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1.0 INTRODUCTION

1.1 Background

Omnia Environmental Consulting (OEC) were commissioned by PMC Construction to validate the
installation of hydrocarbon vapour resistant membranes and topsoil placement at the site, comprising
131-135 Arundel Road, Littlehampton, West Sussex, BN17 7DH.

Remedial works were set out in the Remediation Method Statement (RMS) entitled: Remediation
Method Statement, 131-135 Arundel Road, Littlehampton West Sussex BN17 7DH Ref;
A10706/RMS/1.0 dated February 2017, which required the installation of hydrocarbon vapour
resistant membranes within Plots 1-2 and Plots 6-12 and the placement of topsoil within Plots 3-5 to
mitigate the risk posed by metals elevated concentrations. Remedial works were required to mitigate
the risks posed by residual hydrocarbon vapours associated with the former hydrocarbon
infrastructure originating from the past site use as a petrol filling station.

Installation of the vapour resistant membranes were undertaken by the client’s subcontractor,
Broadsword Group.

A site location map is presented as Figure 1.0 and the proposed site layout is presented as Figure 2.0
within Appendix III.

1.2 Report Objectives

The objective of this report is to detail implementation of the required remedial works outlined in the
RMS.

As set out within the RMS, the required mitigation measures should include:

72 The removal of Underground Storage Tanks and Interceptor Systems;

72  Excavation of associated impacted soils within the area of the Underground Storage Tanks;

7  Treatment onsite or offsite disposal of excavated materials;

&  Backing of excavation with inert materials;

2 Implementation of a vapour resistant membrane across Plot 1-2 and Plots 6-12; and,

7 Implementation of a clean cover system within areas of proposed soft landscaping within
Plots 3-5.

This validation report focuses on the implementation of a vapour resistant membrane across Plots 1-
2 and Plots 6-12 and the implementation of a clean cover system within areas of proposed soft
landscaping within Plots 3-5. All other mitigation measures have been successfully validated within
OEC report Ref; A10706/170209/L1 dated May 2017.

The Client adopted a risk averse approach with the installation of a Flexible Hydrocarbon Gas Barrier
that mitigates against Radon, Methane, Carbon Dioxide and Hydrocarbons, within both Plots 1-2 and
Plots 6-12, with proposed installation in-line with technical drawings, produced by Kenn Scaddan
Associates, Drawing No: 1112 WD32, Rev: P3

ARUN DISTRICT COUNCIL LU/374/17/DOC



Topsoil and Membrane Validation November 2017
Arundel Road, Littlehampton A10706/Vall.0

13 Scope of Work
The scope of works undertaken for the membrane validation processes undertaken by OEC are;

»  Checking that the specification of membranes utilised meet requirements as stated within the
RMS for Plots 1-2 and Plots 6-12;

' Visual verification, by OEC, that membrane installation works undertaken by Broadsword
Group, isin line with technical drawings undertaken by Kenn Scaddan Associates, Drawing No:
1112 WD32, Rev: P3, and includes the following:

o Joints between sheets are acceptable and heat-bonded with no gaps present between
the sheets;

o Identification of any damage (i.e. tears or breaks) within the installed membrane; and,

o Confirmation that “Top Hats” have been satisfactorily installed at all service
penetration points.

¥ Record instances of membrane non-compliance and details of rectification (i.e. tears and
patches); and;

> Photographic evidence recording each stage of the process.

The scope of works undertaken for the validation processes to the implementation of the clean cover
system comprise:

% Visual verification of the depth of the installed capping system with hand excavated inspection
pits;

72 Soil sampling of the installed capping materials and analysis for key contaminates of concern;

& Tier | assessment of the soil analysis to determine compliance with pre-determined Remedial
Target Values; and,

2 Photographic evidence recording each stage of the process.

1.4 Proposed Development

The proposed development comprises nine (9no.) residential, three (3no.} bedroom terraced houses,
one (1no.) two bedroom house with associated parking and private gardens and two (2no.) flats with
associated parking and shared gardens. A proposed development plan is presented as Figure 2.0 in
Appendix 2.0

1.5 Confidentiality

OEC has prepared this report solely for the use of the Client and those parties with whom a warranty
agreement has been executed, or with whom an assignment has been agreed. Should any third party
wish to use or rely upon the contents of the report, written approval must be sought from OEC; a
charge may be levied against such approval.
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2.0 Site Characteristics

2.1 Site Details

131- 135 Arundel Road, Littlehampton, West Sussex, BN17
7DH

502600, 102870

2.2 Current Site Use

The site at 131-135 Arundel Road, is situated immediately west of Arundel Road (A284), and at the
time of validation works the site was accessed off Arundel Road through wooden hoarding.

Due to the nature of the validation site visits undertaken throughout the different stages of the site
development, the site progressed through the construction phases during vapour membrane
validations, to the final site visits for the clean cover system validation post completion of garden areas
within the final phases of development.
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3.0 OEC Remediation Method Statement

3.1  Summary of OEC RMS (A10683/RMS/1.0)

The RMS assessed contamination distribution across the site and the potential exposure pathways
resulting from the exceedances identified within near surface soils by the Tier | Qualitative Risk
Assessment.

The main exposure pathways present on site consisted of metals, through dermal contact and
ingestion; and shorter chain length hydrocarbons (Cs-C4g) through vapour inhalation.

Given the presence of shorter chain length hydrocarbons (Cg-Cyo), the requirement for remedial
measures to mitigate the risks posed through vapour inhalation was necessary.

The RMS required the installation of a vapour resistant membranes within building footprints of Plots
1-2 and Plots 6-12 to mitigate the risk associated with vapour risk from the USTs and interceptor
system within the northern and southern section of the site.

Due to the presence of elevated concentrations of Copper and Lead within the south western section
of the site, a clean cover system of 600m clean soil capping was necessary to sever the pollution
linkage and render the pollution pathway inactive.

A site layout plan detailing the proposed layout and a Remediation Plan are presented as Figure 2.0
and 3.0 respectably, in Appendix IIl.
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4.0 Validation
4.1 Membrane Validation Plots 1-2 and Plots 6-12
4.1.1 Hydrocarbon Membrane Validation

OEC undertook site visits for Plots 1-2 on the 18™ May and the 23" May 2017, whilst Plots 6-12 visits
were undertaken on the 12" June and 15" June 2017 to undergo a visual validation of the Flexible
Hydrocarbon Gas Barrier as installed by Broadsword Group.

4.1.2 Hydrocarbon Membrane Validation Procedure

OEC undertook a testing procedure to validate the installation of the hydrocarbon vapour resistant
membrane, as detailed below:

*  Avisual check of the installed membrane for damage across the whole building footprint;

% Mechanical point stress tests with pick or other similar instrument testing to identify any un-
bonded areas of the membrane along the taped seams and joints;

¥ Avisual check of the installed membrane spanning the wall cavity; and,
¥ A visual check of the installed membrane detailing around service entry points and
penetrations.

Any areas where the above testing failed were highlighted as an area of concern and mitigated by the
installers. All mitigation installs were then re-tested under the above testing criteria. Once the
membrane had been deemed to pass all the above criteria, the property was signed off by OEC.

The following sections are set out to give an overview of each procedure of the validation process
within each plot.
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4.2 Plots 1-2 Membrane Validation
4.2.1 Plots 1-2 General Condition of Flexible Hydrocarbon Gas Barrier

OEC undertook site visits for Plots 1-2 on the 18™ May and 23" May 2017.
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4.2.3 Plots 1-2 Verification of Service Entry Points

As part of the membrane validation testing, service entry points within Plots 1-2 were also subject to
scrutiny, as set out in Section 4.1.2.

