 Yas
Zinc 19400 632.33 1149.84 100 Yos
Selenium 350 0.71 1.66 100 Yas
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Chromium Vi 21 0.4 0.4 100 Yes
Barium 1330 34416 562 .60 100 Yes
Berylium 41.2 2.8 9.44 100 Yas
Vanadium 107 51.93 120.00 83 No
Benzo(a)pyrene 5 3.26 10.31 53 No
Phenol 437 3 3 100 Yes

Benzo(a)pyrene has been used in the assessment as a surrogate marker for PAH contamination.

The statistical analysis has found that for all of the determinands tested the null hypothesis can be rejected with
>85% confidence with the exception of Arsenic, Lead, Nickel, Vanadium and Benzo(ajpryene.

Additional testing was undertaken for Asbestos and speciated TPH, no asbestos was identified within the samples
tested whilst the resuits of the speciated TPH were within normai limits.

Al this stage, contamination has been identified however, it is recommended that a more detailed investigation
bhe undertaken to provide a more robust assessment for the site. it should be noted that based on the initial
findings, remediation will be required in the form of a cover system and/or possible soif stabilisation technigues.

8.4 Solf Contamination vs. Soft Landscaping

British Standard BE3882:2015 &ecification for topsoil and requirements for use provides assessment criteriafor a
number of potentially phytotoxic contaminants in terms of new planting.

The results of the chemical analysis for determinants known to pose a potential phytotoxic risk to plant growth
are summarised in Tabie 6.3 together with the respective adopted Generic Assessment Criteria {GAC) for plant
growth. The compliance criteria set out in BS3882:2015 are pH dependent and thusthe GAC used relate to the pH
range measured on samples recovered from the site.

Zinc 200 200 300 Yes Made Ground
Copper 100 135 200 Yes Made Ground
Nicket 80 75 110 Yes Made Ground

Table 6.3 Summary of Plant Phytotoxicity Assessment

The phytotoxicity assessment has identified contaminants of concern above the ragpective phytotoxicity
thresholds within the Made Ground. As such it is considerad that remedial measuras would be reguired in this
respect.

8.5 Soll Contamination vs. Built Environment

Recommendations with respect to pH and suiphate in relation to buried concrete are made in Saction 5.5,

The ground conditions encountered across the site include deep areas of Made Ground.

As such it is considared the use of barrier pipe as a minimum is likely to be required for potable water supplies

instailed on the site within areaswhere M ade Ground and infiiled ground hasbeen identified. However, thiswouid
be subject to confirmation for the water utility company.
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Assuch, the utilily company should be consuited in order to confirm their specific requirementsin thisrespect, at
this time subject to further confirmation is should be assumed that barrier pipe will be required. As a matter of
good practice and {o maximise the protection to maintenance workers, it is recommended that clean, granular
bacifill is used in service runs and that marker tapes are used for ali buried services.

6.6 Soil Contamination vs. Adjacent Land Users

At present, contamination has been identified within the site. Once the extent and all forms of contamination
have beean identified, remeadiation can be undertaken. All remedial maasures will prevent exposure to adjacent
land users.

8.7 Soil Contamination vs. Groundwater

A single groundwater sampie was obtained from MW 1b within BH1. The results of the groundwater analyses
undertaken to were compared against the Environmental Quality Standards for freshwater (EQS), Water
Framawork Directive and the Water Supply (Water Quality) Regulations 2000. A summary of contaminant
concentrations encouniered above the respective EQS WFD and DW S guideline values, where values are set is
prasented in Table 8.4 helow.

Benzo(ajpyrene .71
Benzo(b)fluoranthene 3.50
Benzo{kjfiuoranthene 0.58
Benzo(g.h.i)peryiene 0.38
indeno(1,2.3cd)pyrene ¢.37

Anthracene ¢.17
Huoranthene 1.31
PAH (Sum of four) 2.52

TPH Ci2-C16 Alj
TPH Ci2-Ci6 Ali

TPH C16-C21 Ali 85.2
TPH C21-C35 Alj 3710
TPH C35-C40 Ali 285

TPH 88-Ci6 Aro -
TPH C10-Ci2 Aro -
TPH C12-Ci8 Aro 10.6

TPH C16-C21 Aro 48.0
TPH C21-C35 Aro 1860
TPH C35-CA40 Aro 122

Table 6.4 Contaminant exceedances within Groundwater (ug/ )

The resulis of the gpeciated groundwater analyses undertaken identified low concentrations of PAH and the
presence of TPH compounds.

Currently there are no UKqgualily standards for the individual TPH fractions. However there are arange of potential
guality standards for hydrocarbons/ mineral oll as outlined in Table 6.5 below, which could be adopted to aliow
for the assessment of risk posed by individual speciated fractions on-site. Assessment Criteria for the key
Polyaromatic Hydrocarbons identified {(for which standards are available) within the groundwater beneath the site
are also presenied in Table 6.5,

P
2
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Hydrocarbon (Dissolved or Emulsified) 10 (Revoked)

Mineral Ol 10 {Revoked)

Benzene 1 30 0.5

Toluene 50 350

Ethylbenzene 20

Aylene 30

Anthracene 0.062 0.05
Maphthalene 10.0

Fluoranthene 0.62

Benzo(ajpyrene 6.¢1 0.63 0.008
Benzo(b)fluoranthene 0.05
Benzo(g.h.i)perylene 0.05
Benzo(kifluoranthene 0.05
indenc(1.2,3cd)pyrene 0.05
PAH (Sum of Benzo(b)luoranthene,

Benzo(kifluoranthene, indeno(123- 0.01

cdipyrene and benzo(ghi)peryiene)

(a)  Waler Supply (Water Quaiity) Reguiations 1989,
(b} Envirormental Quality Standards (freshwater)
{c; UK Technical Adviscry Group to Water Framewoerk Directive (as an annual mean)

Table 6.5 Summary of Compliance Standards

Based on the resuits of the groundwater analysis, PAH and TPH contamination has been identified within the
groundwater. However, this is based on one sample from one location. It is recommended that longer term
groundwater monitoring is undertaken with additional samples from across the site to provide parametersfor a
P20 Groundwater Risk Assessment and to determing if remediation is required.

6.8 Groundwaler Contamination vs. Human Health

End users are considered unlikely to come in to contact with groundwater given the depth that groundwater was
encountered within the intrusive investigation works and during the return monitoring visiis.

6.9 Groundwater Contamination vs. Soft Landscaping

Groundwater was encountered within the intrusive invastigation and subsequent groundwater monitoring
undertaken on the site within November and December at depths generally greater than 1.0m bgl. In addition
groundwater identified was generally noted to be discontinuous at shallow depth. As such given the depth of the
groundwater encountered beneath the site, groundwater was considered to be outside of the root zone of
influence for the soft landscaping on the site. Furthermore, the vegetation on and around the site showead no
evidence of stress. As such, it is considered that no specific action iswarranted with respect to soft landscaping.

8.10 Groundwater Contamination vs. Built Environment

Based on the depth of the groundwater, it is unlikely that groundwater contamination would affect the built
environment.

5.11 Groundwater Contamination vs. Controllad Waters

Water resources receptorsrefersio the potential for impact 1o occur to a controiled water. ‘Controlled Water as

GE16803/ QIR JANYS Cornfield Close, Lttlehampton
Thakeham Client
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Ground Investigation Report Guo-Enviroesmuntal

detailed in 5.104 of the Water Hesources Act 1991 includes the majority of natural waters in England and Wales
and includes coastal waters, inland fresh waters and water contained within underground strata (groundwater),

Consideration is given to the resource value and to the resource utilisation of identified groundwater and surface
water receptors that may be at risk from the migration of metals and PAH contaminants identified within the soils
within the Made Ground and locally impacted groundwater located within the River Terrace Deposits and Chalk
beneath the site.

it is recommended that further groundwater analysis be undertaken to determine the impact of the overlying
Made Ground on the underlying groundwater across the sife.

6.12 Waste Disposal

in addition CatW aste Soil analysizs was undertaken on the soils analysed. The results were classified asbeing non-
hazardous and hazardous. During further investigation, WAC testing should be undertaken for further
classification.

it isrecommended that the resulis of the testing be passed onto the landfill operator for final approval.

8.13 Discovery Strategy

Whilst several phases of investigation works have been undertaken on the site, it remains possible that
unexpected soil conditions may be encountered during the process of site demolition, clearance and construction.

Examples may include oily pockatswithin the soil, pockats of cemeant boarding or fibrous materials within the soil,
black ashy materials, sclls exhibiting strong cdours, brightly coloured materials and former structures or
briclkowork.

Should previously undiscovered contamination be encountared during construction by the ground workers, this
should be reported to the Ste Manager immediately in order that any necessary inspection may be made. Records
shouid be kept and samples submitied for analysis where conditions encountered are not as anticipated. The
rasuits of any such testing should be sent to the authorities for consultation.

The processis shown below.

GE16803/ QIR JANYS Cornfield Close, Lttlehampton
Thakeham Client
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Discovery Strategy Process

A copy of the discovery strategy should be lodged on site and provisions made to ensure that ali workers are made
aware of their responsibility to observe, report and act on any potentially suspicious or contaminated materials
they may encounter.
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o8, i i Borehole No.
£ usgepont
Borehole L
A BNG 9GL grenoie Lo BH1
Seo-Environmentalyaww gesl.net Sheet 1 of 2
FProject No. Hole Type
Project Nams: Comfield Close ol Co-ords:  503374E - 103242N ¥
GE16903 CP
) ) " ) . Scale
Logcation: Littlehampton, West Sussex Level: 8.0 1-50
. e . . L.ogged By
Client: Thakeham Client Dates: 27111/2017 PL
A Sample and In Situ Testin 3 i
Weil ;’;’:}i:i P 9 Dif)”' _‘er;')el Legend Stratum Description
CHEESE Depth (m) | Type Results i N
0145 795 Grass overlying brown sandy silt, .
"~ " MADE GROUND / 1
Brown sandy clay with brick, glass and wood. 7
0.50-1.00 B MADE GROURND -
0.80 7.30 Firm brown siity clay. N
MADE GROUND 1
1.10 D : 3
150-200 | B .
1.50-2.00 U Ublow=50 N
2.00 ) - 56 2
<1 o Medium dense brown coarse SAND 7
RIVER TERRACE DEPOSITS 7
2.50-3.00 B -
3.00 8 N=17 (2,3/4,4,4,5) 3 -
345 D ,
350 480 Medium dense brown medium to coarse SAND and .
fine to coarse sub-angular 1o sub-rounded flint ~
GRAVEL N
400 o] RIVER TERRACE DEPCSITS 4 —
450-495 | B -
450 C N=18 (3,3/4,4,5,5) 3
£ ,.::
5.50 D .
500-645 | B 5 —
6.00 [ N=20 (3,3/4,56,5) 7
6.50 160 T . 71 Recovered as wesk, medium dense white and off- m
T white unstained CHALK, closely spaced fractures, in -
T _ 1 white comminuted chalk matrix 7
7.00 D T 1 cHALK 7 -
A Ny
7.50 8 | Me=20 (5,516,878 - .
I “ L i Il N
7.95 D SRR 8 —
[ 1 7
N L N
8.50 D T ]
] 3
I “ L i Il :
9.00 8 N=37 (8,5/8,8,10,10) ] r Ed g -
0.45 - :
9.45 D T -
] .
- ]
10.00 o] S — - 10 -
Continued on Next Sheet
Casing Waiter Strikes (mbgl} Chiseliing {mbal Remarks
Diameter Depth (m) § Depth Strike Rose to Depth fram De C
430 3.80 Groundwater struck at 4.3m bgl, rose to 3.8m bgl after twenty minutes.
Dual standpipe afled to 2.0m and 15m bgl.
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Unit 7, Danworth Farm
Hursipierpoint
BNG 9GL

Borehole Log

Borehole No.

