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1.0 INTRODUCTION
1.3 General

Following several phases of investigation and assessment for the site, as reported in the Phase | desk study (ref.
GE16903-DSR-DECL7) baseline ground investigation {ref. GE16903-BGIR-JIAN18) and further Phase i intrusive
investigation {ref. GEL7106- GAR/APDI/2310148) undertaken and reported by Geo-Environmental Services
Limited, together with subsequent development of a Remediation Strategy and Verification Plan {RSVP),
referenced GEL17106-RSVPv1.2-GE-NOVI9 and Water Quality Monitoring Plan (WQMP), referenced
GE18103/WOMP/NOV1S, Geo-Environmental was instructed by Thakeham Client Lid to prepare a Verification
Report to compile the relevant information in relation to the residential development for Plots 36-39, Cornfield
Close, Littlehampton, West Sussex, BN17 6LG, herein referred to as ‘the site’ {see Figure 1}. This report relates
specifically to the installation and validation of the soil cover systern within Plots 36-39. At the time of reporting
private gardens and areas of soft landscaping of further plots on site were not ready for final validation inspections
and this, together with gas validation of further plots, will be validated within a separate verification {(or updated}
report in due course.

Previous phases of validation works onsite has already been undertaken and reported for the site under
GE18103/VR/IAN21, which presented the validation of ground gas protection measures and soil cover systems
associated with Plots 1-15 and groundwater analysis and controlled water requirements for the whole site, and
GE18103/INTVR/FEB21, which presented the validation of ground gas protection measures for Plots 16-49 and
Block A only. This report does not duplicate the validation information already presented within these reports, but
instead reports on works subseqguently undertaken in relation to the instaliation of a soil cover system in Plots 36-
39 finished in February 2021.

This report sets out the works undertaken to date to provide independent verification of the risk mitigation
measures incorporated into the development to protect the development and end users thereof. This report
provides final validation for works undertaken and independent inspection in relation to Plots 36-39 only with
respect to the installed soll cover system.

1.2 Objectivas

A desk study and ground investigation undertaken by Geo-Environmental identified the presence of potential
hazards and through a risk assessment process a series of poliutant linkages were identified which require action
to mitigate or otherwise reduce the risk. The Remediation Strategy and Verification Plan {RSVP) sets out the
proposed remedial works to be undertaken on the subject site to support its development for a proposed
residential end use. The Water Quality Monitoring Plan presents the monitoring works that would be undertaken
grior to, during and following the intrusive element of development works {cut and fill and piling works).

This Verification Report {VR) presents the details and findings of inspection visits undertaken throughout the
construction period by Geo-Environmental and/or to compile data provided by the Client with respect for Plots
36-39 in order to demonstrate that the soil risk mitigation measures were implemented within these Plots only.

1.3 Planning Permission

it is understood that a planning application has been approved for the site by Arun District Council under Planning
Reference LU/330/18/PL. The following pre-occupation planning conditions have been attached to the application
which relate o the validation of land contamination in relation the development. Where conditions required the
submission and agreement of works pre-commencement it is understood that those elements of the conditions
have heen completed and agreed.
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Condition 9:

Within 3 months of the start of the development, the Developer shall agree a timetable for submission of periodic
verification reports to demonstrate the completion of works set out in the approved remediation strategy and the
effectiveness of the remediation. The reports sholl include a maintenance plon in respect of contamination,
including a timetable of monitoring and shall be submitted to, and approved in writing, by the locol planning
authority. The report shall include results of sampling and monitoring carried out in accordance with the goproved
verification plan to demonstrate that the site remediation criteria have been met. The deveiopment shall proceed
in accordance with approved details.

Reason: To ensure that the site does not pose any further risk to human health or the water environment by
demonstrating thot the requirements of the approved verification plan have been met and that remediation of the
site is complete in accordonce with Arun Local Plan policies QF S5P1 ond QE DM4

Condition 10:

if during development, contamination not previously identified, is found to be present ot the site then no further
development {unless otherwise agreed in writing with the Local Planning Authority} shall be carried out until o
remediation strategy detailing how this contamination will be deaft with has been submitted to and approved in
writing by the Locol Planning Authority. The remediation strategy shall be implemented as approved.

Regson: To ensure that the development complies with approved details in the interests of protection of the
environment and prevention of harm to human heolth in accordance with Arun Local Plan policies GE SP1 and QF
D4,

Condition 11:

Piling & investigation boreholes using penetrative methods shall not be carried out other than with the written
consent of the Local Planning Authority. The development shall be carried out and completed in accordance with

details so approved.

Regson: To prevent pollution of groundwater in accordance with Arun Local Plan policy W DML,
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2.0 BACKGROUND

This Validation Report has been produced in order to demonstrate that the works required and presented within
the Remediation Strategy and Verification Plan {RSVP} and Water Quality Management Plan (WQMP} have been
carried out. The RSVP and WQMP for the site were developed following several phases of investigation works for
the site, including a Phase | desk study (ref. 16903-D5R-DECL7) baseline ground investigation {ref. 16903-BGIR-
JAN1R) and further Phase I intrusive investigation {ref. GE17106- GAR/AP01/231018) undertaken and reported
by Geo-Environmental Services Limited. Whilst a summary of these reports is presented below, reference should
he made to the full reports for further details.

2.1 Proposed Site Use

The proposed development comprised the construction of 77No. residential units with private gardens, soft
landscaping, amenity space, parking, roadways and associated infrastructure.