It was noted that the top hats had been created utilising the processes of free form sculpting with gas
resistant tape in line with CIRIA C735.

15
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4.2.5 Plots 1-2 Validation Condition of Membrane

During the validation exercise undertaken on the 18" May and 23" May 2017, one defect was noted
across the membranes installed within Plots 1-2 and brought to the attention of the installers. The
defect consisted of missing joint taping within the corner of one of the rooms. This was subsequently
remediated and photographed.

17
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4.3 Plots 6 -12 Membrane Validation
4.3.1 Plot 6-12 General Condition of Flexible Hydrocarbon Gas Barrier

OEC undertook site visits for Plots 6-12 on the 12" June and then a return visit on the 15" June 2017.

During the initial validation exercise undertaken on the 12™ June 2017, defects were noted across the
membranes installed within Plots 6-12 and brought to the attention of the installers. The defects
consisted of missing jointing tape within the corners of the rooms within the plots and poorly installed
jointing tape across the membrane seams. Top hats across the plots were also noted as not adequately
installed in line with CIRIA C735.These were all subsequently remediated and photographed on the
second visit on the 15" June 2017.

4.3.2 Plot 6-12 General Condition of Flexible Hydrocarbon Gas Barrier — Initial Visit 12" June
2017

20
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4.3.3 Plot 6-12 General Condition of Flexible Hydrocarbon Gas Barrier — Second Visit 15" June
2017

As stated in section 4.3.1, the second visit on 15t June, inspected the remedial works undertaken on
the observation noted in section 4.3.2.

26
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4.3.4 Plots 6-12 Internal Installation and Corner Detailing— Second Visit 15" June 2017
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4.3.5 Plots 6-12 Verification of Service Entry Points — Second Visit 15" June 2017

As part of the membrane validation testing, service entry points within Plots 6-12 were also subject to
scrutiny, as set out in Section 4.1.2.

As stated in section 4.3.1, It was noted that the top hats had not been installed in line with CIRIA C735.
These were then remade and had been created utilising the processes of free form sculpting with gas
resistant tape in line with CIRIA C735.

37
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4.3.6 Plots 6-12 Validation Condition of Membrane

During the validation exercise undertaken by OEC during the second site visit on the 15™ June 2017
no defects were noted across the membranes installed within Plots 6-12.

As such vapour resistant membranes across all inspected plots were approved by OEC upon
completion of corrective works.

4.4 Clean Cover System

OEC undertook a site visit on the 17" October 2017 to collect topsoil samples from Plots 3-5 and to
confirm the thickness of the emplaced growing medium. Samples were then submitted for laboratory
chemical suitability testing. The location of each hand dug inspection pit is presented as Figure 5.0 in
Appendix Il

4.5 Site Works and Observations
45.1 Site Visit — 17" October 2017

A representative from Omnia Environmental Consulting attended site on the 17™ October 2017 to
confirm the placement of clean imported soils and retrieve soils samples for laboratory testing for
chemical suitability.

At the time of the site visits, the development was near completion with soft landscaping within Plots
3-5 awaiting the placement of turf. Four (4no.) hand dug inspection pits were advanced, three (3no.)
within the rears gardens of the plots and a single hand pit within the front garden of Plot 4 in order to
retrieve samples, to confirm placement of at least 600mm of clean soil.

4.5.2 Ground Condition Encountered
Topsoil

Topsoil was within all exploratory locations, and comprised a soft light brown slightly gravelly loamy
sandy CLAY. Gravel content varied from sub-angular to sub-rounded fine to medium flint, with sand
content varying from fine to medium grained in nature. The emplaced topsoil was found to range from
600mm-650mm in thickness. The emplaced cover system thickness encountered at each location is
summarised in table below

HP101 FGL-600
HP102 FGL - 600
HP301 FGL - 650

4.6 Laboratory Analysis

Soil samples were submitted to Exova Jones Environmental under UKAS accreditation for analysis
comprising:

41
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> CLEA Metals (Inc Cr (VI));

~ Speciated PAHs (USEPA 16);
> Banded TPH;

> Asbestos Fibres in Soil;

X pH;
Phenol; and,
Cyanide.

Laboratory results for the soils emplaced are presented as Appendix VII

4.7

Risk Assessment

The analytical results have been directly compared to the Tier | Human Health screening criteria for a
residential end use with homegrown produce. This comparison is detailed within Table 4.1. The origin

of the adopted Tier 1 values are presented as Appendix VIII

Table 4.1 Tier 1 Risk Assessment for a Residential End Use with Homegrown Produce
mg/kg N/A N OAE:i::er
mg/kg 1.7 1.0 N/A 1 NOAI::ltJirot:er
meg/kg 11 <0.1 N/A 1 NOAEltJi:)t: i
mg/kg 910 68.0 N/A 1 NOAl::lt.lirot:er
moke ° <03 N/A ! NOAEltJi:: 3
mg/kg 2400 14 N/A 1 NOAl::lt,lirot:er
mg/kg 200 48 N/A 1 NOAl::lt,lirot:er
meke ® ot N/A 2 NOAEltJi:: 3
mg/kg 180 24.1 N/A 1 NOAl::lt.lirot:er
me/kg 250 <1 N/A 1 NOAl::lt,lirot:er
me/kg 410 38 N/A 1 NOAl::lt,lirot:er
mg/kg 3700 78 N/A 1 NOAl::lt,lirot:er
Dt'e\lt(t::f“v) NAD N/A 2 NOAEltJi:: N
meke 0 o1 N/A 2 NOAEltJi:: 3
mg/kg 791 <05 N/A 5 NOAl::lt,lirot:er
meke 2 <004 N/A 2 NOAEltJi:: N
meke 7 003 N/A 3 NOAEltJi:: 3
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mg/kg 210 3 <0.05 N/A 1 NOAI::ltJirot:er
mg/kg 170 3 <0.04 N/A 1 NOAEltJi::er
mg/kg 95 3 0.11 N/A 3 NOAl::lt.lirot:er
mg/kg 2400 3 0.06 N/A 3 NOAI::ltJirot:er
mg/kg 280 3 0.34 N/A 3 NOAl::lt.lirot:er
mg/kg 620 3 0.29 N/A 3 NOAl::lt.lirot:er
mg/kg 7.2 3 0.24 N/A 3 NOAl::lt.lirot:er
mg/kg 15 3 0.18 N/A 3 NOAl::lt.lirot:er
mg/kg 2.6 3 0.27 N/A 3 NOAl::lt.lirot:er
me/kg 77 3 0.11
mg/kg 2.2 3 0.23 N/A 3 NOAIthJirot:er
mg/kg 27 3 0.17 N/A 3 NOAl::lt.lirot:er
mg/kg 0.24 3 <0.04 N/A 3 NOAEltJi::er
mg/kg 320 3 0.16 N/A 3 NOAl::lt.lirot:er
mg/kg 100 3 <0.01 N/A 2 NOAEltJi::er
mg/kg 100 3 <0.01 N/A 2 N OAl::ltJirot:er
mg/kg 27 3 <5 N/A 5 NOAl::lt.lirot:er
mg/kg 74 3 <10 N/A 1 NOAEltJi::er
mg/kg 140 3 <10 N/A 1 NOAI::ltJirot:er
mg/kg 260 3 22 N/A 1 NOAl::lt.lirot:er
mg/kg 1100 3 267 N/A 1 NOAI::ltJirot:er

Notes

Main Exposure Pathways: 1 = Soil Ingestion, 2 = Vapour Inhalation {indoor), 3 = Dermal Contact & Ingestion, 4 = Dust

Inhalation.