BH1

Sheet 2 of 2

FProject No. Hole Type
Project Nams: Comfield Close ol Co-ords:  503374E - 103242N ¥
GE16903 CP
; : et . . Scale
Logcation: Littlehampton, West Sussex Level: 8.0 1-50
. e . . L.ogged By
Client: Thakeham Client Dates: 27111/2017 PL
A Sample and In Situ Testin 3 i
Weil ;’;’:}i:i P 9 DE‘E)”' .ﬁ;}el Legend Stratum Description
CHEESE Depth (m) | Type Results i VY
[ ]
A ]
10.50 S |N=45 (7,7/10,11,12,138) : “‘ 1 ) 1
T T -
10.95 B T 11—
T T ]
wso | D T T .
I -
12.00 3 |N=57 (7,.8112,13,1517) T 12 —
A ]
12.45 D 3
S :
T T b
. ! i
[ 1 ]
} “\ 3 ‘ :
13.50 D T -
[ ] a
T T :
14.00 S [N=47 (6,6/10,11,12,14) i “: i 14 —
14.45 D SRR 3
I “ L i Il T
T T -
15.00 AU e Eeh e BT BorehoR 0186w 77T 7T T 18]
16
17 o
18
1g —
20 -
Casing Waiter Strikes (mbgl} Chi Remarks
Diameter Depth (m) § Depth Strike ke Depth fre
430 Groundwater struck at 4.3m bgl, rose to 3.8m bgl after twenty minutes.
Dual standpi instafied to 2.0m and 15m bgl.
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R Unit 7, Danworth Farm 1alPi
N Hursi;iierpoini . . friaiPit o
L BNB 9GL Trial Pit L@g TP
Cao-Envirsnmentalwww.geslnet Sheet 1 of 1
Project A Project No. Co-ords: 503384.36 - 103311.73 Date
.. Cornfield Close . .
Name: GE16003 Level.  7.71 27/11/2017
" " . . imensi Scale
Location: Littiehampton, West Sussex D’_ﬂ?ei sons £
{my: 1:25
- - . Depth Logged
Client: Ihakeham Client p
- 3.00 AP
= Samples & In Situ Testing . ot
:_E E D,e*j\t h i‘,“‘?' Legend Siratum Description
EY] Depth Type Results Y vy
Girass overlying brown sandy siit with occasional brick R
and concrete fragments and rare fine tc coarse sub- 7
0.0 ES angular flint gravel. R
MADE GROUND ~
{ 1 i __ N
040 73 Brown silty sand with household waste including metal, B
0.50 ES brick, giass, plastics, china, ash, coal, concrete, black -
organic matter, shoes, fabric, timber, rare car tyres and .
an organic odour. E
MADE GROUND N
1.00 ES 1 —
1.50 ES .
I £ —
23¢ B 200 57 Light brown medium SAND with rare sub-angular 27
200 ES ; ) g R
medium to coarse flint gravel.
RIVER TERRACE DEPOSITS 3
250 D .
3.86 D 3.00 4.71 R O X i T 37
4
5 ..:-
e Remarks Groundwater not encountered, some instability noted within the Made Ground.
Stability
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Unit 7, Danworth Farm

TrialPi No

: Hursipierpoint . .
W
L BNB 9GL Trial Pit L@g P2
Cao-Envirsnmentalwww.geslnet Sheet 1 of 1
Project A Project No. Co-ords: 503318.36 - 103270.48 Date
.. Cornfield Close .
Name: CE16003 Level.  8.23 271112017
" " , , imensi Scale
Location: Littiehampton, West Sussex D’_ﬂ?ei sons £
{my: 1:25
- - . Depth Logged
Client: Ihakeham Client p
- 3.00 AP
= Samples & In Situ Testing . ot
:_E = D,eﬂm i‘,“‘?' Legend Siratum Description
EY] Depth Type Results Y vy
Girass overlying brown sandy silt with brick and concrete R
fragments. 7
0.20 ES 6.20 8.0% MADE GROQUND 7
Brown very sandy clay with brick, concrete and flint B
gravel. 3
MADE GROUND E
0.50 ES ~
.00 s 1.00 723 Grey organic clgyey sand with brick, glass, china, ash, L
coal, fabric, clay tile, glass, plastic, timber and a strong 3
hydrocarbon malodour. 3
MADE GROUND ~
1.50 ES .
2.00 ES 2 -
5 { 2.5 _"
E:g EDQ 250 573 TTGhT Brown medum SAND wilh rare sub-anguiar -
= ~ medium to coarse flint gravel. 3
RIVER TERRACE DEPOSITS 3
3.00 D 3.00 5.23 End of BT & 3 0Am 3]
4
5 ..:-
CETE Remarks Groundwater not encountered, some instability noted within the Made Ground.

Stability
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R Unit 7, Danworth Farm 1alPi
N AT TrialPit No
Hurstpierpoint T . E p Em
T BNesol rial Pit Log P3
Ceo-Environmentalwww.gesinet Sheet 1 of 1
Project A Project No. Co-ords: 503392.36 - 103264.12 Date
.. Cornfield Close .
Name: GE16003 Level: 8.24 27/11/2017
.. . , , imensi Scale
Location: Littiehampton, West Sussex D’_ﬂ?ei sons £
{my: 1:25
N - . Depth Logged
Client: Ihakeham Client :
- 3,00 AP
= Samples & In Situ Testing . ot
:_E = D,eﬂm i‘,“‘?' Legend Siratum Description
EY] Depth Type Results Y vy
Girass overlying brown silty sand R
615 800 MADE GROUND _ : 3
020 ES Brown clayey sand with rare ash and coal. .
MADE GROUND 3
0.50 ES .
8 _
080 754 Grey silty sand with hot waste including metal, R
brick, giass, plastics, china, 2 coal, concrete, black 1
organic matter, shoes, fabric, timber and an organic E
odour. -
MADE GROUND 7
1.00 ES 1
1.50 ES .
190 8.34 Brown friable GLAY, i
2.00 ES RIVER TERRACE DEPOSITS 2
250 D .
2.50 PP PP=2 8kglom2 N
280 544 Siiff grey silty CLAY with black crganic matter. -
RIVER TERRACE DEPOSITS i
3.00 D 3.00 5.24 End of BT & 3708m 37
3.00 PP PP=2. Zkg/om2 7
4
5 ..:-
CETE Remarks Groundwater not encountered, some instability noted within the Made Ground.
Stability
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e, Unit 7, Danworth Farm talPi
N Hursi;iierpoini . . friaiPit No
Y BNs9GL Trial Pit L@g P4
Cao-Envirsnmentalwww.geslnet Sheet 1 of 1
Project A Project No. Co-ords: 503323.15 - 10323245 Date
.. Cornfield Close S e
Name: CE16003 Level.  8.05 271112017
. s ; ; imensi Scale
Location: Littiehampton, West Sussex D’_ﬂ?ei sons
{m): 1:25
. o . Ne -
Chient:  Thaksham Client %bgéh L";‘j\%@d
o Sampies & In Situ Testing . ot
:_E E D,e*j\t h i‘,“‘?' Legend Siratum Description
=0 Depth Type Resulls W i
Girass overlying brown sandy silt with brick and concrete R
fragments and rare fine to coarse sub-angular fiint gravel. 7
0.50 ES MADE GROUND 5
3. 3¢ 5 .
059 718 Brown clayey sand with rare brick and concrete e
fragments and rare flint gravel# 4
0.50 Es MADE GROUND ]
- 3
0.80 745 Brown silty sand with household waste inciuding metal, R
brick, giass, plastics, china, ash, coal, concrete, black 3
organic matter, shoes, fabric, timber and an organic E
odour. -
MADE GROUND i
1.00 ES 1
1.50 ES .
180 625 Brown mottled friable CLAY. -
1.90 58.15 RIVER TERRACE DEPOSITS 7
2.00 0 Grey very sandy friable CLAY with a hydrccarbon 2
2.00 ES malodour. -
RIVER TERRACE DEPOSITS B
3 5 R
239 578 Grey and brown mottled sandy CLAY. e
RIVER TERRACE DEPOSITS .
2.50 D ~
2.50 PP PP=2.5kgicm2 3
3.00 D 3.00 505 it bl S S-Sl S Rt S el 3 -
3.00 FP PP=2kg/cm2 - ' i
47
5 ..:-