2.2 Investigation and Assessment
A summary of the findings of previous investigations and reports is presented below:

¢ The site was most recently utilised as a caravan park comprising caravan plots and hardstanding from a
former wash block. The northern most portion of the site comprised accommodation with the southern
portion of the site recreational space;

e The ground conditions beneath the site generally comprised a thickness of Made Ground {depths up o
2.90m bgl) overlying the River Terrace Deposits over the Lewes Nodular Chalk Formation at depth;

¢ Theencountered Made Ground materials were found to generally comprise landfill type material of mixed
composition comprising sandy clay and silty sand with brick, glass, plastics, metal, china, ash, coal,
concrete, black organic matter, shoes, fabric, timber and flint gravel;

¢ River Terraced Deposits were found to underlie the Made Ground and was generally found to comprise
medium dense orange-brown sandy clay becoming orange brown sand with flint gravel with slight traces
of chalk at depth.

e Groundwater was encountered within borgholes between depths of 7.50m and 3.00m bgl during the
intrusive investigation works. Return monitoring between 28" August 2018 and 19" October 2018
encountered groundwater between depths of 6.00m and 7.10m bel.

s Thirty-four soil samples were submitted for analysis of a comprehensive suite of commonly occurring
contaminants augmented with speciated hydrocarbon analysis and asbestos screening. Nine of these
samples were used for leachate tasting. Ten additional samples were analysed for VOCs, SVOCs, PCBs and
ammoniacal nitrogen. A further ten samples were analysed for Waste Acceptance Criteria tests.

e The testing showed that near surface soils were impacted by Arsenic, Lead, PCBs, VOCs, SYOCs and
Asbestos.

¢ Remediation, or risk mitigation measures were recommended to be required to protect end users from
the contaminants identified in the Made Ground within private gardens and areas of soft landscaping.

s Groundwater samples were analysed during the monitoring visits and were tested for a comprehensive
suite of commonly occurring contaminants, YOCs, SVOCs, BOD, COD, electrical conductivity, suspended
solids and PCBs.

¢ Groundwater testing showed isolated elevated concentrations of Selenium, PAHs and Boron within the
groundwater.

e Based on the testing results and the development proposals to include the introduction of 50% hardcover
{houses/roads etc.), together with the excavation of significant volumes of the Made Ground material to
accommodate the development, it was considered that the proposed development would improve the
site status in respect of the leaching of contaminants from the Made Ground/Landfill materials, and the
development would provide a betterment in terms of groundwater contamination.
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e |t was considered that no specific measures with respect to protection of groundwater are required on
the site. A Qualitative Piling Risk Assessment {QPRA), reference GE18103/QPRA/IULLY, dated 109 July
2019 and Water Quality Management Plan {WQMP), reference GE12103/WQMP/NOV1S, dated 15%
NMovember 2019 were also undertaken for the site in relation to the proposed foundation solution to be
utilised on the site.

s Ten cable percussive horeholes were instalied with two monitoring standpipes within each location
{BH101-BH110) during the intrusive investigation works. Spot monitoring was undertaken on a single
occasion within each location. Continuous gas monitoring was undertaken within ten gas monitoring
standpipes (BH101L-BH110} for a period of 3 weeks. The monitoring locations were sited within the former
landfill area.

e Spot manitoring detected methane at concentrations in the range 0-8.5%, carbon dioxide in the range 0-
19.4% and oxygen in the range §-18.4%. VOCs were detected up to 3.2ppm. Borehole flow rates were
only detected within two monitoring standpipes, BH101d and BH102s, and ranged from 0.81/hr 1o 3.0i/hr.

& The continuous gas monitoring identified methane inthe range 0-6.53%, carbon dioxide in the range 0.52-
25.2% and oxygen in the range 0.06-18.53%. Carbon monoxide was detected in the range 0-19.43ppm,
hydrogen sulphide in the range 0-3.8%ppm and VOUs in the range §-1.7ppm.

s The gas assessment based on the monitoring data indicated that the sites gassing regime was
representative of Characteristic Situation 2/ Amber 2, for which remediation measures were considered
necessary.

¢  Adiscovery strategy was also developed for the site. Where unexpected conditions or contamination are
encountered as part of the works these were be addressed under the discovery strategy in place for the
site.

2.3 Conceptual Site Model

The conceptual site model {((SM) developed as part of the risk assessment identified particular hazards, or
potential hazards which were considered to require intervention {remediation) to mitigate the risk of harm.

2.4 Approach for Remediation, Monitoring and Validation

Remediation works were proposed to break the pathways of identified sources of contamination to receptors.
The aim of the remediation was not necessarily to remove all contamination from the sife but to provide
betterment and to reduce the identified risk to an acceptable level with respect to relevant receptors, e.g. human
health, the built environment and controlled waters.
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3.0 SOIS
3.1 End Users {Shallow Soils)

With reference to report Ground Appraisal Report for the site GE17106 - GAR/APG1/231018, through a process of
statistical analyses on the results of chemical analyses on both deeper and near surface soil samples, it was
considered that the near surface soils have been impacted by Lead, Arsenic, PCBs, SVO(s, VOCs and ACMs and
remedial measures were deemed necessary to protect end users of the proposed properties from soil
contamination within private garden and soft landscaped areas. Furthermore, the physical quality of all near
surface soills was deemed unsuitable for inclusion in private gardens due to the presence of concrete, brick, and
tarmacadam. In addition, ACMs and asbestos fibres have been identified both visually and within chemical analysis
to be present within the Made Ground.

In areas remote from those designated for tree root protection it was recommended that the Made Ground
beneath be removed or the site raised to a depth of 650mm and be replaced with chemically and geotechnically
suitable material with a high visibility marker geotextile layer such as Terram High-Vis placed at the base between
the imported soils and a capillary break layer comprising crushed stone or hardcore of 150m and underlain by a
further layer of Terram,.