Abbreviations: GAC = General Assessment Criteria, n = number of samples, MC = Maximum Concentration; Loc of Ex =
Location of Exceedance.

* The Tier 1 GAC for the hydrocarbon fraction is derived from the CIEH/S4UL assessment for petroleum hydrocarbons
Criteria Working Group (CWG) for both aliphatic and aromatic compounds. OEC has utilised the lowest of the aliphatic and
aromatic chain lengths in order to adopt a conservative approach, which is considered satisfactory for the protection of
human health.

(i) Benzo (b) Fluoranthene (2.6mg/kg) Benzo (k) Fluoranthene (77mg/kg)
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Areview of Table 4.1 indicates that all results fall below the adopted screening level for the protection
of Human Health.

Based on the findings of the validation exercise OEC consider that:

¥ A topsoil growing medium has been emplaced within areas of soft landscaping in Plots 3-5
accordance with recommendations set out within the RMS;
¥ The imported topsoil meets the chemical suitability criteria set out within the RMS.

It is therefore considered that the tested soils within these areas of soft landscaping do not present a
significant risk to human health, and are fit for the intended use.

44
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5.0 CONCLUSION

5.1 Validation Conclusion
Vapour Membrane:

In accordance with the protection measures set out within OEC RMS, Ref; A10706/RMS/1.0 ‘Remedial
Method Statement’ dated February 2017, and drawings set out by Kenn Scaddan Associates, Drawing
No: 1112 WD32, Rev: P3, Plots 1-2 and Plots 6-12 have been visually inspected and validated.

Based on observations made during inspection visits undertaken for Plots 1-2 on the 18" May and the
23" May 2017, and Plots 6-12 visits undertaken on the 12" June and 15™ June 2017, OEC consider
that gas protection measures have been installed in accordance with the agreed above remedial
measures and the installation of the Flexible Hydrocarbon Gas Barrier protection system within Plots
1-2 and Plots 6-12, has been validated in line with the RMS.

Soil Capping:

Based on the findings of the clean cover system validation exercise OEC consider that a topsoil growing
medium has been emplaced within areas of soft landscaping in Plots 3-5, and that the soils meet both
the depth and chemical suitability criteria in accordance with recommendations set out within the
RMS.

It is therefore considered that the tested soils within these areas of soft landscaping do not present a
significant risk to human health, and are fit for the intended use.

Validation works confirm that the site is suitable for the intended use, and does not present a
significant risk to identified receptors.

45
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1. This report and its findings should be considered in relation to the terms of reference and objectives agreed
between OE Ltd and the Client as indicated in Section 1.2.

2. For the work, reliance has been placed on publicly available data obtained from the sources identified. The
information is not necessarily exhaustive and further information relevant to the site may be available from
other sources. When using the information, it has been assumed it is correct. No attempt has been made to
verify the information.

3. This report has been produced in accordance with current UK policy and legislative requirements for land and
groundwater contamination, which are enforced, by the local authority and the Environment Agency. Liabilities
associated with land contamination are complex and requires advice from legal professionals.

4. During the site walkover, reasonable effort has been made to obtain an overview of the site conditions.
However, during the site walkover no attempt has been made to enter areas of the site that are unsafe or
present a risk to health and safety, are locked, barricaded, overgrown, or the location of the area has not been
made known or accessible.

5. Access considerations, the presence of services and the activities being carried out on the site limited the
locations where sampling locations could be installed and the techniques that could be used.

6. Site sensitivity assessments have been made based on available information at the time of writing and are
ultimately for the decision of the regulatory authorities.

7.  Where mention has been made to the identification of Japanese Knotweed and other invasive plant species and
asbestos or asbestos-containing materials this is for indicative purposes only and do not constitute or replace
full and proper surveys.

8. The executive summary, conclusions and recommendations sections of the report provide an overview and
guidance only and should not be specifically relied upon without considering the context of the report in full.

9. OE cannot be held responsible for any use of the report or its contents for any purpose other than that for which
it was prepared. The copyright in this report and other plans and documents prepared by OE is owned by them
and no such plans or documents may be reproduced, published or adapted without written consent. Complete
copies of this may, however, be made and distributed by the client as is expected in dealing with matters related
to its commission. Should the client pass copies of the report to other parties for information, the whole report
should be copied, but no professional liability or warranties shall be extended to other parties by OE in this
connection without their explicit written agreement there to by OE.

10. New information, revised practices or changes in legislation may necessitate the re-interpretation of the report,
in whole or in part.
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Topsoil and Membrane Validation November 2017
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AST ABOVE GROUND STORAGE TANK

BGS BRITISH GEOLOGICAL SURVEY

BSI BRITISH STANDARDS INSTITUTE

BTEX BENZENE, TOLUENE, ETHYLBENZENE, XYLENES

CIEH CHARTERED INSTITUTE OF ENVIRONMENTAL HEALTH
CIRIA CONSTRUCTION INDUSTRY RESEARCH ASSOCIATION
CLEA CONTAMINATED LAND EXPOSURE ASSESSMENT

CSM CONCEPTUAL SITE MODEL

DNAPL DENSE NON-AQUEOUS PHASE LIQUID (CHLORINATED SOLVENTS, PCB)
DWS DRINKING WATER STANDARD

EA ENVIRONMENT AGENCY

EQS ENVIRONMENTAL QUALITY STANDARD

GAC GENERAL ASSESSMENT CRITERIA

GL GROUND LEVEL

GSv GAS SCREENING VALUE

HCV HEALTH CRITERIA VALUE

ICSM INITIAL CONCEPTUAL SITE MODEL

LNAPL LIGHT NON-AQUEOUS PHASE LIQUID (PETROL, DIESEL, KEROSENE)
ND NOT DETECTED

LMRL LOWER METHOD REPORTING LIMIT

NR NOT RECORDED

PAH POLY AROMATIC HYDROCARBON

PCB POLY-CHLORINATED BIPHENYL

PID PHOTOGRAPH IONISATION DETECTOR

QA QUALITY ASSURANCE

SGV SOIL GUIDELINE VALUE

SPH SEPARATE PHASE HYDROCARBON

SP.TPH (CWG)
SPT

TOTAL PETROLEUM HYDROCARBON (CRITERIA WORKING GROUP)
STANDARD PENETRATION TEST

SvoC SEMI VOLATILE ORGANIC COMPOUND

usT UNDERGROUND STORAGE TANK

VCCS VIBRO CONCRETE COLUMNS

voC VOLATILE ORGANIC COMPOUND

WTE WATER TABLE ELEVATION

UNITS

M METRES

KM KILOMETRES

% PERCENT

%V/V PERCENT VOLUME IN AIR

MB MILLI BARS (ATMOSPHERIC PRESSURE)

L/HR LITRES PER HOUR

pG/L MICROGRAMS PER LITRE (PARTS PER BILLION}
PPB PARTS PER BILLION

MG/KG MILLIGRAMS PER KILOGRAM (PARTS PER MILLION}
PPM PARTS PER MILLION

MG/M? MILLIGRAM PER METRE CUBED

M BGL METRES BELOW GROUND LEVEL

M BCL METRE BELOW COVER LEVEL

MAOD METRES ABOVE ORDNANCE DATUM (SEA LEVEL)

ARUN DISTRICT COUNCIL LU/374/17/DOC
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KILO NEWTOWNS PER METRE SQUARED
uM MICRO METRE
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= { Site Location
Taad

The client must not amend any drawing, design or other
intellectual property produced by Omnia Environmental
Consulting Ltd. (OEC} without permission in writing from OEC
Ltd. in advance of any amendments being made.
In the event that such written permission is not obtained in
advance of the amendments being made OEC Ltd. shall not be
liable for any damage and/or losses occurring as a result of the
amended drawing, design or intellectual property.