Stability

Remarks Groundwater not encountered, some instability noted within the Made Ground.
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R Unit 7, Danworth Farm 1alPi
N AT TrialPit No
Hurstpierpoint T . E p Em
T BNesol rial Pit Log TP5
Cao-Envirsnmentalwww.geslnet Sheet 1 of 1
Project A Project No. Co-ords: 503330.75 - 10319766 Date
.. Cornfield Close .
Name: GE16003 Level: 8.04 27/11/2017
" " . . imensi Scale
Location: Littiehampton, West Sussex D’_ﬂ?ei sons £
{m): 1:.25
. - . ¥ =3 ]
Chient:  Thaksham Client %bgéh L";‘j\%@d
= Samples & In Situ Testing . ot
:_E = D,eﬂm i‘,“‘?' Legend Siratum Description
EY] Depth Type Results Y vy
Girass over brown sandy siit. R
MADE GROUND 3
oze ES 620 784 Brown slightly silty sand with rare brick, concrete and flint R
gravel. |
MADE GROUND 3
I S 75 ,:
0.50 ES 0.50 7.54 Yellow and brown silty sand with giass, organic matter, B
plastic, brick, concrete, timber, metal, shoes and frabric. 3
MADE GROUND N
1.00 ES 1 —
1.50 ES .
. . ;
170 634 Brown sandy clay. ]
1.80 8.24 ADE GROUND B
Grey sandy clay with rare ash. -
MADE GROUND b
2.00 ES 2
200 PP PP=3.8kg/om2 B
239 574 Brown very clayey SAND. .
RIVER TERRACE DEPOSITS .
2.50 8] —
3.00 D 3.00 5.04 End of BT & 3708m 3
4
5 ..:-
CETE Remarks Groundwater not encountered, some instability noted within the Made Ground.
Stability
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R Unit 7, Danworth Farm 1alPi
N AT TrialPit No
Hurstpierpoint T . E p Em
T BNesol rial Pit Log TP6
Cao-Envirsnmentalwww.geslnet Sheet 1 of 1
Project A Project No. Co-ords: 503346.18 - 103297 43 Date
.. Cornfield Close _ .
Name: GE16003 Level. 7.99 27/11/2017
.. . , , imensi Scale
Location: Littiehampton, West Sussex D’_ﬂ?ei sons £
{my: 1:25
N - : Depth Logged
Client: Ihakeham Client :
- 2.00 AP
= Samples & In Situ Testing . ot
:_E = D,eﬂm i‘,“‘?' Legend Siratum Description
=0 Depth Type Resulls W i
Girass overlying brown sandy siit with rare ash. R
MADE GROUND 3
oze ES 620 .78 Brown silty sand with household waste including metal, R
brick, giass, plastics, china, ash, coal, concrele, black 5
organic matter, shees, fabric, timbers and an organic B
- ocdour. Refused on brick floor at 2.0mbgl. 4
0.50 ES MADE GROUND -
1.00 ES 1 —
1.50 ES .
2.00 Es 2.00 5.99 End ot BT & 2 0Bm 2
37
4
5 ..:-
CETE Remarks Groundwater not encountered, some instability noted within the Made Ground. refused on brick floor at
2.00mbgl.
Stability
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R Unit 7, Danworth Farm 1alPi
N AT TrialPit No
Hurstpierpoint T . E p Em
T BNesol rial Pit Log TP
Cao-Envirsnmentalwww.geslnet Sheet 1 of 1
Project A Project No. Co-ords: 503396.76 - 103194.18 Date
.. Cornfield Close _ .
Name: GE16003 Level: 7.88 27/11/2017
" . , , imensi Scale
Location: Littiehampton, West Sussex D’_ﬂ?ei sons £
{my: 1:25
N - . Depth Logged
Client: Ihakeham Client :
- 3.00 AP
= Samples & In Situ Testing . ot
:_E E D,eﬂm i‘,“‘?' Legend Siratum Description
EY] Depth Type Results Y vy
Girass overlying brown clayey silty sand with cccasional _
flint gravel, brick and concrete fragments. 7
0.20 ES .20 7.48 MADE_GROU!_\:D_ i i _
Grey silty sand with household waste including metai, B
brick, giass, plastics, china, ash, coal, concrete, black 3
organic matter, shoes, fabric, timber and an organic -~
cdour. 1
0.50 ES ADE GROUND 7
1.00 ES 1 —
1.50 ES .
180 5388 Grey very sandy clay with black organic matter. -
ADE GROUND i
2.00 ES 2
200 PP PP=2.8kg/om2 B
P o 3
220 548 Very stiff brown sandy CLAY, R
RIVER TERRACE DEPOSITS -
250 D .
2.50 PP PP=3 5kgicm2 N
3.00 D 3.00 468 - it dalh bbbl S S-St S Rt 3
3.00 PP PP=3.2kg/om2 7
4
5 ..:-
CETE Remarks Groundwater not encountered, some instability noted within the Made Ground.
Stability
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R Unit 7, Danworth Farm 1alPi
N AT TrialPit No
Hurstpierpoint T . E p Em
T BNesol rial Pit Log P8
Cao-Envirsnmentalwww.geslnet Sheet 1 of 1
Project ) Project No. Co-ords: 50343511 - 103238.82 Date
.. Cornfield Close .
Name: CE16903 Level: 3.04 271112017
.. . , , imensi Scale
Location: Littiehampton, West Sussex D’_ﬂ?ei sons
{my: 1:25
Chient:  Thaksham Client %bgéh L";‘j\%@d
= Samples & In Situ Testing . ot
:_E = D,eﬂm i‘,“‘?' Legend Siratum Description
EY] Depth Type Results Y vy
Girass overlying brown clayey silty sand. _
MADE GROUND 7
0.2¢ ES 0.20 7.84 Brown sandy Siit. -
MADE GROURND .
0.50 ES .
. _
080 744 Brown mottled iriable clgy with organic matter, glass, R
brick, concrete, paper, timber, plastic, rubber, ash and 3
coal. 3
MADRE GROUND -
1.00 ES 1 —
1.50 ES .
2.00 ES 2 —
250 D .
7 57 :
270 534 Yeliow medium SAND. i
RIVER TERRACE DEPOSITS -
3.00 D 3.00 5.04 End of BT & 3708m 3
4
5 ..:-

Stability

Remarks Groundwater not encountered, some instability noted within the Made Ground.
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Summary of Natural Moisture Content, Liguid Limit and Plastic Limit Resuls

Job No.

Project Name

Programime

angular)

—_— Samples received 29/11/2017
37 Corntield Clos
23749 omfield Close Schedule recoivad SSI 13017
E'iject No. Client Project staited 30/11/2017
GE18803 GESL Testing Started G7/12/2017
Sample
] 1 =1 i
Hole No. Soit Description NMC b i i Remarks
Ref { Top | Base [Type
m m % % % % %
Brown slightly gravelly sandy silty CLAY
TP3 [} 2.50 0 fwith traces of decayed roots (gravel is 18 o7 33 18 15
fine and sub-angularn)
Greyish brown slightly graveily sandy
TR4 7 2.50 - D fsilty CLAY {gravel is fm and sub- 20 87 38 17 19
angulan
Brown slightly gravelly slightly sandy
TP7 8 250 - D isity CLAY (gravel is fine and sub- 18 93 37 17 20

est Methods: B81377: Part 2: 1980:
ural Moisture Content
erberg Limits: clause 4.3 and 5.0

:clause 3.2

Approved Signatories: K Phaure (Tech Mg J Phaure {Lab.Mgi)
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ARUN

Job Ref 23749
PARTICLE SIZE DISTRIBUTION
Borehole/Pit No. BH1
Site Name Cormnfield Close Sampie No. 19
Froject No. GE16903 Client GESL Bepth Top 2.50 m
Depth Base - m
revis yey SAND svel s > and sub-an S
Sofl Description Greyish brown gravelly clayey .:':»ANLl(gr?_v Fis fme and sub-angular | sampie Type B
to sub-rounded)
Samples received 2911172047
Schedules received 29/11/2017
Test Method BS1377:Part 2: 1930, clause 9.0 Project started 30/1172017
Date tested 13/12/2017
OLAY - SEL_T : - S’A“\_‘ED - : GRA?‘"EL COBBLES BOULDERS
Fine Medium | Coarse Fine Medium Coarse Fing | Medium I ooarse
100 v y 3
80
20
2 e i
< 50
@ NI ¥ }
= A J H
T 40 !
oy fos e
20 Vi
10 L
0 : SERR
$.001 0.01 0.1 100 1000
Particle 8ize  mm
Slevin Sedimentation
- - g - - Dry Mass of sample, g 1067
Particle Size n Particle Size . .
% Passing ) % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Very coarse 0.0
75 100 Gravel 12.3
63 100 Sand 69.2
50 100
375 100 Fines <0.083mm 18.5
28 96
20 95 Grading Analysis
14 94 D100 mm
10 92 D80 mm 322
8.3 9G D30 mm 0.121
5 9G D10 mm
3.35 89 Uniformity Coefficient
2 88 Curvature Coefficient
1.18 85
0.8 77 Remarks
0.425 69 Preparation and testing in accordance with B81377 unless noted below
0.3 58
0.212 47
.15 34
0.063 19

K4 Soils Laboratory

initials:

Date:

Checked and Approved

J4F

14/12/2017

MOE-5-23




ARUN

Job Ref 23749
PARTICLE SIZE DISTRIBUTION
Borehole/Pit No. BH1
Site Name Cormnfield Close Sampie No. 5
Froject No. GE16903 Client GESL Bepth Top 5.50 m
Depth Base - m
I s =i e Ay o L3 AN b ig < o s erm i
Sofl Description Orangish brown slightly vl!ayey »a?d}t GRAVEL (gravelis fme and sub{ sample Type D
angular to sub-rounded)
Samples received 2911172047
Schedules received 281112017
Test Method BS1377:Part 2: 1930, clause 9.0 Project started 30/1172017
Date tested 13/12/2017
OLAY - SEL_T : - S’A“\_‘ED - : GRA?‘"EL COBBLES BOULDERS
Fine Medium | Coarse Fine Medium Coarse Fing | Medium I ooarse
100 ° 3
90
80
£ 60 i
i 50
@ 7 !
T 40 A
/'
o 30 3
2
9 R} !
$.001 0.01 0.1 1 10 100 1000
Particle 8ize  mm
Slevin Sedimentation
- " 2 - - Dry Mass of sample, g B45
Particle Size . Particle Size . .
% Passing ) % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Very coarse 0.0
75 100 Gravel 81.5
63 100 Sand 14.5
50 100
375 100 Fines <0.083mm 4.0
28 76
20 59 Grading Analysis
14 42 D100 mm
10 33 D80 mm 20.3
8.3 27 D30 mm 7.97
5 24 D10 mm 0.182
3.35 21 Uniformity Coefficient 110
2 19 Curvature Coefficient 1
1.18 18
0.8 17 Remarks
0.425 16 Preparation and testing in accordance with B81377 unless noted below
0.3 15
0.212 12
.15 7
0.063 4

K4 Soils Laboratory

Unit 8, Oids Close, Watford, Herts, WD18 3RU

initials:

Date:

Checked and Approved

J4F

14/12/2017

MOE-5-23




Job Ref 23749
PARTICLE SIZE DISTRIBUTION
Borehole/Pit No. TP
Site Name Cormnfield Close Sampie No. 7
Froject No. GE16903 Client GESL Bepth Top 2.50 m
Depth Base - m
o H sl sl 5 58 i { el i n ¢ g yhe
Sofl Description Orangish brown slightly gféveiiy »}!Ey f?ﬂdy LLIAY {gravel is fm and Sampie Type D
sub-anguiar to sub-rounded)
Samples received 2911172047
Schedules received 281112017
Test Method BS1377:Part 2: 1930, clause 9.0 Project started 30/1172017
Date tested 13/12/2017
OLAY - SEL_T : - S’A“\_‘ED - : GRA?‘"EL COBBLES BOULDERS
Fine Medium | Coarse Fine Medium Coarse Fing | Medium I ooarse
100 3
80
80
£ 80 :
& 5
g ! :
2 § H
T 40
o 30 3
2
9 R} !
$.001 0.01 0.1 1 10 100 1000
Particle 8ize  mm
Slevin Sedimentation -
- " 2 - - Dry Mass of sample, g 1175
Particle Size . Particle Size . .
% Passing ) % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Very coarse 0.0
75 100 Gravel 6.8
63 100 Sand 47.0
50 100
375 100 Fines <0.083mm 46.3
2 100
20 100 Grading Analysis
14 98 D100 mm
10 96 D80 mm 0.188
8.3 95 D30 mm
5 94 D10 mm
3.35 94 Uniformity Coefficient
2 93 Curvature Coefficient
1.18 92
0.8 89 Remarks
0.425 84 Preparation and testing in accordance with B81377 unless noted below
0.3 77
0.212 87
.15 56
0.063 48