An example of the cover system for use in private gardens is provided below:

Private Gardens
TURF
A ﬂx
DETER TO BIG TOPSOIL {150mm) & <00
GFOFARRIC SUBSOIL (350mm) st
1 /
GEOTEXTILE A A
A A
STONE/CRUSHED :
CONCRETE SIAERE 150mm
GEOTEXTILE ¥ ¥
FORMATION %
ﬁ;:fx EEFFF T AL LR
5
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An example of the cover system for use in areas of soft landscaping is provided below:

TURF

GEOTEXTILE

GEOTEXTILE

Soft Landscaped Areas
A A
TOPSOIL {150mm} & i
S0my
SURSOIL {300mm) A450mm
¥ ¥
.............}a,.
B RS A S S AR A A
v\‘;\c"\u’*'u,“'u}'u‘}"a!:"ﬂ\'\;\"\ STONE/CRUSHED »."nw."n-Jn'.»'u»w-,vx:,:‘-xm
: % CONCRETE ; 150mm
Y ¥
/ FORMATION iy
é[}'!!!ﬂﬂl'ﬁ'fﬁ'! A
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4.0 IMPORTATION OF MATERIALS

4.1 Topsoil {Plots 36-39}

The chain of custody {COC) delivery certificates for Topsoil materials imported into site for use within Plots 36-39
were provided by to Geo-Environmental by Thakeham (the Client) and/or Bell (the Groundworks Contractor),
copies of which are presented within Appendix A. Geochemical analysis was provided for the source site for the
Topsoil materials prior to importation to site. A copy of this analysis is also presented in Appendix A. it should be
noted that the entirety of the soil cover system within Plots 36-39 was formed of Topsoil.

Further independent sampling and analysis of this materials was undertaken by Geo-Environmental following the
placement of this material with the private gardens of Plots 36-39. The results of this independent validation
analysis testing are presented in Appendix C detailed and detailed and discussed within Section 5 of this report.
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5.0 INSPECTION/VALIDATION (SOILS)
5.1 Validation inspection of Topsoil and sampling of Topsoil {cover system) placement associated within

private gardens {Plots 356-39)

Geo-Environmental Engineer on the 11 February 2021, The visual inspection records including site photographs
and hand pit logs are presented in Appendix B.

Inspection comprised four independent shallow hand pits (HP201-HP204} which were excavated by the ground
workers under the supervision of an engineer from Geo-Environmental within each of the rear garden areas of
Piots 36-39, to confirm the presence of a geo-textile type membrane and the thickness of the soil cover system.
The location of these hand pits is presented on Figure 3, photographs and site inspection records taken during this
inspection visit are prasented in Appendix B, which confirm the depth of the installed Topsoil with the cover
systern installed, along with soil logs of the material encountered. it should be noted that at the point of inspection
the Turf and the final 100mm of the soil likely associated with the turf placement had not bean laid within any of
the rear garden areas at the time of the inspection.

The inspection confirmed that in all inspected areas (hand pits HP201-HP204) a deter-to-dig Geo-textile type
membrane was present beneath the Topsoil and the Topsoil was found to be between 600mm and 650mm in
thickness within all hand pits. Geo-Environmental were informed by the groundworkers and the Thakeham site
managers that a capillary break layer was installed beneath the deter-to-dig membrane, however independent
validation of this element was not undertaken by Geo-Environmental. It is understood that Thakeham have
ghotographs of the placement of the capillary break layer but they have not be provided to Geo-Environmental to
date.

Two soil samples, referenced HP201 and HP204, were submitted to a UKAS accredited laboratory for testing for
a suite of commonly occurring brownfield contaminants including asbestos screening. The laboratory test results
are presented within Appendix C.

The results of the analyses were compared to the Suitable for Use (S4UL) Levels for ‘private gardens with home-
grown produce’ {representative of the proposed development end use}, which are summarised in Table 5.1
below:

Arsenic 37 16.5
Benzo{a)pyrene 7 0.2
Beryllium 1.7 <1.0
Boron {Water Soluble) 280 1.0
Cadmium 11 <0.5
Chromium {Total) 130 30.3
Copper 2400 345
Hexavalent Chromium 6 <{0.8
Lead 200 164
Mercury {inorganic) 40 <0.5
Nickel 180 18.6
Phenols 110 <6

Selenium 250 3.3
Total Petroleum 110 <10
Hydrocarbons )

8
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Vanadium 410 46.7
Zinc 3700 149
Table 5.1 Summary of chemical analyses {Plots 36-39 Inspection Visit 11/02/2020}

The results indicated that all of the determinands tested, were below the limiting concentrations set within the
Remediation Strategy and Verification Plan {RSVF).

All samples were submitted for asbestos screening and returned with no ashestos fibres identified.

In addition, the results of the speciated hydrocarbon analyses were all returned as either below the laboratory
detection limits or below their respective human health screening values for the proposed end use.

A further two validation samples from Plots 36-38, HP202 and HP203, were submitted for a nutrient testing suite.
The results of the soils tested were compared to the Table 1 from BS3882:2015 entitled "Specification for topsoil’.

The results are summarised in Table 5.2 below:

Maximum Coarse Fragimeni Content (%)

Stones >2mm 30 To Follow
Stones > 20mm 10

Stones >50mm 8]

Mass loss on ignition %

Clay 5% to 20% 31020 3.36-4.17
Soil pH 55t0 8.5 7.5-82
Plant nutrient content

Total nitrogen % >0.15 0.10-0.13 Resuits are <0.15%
Extractable phosphate mg/l 1610 140 66-93 toral for Nitrogen
Extractable potassium mg/l 12110 1500 156 - 206
Extractable magnesium mg/l 51 to 600 5278
Carbon:nitrogen ratio <20:1 19.1-159.2
Electrical conductivity uS-cm <3300 2370 - 2400
Potentially Phviotoxic Elements

7n mg/kg <200 75.4—-149
Cumg/kg <135 19.4-34.5
Nimg/kg <75 15.1-18.6
Visible contaminants

% m/m <3.5 <0(.01
...of which plastics <{3.25 <(.01

Table 5.2 Summary of 858332 Topsoll Analysis {Plots 1-7, Inspection Visit 26/11/2020)

The results demonstrate that the Topsoll soils analysed are in accordance with BS3882:2015 Multipurpose
Topsoeil, with the exception of a slight shortfall of total Nitrogen. It may therefore be necessary to add a nitrogen
based fertiliser to the Topsoil within Plots 36-38 prior to the laying of turf to increase the nitrogen levels to provide
a suitable growing medium. However, these soils would still be considered to be suitable for a low fertility topsoil.
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6.0 DISCOVERY STRATEGY

A discovery strategy remains in place throughout the development works on this site. Geo-Environmental have
not been made aware of any discoveries having been made to date and thus the strategy, as set out in the RSvP
did not require enacting. However, the strategy remains in place for the remainder of the development works.