Omnia Environmental Consulting Ltd
10 Manor Court, Barnes Wallis Road,
Segensworth,

Fareham,

PO15 5TH

T: 01489 808088

E: info@omnia-consulting.co.uk

W: www.omnia-consulting.co.uk

Ve

Job Title:

Arundel Road,
Littlehampton

Client:

PMC

Project No:

A10706

13/12/2016

Drawing Title:

Drawn By:

K.Duggan

Authorised By:

T.Mitchell

Scale:

1:25,000

Notes:

Figure 1.0 - Site Location Plan
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The client must not amend any drawing, design or other
intellectual property produced by Omnia Environmental
Consulting Ltd. (OEC} without permission in writing from OEC
Ltd. in advance of any amendments being made.

In the event that such written permission is not obtained in
advance of the amendments being made OEC Ltd. shall not be
liable for any damage and/or losses occurring as a result of the
amended drawing, design or intellectual property.

Omnia Environmental Consulting Ltd
10 Manor Court, Barnes Wallis Road,
Segensworth,

Fareham,

PO15 5TH

T: 01489 808088

E: info@omnia-consulting.co.uk

W: www.omnia-consulting.co.uk
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Job Title:

Arundel Road,
Littlehampton

Client:

PMC

Project No:

A10706

Date:

14/02/2017

Drawn By:

K.Duggan

Authorised By:

T.Mitchell

Scale:

Notes:

Drawing Title:

Figure 2.0 -Proposed
Development




Key

600mm Soil capping thickness

-
W o
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The client must not amend any drawing, design or other
intellectual property produced by Omnia Environmental
Consulting Ltd. (OEC} without permission in writing from OEC
Ltd. in advance of any amendments being made.

In the event that such written permission is not obtained in
advance of the amendments being made OEC Ltd. shall not be
liable for any damage and/or losses occurring as a result of the
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amended drawing, design or intellectual property.

Omnia Environmental Consulting Ltd
10 Manor Court, Barnes Wallis Road,
Segensworth,

Fareham,

PO15 5TH

T: 01489 808088

E: info@omnia-consulting.co.uk

W: www.omnia-consulting.co.uk

Job Title:

Arundel Road,
Littlehampton

Client:

PMC

Project No:

A10706

Date:

10/04/2017

Drawn By:

K.Duggan

Authorised By:

T.Mitchell

Scale:

Notes:

Drawing Title:

Figure 3.0 Remediation Scheme




PLOTS 6 TO 12 RAFT FOUNDATION DETAIL: TYPICAL EXTERNAL WALL

SCALE 16

PLEASE NOTE:;
Details to be reviewed and installed by
approved specialist [Visqueen or similar]

Details to be reviewed and installed by

approved specialist [Visqueen or similar]

<
<

Wall ties to S.E details.
~ Insulation type to be confirmed by others.
Gas resistant Damp Proof Course [Solcourse]
(DPC to suit ground conditions) with 150mm lapped Gas resistant Damp Proof Course [ Solcourse] (DPC to suit ground conditions)
to DPC and bridge cavity S— & e to be fitted beneath soleplate .
~ Gas resistant Damp Proof Course [Solcourse] (DPC to suit ground conditions)
Cavity tray to be located over periscope - with 150mm laps taped and jointed. Lap and seal to DPM Laid in accordance
vents with 150mm overrun to both sides. k= with manufacturers details and specifications.
M|n|mum of twq Weep ventg per cavity t.r.ay. = ——— Pencil rounded S/W skirting, edges seal flexible sealant.
(If cavity tray is to be continuous, addition i )
Weep Vents required under cavity tray) 20mm Celotex TB4020 Perimeter Insulation. .
: s N
NI NI NS,
NN N NN ;
Regid polystyrene insulation)
g
7
ey - N
P <
Py
4% a9 ) o
4 4 2 <
7 o A4l “
v 4
4 g A . . o
Foundations to striictural engineets desigh | o =4
4 <
4 5 . 4 4
4 7 g
)
4 4
pa)
A
. S g
ﬁ A
ra —F
< A - P 8
A < —C
Gas resistant Solshield flexible hydrocarbon gas barrier in
2.0x1.30 rolls x1mm (Joint and taped as per manufacturers guidlines).
140mm Celotex XR 4000 insulation
Visqueen vapour barrier.
Reinforced sand and cement screed.
Foundations to structural engineers design
JF PLOTS 182 FOUNDATION DETAIL: TYPICAL SEPARATING WALL
PLEASE NOTE: s
Damp Proof Course under soleplate
Gas resistant Damp Proof Course [Solcourse] (DPC to suit ground conditions)
™ with 150mm laps taped and jointed. Lap and seal to DPM Laid in accordance
with manufacturers details and specifications.
+=——— Pencil rounded S/ skirting, edges seal flexible sealant.
20mm Celotex TB4020 Perimeter Insulation.
v I
RS
RIS
-
LR 4
coursing slip coursing slip
<7

200mm min. void

175mm Rackham Beam and Block floor
[to specialists design] laid on Visqueen Zedex DPC

Gas resistant Solshield flexible hydrocarbon gas barrier in
2.0x1.30 rolls x1mm (Joint and taped as per manufacturers guidlines).

140mm Celotex XR 4000 insulation
Vapour control layer

Reinforced sand and cement screed.

Gas resistant Damp Proof Course
[Solcourse] to bridge cavity

N N N N

NN
GGG

/) A

A

< Foundations to structural %neers design

<J

)
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PLOTS 1&2 FOUNDATION DETAIL: TYPICAL EXTERNAL WALL

SCALE 15

PLEASE NOTE:;
Details to be reviewed and installed by
approved specialist [Visqueen or similar]

Wall ties to S.E details.

Visqueen Zedex CPT DPC, 5mm projection

beyond facework

Insulation type to be confirmed by others.

i,

Gas resistant Damp Proof Course [Solcourse] (DPC to suit ground conditions)
with 150mm laps taped and jointed. Lap and seal to DPM Laid in accordance
with manufacturers details and specifications.

Pencil rounded SW skirting, edges seal flexible sealant, ——

20mm Celotex TB4020 Perimeter Insulation.

150 min

Cavity tray to be located over periscope
vents with 150mm overrun to both sides.
Minimum of two weep vents per cavity tray.
(If cavity tray is to be continuous, addition
weep vents required under cavity tray)

LRI T

Regid polystyrene insulation)

<

DODDD0DG K DO00000

coursi

175mm Rackham Beam and Block floor
[to specialists design] laid on Visqueen Zedex DPC

Gas resistant Solshield flexible hydrocarbon gas barrier in
2.0x1.30 rolls x1mm (Joint and taped as per manufacturers guidlines).

140mm Celotex XR 4000 insulation
Visqueen vapour barrier.

void
oG

Reinforced sand and cement screed.

Visqueen Zedex CPT DPC

Open perpends at

same level as cavity fill

Accredited Detail: TFW-GF-02: Ground Floor

Z

N N N

NN
NGRS

to allow for drainage

A

<J

A

Foundations to structural (ﬂﬂneers design

XK

A\

GENERAL NOTES:

1. This drawing is to be read in conjunction with all relevant architects,
structural engineers, mechanical & electrical engineers and
specialists drawings / specifications.