. Checked and Approved
K4 Soils Laboratory

Unit 8, Oids Close, Watiord, Herts, W18 3RBU Initials: JLP

Date: 14/12/2017

ARUNDISTRICPEDUEIL LUBBOHeIRbyed Sonatories: K Phaure VD




ARUN

Job Ref 23749
PARTICLE SIZE DISTRIBUTION
Borehole/Pit No. TP2
Site Name Cormnfield Close Sampie No. 3
Froject No. GE16903 Client GESL Bepth Top 3.00 m
Depth Base - m
4 o i Y v S fo] ol is i ] - o NP
Sofl Description Orangish brown slightly grave!'!;in;!jie;)j SAND (gravel is fm and sub Sample Type 5]
Samples received 2911172047
Schedules received 29/11/2017
Test Method BS1377:Part 2: 1930, clause 9.0 Project started 30/1172017
Date tested 13/12/2017
OLAY - SEL_T : - S’A“\_‘ED - : GRA?‘"EL COBBLES BOULDERS
Fine Medium | Coarse Fine Medium Coarse Fing | Medium I ooarse
100 X NI 3
80
80
£ 60 i
i 50
@ : {
2 { 3
o 30 3
2
9 R} !
$.001 0.01 0.1 1 10 100 1000
Particle 8ize  mm
Slevin Sedimentation
- - g - - Dry Mass of sample, g 722
Particle Size n Particle Size . .
% Passing ) % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Very coarse 0.0
75 100 Gravel 1.0
63 100 Sand 85.7
50 100
375 100 Fines <0.083mm 13.2
28 100
20 100 Grading Analysis
14 100 D100 mm
10 100 D80 mm 0.201
8.3 99 D30 mm 0.115
5 99 D10 mm
3.35 99 Uniformity Coefficient
2 99 Curvature Coefficient
1.18 98
0.8 95 Remarks
0.425 Q2 Preparation and testing in accordance with B81377 unless noted below
0.3 81
0.212 84
.15 37
0.063 13

K4 Soils Laboratory

Unit 8, Oids Close, Watford, Herts, WD18 3RU

initials:

Date:

Checked and Approved

J4F

14/12/2017

MOE-5-23




ARUN

Job Ref 23749
PARTICLE SIZE DISTRIBUTION
Borehole/Pit No. TP5
Site Name Cormnfield Close Sampie No. 8
Froject No. GE16903 Client GESL Bepth Top 2.50 m
Depth Base - m
Soil Description Brown and orangish brown sfightly sandy silty CLAY Sample Type b
Samples received 2911172047
Schedules received 29/11/2017
Test Method BS1377:Part 2: 1930, clause 9.0 Project started 30/1172017
Date tested 13/12/2017
OLAY - SEL_T : - S’A“\_‘ED - : GRA?‘"EL COBBLES BOULDERS
Fine Medium | Coarse Fine I Medium [ Coarse Fine | Medium I Coarse
100 $ y 3
80
£ 80 :
< %0
@ H y §
2 § 3 H
T 40
o 30 y N
2 ik
9 : }
$.001 0.01 0.1 1 10 100 1000
Particle 8ize  mm
Slevin Sedimentation
- - g - - Dry Mass of sample, g 108
Particle Size n Particle Size . .
% Passing ) % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Very coarse 0.0
75 100 Gravel 0.1
63 100 Sand 18.3
50 100
375 100 Fines <0.083mm 81.8
28 100
20 100 Grading Analysis
14 100 D100 mm
10 100 D80 mm
8.3 100 D30 mm
5 100 D10 mm
3.35 100 Uniformity Coefficient
2 100 Curvature Coefficient
1.18 100
0.8 99 Remarks
0.425 o8 Preparation and testing in accordance with B81377 unless noted below
0.3 95
0.212 92
.15 89
0.063 82

Unit 8, Qids Close, Watiord, Herts, W18 3RBU

K4 Soils Laboratory

initials:

Date:

Checked and Approved

J4F

14/12/2017

MOE-5-23




ARUN

Job Ref 23749
PARTICLE SIZE DISTRIBUTION
Borehole/Pit No. TP8
Site Name Cormnfield Close Sampie No. 7
Froject No. GE16903 Client GESL Bepth Top 3.00 m
Depth Base - m
Soil Description Orange hrown very clayey SAND with rare fine gravel Sample Type b
Samples received 2911172047
Schedules received 29/11/2017
Test Method BS1377:Part 2: 1930, clause 9.0 Project started 30/1172017
Date tested 13/42/2017
OLAY - SEL_T : - S’A“\_‘ED - : GRA?‘"EL COBBLES BOULDERS
Fine Medium | Coarse Fine Medium [ Coarse Fine | Medium I Coarse
100 $ y 3
80
2 e j
< %0
@ H y §
= i \ ;
T 40
= : g
2 ik
9 : }
$.001 0.01 0.1 1 10 100 1000
Particle 8ize  mm
Slevin Sedimentation
- - g - - Dry Mass of sample, g 549
Particle Size n Particle Size . .
% Passing ) % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Very coarse 0.0
75 100 Gravel 0.5
63 100 Sand 77.8
50 100
375 100 Fines <0.083mm 211
28 100
20 100 Grading Analysis
14 100 D100 mm
10 100 D80 mm 0.183
8.3 100 D30 mm 3.0943
5 100 D10 i
3.35 100 Uniformity Coefficient
2 99 Curvature Coefficient
1.18 98
0.8 95 Remarks
0.425 Q2 Preparation and testing in accordance with B81377 unless noted below
0.3 84
0.212 87
.15 40
0.063 21

Unit 8, Olids Close, Watiord, Herts, W18 3RBU

K4 Soils Laboratory

initials:

Date:

Checked and Approved

J4F

14/12/2017

MOE-5-23




Saturation Moisture Content - Summary of Resulis
Tested in accordance with BS1377 : Part 2 - 1984, clause 3.3 unless annotated otherwise.

Job No. Project Name Programme
Samples received § 28/411/2017
23749 Cornfield Close
Schedule received { 29/11/2017
§Project No. Client Project started | 30711/2017
GE16803 GESL Testing Started 12/12/2047
Sample SMC NMC Bulk Dry Remarks - Sample size
Hole No. { Ref] Top | Base |Type Description Density | Density | sompiies with BS1377:1890;
2 (Yes/NG
m m 84 84 Mg/m3 | Mg/m3 Part 2 {Yes/Na)
BH1 10§ 10.00 - D Fmc intact CHALK fragments 13 12 2.26 2.01 fYes
BH1 14 § 13.50 - ) Fmoe intact CHALK fragments 13 12 2.24 201 fYes
Test Report by K4 SOILS LABORATORY Checked and Approved
Unit § Olds Close Olds Approach
Watford Heris WD18 SRU Initials J.p
Bate: 14/12/2017
2519 . Approved Signatories: K.FPhaure {| MSF-5-R18

ARUN DISTRICT COUNCIL LU/330/18/PL




Sulphate Content {Gravimetric Method) for 2:1 Soll: Water Extract and pH Value - Summary of

Resu

fts

Tested in accordance with BS1377 : Part 3 : 1980, clause 5.3 and clause 9

{gravel is fine and sub-angular)

Job No. Project Name Programme
28 receiv 9/14/2017
23749 Cornfield Close famp" foceived § 29142017
Schedule recelved 29/11/2017
§rroject No. Client Project started 30/11/2017
GE168803 GESL Testing Started 08/12/2017
San ; Mass
Sample Dry '\.4‘a 808 s64
passing
Hole No.} Ref | Top | Base | Type Soil description om | COntent § Content pH Remarks
m m % g/t g
ish brown gravelly clayey SAl gravel is
BH1 19 { 2.50 ) 5 Gfé&{ssf.l brown gr v hY ‘ay v SAND (gravel is 85 015 018 770
frme and sub-angular to sub-rounded)
BH1 10 10.00 - D Frmo intact CHALK fragments 52 0.17 0.21 7.7C
, Off white putty CHALK with oocasional frm intact
Bt | 15 | 1445 ] - SO puty s 74 045 | 048 | 7.50
chalk fragments
Crangish brown slightly gravelly silty sandy
TP 7 2.50 - D CLAY (grave! is fm and sub-angular to sub- 93 0.15 0,18 7.4C
rounded)
Brown slightly gravelly sandy silty CLAY with
T3 8 2.50 D traces of decayed roots (gravel is fine and sub- %9 0.14 0.17 7.50
anguiar)
Te7 6 550 B Erown slightly gravelly slightly sandy siity CLAY 80 0.00 .41 762

Test Report by K4 SOILS LABORATORY

Unit § Olds Close Olds Approach
Watford Herts WD18 S3RU

Approved Signato

ARUN DISTRICT COUNCIL LU/330/18/PL

Checked and
Approved

initials SR

Date: 14/12/20817

MS8F-5-R28




ARUN DISTRICT COUNCIL LU/330/18/PL

Geochemical Laborato

ry Test Results (soil & GW)




Unit A2

Windmill Road

Ponswood industrial Estate
St Leonards on Sea

East Sussex

THN38 aBY

RN X 202y
MR SRR

THE ENVIRONMENTAL LABORATORY L

Analytical Report Number: 17-15134

issue: 1
Date of issue: 05/12/2017
Contact: Anthony Poiter
Customer Details: GESL

Unit 7

Danworth Farm
Hurstpierpoint
West SussexBNG 9GL

Quotation No: (14-00021

Order No: Not Supplied

Customer Reference: GE16903

Date Received: 281172017

Date Approved: 05/12/2017

Details: Cornfield Ci\nese, Littiehampion

&
¥
¥

Approved by:

John Wilson, Operations

Any comments, opinions of interpretations exprassed herain are putside the scope of UKAS acoreditation (Accraditation Mumber 2683

The Environmental Laboratory Lid. Reg. No. 3882193 Page 1 of 8
ARUN DISTRICT COUNCIL LU/330/18/PL



Sample Summary
Report No.: 17-15134

£lab Nao. Client’s Ref. Date SamplediDate SchedulegDescription Deviations
119353 TP1 1.00 271112017 28/11/2017 Silty loam
119354 P2 1.50 271102017 28/11/2017 Silty loam
119355 TP3 050 2711172017 28/11/2017 Silty loam
118358 TP4 1.0 2711172017 28/11/2017 Siity loam
119357 P8 0.50 2711172017 28/11/2017 Siity loam
119358 TRP7 100 2711172017 28/11/2017 Silty loarn
119358 TP1 0.20 2711172017 28/11/2017