7.0 VERIFICATION

In accordance with the Client’s instruction, Geo-Environmental undertook routine and independent inspection
during key stages of the construction process. The risk mitigation measures in relation to remedial measures,
installation of a soil cover system for Plots 36-39, have been inspected and were considered to comply with the
requirements of the design and Remediation Strategy and Verification Plan at the point of inspection. Further
plots and validation works for the site will be reported via an updated report or under separate cover in due
course.,

The inspection of the installed soil cover systerm was undertaken by Geo-Environmental via the excavation of a
selected number of hand pits. There was no visual evidence on the site to indicate that the areas remote from the
pits undertaken were likely to differ significantly from the areas where the pits had been undertaken for
inspection. However, the confirmation of the presence of a geo-textile membrane, the confirmation of depth and
composition of subsoil and Topscil has only been independently verified by Geo-Environmental within these hand
pit locations. it has been assumed that these hand pits are representative of the imported soils within the garden
areas of Plots 36-39.

Geo-Environmental can only verify the installation of a cover system at the locations and depths inspected at the
time of inspections. Geo-Environmental accepts no liability for areas that have not been directly inspected or
works that have subsequently been undertaken on the site following our inspection visit{s) that may in any way

alter or affect the validation works inspected and reported herein.

The report relates solely to the validation of the soil cover system installed within Plots 36-39. Validation with

10
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Topsoil Delivery Tickets




From: Chris Kreisz
Sent: 16 November 2020 10:56

To: Laura Legate [, T+ as Richards_
Subject: FW: GESL
Reply from bells

| think a site visit and calch up is reguired

From: info
Sent: 13 November 2020 14:34

To: Chris Kreisz
Subject: RE: GESL

Hi Chris,
information for GESL for work already carried out:

¢ Plots 1~ 15: terram, 150mm crush, hi-vis terram, sand from deep soakaway excavation

s  Plots 35-42: terram, 150mm crush, hi-vis terram, topsoil/sub-soil from Elmbridge Road, Cranieigh site
e Plots 16-23 + 68/77 flats + 44-49: terram, 150mm crush

They need to arrange a site visit.

Kind Regards,

Duncan Bell
Bell and Sons Construction Limitad

North Grange Farmbouse ! Wimilands Lane ! Faygaie ! Nr Horsham | West Sussex | RH12 488
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Neil Burrows

Southern Testing Laboratones Ltd iZ Analytical Ltd.
Keeble House 7 Woodshots Meadow,
Stuart Way Croxiey Green

East Grinstead Business Park,

West Sussex Watford,

RH1G 40A Herts,

W18 8Y$

Projact § Site name: Cornfieid Close, Littlehampton Samypies raceived om 19/02/2020
Your job sumber: 551597 Samples insteucted o 19/03/2020
Your order numbers 5515971 Analysis completed by: 27/03/2026
Report {ssue Numbear 1 Report issucd om: 27/03/202G
Sampies Analysed: 1 soil sample

Agnieszika Czerwiliska

Technical Reviewer (Reporting Team)
For & on behalf of i2 Analytical Lid.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierdw 39, 41 -711 Ruda Siaska, Poland.

Accredited tests are defined within the repart, opinions and interpretations exprassed herain are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are © soils - 4 weeks from reporting
leachates - 2 wesks from raporting
waters - 2 weeks from reporting

asbestos - 6 months from reporting
Excel coples of reports are only valid when accompanied by this PDF certificate.

Any assessments of complisnce with specifications are based on actual analvtical results with no contribution from uncertainty of
measurement. Application of uncertainty of measurement would provide a range within which the true result fies. An estimate of
maastrerment uncertainty can be provided on request.

Iss No 20-93440-1 Comfield Close, Littlehampton 551557

This certificale should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are represantative of the samgoles suomitted for analysis.
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JCERTS

Analytical Report Number: 20-83443

Project | Site name: Cornfiald Clnse, Littishampton
Your Order No: $81587-1

i Folened

Lab Sample Number 1476700
Sample Referance SP1
Sample Mumber None Supplid
Dapth () 0.00
Date Sampled 14/02/2020
Tisne Taken 3200
»
£ 2
ivtical Parame I 8K wa
Analytical Parameater § %3 g3
{Soil Analysis) & = g g8
ES =
Ed
Stone Content % 0.1 <01
Moisture Content % N/A i4
{Fotal mass of sample received ko 0.001 2.0
{ashestos in Soil { e I i Fsoizozsf  Notdeiected 3 i H i
Genearal Inorganics
pH - Autemated pH Units /A MERTS 7.9
Total Cyanide mgikg 1 MOERTS <1
Water Soiuble 504 16hr extraction (.
valent) ah 0.003.25 § MOERTS 1.075
Sulphine mgikg 1 MCERTS < 1.0
Organic Matter % 8.1 MCERTS 0.3