2. Any discrepancies in dimensions or details between the various
drawings should be reported immediately.

14
N
teed N Rl ed N

3. Alldimensions are in milimetres and all levels are in metres.

4. Do not scale from this drawing, if in doubt ASK

Rev. Description Date Dm Ch'd
P1  Preliminary Issue 19.09.16  JK
P2  Detail added 16.02.17 JK
P3  Plots 1+2 party wall detail added 20.02.17 JK

CONCEPT HOUSE, 35 KINGSTON CRESCENT, NORTH END, PORTSMOUTH, HAMPSHIRE. PO2 8AA
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SOLSHIELD By

MY WY N
Flexible Hydrocarbon Gas Barrier

SOLSHIELD Flexible Hydrocarbon Gas Barrier is specially engineered c € TYPE A
tri-polymer construction that provides a highly effective barrier against Radon, EN 13967
Methane, Carbon Dioxide and Hydrocarbon gases

)

__

Complies with relevant codes of practice such as current
BRE and CIRIA

Excellent resistance to chemical and hydrocarbon gases
typically found in contaminated industrial sites.

High quality robust flexible Tri-Polymer Membrane.
Suitable for hot welding

Very high puncture & tear resistance.

\ + Tested to ISO 15105-1 and complies to BS 8485:2015.

Black SOLSHIELDFLEX 20m x 1.3m X 1mm (other roll sizes available)

Product Description damp-proof membrane but with greater attention to joint sealing
and under wall sealing. Where there is risk of hydrostatic
pressure SOLSHIELD Flexible Hydrocarbon Gas Barrier can
be used so long as the jointing is made using the hot weld
process and not taped. The membrane should be laid on
smooth surface or sand blinding to prevent puncture.

SOLSHIELD Flexible Hydrocarbon Gas Barrier is specially engineered
tri-polymer construction that provides a highly effective barrier against
Radon, Methane, Carbon Dioxide and Hydrocarbon gases. Hydrocarbon
gases are formed as a by-product of decomposing organic matter. The
Membrane is produced from a uniquely formulated blend of polymers

t(? prodl_Jce outsta_r)ding chemical res_istance, mec_ha_nical properties, Jointing & Welding
dimensional stability and thermal aging characteristics. The membrane
is ideally suited for sites formerly used as coalfield, landfill or industrial SOLSHIELD Flexible Hydrocarbon Gas Barrier has excellent
sites that previously contained volatile liquids such as petrol stations. welding properties, we would recommend that particularly in

situations where site investigation demonstrates chemicals or
SOLSHIELD Flexible Hydrocarbon Gas Barrier is a very effective harmful gases are present in significant concentrations all of our
gas barrier for the protection of buildings and occupiers from the gas barriers are heat welded as opposed to being tape jointed, this
ingress of gas and moisture. The building regulations require ensures the integrity of the membrane at the joint location. Seam
that proper precautions be taken to prevent danger to health and welding provides maximum performance integrity and enables
safety when building on gas contaminated land. Solshield Flexible installers to complete installations quickly and efficiently.
Hydrocarbon Gas Barrier is an advanced high performance flexible
membrane suitable for both damp proofing and tanking applications. Apply the double sided butyl tape about 50mm from the edge, leaving
The membrane has a textured face on one side designed to aid the backing paper on. Lay the next width of membrane overlapping the
adhesion to cast concrete. This can be used in applications such first by 150mm. Remove the backing paper from the double sided butyl
as: Tanking below ground structures, lift pits, Slab edges and tape and join the top sheet to the bottom sheet, by applying pressure
permanent shutter work & Heavy duty reinforced concrete slabs. with a hand roller. Where the membranes overlap apply the Solco

XL tape, equidistant on both membranes (see details on page 3).
SOLSHIELD Flexible Hydrocarbon Gas Barrier is classified as non-

hazardous (code of practice CP101 1973). The membrane is chemically ~ All service entry points must have airtight seals Top hats and

inert and will not react with any acidic or alkaline environment it is laid corner pre-forms must be sealed using double sided butyl tape.
in. SOLSHIELD Flexible Hydrocarbon Barrier has been subjected . .
to accelerated life immersion tests. These tests EN 14414 & EN Storage & Handlmg on site
14415 require the membrane to be subjected to a range of challenge SOLSHIELD Hydrocarbon Gas Barrier is classified as non-hazardous
chemicals at 50 degrees C & then tested to establish the affect they (code of practice CP102 1973). The product is chemically inert and any
have on the membrane. Full results can be found on the table below. acids or alkalis present in the subsoil will not affect the membrane.

It is not recommended for use when exposed to sunlight and general
Installation outdoor weather conditions for long periods of time.

SOLSHIELD Flexible Hydrocarbon Gas Barrier must be
installed in accordance with the guidelines laid out in Building
Research establishment BRE No.414 “Protective measures for
housing on gas contaminated land”, CIRIA C665 “Assessing Quality control while laying the membrane is extremely important. The
risks posed by Hazardous ground gases to buildings”, NHBC membrane should be protected through the use of temporary boards
guidelines and CIRIA C682 the VOC Handbook. over the whole area or the immediate laying of the screed. A minimum
of 50mm screed is recommended and care should be taken when laying
the screed not to stretch, puncture or displace the membrane.

Weathering will not occur when installed with code of practise CP102
1973. Rolls should be stored undercover.

SOLSHIELD Flexible Hydrocarbon Gas Barrier can be used in most
common floor constructions and is installed in a similar manor to
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SOLSHIELD Flexible Hydrocarbon Gas Barrier has been tested to ISO 15105-1 and

complies to BS 8485:2015.

r— R

Length EN 1848-2 -0% / +10% 20

Width EN 1848-2 M -cm/ +2.5% 1.3
Thickness EN 1849-2 mm +10% /-10% (1.0

Mas EN 1849-2 g/M? +2% / -2% 921
Tensile Strength - MD ENEN 12311 N/mm? =MLV 24
Tensile Strength - CD ENEN 12311 N/mm? =MLV 22
Tensile Elongation - MD ENEN 12311 % =MLV 398
Tensile Elongation - CD ENEN 12311 % =MLV 446
Joint Strength EN12317-2 N =MLV 520
Watertightness 2kPa EN 1928 - Pass/Fail Pas
Resistance to impact EN 12691 mm =MLV 660
Resistance to static loading EN12730 Kg =MLV 20
Resistance to nail tear - MD EN 12310-1 N zMLV 700
Resistance to nail tear - CD EN 12310-1 N zMLV 750
Durability - heat ageing EN 1926 Pass/Fail Pass
Durability - Chemical resistance EN 1847 Pass/Fail Pass
Water vapour permeability EN 1932 g/ m?/day =MLV 0.08
Reaction to fire EN 13501-1 Class Pass/Fail F
Resistance to low temperature EN 495-5 MDV Pass @ -40
Methane permeability ISO 151051 M3/ (M?.day.atm) MDV 28
Diesel permeability ISO 6179 g/mh MDV 0.096
Petrol permeability ISO 6179 g/mh MDV 5172
Xylene permeability ISO 6179 g/mzh MDV 4.845
Toluene permeability ISO 6179 g/mh MDV 6.695
Chemical Resistance - Acidic EN 14414-A % Elongation =MLV g’lgjgg
Chemical Resistance - Basic EN 14414-B % Elongation =MLV gg:g?
Chemical Resistance - Solvents EN 14414-C % Elongation =MLV g’lggfss
Resistance to Leaching - Hot Water EN 14415-A % Elongation =MLV g’lgjgz
Resistance to Leaching - Aqueous Alkaline EN 14415-B % Elongation =MLV g’lgjg;
Resistance to Leaching - Organic Alcohol EN 14415-C % Elongation =MLV g’lgjfgs
Radon Permeability M?/S =MLV 9.5x10-12