118380 TP1 .50 2711172017 28/11/2017

119381 TP1 1.50 271112017 28/11/2017

1193862 TRP1 200 271102017 28/11/2017

119363 P2 0.20 2711172017 28/11/2017

118384 TP2 0.50 2711172017 28/11/2017

119385 P2 1.00 271112017 28/11/2017

119368 TRZ 200 271102017 28/11/2017

119367 TPz 250 2711172017 28/11/2017

118388 TP3 0.20 2711172017 28/11/2017

119388 TP 1.00 271112017 28/11/2017

119370 TRP2 200 271102017 28/11/2017

119371 TP3 1.50 2711172017 28/11/2017

118372 TP4 0.20 2711172017 28/11/2017

119373 TP4 0.50 271112017 28/11/2017

119374 P4 1.50 271102017 28/11/2017

119378 P4 2400 2711172017 28/11/2017

118378 TP5 0.20 2711172017 28/11/2017

119377 TP& 0.50 271112017 28/11/2017

119378 TR 1.00 271102017 28/11/2017

119379 PS8 1.50 2711172017 28/11/2017

118380 TP5 2.00 2711172017 28/11/2017

119381 TP8 0.20 271112017 28/11/2017

119382 P8 1.00 271102017 28/11/2017

119383 P8 1.50 2711172017 28/11/2017

118384 P8 2.00 2711172017 28/11/2017

119385 TP7 0.20 271112017 28/11/2017

119388 TR7 0.50 271102017 28/11/2017

119387 7 1.50 2711172017 28/11/2017

118388 TP7 2.0C 2711172017 28/11/2017

119388 TP8 0.20 271112017 28/11/2017

119380 P8 0.50 271102017 28/11/2017

119391 P8 100 2711172017 28/11/2017

118392 TP8 1.50 2711172017 28/11/2017

119383 P8 2.00 271112017 28/11/2017

ARUN DISTRICT COUNCIL LU/330/18/PL

The Environmental Laboratory Lid. Reg. No. 3882183

Page 2 0f 9



Results Summary

Report No.: 17151234
ELAB Reference} 119353 119354 119355 119356 119357 119358
Customer Reference
Sample 1D
Sample Type SOIL SOIL SOIL SOIL. SOIL SOIL
Sample Location TP TR2 TP3 TFP4 TES TP
Sample Depth {m) 1.00 1.50 0.50 1.00 0.50 1.00
Sampling Datej 27/11/20171 27/411/20173 27/ 1/2017 27412017 2711112047 271172017
Determinand Codes! Units | LOD
Metals
Arsenic M mg/kg 1 21.2 11.8 11.1 13.4 §57.4 256
Barium U mg/kg 10 506 120 159 164 746 270
Bervilium v mg/kg 1 1.2 <1.0 1.4 <1.0 10.4 1.6
Cadmium M mg/kg 0.5 1. <05 <0.5 1.2 1.8 1.8
Chromium M ma/kg 5 33.9 22.8 252 17.5 70.3 38.0
Copper M mglko 5 72.3 27.3 222 83.9 266 181
Lead Y mg/kg 5 206 58.9 97.7 124 877 459
Mercury M mg/kg 0.5 <0.5 <05 <05 0.5 1.8 2.3
Nickel Y mg/kg 5 26.3 17.7 15,7 18.5 122 80,
Selenium M mg/kg 1 <1.0 <1.0 <1.0 <1.0 1.8 <10
Vanadium M mg/kg 5 43.8 32.1 39.1 26.9 129 407
Zinc Y mg/kg 5 589 131 122 1810 759 383
Anions
Water Soluble Chioride M mg/kg 40 < 40 55 51 < 40 58 83
Water Soluble Sulphate M g/l 0.02 0.09 0.07 0.23 0.08 0.18 0.08
inorganics
Elemental Sulphur N mg/kg 20 < 20 269 133 < 20 33 < 20
Hexavalent Chromium N ma/kg 0.8 <{(.8 < 0.8 <08 < (1.8 <08 <08
Total Sulphide N mg/ko 2 10 3 <2 <2 <2 <2
Total Cyanide M ma/kg 1 <1.0 <1.0 <10 16.9 13.4 <10
Acid Soluble Suiphate (S04) U % 0.02 5.12 0.07 0.21 0.05 0.30 0.13
Water Soluble Boron N mo/kg 0.5 7 1.2 0.8 0.5 2.2 0.8
Miscellaneous
o M ipH units 0.1 g 8.0 9.6 8.1 7.8 8.1
Total Organic Carbon N % 0.01 1.8 1.4 1.6 0.94 15 3.5
Phenois
Total Phenols PN omglkg 8 <8 <8 <6 <8 <8 <6
Polyaromatic hydrocarbons
Naphthalene M mglke 0.1 0.3 0.4 < (1.1 < 0.1 0.1 <01
Acenaphihviene h mo/kg 0.1 0.2 <01 <01 <1 < 0.1 < 0.1
Acenaphthene M mg/kg 0.1 0.8 0.5 <01 < 0.1 SN <01
Fluorene % mao/kg 0.1 08 0.4 < 0.1 < {1 < 0.1 <01
Phenanthrene M mg/kg 0.1 6.4 2.3 1.0 02 < {1 0.8
Anthracene M mg/kg 0.1 2.0 0.7 0.4 0.2 < $1 0.2
Fiuoranthene M ma/kg 0.1 15.6 4.2 38 1.0 0.2 2.0
Pyrene M mg/ko 0.1 13.8 4.0 3.8 0.9 0.3 1.8
Benzo{ayanthracene M ma/kg 0.1 8.1 2.7 2.8 06 0.2 1.2
Chrysene M Mgk 0.1 10.0 2.7 2.6 0.8 0.2 1.3
Benzo (b) fluoranthene % mo/kg 0.1 10.8 3.0 3.0 0.8 0.4 1.5
Benzo(k)fiucranthene M mg/kg 0.1 10.5 4.0 3.4 1.8 0.9 1.8
Benzo (a) pyrene M mg/kg 0.1 11.0 31 3.0 0.7 0.2 1.5
Indens (1,2,3-cd) pyrene M mg/kg 0.1 10.1 2.6 2.4 1.0 0.4 1.4
Dibenzo{a, h)anthracene M mg/ko 0.1 2.3 0.5 0.6 0.2 0.1 0.3
Benzofg.h,ijperviene M ma/kg (.1 9.4 2.1 2.3 0.9 0.2 1.2
Total PAH(16) M myglkg 0.4 113 33.3 280 9.4 34 15.0
Tests marked N are not UKAS accredited.
The Environmental Laboratory Ltd. Reg. No. 3882193 Page 3of 9
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Results Summary
Report No.: 17151234

ELAB Reference} 119353 119354 119355 119356 119357 119358
Customer Reference
Sample 1D
Sample Type SOIL SO SOIL SOIL SOIL SOIL
Sample Location TP TR2 TP3 TFP4 TES TP
Sample Depth {m) 1.00 1.50 0.50 1.00 0.50 1.00
Sampling Datej 27/11/20171 27/41/20173 27/ 1/2017 27412017 2711112047 27/11/2017
Determinand Codes! Units | LOD
BTEX
Benzene M ug/kKg 10 <10.0 < 10.0 <10.0 <10.0 <10.0 < 10.0
Toluene M ug/kg 10 <10.0 < 10.0 <10.0 <10.0 <16.0 <10.0
Ethylbenzene Y ug/kg 10 <16.0 <10.0 <10.0 <100 <10.0 <10.0
Kylenes M ug/kg 10 <10.0 <10.0 <10.0 <10.0 <16.0 <10.0
TPH CWG
>(5-C6 Aliphatic N mg/kg 0.01 < 0.01 < (.01 < 0.01 < 0.01 < (.01 < (.01
>CE-C8 Aliphatic N mg/kg .01 < (3,014 < 0.01 < 0.01 < 0.01 < 0.01 < .01
>(8-C10 Aliphatic N mg/kg 1 < 1.0 <10 <1.0 < 1.0 <1.0 <1.0
>C10-C12 Aliphatic N mg/kg 1 <1.0 <1.0 < 1.0 <10 < 1.0 <1.0
>(12-C18 Aliphatic N mglko 1 < 1.0 <1.0 <1.0 < 1.0 <1.0 <1.0
>(C18-C21 Aliphatic N mg/kg 1 1.8 3.1 4.3 1.7 1.5 <1.0
>(21-C35 Aliphatic N mg/kg 1 14.2 11.5 68.3 49.2 39.2 11.4
>(35-C40 Aliphatic N mg/kg 1 1.6 2.8 258 14.4 10.7 3.9
>35-C7 Aromatic N mg/kg 0.01 < (.01 < (.01 < .01 < 0.1 < 0.01 < .01
>C7-C8 Aromatic N mg/kg 0.01 < 0.01 < (.01 < 0.01 < 0.01 < 0.1 < 0.01
>C8-C10 Aromatic N ma/kg 1 <10 <10 <10 <1.0 < 1.0 <10
>C10-C12 Aromatic N mglke 1 < 1.0 <10 <1.0 <1.0 <1.0 <1.0
>C12-C16 Aroraatic N mo/kg 1 <1.0 1.2 <10 <1.0 < 1.0 <10
>218-C21 Aromatic N mg/kg 1 4.4 6.8 2.3 < 1.0 <1.0 22
>C21-C35 Aromatic N mg/kg 1 40.3 18.8 63.3 18.0 17.8 7.0
>335-C40 Aromatic N mg/kg i 5.4 1.6 183 85 4.8 59
Total (>C5-C40) Ali/Aro N mg/kg 1 87.7 43.8 18 92.7 739 48.4
Tests marked N are not UKAS accredited.
The Environmental Laboratory Ltd. Reg. No. 3882193 Page 4 of ©
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Results Summary
Report No.: 17151234

ELAB Reference} 119358 119357
Customer Reference
Sample 1D
Samnple Type SO SOIL
Sample Location TR4 TES
Sample Depth (m) 1.00 0.50
Sampling Dalej 27/11/2017127/14/2017
Determinand Codes! Units | LOD
Metals
Arsenic N ugh 5 <5 <h
Barium N ugA 5 31 64
Beryifium N ugi 5 <5 <5
Boron N ugA 5 34 92
Cadmium N Ui 1 <1 <1
Chromium N ugh 5 <5 <5
Copper N ugA 5 5 <5
Lead N ugh 5 <5 <h
fercury N ugi 0.1 <01 < 0.1
Nickel N ughl 5 <’ <5
Selenium N ugA 5 <5 5
Vanadium N ugi 5 <5 <5
Zine N ugA 5 5 G
Anions
Chioride N mg/t 1 1 1
Sulphate N mg/d 1 4 22
inorganics
Hexavalent chromium N ugi 100 < 100 <100
Elemental Sulphur N mg/t Q. < 0.1 <1
Suiphide N ragh 0.1 0.2 0.2
Total Cyanide N ugh 5 <5 <5
Miscelianeous
Dissoived omanic carbon N mo/i 1.5 4.4 3.2
o N pH units 0.1 7.5 7.2
Phenols
Total Phenols N ough & <86 <8
Polyaromatic hydrocarbons
Naphthalene Leachate GCMS N Ui 0.01 0.05 0.08
Acenaphthivlene Leachate GCMS N ugh 0.01 <00 < 3.01
Acenaphihene Leachate GCMS N ugA .01 < 0.01 0.01
Fiuorene Leachate GCMS N ugh 0.01 <00 < .01
Fhenanthrene Leachate GCMS N ugi 0.01 .03 0.04
Anthracene Leachate GCMS N ughl 0.01 0.01 < 0.01
Fiuoranthene Leachate GCMS N ugA 0.01 (.02 .02
Pyrene Leachate GCMS N ugi 0.01 0.01 0.02
Benzo (a) anthracene Leachate GCMS N ugA 0.01 < .1 < (.01
Chrysene Leachale GCMS N ugA 0.01 < 0.01 < 0.01
Benzo (b fluoranthene Leachate GCMS N ugh 0.01 < .01 0.0
Benzo (k) fluoranthene Leachate GCMS N ugi 0.01 < 0.01 0.01
Benzo (@) pyrene Leachate GCMS N ugh 0.01 < .01 0.0
indeno {1,2,3-cd) pyrene Leachate GCMS N ugA 0.01 < 0.01 < 0.01
Dibenzo(a hanthracene Leachate GCMS N ugi 0.01 < .01 < 0.0
Benzo(ghi)perylene Leachate GCMS N ugA 0.01 < 3.0 < .01
Total PAH{16) Leachate GCMS N Ui 0.01 0.19 0.26

Tests marked N are not UKAS accredited.
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Results Summary
Report No.: 17151234