Yotal Phenols

A
-
bt

E'F’cta! Phenois {rmonohydric) i ng/kg E 1 MCERTS

Speciatad PAHSs

Naphihaiene merka 0.05 < Q.05
Acenaphithylene mg/kg 0.05 < Q.05
Acanaphthene maikg 3.95 < 0.05
rene marka 0.05 < 0.05
mgikg 0.05 < 0.05
mg/ikg 0.05 < 0.05
mg/ikg 0.05 < 0.05
Pyrene mgikg 0.05 < 0.05
Henzo{zanthracene mgikg 0.05 < 0.05
Chivsene a/kg 0.05 < 0.05
Benzo{iflunranthene maskg 0.05 < (.05
Benzo{lofiuoranthene ma/kg .05 < (.05
3 {ajpvrene MGG Q.05 < (.05
{ndeno(l,2 3-cdipyrene mg/kg Q.05 < (.05
Dibenz{a hjanthracene gl 2.05 <005
Benzo{ghilperviene mg/kg 0.05 < Q.05
Total PAR
iated Total EPA-16 PAHS { mog § 08 1§ { <00 § i §
Heavy Metals { Metailoids
Arsenic (agus regis xtraciabie) mgikg )]
Horon (water soluble) mgikg 0.2
Cadmium {squa _regia extractable) maskg 0.2
Chirormium (hexavalent) a/kg 4
Chrornium (agua regia extractable) ng/kg 1
Copper (agua regia extractable} ma/kg 1
Lead (aqua regia extractabled mg/kg 1
qu2 regia extraciable) mg/kg 0.3
Mickel {aqua regis extractable) mg/kg 1
Selenium (agua regia extractable} marka 1
Varadium (agua regia extractabla) marka 1
Zinc {agua regia extractabie) mgikg 1
Patrolaum Hydrocarbons
bre cig-cae Vomgig B 10 b mcerys § < 10 { { i i
¥TPHZ (C6 - C10) § mokg B 01 B MCERTS B <01 § i § i
¥TPH C6 - C40 § mokg B 10 E NONE § < 10 § i 3 §

Iss No 20-93440-1 Comnfield Close, Littlehampton 551597

This certificale should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are represantative of the samgoles suomitted for analysis.
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JCERTS

Analytical Report Number : 20-93440

i Folened
Project / Site name: Cornfiald Clnse, Littichampton

* Thesa descaptions are only interdad to act as a cross check if sampie identities ara questiored. The major constituant: of the sarmple is intanded to act with respect to MCERTS validation,
The laboratory is accradited for sard, clay and loam {MCERTS) sail types. Data for unaccradited types of solid should be interprated with cara.

Stone content of 3 samp

calculated as the % weight of the stones not passing a 10 mm sieve, Results

ot corrected for stone content.

tab Sampie Sa'“phl Sample  § poceh ) [Sampte Description %
1476700 Spl None Supplied 0.00 Brown clay and loam with gravel,
Iss No 20-93440-1 Cornfieid Close, Littiehampton 551597
This certificale should not be reproduced, exce i

pt in full, without the express permissicn of the laboratory.
The results included within the report are represant ples submitted {or analysis.

:sentative of the sam Page 30f 5
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JCERTS

Analytical Report Number : 20-93440
Project / Site name: Cornfiald Clnse, Littichampton

Water matrix abbrevistions: Surface Water (8W) Potable Water (PW) Grousnd Water (GW) Process Water (P}

i Folened

- . S . Mathod Wet f Dry § Rcoraditation
Analytival Test Name Analyticai Method Description Anatytival Method Reference tmbor anatysis PR
Ashestos identification in soit Asbestes Identification with the use of poisrised In h methed based on H5G 248 ADC2-PL [¥] 150 17025

$light microscopy in conjunction with disperion
staining technigues.
Boron, water soluble, in soil Dietermination of water soluble boror in soil by hot  §In-house method based on Second Site .038-PL. [} MCERTS
water extract foliowed by ICP-OES, ."’i’uDrTUES version 3
Hexavalent chromium in soil Determination of hexavalent chromium in sail by In-house methad LOHO-PL w MCERTS
extraction in water then by acidification, addition of
1,5 diphenvicarbazide followed by colorimet
Metais in soil by ICP-OES Determination of rmeta egia In-house method based on MEWAM 2006 LO38-PL %] MCERTS
digestion Tollowead by It Methods for the Determination of Metals in
Soil.
Maisture Content Moistiire content, determined gravimetrically. (3¢ §In house method. LO18-UK/PL W NONE
oC}
Morohydric phenais in 30§ Determination of phenols in 301l by extraction with n-house method based on Examination of 1.080-PL W MCERTS
sodium hydroxide followed by distillation followed  §Water and Wastewater 20th Edition:
hy colorimetry. Clescert, Greenberg & Eaton (skalar)
Organic matter (Automated) in rganic matter in soil by axidising §In houss method. LOO9-PL [ MCERTS
followed by titration
ot in soit (aetomated) Determination of pH in soil by addition of water In house method. LO99-PL 5} M{ERTS
foliowed by autornatad electromeatric reasurement.
'A-16 PAHS in soit Deterrnination AR cornpounds in sail by In-house method based on LSEPA 8270 LEBA-PL >} MCERTS
ext i in t i
by GC-MS with the u
stanuards.
Stones content of soit Standarg prepsration for sl ssmples unless [n-house methad based on L1S-UK/PL L NONE
otherwise detailed. Gravimetric deterrminatio: Methods and MCERTS raguirements.
stone > 10 mim ss % diy weight.
Sulphate, water soluble, in soil (16hr n house method. o MCERTS
extraction)
Iphige in seil > In-fiouse method LO10-PL 5] MCERTS
ting to liberate hydrogen sulphide, trapped in an
alialine soiution then assaved by ion selective
electrode.
(Total cyanide in soll Deterrnination of total cyanide by distiliation In-house method based on Examination of LO80-PL W MCERTS
foliowead by colorimetry. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton {(Skalar}
(TPH Banding in Soit by FID Determination of hexane extractable hydrocarbons  §In-house methos, TR with carbon banding LE76-PL W MCERTS
in soil by GC-FID. sitica gei spiit/cieanup.
(TPH (6 - C40 (soil) Determination of TPH bands by HS-GC-MS/GC-FID  §In-house methad 1.076-Pi. W NONE
(TPHZ (Soiy Determination of hydrecarbens C6-C10 by i based on USEPAB26D Lo#8-PL W MUERTS
headspace GC-MS.