SRR RO RO

\\\\\\\\\\\\\\\\\\\\
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§§ Typical Jointing Details for Solshield Hydrocarbon Gas Barrier Oy
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Typical Lap Detail Typical Penetration Detail Typical Column Detail
o G S

All service entry points must have
airtight seals Top hats and corner DA i i s .
pre-forms must be sealed using B e e
double sided butyl tape. it o ; S

Tl - P -
SOTHREIN Typical Jointing Detail

=

\ Gas System Accessories .
\ Butyl Jointing Tape Butyl Adhesive Tape 0mm x 10m Bubibased doutle sided ape or
\ Sol Polymeric For sealing around penetrations

. |
RN
\ 00 Methane Sas & Hdrocarbons

\ Solco Gas Sump Units g;; :rfn the Radon Protection Radon_Su-mps- e s

ey

\ Solco XL Jointing Tape Reinforcing Tape 100, 150 & 300mm wide | Overband tape self-adhesive =~ | 20m Rolls
Ry —

[ ——

= _

§ oooooooooooooooooooooooo textile estri -
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Omina Environmental Consulting Trialpit No
10 Manor Court . .
Barnes Wallis Road Trl a I P It LO PIOt 3
Segensworth HP101
Fareham
BA1E ETL Sheet 1 of 1
i Project No. Co-ords: - Date
Prolec_t Arundel Road, Littlehampton J
Name: A10706 Level: 17/10/2017
.. 131-135 Arundel Road, Littlehampton, West Sussex, BN17 Dimensions Scale
Location: .
7DH (m): 1:10
— Depth Logged
Client: PMC 0.65 K.Duggan
- Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
Za Depth Type Results (m) (m)
TOPSOIL
Soft brown slightly gravelly loamy sandy CLAY. Sand is -
fine to medium. Gravel is sub-angular to subrounded fine
0.10-0.60 ES to coarse flint. Rootlets present 7]
065 | T Endofptatossm T iy
1 p—
Remarks: Cleared by Cable Avoidance Tool.
No Groundwater Encountered.
Stability:

ARUN DISTRICT COUNCIL LU/374/17/DOC



Omina Environmental Consulting Trialpit No
. 10 Manor Court . .
N Barnes Wallis Road Trl aI P It LO Plot 4
Segensworth HP101
Fareham
BA1E ETL Sheet 1 of 1
i Project No. Co-ords: - Date
Prolec_t Arundel Road, Littlehampton J
Name: A10706 Level: 17/10/2017
.. 131-135 Arundel Road, Littlehampton, West Sussex, BN17 Dimensions Scale
Location: .
7DH (m): 1:10
— Depth Logged
Client: PMC 0.60 K.Duggan
- Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
Za Depth Type Results (m) (m)
TOPSOIL
Soft brown slightly gravelly loamy sandy CLAY. Sand is -
fine to medium. Gravel is sub-angular to subrounded fine
0.10-0.60 ES to coarse flint. 7]
060 | Pt .

End of pit at 0.60 m

Remarks: Cleared by Cable Avoidance Tool.
No Groundwater Encountered.

Stability:

ARUN DISTRICT COUNCIL LU/374/17/DOC



Omina Environmental Consulting Trialpit No
. 10 Manor Court . .
N Barnes Wallis Road Trl aI P It LO Plot 4
Segensworth HP102
Fareham
BA1E ETL Sheet 1 of 1
i Project No. Co-ords: - Date
Prolec_t Arundel Road, Littlehampton J
Name: A10706 Level: 17/10/2017
.. 131-135 Arundel Road, Littlehampton, West Sussex, BN17 Dimensions Scale
Location: .
7DH (m): 1:10
— Depth Logged
Client: PMC 0.60 K.Duggan
- Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
Za Depth Type Results (m) (m)
TOPSOIL
Soft brown slightly gravelly loamy sandy CLAY. Sand is -
fine to medium. Gravel is sub-angular to subrounded fine
to coarse flint. 7]
060 | Pt .

End of pit at 0.60 m

Remarks:

Stability:

Cleared by Cable Avoidance Tool.
No Groundwater Encountered

ARUN DISTRICT COUNCIL LU/374/17/DOC



Omina Environmental Consulting Trialpit No
. 10 Manor Court . .
i Bames Wallis Road Trl aI P It LO Plot 5
Segensworth HP101
Fareham
BA1E ETL Sheet 1 of 1
i Project No. Co-ords: - Date
Prolec_t Arundel Road, Littlehampton J
Name: A10706 Level: 17/10/2017
L .. 131-135 Arundel Road, Littlehampton, West Sussex, BN17 Dimensions Scale
ocation: .
7DH (m): 1:10
— Depth Logged
Client: PMC 0.60 K.Duggan
- Samples and In Situ Testing
% % Depth | Level Legend Stratum Description
Za Depth Type Results (m) (m)
TOPSOIL
Soft brown slightly gravelly sandy loamy CLAY. Sand is -
fine to medium. Gravel is sub-angular to sub-rounded
0.10-0.60 ES fine to medium flint with very rare brick. .
060 | Pt .

End of pit at 0.60 m

Remarks: Cleared by Cable Avoidance Tool.
No Groundwater Encountered

Stability:

ARUN DISTRICT COUNCIL LU/374/17/DOC
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Hand Pit Inspection Photographs
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Laboratory Results
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Omnia

10 Manor Court
2 Barnes Wallis Road

Segensworth

Fareham

PO15 5TH

Attention : Tim Mitchell

Date : 27th October, 2017

Your reference : A10706

Qur reference : Test Report 17/17292 Batch 1
Location : Arundel Road Littlehampton
Date samples received : 19th October, 2017

Status : Final report

Issue : 1

Three samples were received for analysis on 19th October, 2017 of which three were scheduled for analysis. Please find attached our Test Report
which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the
scope of any accreditation, and all results relate only to samples supplied.

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Compiled By:

bucas Halibwel
Project Co-ordinator

Please include all sections of this report if it is reproduced
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Client Name: Omnia Report : Solid