ELAB Reference} 119358 119357
Customer Reference
Sample 1D
Samnple Type SO SOIL
Sample Location TR4 TES
Sample Depth (m) 1.00 0.50
Sampling Dalej 27/11/2017127/14/2017
Determinand Codes! Units | LOD
BTEX
Benzene N ugh 1 < 1.00 <1.00
Toluene N ugA 1 < 1.00 < 1.00
Ethylbenzene N ugi 1 < 1.00 < 1.00
Kylenes N ugA i <1.00 <1.00
TPH CWG
>C5-C6 Aliphatic in Leachate N ugA 1 < 1.0 < 1.0
>C6-C8 Aliphatic in Leachate N ugi 1 <1.0 <1.0
>C8-C10 Aliphatic Leachate N ugA 5 <50 <50
>C10-C12 Aliphatic Leachate N ugA 5 <50 <50
>C12-C16 Aliphatic Leachate N ugh 5 27.7 <50
>C16-C21 Aliphatic Leachate N ugi B 11.6 <50
>(21-C35 Aliphatic Leachale N ugh 5 <50 <50
>(35-C40 Aliphatic Leachate N ugA 5 <50 <50
Total (>C5-C40) Aliphatic Leachate N ugi 5 39.2 <50
>C5-C7 Aromatic in Leachate N ugA 1 <10 <1.0
>C7-C8 Aromatic in Leachate N Ui 1 <1.0 <1.0
>(8-C10 Aromatic Leachate N ugh 5 <50 <50
>C10-C12 Aroraatlic Leachate N ugA 5 <50 <50
>(12-C18 Aromatic Leachate N ugh 5 22.1 <50
>C16-C21 Aromatic Leachate N ugi &) <5 <50
>C21-C35 Aromatic Leachate N ughl 5 <50 <50
>(C35-C40 Aromatic Leachate N ugA 5 <50 <50
Total (>C5-C40) Aromatic Leachate N ugi 5 22.1 <50
Total (>C5-C40) Ali‘Are Leachate N ugA 5 81.3 <50

Tests marked N are not UKAS accredited.

The Environmental Laboratory Lid. Reg. No. 3882183 Pagedof @
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Unit A2, Windmiil Road, Fonswou:

ustrial Estate, St Lesnards on Sea, East Sussex, TN38 3BY

Tel: +44 (0)1424 718318, Emall: info@elab-uk.co.uk, Web: veww.elab-uk.co.uk

Resulis Summary
Report No.: 17-18134

Ashestos Results

rasult only applies to the
it are outside UKAS ao

sl
ditation (A

submitted by the
reditation No26

it. Any comments, opirions or interpretations {marked #)
). They are subjective commerts only which must be verfied by the client

Elab NoiDepth {(m) (Clients Reference Description of Sample Matvix # {Asbestos Identification Gravimetric Gravimetric Free Fibre {Total
Analysis Total Analysis by ACM  (Analysis  (Asbestos
(%} Tvoe (43 (%} %}
119353 :11.00 1P Brown soil Stones tarm stos netected ni A nft nft
119354 :1.50C P2 Brown soil Stones stos getected nit nit ni n/t
1183558 12.5¢ T3 Brown soil Tarmac, Stones stos detecied nit nit 3! 3!
118356 11.0¢ TP4 Brown soil Stones Glass No ashestos detecied nit /t o o
118357 12.5¢ TPe Brown soll Stones clinker No ashesios detecied ni i nA i
119358 :11.00 w7 Brown soil Stones Mo asbestus detecied nit it n/t n/t

ARUN DISTRICT COUNCIL LU/330/18/PL

The Environmental Laboratory Ltd. FReg. No. 3882163

Fage 70f 3



Method Summary

Report No.: 17-18134

Analysis Undertaken Date Method .
Parameter Caodes ¥ on Tested Number Technigue
Soil
Aliphatic hydrocarbons in leachate N 04/12/2017 GC-FiD
Aliphatic/Aromatic hydrocarbons in {each N 051212017 S0-FID
Anions in leachates N 0171212047 ton Chromatography
Arcmatic hydrocarbons in feachate N 05122017 GC-FID
Carbon in leachates N 01/12/2017 IR
Cyanide {L) in solids in leachates N 0171272017 Colorimetry
Elemental Sulphur by HPLC in leachales N On prepared feachate { 01/12/2017 HPLC
ietals by {CP in leachates N 01/12/2017 ICPME
Phenois in leachaies N 01/12/2017 HPLC
Sulphide in solids in leachates N 0171212047 Colorimetry
pH of leachates N 01/12/2017 Electromeric
Sulphide N As submilled sample | 01/12/2017 108 Colorimetlry
Hexavalent chromium N As submitted sample | 30/11/2017 110 Colorimetry
pH it Air dried sample 30/11/2017 113 Electromeric
Acid Soluble Sulphale U Alr dried sampie 0171272017 E fon Chromatography
Aqua regia extractable metals i Air dried sample 30/11/2017 118 ICPMS
Fhenols in solids N As submitted sample  30/11/2017 121 HPLC
Elemental Sulphur N Air dried sample 301172047 122 HPLC
PAH (GC-Fil) M As subrnitted sample | 29/11/2017 133 GC-FID
FPAHs and/or PCBs In leachates N 04/12/2017 135 GC-MS
Water soluble anions M Alr dried sample 30/11/2017 172 fon Chromatography
BTEX in solids b As submitted sample | 01/12/2017 181A GC-MS
BTEX in leachates N 05/12/2017 200A GC-MS
Water soluble boron N Air dried sample 30/11/2017 202 Colorimetry
Total cyanide i As submitied sample  § 30/11/2017 204 Colorimetry
Total organic carbon/Total sulphur N Alr dried sample 01/12/2047 210 IR
Aliphatic hydrocarbons in soil N As submitted sample | 29/11/2017 214 GC-FID
Aliphatic/Aromatic hydrocarbons in soll N As submiiled sample | 01/12/2017 214 GC-FID
Aromatic hydrocarbons in soil N As subimitted sample | 29/11/2017 214 GC-FID
Low range Alighatic hydrocarbons leachat N 05/12/12017 214 GC-MS
Low range Aliphatic hydrocarbons soil N As submitted sample  §{ 01/12/2017 214 GC-MS
Low range Aromatic hydrocarbons leachaie N 051212017 214 GC-MS
Low range Aromatic hydrocarbons soif N As submitted sample § 01/12/2017 214 GC-MS
Asbesios identification U As submitted sample | 30/11/2017 PMAN  Microscopy

Tests marked N are not UKAS acoredited

ARUN DISTRICT COUNCIL LU/330/18/PL

The Environmental Laboratory Ltd. Reg. No. 3882193



Report Information

Report No.: 17151234

Key

U hold UKAS accreditation

M hold MCERTS and UKAS accreditation

N do not currently hold UKAS accreditation

A MCERTS accrediiation not applicable for sample matrix

” UKAS accreditation not applicable for sample matrix

S Subcontracied to approved laboratory UKAS Accredited for the test
ShA Subcontracied to approved laboratory MCERTS/UKAS Accredited for the test
Vs insufficient Sample
s Unsuitable sample

/it Not tested

< means “less than”

> means "greater than”

Soll sample results are expressed on an air dried basis {dried at < 30°C)

Comments or interpretations are beyond the scope of UKAS accreditation

The resulis relate only to the items tested

PCB congener results may include any coeluting PCBs

Uncertainty of measurement for the determinands tested are available upon request

Deviation Codes

- O Q0O T n

g

No date of sampling supplied

No time of sampling supplied (Waters Oniy)

Sample not received in appropriaie containers

Sample not received in cooled condition

The container has been incorrectly filled

Sample age exceeds stability ime {(sampling to receipt)
Sample age exceeds stability time (sampling o analysis)

Where a sample has a deviation code, the applicable test result may be invalid.

Sample Retention and Disposal

All soil samples will be retained for a period of one month
All water sampies will be retained for 7 days following the date of the {est report
Charges may apply o exiended sample storage

The Environmental Laboratory Lid. Reg. No. 3882193 Page 9 of 8
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THE ENVIRONMENTAL LABORATORY LTD

Unit A2
Windmill Road
Ponswood industrial Estate
St Leonards on Sea

East Sussex

TH3E SBY

Analytical Report Number:

issue:

Date of issue:

Contact:

Customer Details:

Guotation No:

Order No:

Customer Reference:

Date Received:
Date Approved:
Details:

Approved by:

Mike Varley, Technical M

17-15387

18/12/2017
Anthony Poiter
GESL

Unit 7
Danworth Farm
Hurstpierpoint
West SussexBNG 9GL
(314-00021

Not Supplied
GE16803
08/12/2017

18/12/2017

Cornfield Close, Littlehampion

Any comments, opinions of interpretations exprassed herain are putside the scope of UKAS acoreditation (Accraditation Mumber 2683

ARUN DISTRICT COUNCIL LU/330/18/PL

The Environmental Laboratory Lid. Reg. No. 3882193

Page 1 of 8



Sample Summary
Report No.: 17-15387

Elab Nao. Client’s Ref. Date SamplediDate SchedulegDescription Deviations
121207 BMH1 6.64 Q711212017 11/12/2017
The Environmental Laboratory Lid. Reg. No. 3882183 Page 2 of 6
ARUN DISTRICT COUNCIL LU/330/18/PL




Resuits Summary
Report No.: 17-15387

ELAB Referencey 121207
Customer Reference 8.64
Sample 1D BH1
Sarnple Typel WATER
Sample Location BH1
Sarmple Depth (m)
Sampling Date{ 07/12/2017
Determinand Cedes§ {Units LOD
Dissolved Metals
Arsenic [ ughl 5 <5
Boron N ugA 5 311
Barium U ugi 5 28
Beryllium U ugA 5 <5
Cadmium U ugA 1 <1
Chromium U ugh 5 <5
Copper U ugi B <5
Mercury U ugh 0.1 < 0.1
Nickel U ugA 5 <5
Lead v ugi 1 <1
Selenium U ugA 5 <5
Vanadium N Ui 5 <5
Zine U ugh 5 <5
Anions
Chioride U mg/t 0.5 2.
Suiphate U ragh 0.5 167
inorganics
Elernental Sulphur N ragh 0.1 <01
Hexavalent Chromium U ugh 100 < 100
Suiphide N ragh 0.1 0.2
Miscellaneous
Dissolved organic carbon U ragh 1.5 5.5
pH [ pH unils 0.1 7.8
Phenois
Phenol N ugh i <1
M P-Cresol N ugi 1 <1
O-Cresol N ugh 1 <1
3, 4-Dimethyiphenol N ugA 1 <
2.3-Dimethyiphenol N ugi 1 <1
2,3, 5-tiimethyiphenol N ugA 1 <1
Total Monohydric Phenols N Ui 1 <1
Polyaromatic hydrocarbons
Naphthialene GCMS N ugi 0.01 0.05
Acenaphthiyiene GCMS N ugA 0.01 .08
Acenaphihene GCMS N ugA 0.01 0.04
Fluorene GCMS N ugh 0.01 0.04
FPhenanthrene GCMS N ugi 0.01 (.51
Anthracene GCMS N ugh 0.01 017
Fiuoranthene GOMS N ugA 0.01 1.31
Pvrene GCMS N ugi 0.01 1.08
Benzo (a) anthracene GCMS N ugA 0.01 (.68
Chiysens GCMS N Ui 0.01 0.55
Benzo (b) flucranthene GCMS N ugh 0.01 0.50
Benzo (k) flucranthene GCMS N ugA .01 (.56
Benzo (@) pyrene GCMS N ugh 0.01 0.71
indeno {1,2,3-cd) pyrene GCMS N ugi 0.01 .37
Dibenzo(a hanthracene GCMS N ughl 0.01 0.14
Benzo{ghbperylene GCMS N ugA 0.01 (.28
Total PAH(18) GCMS N ug/ .01 7.16
TPH CWG
>(35-C8 Aliphatic VON b ough | 1 <1.0
TESIS TSRS RS NOEUKAS accredited.
The Environmental Laboratory Ltd. Reg. No. 3882193 Page 3of 6