For method numbers ending in "UK' analysis have been carried out in our laboratory in the United Kingdom.
For method numbers anding in "PL' analysis have been carried out in our laboratory in Poland.
Soil anatytical results are expressed on a diy weight basis. Wheare analysis is carriad out on as-received the results obtained are multiplied by 38 moisture

correction factor that is detarmined gravimetrically using the moisture content which is carried out 3t a maximum of 38oC.

This certificate should

IssNo 2

The resuits included within the report are representative of the samples subimitted for analysis.

ARUN DISTRICT COUNCIL LU/144/21/DOC

(-63440-1 Cornfield Close, Littlehampton 551587
not be reproduced, except in full, without the express permission of the iaboratory.
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Topsoil validation Report

GE18103

ct Name Cormnfield Close - Plots 36-38
Client Thakeham Homes

Engineers

NE =T -
X Fiona Goode
Project Manager

\ Laura Legate

S

Location Littlehampion

Date 02/2021

Detaiis of Hole

{4 records)

Plot No./Position Plot 36
Date of Hole 11/02/2021, 1400
Hole Type HP

Ground Conditions

(2 records)

Dark brown slightly sandy CLAY with frequent roots and rootiets and
occasional fiint gravel

0] 0.15

Orange brown silty CLAY with frequent roots and rootlets. Orange

0.15 0.8 taram in base of pit

Samples

{1 record}

0.2 3.2 = 1

(X} Pass

ass/Fal .
Pass/Fail () Fail

Remarks

Photo of Spoi

ARUN DISTRICT COUNCIL LU/144/21/DOC



Topsoil validation Report

ARUN DISTRICT COUNCIL LU/144/21/DOC

Photo of hole with tape in place
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Topsoil validation Report

Photographs

{1 record}

Photograph

ARUN DISTRICT COUNCIL LU/144/21/DOC



Topsoil validation Report

N
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‘\\\Q R

N

Description View of pit location

Hole D HF202

. Plot No.JjPosition Plot 37

{Date of Hole 1170212021, 14:30C

. Hole Type HP

Ground Conditions

(2 records)

o 015 Dark brown slightly sandy CLAY with frequent roots and rootiets and
) accasional flint gravel
015 0.6 Orange brown silty CLAY with frequent roots and rootets. Orange
’ ’ taram in base of pit
Sampies

{1 record}

ARUN DISTRICT COUNCIL LU/144/21/DOC



Topsoil validation Report

- Pass/Fail () Fai

Remarks

. Photo of Spf}itK — NG A

Photo of hole with tape in piace

5
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Topsoil validation Report

Loy

. .
T

Plot No./Position Plot 38

{Date of Hole 11/02/2021, 1430

Ground Conditions

(2 records)

Dark brown slightly sandy CLAY with frequent roots and rootiets and
accasional flint gravel

Orange brown silty CLAY with frequent roots and rootets. Orange

u.15 0.6 taram in base of pit

ARUN DISTRICT COUNCIL LU/144/21/DOC



Topsoil validation Report

Sampies

{1 record)

(.35 0.35 ES 1

. X) Pass
Pass/Fail ¢ N e
{ ) Fai
Remarks

:: q. 3 \ \\§¢ .\:;_\
o

X SREE

Photo of hole with tape in place

A
RS
X .

=~
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Topsoil validation Report

Photographs
{1 record}

Photograph

ARUN DISTRICT COUNCIL LU/144/21/DOC



Topsoil validation Report

23
S

TR e A RN
B \.\.\\\\ R

R

Description

Hole

Plot No./Paosition

Date of Hole

Hole Type >

Final Depth

Ground Conditions

(2 records)

Dark brown slightly sandy CLAY with frequent roots and rootiets and

0 0.15 . o )
accasional flint gravel

Orange brown silty CLAY with frequent roots and rootets. Orange

u.15 0.65 taram in base of pit

Sampies

{0 Pass

ARUN DISTRICT COUNCIL LU/144/21/DOC



Topsoil validation Report

- Pass/Fail { ) Fail

Remarks

X \ \- \x\ N

MHERR

Photo of hole with tape in place

i0
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Topsoil validation Report

..........

2

Photographs

{1 record}

Photograph

11
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Topsoil validation Report

R

Description Photo of pit location

Approved By

No users

ARUN DISTRICT COUNCIL LU/144/21/DOC
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Unit A2

Windmill Road

Ponswood industrial Estate
St Leonards on Sea

East Sussex

THN38 aBY

THE ENVIRONMENTAL LABORATORY LTD

Analytical Report Number: 21-32156

issue: Preliminary Report
Date of issue: 24/02/2021
Contact: Fiona Goode
Customer Details: GESL

Unit 7

Danworth Farm
Hurstpierpoint
West SussexBNG 9GL

Quotation No: (19-01488
Order No: PO-3553
Customer Reference: GE18103

Date Received: 18/02/2021
Date Approved: Not Approved
Details: Cornfield Close

Approved by:

Any comments, opinions of interpretations exprassed herein are outside the scope of UKAS accreditation (Accraditation Mumber 2683

This report may only be reproduced in full

The Environmental Laboratory Lid. Reg. No. 3882193 Page 1 of 7
ARUN DISTRICT COUNCIL LU/144/21/DOC



Sample Summary
Report No.: 21-32188, issue number §

£lab Nao. Client’s Ref. Date SamplediDate SchedulegDescription Deviations
227743 HP201 .20 11/02/2021 18/02/2021 Silty loam