Reference: A10706
Location: Arundel Road Littlehampton Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Tim Mitchell
JE Job No.: 17/17292
J E Sample No. 1-2 3-4 5-6
Sample ID|PLOT 3 HP101|PLOT 4 HP101|PLOT 5 HP101
Depth| 0.10-0.65 | 0.10-0.60 | 0.10-0.60 Please see attached notes for all
€OC No / misc abbreviations and acronyms
Containers vd v Vd
Sample Date| 17/10/2017| 17/10/2017 17/10/2017
Sample Type Soil Soil Soil
Batch Number 1 1 1 LODLOR Units Me;\t[god
Date of Receipt| 19/10/2017| 19/10/2017] 19/10/2017 B
Arsenic * 14.6 7.2 97 <0.5 mg/kg | TM30/PM15)
Barium * 69 99 100 <1 mgkg | TM30/PM15)
Beryllium 0.8 1.0 1.0 <0.5 mgkg | TM30/PM15
Cadmium * <0.1 <0.1 0.1 <0.1 mg/kg | TM30/PM15)
Chromium * 60.3 47.0 68.0 <0.5 mg/kg | TM30/PM15)
Copper” 13 11 14 <1 mg/kg | TM30/PM15)
Lead” 48 19 46 <5 mg/kg | TM30/PM15,
Mercury® <0.1 <0.1 <0.1 <0.1 mgkg | TM30/PM15)
Nickel* 24.1 19.9 18.7 <0.7 mg/kg | TM30/PM15)
Selenium * <1 <1 <1 <1 mg/kg | TM30/PM15)
Vanadium 38 29 38 <1 mghkg | TM30/PM15
Water Soluble Boron* 1.3 1.9 15 <0.1 mg/kg | TM74/PM32)
Zinc* 78 49 72 <5 mgkg | TM30/PM15)
PAHMS
Naphthalene * <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Acenaphthylene <0.03 <0.03 <0.03 <0.03 mg/kg TM4/PM8
Acenaphthene * <0.05 <0.05 <0.05 <0.05 mgkg | TM4/PM8
Fluorene* <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Phenanthrene 0.07 <0.03 0.11 <0.03 mg/kg TM4/PM8
Anthracene 0.06 <0.04 <0.04 <0.04 mgkg | TM4/PM8
Fluoranthene * 0.27 0.07 0.34 <0.03 mg/kg TM4/PM8
Pyrene 0.26 0.05 0.29 <0.03 mg/kg TM4/PM8
Benzo(a)anthracene * 0.16 <0.06 0.24 <0.06 mgkg | TM4/PM8
Chrysene* 0.18 0.04 0.16 <0.02 mgkg | TM4/PM8
Benzo(bk)fluoranthene 0.38 <0.07 0.32 <0.07 mgkg | TM4/PM8
Benzo(a)pyrene * 0.23 <0.04 0.20 <0.04 mg/kg TM4/PM8
Indeno(123cd)pyrene * 017 <0.04 0.14 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene ¥ <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Benzo(ghi)perylene ¥ 0.16 <0.04 012 <0.04 mg/kg TM4/PM8
PAH 16 Total 1.9 <0.6 1.9 <0.6 mg/kg TM4/PM8
Benzo(b)fluoranthene 0.27 <0.05 0.23 <0.05 mg/kg TM4/PM8
Benzo(k)fluoranthene 0.11 <0.02 0.09 <0.02 mg/kg TM4/PM8
PAH Surrogate % Recovery 98 95 98 <0 % TM4/PM8
EPH>C8-C10* <5 <5 <5 <5 mg/kg TM5/PM8
EPH>C10-C12* <10 <10 <10 <10 mg/kg TM5/PM8
EPH>C12-C16* <10 <10 <10 <10 mg/kg TM5/PM8
EPH>C16-C21* 15 14 22 <10 mgkg | TM5/PM8
EPH >C21-C40 190 267 192 <10 mg/kg TM5/PM8
EPH >C8-C40 205 281 214 <30 mg/kg TM5/PM8
GRO (>C4-C6) <100 <100 <100 <100 ughkg  [TM36/PM12
GRO (>C6-C8)* <100 <100 <100 <100 ughkg  [TM36/PM12

Please include all sections of this report if it is reproduced
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Client Name: Omnia Report : Solid

Reference: A10706
Location: Arundel Road Littiehampton Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Tim Mitchell
JE Job No.: 17/17292
J E Sample No. 1-2 3-4 5-6

Sample ID|PLOT 3 HP101|PLOT 4 HP101|PLOT 5 HP101

Depth| 0.10-0.65 | 0.10-0.60 | 0.10-0.60 Please see attached notes for all

COC No / misc abbreviations and acronyms

Containers vd v Vd
Sample Date| 17/10/2017| 17/10/2017 17/10/2017

Sample Type Soil Soil Soil

Batch Number 1 1 1

Method
No:

LODLCR Units
Date of Receipt| 19/10/2017| 19/10/2017] 19/10/2017

GRO (>C4-C8) <100 <100 <100 <100 ugkg |TM36/PM12
Total Phenols HPLC <0.15 <0.15 <0.15 <0.15 mgkg | TM26/PM21
Natural Moisture Content 19.8 31.9 22.6 <0.1 %o PM4/PMQ
Hexavalent Chromium * <0.3 <0.3 <0.3 <0.3 mgkg | TM38/PM20|
Sulphate as SO4 (2:1 Ext) * 0.1384 0.0694 0.0974 <0.0015 ol TM38/PM20)
Chromium Il 60.3 47.0 68.0 <0.5 mg/kg | NONE/NONE
Total Cyanide <0.5 <0.5 <0.5 <0.5 mgkg | TM89/PM45)
pH? 7.89 7.73 773 <0.01 pH units | TM73/PM11

Please include all sections of this report if it is reproduced
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nes Envirpunienind

Client Name: Omnia

Reference: A10706

Location: Arundel Road Littlehampton
Contact: Tim Mitchell

Note:

Asbestos Screen analysis is carried out in accordance with our documented in-house methods PM042 and TM065 and HSG 248 by Stereo and Polarised Light Microscopy using
Dispersion Staining Techniques and is covered by our UKAS accreditation. Detailed Gravimetric Quantification and PCOM Fibre Analysis is carried out in accordance with our
documented in-house methods PM042 and TM131 and HSG 248 using Stereo and Polarised Light Microscopy and Phase Contrast Optical Microscopy (PCOM). Samples are
retained for not less than 6 months from the date of analysis unless specifically requested.

Opinions, including ACM type and Asbestos level, lie outside the scope of our UKAS accreditation.

Where the sample is not taken by a Jones Environmental Laboratory consultant, Jones Environmental Laboratory cannot be responsible for inaccurate or unrepresentative
sampling.

Signed on behalf of Jones Environmental Laboratory:

Ryan Butterworth
Asbestos Team Leader

JE JE Date Of :
Job il Batch Sample:ID Depth Sariple Analysis Analysis Result

17/17292: 1 PLOT 3 HP101 : 0.10-0.65 2 20/10/2017 |General Description (Bulk Analysis) |Soil/Stone
20/10/2017 |Asbestos Fibres NAD
20/10/2017 |Asbestos Fibres (2) NAD
20/10/2017 |Asbestos ACM NAD
20/10/2017 |Asbestos ACM (2) NAD
20/10/2017 |Asbestos Type NAD
20/10/2017 |Asbestos Type (2) NAD
20/10/2017 |Asbestos Level Screen NAD

1717292 1 PLOT 4 HP101 : 0.10-0.60 4 23/10/2017 |General Description (Bulk Analysis) |soil/stones
23/10/2017 |Asbestos Fibres NAD
23/10/2017 |Asbestos Fibres (2) NAD
23/10/2017 |Asbestos ACM NAD
23/10/2017 |Asbestos ACM (2) NAD
23/10/2017 |Asbestos Type NAD
23/10/2017 |Asbestos Type (2) NAD
23/10/2017 |Asbestos Level Screen NAD

17/17292: 1 PLOT 5 HP101 : 0.10-0.60 6 23/10/2017 |General Description (Bulk Analysis) |soil/stones
23/10/2017 |Asbestos Fibres NAD
23/10/2017 |Asbestos Fibres (2) NAD
23/10/2017 |Asbestos ACM NAD
23/10/2017 |Asbestos ACM (2) NAD
23/10/2017 |Asbestos Type NAD
23/10/2017 |Asbestos Type (2) NAD
23/10/2017 |Asbestos Level Screen NAD

QF-PM 3.1.15v10 Please include all sections of this report if it is reproduced 40of9
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Notification of Deviating Samp

Client Name: Omnia Matrix : Solid
Reference: A10706
Location: Arundel Road Littlehampton
Contact: Tim Mitchell

JE J E Sample ;

Job | Batch Sample:1D Depth No. Analysis Reason

No.
17/17292 1 PLOT 3 HP101 0.10-0.65 1-2 GRO Solid Samples were received at a temperature above 9°C.
17/172920 1 PLOT 4 HP101 0.10-0.60 34 GRO Solid Samples were received at a temperature above 9°C.
17/17292. 1 PLOT 5 HP101 0.10-0.60 5-6 GRO Solid Samples were received at a temperature above 9°C.