ARUN DISTRICT COUNCIL LU/330/18/PL



Resuits Summary
Report No.: 17-15387

ELAB Referencey 121207
Customer Reference 8.64
Sample 1D BH1
Sarnple Typel WATER
Sample Location BH1
Sarmple Depth (m)
Sampling Date{ 07/12/2017
Determinand Codesi Units LOD
>(8-C8 Aliphatic N ugA 1 <10
>C8-C10 Aliphatic N Ui 5 <50
>C10-C12 Aliphatic N ug/ 5 <50
>C12-C16 Aliphatic N ugA 5 <50
>C18-C21 Aliphatic N ug/l 5 85.2
>C21-C35 Aliphatic N ugi 5 3710
>(335-C40 Aliphatic N ug/l 5 285
Total (>C5-C40) Aliphatic N ug 5 4080
>(5-C7 Aromatic N ugi 1 <1.0
>(7-C8 Aromatic N ugA 1 <10
>C8-C10 Aromatic N ugA 5 <50
>C10-C12 Aromatic N ugh 5 <50
>C12-C16 Aromatic N ugi 5 10.6
>C18-C21 Aromatic N ugh 5 48.0
>C21-C35 Aromatic N ugA 5 1860
> 35-040 Aromatic N ugi 5 122
Total (>C5-C40) Aromatic N ugA 5 2040
Total (>C5-C40) AlifAro N ug/ 5 8120

ARUN DISTRICT COUNCIL LU/330/18/PL

Tests marked N are not UKAS accredited.
The Environmental Laboratory Lid. Reg. No. 3882193
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Method Summary
Report No.: 1718387

Analysis Undertaken Date Method .
Farameter Cades ¥ on Tested Number Technigue
Water
Aliphatic/Aromatic hydrocarbons in water N 15/12/2017 GC-FiD
Arcmatic hydrocarbons in water N 15/12/2017 GC-FID
Phenots in waters N 1311212047 HPLC
Dissolved metals by iICP in waters U 13/12/2017 101 ICPMS
Dissolved omanic carbon U 14/12/2017 102 IR
pH of waters U 13/12/2017 113 Electromeric
Chromium Hexavalent in walers i 14/12/2017 123 Colorimetry
Anions U 13/12/2017 131 lon Chromatography
PAHs and/or PCBs in waters N 13/12/2017 135 GO-MS
Elemental Sulphur by HPLC in waters N As subrnitted sample | 14/12/2017 208 HPLC
Aliphatic hydroearbons in water N 13/12/2017 215 GC-FID
Arornatic hydrocarbons in water N 13/12/2017 215 GC-FID
Low range Aliphatic hydrocarbons water N 13/12/2017 21 GC-MS
Low range Aromatic hydrocarbons water N 131212017 21 GC-M8

Tests marked N are not UKAS accredited

ARUN DISTRICT COUNCIL LU/330/18/PL

The Environmental Laboratory Ltd. Reg. No. 3882193
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Report Information

Report No.: 17-15387
Key
U hold UKAES accreditation
M hold MCERTS and UKAS accreditation
N do not currently hold UKAS accreditation
» MCERTS accrediiation not applicable for sample matrix
” UKAS accreditation not applicable for sample matiix
S Subcontracied to approved laboratory UKAS Accredited for the test
SM Subcontracied to approved laboratory MCERTS/UKAS Accredited for the test
S insufficient Sample
s Unsuitable sample
/it Not tested
< means “less than”
> means "greater than”

Soll sample results are expressed on an air dried basis {dried at < 30°C)

Comments or interpretations are beyond the scope of UKAS accreditation

The resulis relate only to the items tested

PCB congener results may include any coeluting PCBs

Uncertainty of measurement for the determinands tested are available upon request

Deviation Codes

~ D Q0T W

g

No date of sampling supplied

No time of sampling supplied (Waters Oniy)

Sample not received in appropriate containers

Sample not received in cooled condition

The container has been incorrectly filled

Sample age exceeds stability ime (sampling to receipt)
Sample age exceeds stability time (sampling {0 analysis)

Where a sample has a devigtion code, the applicable test result may be invalid.

Sample Retention and Disposal

All soil samples will be retained for a period of one month
All water sampies will be retained for 7 days following the daie of the {est report
Charges may apply o exiended sample storage

The Environmental Laboratory Lid. Reg. No. 3882193 Page 6 of 8
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Development SSAC’s

CLEA Assessment Outputs -
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137 Aprii 2018

:

Cur ref: GE17106/AP01/180413

Mark Wid Geo-Environmental
Thakeham Homes Lid

Thakeham House

Summers Place

Stane Strest

Billingshurst

West Sussex

RH14 SGN

Dear Mark,
Daisyfields Caravan Park, Cornfield Close, Littiehampton, BN17 8LD — Soakage Testing

Geo-Environmental were instructed to complete preliminary BRE365 trial pit soakage testing and indicative failing
head soakage tests within the natural soils within the above named site on 111 April 2018,

At the time of the investigation, the site was a closed caravan park although still occupied by the park tenants.
Encountered Conditions

The ground conditions recorded within the trial pits and boreholes comprised a mantie of Topsoil overlying the
Made Ground of the Landfill with River Terrace Deposits and Chalk at depth.

Topsoil was encountered within WS1 to WS4 1o depths of between 0.10m and 0.20m and generally comprised
brown silty clay and brown sandy clay.

Underlying the Topsoil, Made Ground was encountered within all locations to depths of between 1.50m and 2.30m
and was of a mixed composition comprising sandy clays, siity clays, clayey sands and sand with various
consistence’s of ash, organic material, plastic, glass, metai, fabric and roots.

Beneath the Made Ground, the River Terrace Deposits were encountered within ali locations to depths of between
2.90m and 4.00m bgl and comprised soft to stiff sandy clays, becoming sandier at depth.

Underling the River Terrace Deposits within WS2 only, White Chatk Subgroup was encountered to a depth of 4.00m
bgl and comprised white structureless chalk with very weak and weal chalk clasts, within a white silt grade matrix.

Preliminary infiltration Tests

Soakage testing and falling head tests were undertaken within all locations with the exception of TP103, which
was inundated with perched water from within the Made Ground. it should be noted that no infiltration tests
were undertaken within the Landfill material, all tests were undertaken within the River Terrace Deposits and
Chalk only.

The results of the tests indicated relatively poor soakage potential, albeit with some variation in soakage rates
between the trial pits and boreholes.

Location Depth of Made Depth of Trial Calculated Soakage rate
Ground {mbgl) Pit/Borehole {mbgl} {m/s}
TPi01 1.50 2.90 6.21x1¢7

Geo-Environmantal Services Lid
tinit 7 Banworth Farm, Cuckfield Road, Hurstpisrpoint, West Sussex BNA 3GL
+A4{GY1273 832972 wwwgesl.net

Geo-Environmental Services Ltd incorporated in England number 3214980 VAT number £§79544475%

ARUN DISTRICT COUNCIL LU/330/18/PL



s+ Pags 2of2
Ges-Environmanist

TP102 2.10 3.00 1.74x10°6
WS1 {Test run 1} 2.10 4.00 1.61x107
WS1 {Test run 2} 4.00 8.47x10®
W51 {Test run 3} 4.00 2.61x107
W52 1.80 4.00 7.26x10°¢8
WS3 2.10 4.00 3.1x10%

WS4 2.00 4.00 7x10°8
W55 2.30 4.00 2.6x10°%

Soakage rates were generally poor within the superficial deposits due to the clay content of the River Terrace
Gravel. In addition, poor scakage rates were also recorded within the White Chalk Sub-group and this is likely to
be as a result of the smearing of the hole sides due 1o the drilling process together with the clayey silty nature of
chalk {weathering} at shallow depth.

However, as it has been proved that some soakage potential exists within the superficial deposits, it has heen
agreed in principle with the EA {ref e-mail 24/03/18) that consideration would be given to a proposal to disperse
storm water via a charber/crate system within the area of infilled ground, provided the construction can
demonstrate that discharge will be vertical only into the superficial natural uncontaminated soils. The proposed
location of the soakaway is indicated on the attached plan. Further investigation is proposed on the site, which
will include leachate testing to provide a more robust risk assessment in respect of controlied waters.

We trust that the information provided is sufficient for your present reguirements, please do not hesitate 1o
contact us should yvou require any further information.