227744 HP202 0.10 11/02/2021 18/02/2021 Sandy siity foam

227748 HP203 0.35 11/02/2021 18/02/2021 Silty loam

227748 HPE204 040 11/02/2021 18/02/2021 Sandy silty loam

ARUN DISTRICT COUNCIL LU/144/21/DOC

The Environmental Laboratory Ltd. Reg. No. 3882183

Page 20of7



Results Summary
Report No.: 21-32186, issue number §

ELAB Reference] 227743 227744 227745 227746
Customer Reference
Sample D
Sample Type SOiL SOIL SOIL SOIL
Sample Location; HP2D1 HPR202 HP203 HP204
Sample Depth (m) 0.20 0.10 0.35 0.10
Sarnpling Date] 11/02/20211 11/02/2021 § 11/02/2021 1 11/02/20214
Determinand Godes§ Units LOD
Soil sample preparation parameters
Material removed N Y% 0.1 <01 < 0.1 <{.1 < (.1
Description of Inert material removed N Y None None None None
Metals
Arsenic M mg/kg 1 ~16.3 n/t ni A 16.5
Beryilium U mg/kg 1 <1.0 ni ni <10
Cadmium L mg/kg 0.5 Al ni ni R
Chrormium M mg/ky 5 N 248 nit nit 303
Copper Y mg/kg 5 i A 285 A 19.4 A 345
Lead M mg/kyg 5 " 487 nit nit 164
Mercury i rmg/kg 0.5 RN ni ni » (8
Nickel M mg/kg 5 ~ 158 A 151 ~ 185 A 188
Seleniun: i mg/kg 1 A 3.3 nit ni » 27
Vanadium M mg/kg 5 A 380 nit ni A 467
Zinc Y mg/kg 5 » 754 A 116 A B0.8 A 149
Anions
Water Soluble Chioride % mg/kg 40 A< 4D ni nit A 40
Water Soluble Sulphate M g/t 0.02 A 0.02 n/t nA A 010
inorganics
Carbonate N % 0.1 nit 32 0.5 ni
Elemental Suiphur % mg/kg 20 A 20 ni nit A 20
Hexavalent Chromium N mig/kg 0.8 < 0.8 ni ni < 0.8
Total Sulphide N mg/kg Z <Z ni ni <2
Total Cyanide i rmg/kg 1 AR ¢ ni ni L Y
Acid Soluble Sulphaie (S04) U % 0.02 0.03 n/t ni 0.05
Water Soluble Boron M mg/kg 0.5 0.5 nit ni 1.0
Miscelianeous
Electrical Conductivity (CaS0O4 extract) N uSicm 50 n/t 2400 2370 nit
Carbon Nitrogen Ratie N ratio 0.1 nA 18.2 19.1 nf
Loss On [gnition {450°C) i Y 0.01 nit 417 A 3.36 nit
pH M ipH units 0.1 ~TB A RZ A N
Density M g/mi 4] nit 112 1.14 it
Total Carbon N Yo 0.01 nit 2.4 1.8 nit
Total Organic Carbon N % G.01 0.76 ni ni 1.5
Total Nitrogen N % (.01 n/t 0.13 010 nit
Extractable Potassium N mg/ 20 nA 208 156 nf
Extractable Magnesium N mgh 20 nit 78 62 nit
Extractable Phospghale N mg/ 1 nit 93 66 ni
Sand content NS % 1 nt to follow to follow it
Silt content NS Yo 1 nit {6 follow to follow nit
Clay content NS % 1 nit to follow to follow fift
Stones > 2mm NS % 1 nit to follow to follow nit
Stones > 20mm NS Y% 1 ni o foliow to follow af
Stones > 50mm NS Y 1 nit to foliow to follow nit
Total Visible Contaminanis N % 0.01 ni < .01 < Q.01 nA
Plastics N Y% (.01 n/t < 0.01 < 0.01 it
Sharps N n/kg 0 nit 0 8] ni
Phenois
Total Phenols N 1 mgkg i 8 <8 n/t ni <8
Tests marked N are not UKAS accoredited.
The Environmental Laboratory Lid. Reg. No. 3882193 Fage 3 of 7

ARUN DISTRICT COUNCIL LU/144/21/DOC



Results Summary
Report No.:

24-3215886, issue number §

ELAB Reference] 227743 227744 227745 227746
Customer Reference
Sample D
Sample Type SOiL SOIL SOIL SOl
Sample Location; HP2D1 HPR202 HP203 HP204
Sample Depth (m) 0.20 0.10 0.35 0.10
Sarnpling Date] 11/02/20211 11/02/2021 § 11/02/2021 1 11/02/2021
Determinand Godes§ Units LOD
Polyaromatic hydrocarbons
Naphthalene i mg/kg 0.1 A nit ni A
Acenaphthviens M mg/kg 0.1 A g nit ni At
Acenaphthene % mg/kg 0.1 A ni nit A
Fluorens Y ma/kg 0.1 A nt ni A2
Phenanthrene M mg/ky 0.1 A< nit nit A0
Anthracens i rmg/kg 0.1 A ni ni R
Fluoranthene M mg/kg 0.1 ~ 01 nit ni ~ 03
Pyrene % mg/kg 0.1 A0 nit ni » 03
Benzo{a)anthracene M mg/kg 0.1 RN n/t ni r 0.2
Chrysene % mg/kg 0.1 A ni nit c 02
Benzo(bifluoranthene L mg/kg 0.1 A 01 ni ni A 0.2
Benzo(Kfiucranthens M mg/ky 0.1 A0 nit nit 0
Benzo(a)pyrene Y mg/kg 0.1 A nt ni A 0.2
Indenn{1,2,3-cd)pyrene M mg/kyg 0.1 R ¢ e nit nit N 0A
Dibenzo{a hyanthracene i rmg/kg 0.1 A ni ni A <1
Benzolg,h.ilperviene M mg/kg 0.1 A n/t ni ~ 0.2
Total PAH(16) M mg/kg 0.4 A 0.9 n/it ni 1.8
8BTEX
Benzene % ug/kg 10 A <100 nit ni A <100
Toluene M ug/kg 10 A <100 n/t ni r <10.0
Ethylbenzene % ug/kg 10 A <100 ni nit A <100
Xylenes L ug/kg 10 A <100 ni ni A <100
MTBE N ug/kg 10 <10.0 n/t ni <10.0
TPH CWG
>(5-C8 Aliphatic N mo/kg (.01 < 0.01 ni ni < (.01
>(6-C8 Aliphatic N mig/kg 0.01 < 0.01 n/A ni < 0.01
>C8-C10 Aliphatic N mg/kg 1 <10 nit nit <1.0
>C10-C12 Aliphatic i rmg/kg 1 A <10 ni ni AR
>C12-C16 Aliphatic M mg/kg 1 f et nft ni MR
>(18-C21 Aliphatic % mg/kg 1 A0 nit ni R RY
>(C21-C35 Aliphatic Y mg/kg 1 SRR ni n/t R
>(335-C40 Aliphatic Y mg/kg 1 A<t n/it n/i MERRY
Total aliphatic hydrocarbons (>C5 - C40) N mg/kg 1 <1.0 n/t nA <1.0
>C5-.C7 Aromatic N mo/kg .01 < 0.01 ni nit < (.01
>07-C8 Aromatic N mig/kg 0.01 < 0.01 n/A nA < 0.01
>C8-C10 Aromatic N mg/kg 1 <10 nit ni <10
>C10-C12 Aromatic % mg/kg 1 A0 nit ni R RY
>(12-C16 Aromatic Y mg/kg 1 SRR ni n/t R
>(16-C21 Aromatic % mg/kg 1 A <10 nit ni MERRY
>C21-C35 Aromatic L mg/kg 1 A0 ni ni At
>(C35-C40 Aromatic M mg/ky 1 hMetlD nit nit Y
Total aroratic hydrocarbons (>C5 - C40) N mig/kg 1 <1.0 n/A nA < 1.0
Total petroleum hydrocarbons (>C8 - C40) N mg/kyg 1 <10 nit nit <10