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.

QF-PM 3.1.11v3 Please include all sections of this report if it is reproduced 50f9
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ANY ALL SCHEDULES AND REPORTS

JE Job No.: 17/17292
SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample t0 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
DEVIATING SAMPLES

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
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JE Job No.:

17117292

ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS) accredited - UK.
SA ISO17025 (SANAS) accredited - South Africa.
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
w Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.
* Analysis subcontracted to a Jones Environmental approved laboratory.
AD Samples are dried at 35°C £5°C
CcO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
B Trip Blank Sample
OoC Outside Calibration Range

QF-PM 3.1.9v34

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.

ARUN DISTRICT COUNCIL LU/374/17/DOC

7 of 9



JE Job No:

Tnviranmsesial

17/17292

Method Code A

Test Method No.

Deseription

Prep.Method
No. (if
appropriate)

Description

1SO
17025

(UKAS/S
ANAS)

MCERTS
(UK soils
only)

Analysis done
on As Received
(AR} or Dried
(AD)

Reported on
dry weight
bagis

PM4

T™4

Gravimetric measurement of Natural Moisture Content and % Moisture Content at either
35°C or 105°C. Calculation based on ISO 11465 and BS1377.

Modified USEPA 8270 method for the solvent extraction and determination of 16 PAHs
by GC-MS.

Modified USEPA 8270 method for the solvent extraction and determination of 16 PAHs
by GC-MS.

Modified USEPA 8015B method for the determination of solvent Extractable Petroleum
Hydrocarbons (EPH) with carbon banding within the range C8-C40 GC-FID.

Modified USEPA 8015B method for the determination of solvent Extractable Petroleum
Hydrocarbons (EPH) with carbon banding within the range C8-C40 GC-FID.

Determination of phenols by Reversed Phased High Performance Liquid
Chromatography and Electro-Chemical Detection.

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma -
Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO
11885 2009

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma -
Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO
11885 2009

Modified US EPA method 8015B. Determination of Gasoline Range Organics (GRO) in
the carbon chain range of C4-12 by headspace GC-FID.

Modified US EPA method 8015B. Determination of Gasoline Range Organics (GRO) in
the carbon chain range of C4-12 by headspace GC-FID.

PMO

PM8

No preparation is required.

End over end extraction of solid samples for organic analysis. The solvent mix varies
depending on analysis required.

End over end extraction of solid samples for organic analysis. The solvent mix varies
depending on analysis required.

End over end extraction of solid samples for organic analysis. The solvent mix varies
depending on analysis required.

End over end extraction of solid samples for organic analysis. The solvent mix varies
depending on analysis required.

As received solid or water samples are extracted in Methanol: Sodium Hydroxide (0.1M
NaOH) (60:40) by orbital shaker.

Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C.
Samples containing asbestos are not dried and ground.

Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C.
Samples containing asbestos are not dried and ground.

Modified US EPA method 5021. Preparation of solid and liquid samples for GC
headspace analysis.

Modified US EPA method 5021. Preparation of solid and liquid samples for GC
headspace analysis.

AR

Yes

QF-PM 3.1.10 v14
ARUN DISTRICT COUNCIL LU/374/17/DOC
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JE Job No:

Tnviranmsesial

17/17292

Method Code A

Test Method No.

Deseription

Prep.Method
No. (if
appropriate)

Description

1SO
17025

(UKAS/S
ANAS)

MCERTS
(UK soils
only)

Analysis done
on As Received
(AR} or Dried
(AD)

Reported on
dry weight
bagis

TM38

TM38

Soluble lon analysis using the Thermo Aquakem Photometric Automatic Analyser.
Modified US EPA methods 325.2, 375.4, 365.2, 353.1, 354.1

Soluble lon analysis using the Thermo Aquakem Photometric Automatic Analyser.
Modified US EPA methods 325.2, 375.4, 365.2, 353.1, 354.1

Asbestos Bulk Identification method based on HSG 248.

Modified US EPA methods 150.1 and 9045D and BS1377:1990. Determination of pH by
Metrohm automated probe analyser.

Analysis of water soluble boron (20:1 extract) by ICP-OES.

Modified USEPA method OlA-1667. Determination of cyanide by Flow Injection Analyser.
Where WAD cyanides are required a Ligand displacement step is carried out before
analysis.

No Method Code

PM20

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1
water to solid ratio using a reciprocal shaker for all analytes except hexavalent
chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to
soil for hexavalent chromium using a reciprocal shaker.

Extraction of dried and ground or as received samples with deionised water in a 2:1
water to solid ratio using a reciprocal shaker for all analytes except hexavalent
chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to
soil for hexavalent chromium using a reciprocal shaker.

Solid samples undergo a thorough visual inspection for asbestos fibres prior to asbestos
identification using TM0&5.

Extraction of as received solid samples using one part solid to 2.5 parts deionised water.

Hot water soluble boron is extracted from dried and ground samples using a 20:1 ratio.

As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide and
Thiocyanate analysis.

No Method Code

Yes

Yes

AD

AR

Yes

Yes

QF-PM 3.1.10 v14
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Topsoil and Membrane Validation November 2017

Arundel Road, Littlehampton A10706/Vall.0
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APPENDIX Vil

Tier 1 Screening Values
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Residential with Homegrown Produce — OECv2 Oct 2015

mg/kg 37 LQM CIEH Suitable for Use Levels (S4UL) 2015- Inorganic Arsenic
mg/kg 1.7

mg/kg 290

mg/kg 11 LQOM CIEH Suitable for Use Levels (S4UL) 2015

mg/kg 6

mg/kg 910

me/kg 00 rCeal;zi)‘ry 4 Screening Level (C4SL) utilising exposure parameters from CLEA SR3
mg/kg 40 LQM CIEH Suitable for Use Levels (S4UL) 2015- Inorganic Mercury
mg/kg 180

mg/kg 250

me/kg 2400 LQOM CIEH Suitable for Use Levels (S4UL) 2015

mg/kg 3700

mg/kg 410

mg/kg 280 LQM CIEH Suitable for Use Levels (S4UL) 2015 1%SOM
mg/kg 791 CLEA 1.04 OEC Derived Value

mg/kg 2.3

mg/kg 170

mg/kg 210

mg/kg 170

mg/kg 95

mg/kg 2400

mg/kg 280

meg/kg 620 LQM CIEH Suitable for Use Levels (S4UL) 2015 based on a sandy loam as
me/kg 7.2 defined in SR3 (EA 2009) 1% SOM

mg/kg 15

mg/kg 2.6

mg/kg 77

mg/kg 2.2

mg/kg 27

mg/kg 0.24

mg/kg 320

mg/kg 0.087

mg/kg 130 LQM CIEH Suitable for Use Levels (S4UL) 2015 1%SOM
mg/kg 47

mg/kg 56 LQM CIEH Suitable for Use Levels (S4UL) 2015 1% SOM o-Xylene

ARUN DISTRICT COUNCIL LU/374/17/DOC




Residential with Homegrown Produce — OECv2 Oct 2015

mg/kg 42
mg/kg 100
mg/kg 27
mg/kg 74
mg/kg 140
mg/kg 260
mg/kg 1100
mg/kg 1100

LQM CIEH Suitable for Use Levels (S4UL) 2015 based on a sandy loam as
defined in SR3 (EA 2009) 1% SOM, utilising the most conservative of the Ali/Aro
chain lengths.
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