Yours sincerely

ANTHONY POTTER B.Sc. {Hons), M.5Sc. FGS
Senior Engineer anthony@eesi nat

Encs - Site Investigation Plan
- Trial Hole Logs
Proposed soakaway Location

AN\ e
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S Unit 7, Danworth Farm TrialPi
Al Hu“‘tpierpgirai ) ] frialPit No
3 [
« Trial Pit L
S BNG 9GL Fidi =it LO TP101
Ges-Bradronmantal www.gesl.net Sheet 1 of 1
Project , _ Project No. Co-ords: 5023457.00 - 103281.00 Date
. Corntield Close, Litlehampton . . .
Name: GE17108 Level: 12/04/2018
. \ Dimensions 240 Scale
Location: Littlehampton, West Sussex Ry e
{my: < 1:25
. . Depth < Logged
Client:  Thakeham Client e
we 2.90 WH
s Samples & in Situ Testing Far ot
:’% f; Deifih L‘?\\e‘ Legend Stratum Desoription
=5 Depth Type Resuits {m) iy
Turf over soft brown slightly sandy siightly graveily silt .
with abundant rootiets (to 0.2m). Gravel is fine to coarse 7
fragmenits of fiint, brick, giass, nail, concrete, and tiles -
MADE GROUND -
0.70 e S— -
LANDFILE: Dark brown to black inciuding sand, -
fragments of brick and concrete, metal, fabric, giass 7
hotties and plastic. With frequent roots. |
MADE GROUND L
150 Brownish yeliow slightly siity gravelly SAND. Gravel is i
fine to medium rounded te sub-anguiar flint. .
RIVER TERRACE DEPOSITS -
=
2490 3 T A :
Soft to firm brownish yellow and orange mottied slightly ..
gravally sandy CLAY. Grave! is fine to medium rounded i 7
sub-anguiar flirt. i
RIVER TERRACE DEPOSITS -1
290 “ ERG ST PT A 290m ]
3 —
47
5 ..:.
S g Remarks Groundwater not encountered. Soakage test carried out within natural material
Stability Unstable within the iandfill
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S Unit 7, Danworth Farm TrialPi
%&}}E& Hu“‘tpierpﬁirii . . alPit fo
3 [
) Trial Pit L
A BN 9GL. Flai =il L0 P02
Ges-Bradronmantal www.gesl.net Sheet 1 of 1
Project , _ Project No. Co-ords: 5023422.00 - 103178.00 Date
Name: Cornfield Close, Litlehampton i i
ame: GE17108 Level: 12/04/2018
o . Dimension 2.30 Scale
Location: Littlehampton, West Sussex Imensions -
{my: < 1:25
. . Depth < Logged
Client:  Thakeham Client R4
- 3.00 WH
Y Samples & In Situ Testing Far ot
© f; Deifih L‘?\\e‘ Legend Stratum Description
=5 Depth Type Resuits {m) iy
Turf over brown stightly sandy gravelly siit. Gravel is fine .
to coarse fragments of flint, brick, glass, and concrete. -
MADE GROUND -
025 LANDFILL: Dark prown 1o black inciuding sand, 4
fragments of brick and concrete, metal, fabric, glass 1
bottles, plastic and wood. With occasional reots. i
VADE GROUND —
=
2.10 — o e -
Soft orangeish brown and grey mottled sandy fissured .
3.00 ' . End ol Pt 2300m 3
47
5 ..:.
S g Remarks Groundwater not encountered. Soakage test carried out within natural material
Stability Unstable within the iandfill
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S Unit 7, Danworth Farm TrialPi
‘m Hu“‘tpierpﬁim . . it No
3 [
) Trial Pit L
A BN 9GL. Flai =il L0 TP103
Ges-Bradronmantal www.gesl.net Sheet 1 of 1
Project : ) Project No. Co-ords: 503450.00 - 103224.00 Date
. Corntield Close, Litilehampion i i
Name: GE17108 Level: 12/04/2018
o \ Dimension 250 Scale
Location: Littlehampton, West Sussex Imensions e
{my: < 1:25
; ; Depth I Logged
Client:  Thakeham Client R4
- 3.00 WH
5@ Samples & in Situ Testing Far ot
:’% f; Deifih L‘?\\e‘ Legend Stratum Desoription
=5 Depth Type Resuits {m) iy
Turf over brown gravelly slightly sandy clay with frequent .
rootiets. Gravel is fine to medium rounded te sub-angular 7
flint. -
0.25 MADE GROUND -
LANDFILEL: Dark brown to black including sand, ]
fragments of brick and concrete, metal, fabric, glass R
botiles, plastic, woed and engine parts. With occasional ]
roots. i
MADE GROUND ]
A4 3
27
230 Crange and yellow clayey slightly gravelly SAND. Gravel i
is fine to medium rounded to sub-angular flint. ]
4 RIVER TERRACE DEPOSITS N
3.00 L= o = T s 3
47
5 ..:-
i Remarks  Black malodorous water encounterad at 1.9m bgl. Filled pit to 2.5m byl after 60 minutes. Soakage test
1.90 abandoned due o perched water
Stability Unstable within the iandfill
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o8, i i Borehole No.
£ fuspepont
Borehole L
A BNG 9GL grenoie Lo W81
ﬁewEnws‘mmesﬂai\,W\,w,gesg_neg Sheet 1 of 1
FProject No. Hole Type
Project Name: Comfieid Close, Littiehampton _1 . Co-ords: 503304E - 103237N ¥
GE17108 WLS
; : et R . Scale
Location: Littiehampton, Vest Sussex Level: 195
25
. e . . L.ogged By
Client: Thakeham Client Dates: 11/04/2018 AP
£
A Sample and In Situ Testin 3 i
Weil ;’;’:}i:i P 9 DE‘E)”' .ﬁ;}el Legend Stratum Description
CHEESE Depth (m) | Type Results i VY
Grass overlying brown siliy clay .
.10 TOPSOIL 1
Brown sandy clay with rare medium o cecarse sub- 7
angular flint and chalk gravel, -
MADE GROUND n
0.50 PP 2.0kglem? 3
585 . - -
Dark grey silty clay and clayey sand with frequent ash, ]
plastic, polystyrene, organic material, glass and metal. -
MADE GROURD 3
1.50 PP 0.3kglem? 3
200 PP 1 Skgloma -
210 S brown sandy CLAY with occasional medium sand ]
bands n
RIVER TERRACE DEPOSITS 7
250 PP 2 Okglom? 3
200 PP 2.5kgicm? -
350 PP 2 Okglom? .
370 Brown medium to coarse SAND. ]
RIVER TERRACE DEPOSITS 7
400 - e e n -
Casing Water Stiikes (mbgl} Chiseliing [mbgi Remarks
Diameter Depth (m) § Depth Strike Rose to Depth fram De,
100 300 Groundwater not encountereed
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o8, i i Borehole No.
£ fuspepont
Borehole L
A BNG 9GL grenoie Lo Wws2
ﬁewEnws‘mmesﬂai\,W\,w,gesg_neg Sheet 1 of 1
FProject No. Hole Type
Project Name: Comfieid Close, Littiehampton _1 . Co-ords: 503440F - 103303N ¥
GE17108 WLS
; : et R . Scale
Location: Littiehampton, Vest Sussex Level: 195
25
. e . , L.ogged By
Client: Thakeham Client Dates: 11/04/2018 AP
F
A Sample and In Situ Testin 3 i
Weil ;’;’:}i:i P 9 DE‘E)”' .ﬁ;}el Legend Stratum Description
CHEESE Depth (m) | Type Results i VY
Grass overlying dark brown sandy clay. .
.10 TOPSOIL 1
Brown sandy clay with rare medium o cecarse sub- 7
angutar flint gravel, -
MADE GROUND n
0.40 Biack clayey sand with ash, giass and organic N
material. by
MADE GROUND ]
1.50 PP 4 Bkglom? 3
150 S brown sandy CLAY, 7
RIVER TERRACE DEPQSITS -
250 PP 2.0kglem? 3
.00 PR 2 5kgfem?2 3.00 e =1 becoming chalky clay from 2.95m bgl. -
' 17 T Recovered as white, structureless CHALK, very weak 7
- [ - | | and weak chalk clasts within a white silt grade matrix. o
; T L CHALK -
] r L .
} ‘ i 3 ‘ _:
) ‘ i 3 ! :
T T ]
T T -
4 cc ‘ i - S - - - _ .:
Casing Waiter Strikes (mbgl} Chiseliing {mbal Remarks
Diameter Depth (m) § Depth Strike Rose to Depth fram
Groundwater not encountered
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o, i g Borehole No.
B ispepont
Borehole L
A BNG 9GL grenoie Lo WS3
ﬁewEnws‘mmesﬂai\,W\,w,gesg_neg Sheet 1 of 1
Froject No. Hole Type
Project Name: Comfieid Close, Littiehampton _1 . Co-ords: 503310E - 103322N ¥
GE17108 WLS
; : et R . Scale
Location: Littiehampton, Vest Sussex Level: 195
25
. e . , L.ogged By
Client: Thakeham Client Dates: 11/04/2018 AP
F
N Sample and in Situ Testin 1 i
Weil ;’;’:}i:i P 9 DE‘E)”' .ﬁ;}el Legend Stratum Description
CHEESE Depth (m) | Type Results i VY
Grass overlying brown siliy clay .
.10 TOPSOIL b
Dark grey sifty clay and clayey sand with frequent ash, 7
plastic, crganic material, glass and metal, -
MADE GROUND 7
0.50 PP 2 Okglom? 3
200 PP 2.0kgiem? -
210 S brown sandy CLAY with occasional medium sand ]
bands n
RIVER TERRACE DEPOSITS 7
250 PP 2.0kglem? 3
400 o e e -
Casing Waiter Strikes (mbgl} Chiseliing {mbal Remarks
Diameter Depth (m) § Depth Strike Rose to Depth fram De,
Groundwater not encountered

ARUN DISTRICT COUNCIL LU/330/18/PL



o8, i i Borehole No.
£ fuspepont
Borehole L
A BNG 9GL grenoie Lo Wwa4
Ges-Envirermentalpww gesl net Sheet 1 of 1
FProject No. Hole Type
Project Name: Comfield Close, Litiehampton _1 . Co-ords: 5032097E - 103274N v
GE17108 WLS
; : et R . Scale
Location: Littiehampton, Vest Sussex Level: 195
25
. e . , L.ogged By
Client: Thakeham Client Dates: 11/04/2018 AP
F
A Sample and In Situ Testin 3 i
Weil ;’;’:}i:i P 9 DE‘E)”' .ﬁ;}el Legend Stratum Description
CHEESE Depth (m) | Type Results i VY
Grass overlying brown sandy ciay with rootiets. .
TOPSCIL 7
é;é Light brown madium sand. n
: MADE GROUND / n
Brown motlled sandy clay with rare brick fragments 7
MADE GROUND -
0.50 PP 2.2kglem?2 —
1.00 PR 0.5kgiema 1.00 Dark grey siliy clay and clayey sand with frequent ash, ]
plastic, organic material, glass and metal, -
MADE GROURD 7
1.50 PP 1 Bkgfom?2 3
200 PP 4 Dkgioma 260 SHf beoaoming soft brown sandy CLAY with occasional ]
meadium sand bands and rare medium te coarse sub- -
angular flint gravel. 7
RIVER TERRACE DEPQSITS -
250 PP 1 Bkgfom?2 3
400 PR 0.5kgiema 300 Brown medium to coarse SAND. "
RIVER TERRACE DEPOSITS 7
400 T e e n -
Casing Waiter Strikes (mbgl} Chiseliing {mbal Remarks
Diameter Depth (m) § Depth Strike Rose to Depth fram De,
Groundwater not encountered
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o8, i i Borehole No.
£ fuspepont
Borehole L
A BNG 9GL grenoie Lo WS5
ﬁewEnws‘mmesﬂai\,W\,w,gesg_neg Sheet 1 of 1
FProject No. Hole Type
Project Name: Comfieid Close, Littiehampton _1 . Co-ords: 503297E - 103274N ¥
GE17108 WLS
; : et R . Scale
Location: Littiehampton, Vest Sussex Level: 195
25
. e . . L.ogged By
Client: Thakeham Client Dates: 11/04/2018 AP
£
A Sample and In Situ Testin 3 i
Weil ;’;’:}i:i P 9 DE‘E)”' .ﬁ;}el Legend Stratum Description
CHEESE Depth (m) | Type Results i VY
Grass overlying brown sandy ciay with rare ash .
MADE GROUND 7
cac Brown sandy CLAY. n
MADE GROUND .
0.50 PP 2 Okglom? 0.50 TS 3
MADE GROUND 7
080 Dark grey silty clay and clayey sand with frequent ash, -
1.00 PR 2.0kgiom2 plastic, crganic material, glass and metal, —
MADE GROURND 1
1.50 PP 2.0kglem? 3
200 PP 0.2kgicm? -
230 Boft becoming stiff brown sandy CLAY. N
RIVER TERRACE DEPGSITS N
2.50 PP 2.0kglem?2 —
400 PR 1.8kgiemz 300 St brown and grey mottied sandy CLAY. "
RIVER TERRACE DEPOSITS 7
350 PP 1 Bkgfom?2 .
400 PR 1.8kg/cm2 400 - e e n -
Casing Waiter Strikes (mbgl} Chiseliing {mbal Remarks
Diameter Depth (m) § Depth Strike Rose to Depth fram De,
Groundwater not encountered
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