ARUN DISTRICT COUNCIL LU/144/21/DOC

Tests marked N are not UKAS accredited.

The Environmental Laboratory Lid, Reg. No. 3882193

Page 4 of 7
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Method Summary
Report No.:

21-32158, issue number §

Parameter Caodes Analysis g:deﬁaken TS::: d g;ﬁ‘gfr Technigue
Soil

Acid neutralisation capacity N Air dried sample 2210212021

Extractable cations - BS3882 N Air dried sample 22/02/2021 ICPMS
Visible Contaminants N 19/02/2021

Sulphide N As subimitted sample | 19/02/2021 109 Colorimetry
Hexavalent chromium N As submitied sample | 19/02/2021 110 Colorimelry
pH b Alr dried sample 22i02/2021 113 Efectromeric
Electrical conductivity of soil N Alr dried sampile. 24/02/2021 114 Electromeric
Acid Soluble Suiphaie U Air dried sample 22i02/2021 115 lon Chromatography
Phenols in solids N As submitied sample | 18/02/2021 121 HPLC
Elemental Sulphur Y Ajr dried sample 19/02/2021 122 HPLC

Loss on ignition at 450 deg C M Air dried sample 22/02/2021 129 Gravimetry
PAH (GC-FiD) M As submitted sample | 19/02/2021 133 GC-FID
Extr. Phos N Alr dried sample 22/02/2021 140 ICPMS
Water soluble anions it Air dried sample 19/02/2021 172 ton Chromatography
Low range Aliphatic hydrocarbons soil N As submitted sample  § 19/02/2021 181 GC-MS

Low range Aromatic hydrocarbons soil N As submitied sample §| 19/02/2021 181 30-MS
BTEX in solids M As submitted sample | 19/02/2021 181A GC-MS
Water soluble boron N Air dried sample 19/02/2021 202 Colorimetry
Total cyanide M As subrnitted sample | 19/02/2021 204 Colorimetry
Total organic carbon/Total sulphur N Alr dried sample 22/02/2021 210 IR

TPH CWG soil by ge-ge M As submitied sample | 19/02/2021 271

Asbestos identification U Alr dried sample 10/02/2021 280 hicroscopy
Agua regia exiraciable metals M Alr dried sample 19/02/2021 300 FOPMS

Tests marked N are not UKAS accredited

ARUN DISTRICT COUNCIL LU/144/21/DOC

The Environmental Laboratory Ltd. Reg. No. 3882193



Report |
Report No.:

Key

nformation
24-3215886, issue number §

U
M
N
A

*

s
SM
NS
S
s
n/t

LOD

hold UKAES accreditation

hold MCERTS and UKAS accreditation

do not currently hold UKAS accreditation

MCERTS accreditation not applicable for sample matrix

UKAS accreditation not applicable for sample matiix

Subcontracied to approved laboratory UKAS Accredited for the test
Subcontracied to approved laboratory MCERTS/UKAS Accredited for the test
Subcontracted to approved laboratory. UKAS acereditation is not applicable.
insufficient Sample

Unsuitable sample

Not tested

means “less than”

means "greater than"

LOD refers to limit of detection, except in the case of pH soils and pH waters where it
means limit of discrimination.

Soil sample results are expressed on an air dried basis {dried at < 30°C), and are
uncorrected for inert material removed.

ELAB are unable {0 provide an interpretation or opinion on the content of this report.
The resulis relate only to the sample received.

PCB congener results may include any coeluting PCBs

Uncertainty of measurement for the determinands tested are available upon requsst
Unless otherwise stated, sample information has been provided by the client. This may

affect the validity of the results.

Deviation Codes

- O QO T W

g

No date of sampling supplied

No time of sampling supplied (Waters Only)

Sample not received in appropriate containers

Sample not received in cooled condition

The container has been incorrectly filled

Sample age exceeads stability time {sampling to receipt)
Sample age exceeds stability time (sampling to 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 7 of 7

ARUN DISTRICT COUNCIL LU/144/21/DOC



