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1 INTRODUCTION

GroundSolve Ltd was commissioned by Pure-Homes to undertake a Remediation Strategy and Verification Plan for the

Phase 1 development at Ruabon, North Wales (the “Site”).

This report has been devised to generally comply with the relevant principles and requirements of a range of guidance

including:
e  Welsh Local Government Assoc- Development of Land Affected By Contamination Guide for Developers 2017

e  Flintshire County Council, The Development of Land Affected by Contamination. Reports to support planning

applications, Oct 2017

e  PartllA of the Environment Protection Act, 1990

e BS5930:2015: “Code of practice for site investigations”

e BS10175:2011 +A2:2017 “Investigation of Potentially Contaminated Sites - Code of Practice”

e The Building Regulations 2010. Part C (HM Government 2013)

1.1 Proposed Development

Current plans are for the construction of 132 No. residential properties, with associated roadways, hardstanding, soft
landscaping and areas of public open space within the Phase 1 development area. The buildings are expected to be two-
storey conventional brick and block construction. An extract from the proposed development plan is shown in Figure 1

below:

GroundSolve Ltd 2025
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Figure 1-1 - Extract from proposed development plan

1.2 Objectives

The objective of this document is to present details of the remedial objectives which are based on the findings from
previous investigations. This report presents how the remediation of the site will be undertaken and sets out how the
works will be validated. In addition, this document explains how the works will be permitted under current regulatory
regimes. The remediation will ensure that upon completion of the proposed development, the ground and conditions
at the site can be shown to be appropriate for its intended use, and that it will not pose unacceptable risks to the

identified receptors.

The findings and conclusions of the risk assessments have been set out and recommendations given for the proposed

residential with homegrown produce end use.

GroundSolve Ltd 2025
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This report provides a Remediation Strategy and Verification Plan in relation to the contaminant sources, together with

further details of how the developer will deal with encountering unexpected contamination, should this occur.

This document is a working document and may need to be updated, in agreement with the relevant regulatory bodies,
at any stage during development dependent on the conditions encountered. This version of this document is to be

issued to regulators for approval (i.e., Wrexham County Borough Council).

1.3 Previous Investigations

GroundSolve have been provided previous third-party reports that pertain to the site. These are outlined below, and

further discussed and summarised in Section 3 of this report:

e  “Ruabon Park, Wrexham, Phase 1 Contamination Assessment Report” produced by MLM Environmental, dated

16" November 2015 (report ref: 773135-REP-ENV-001).

e  “Ruabon Park, Wrexham, Phase 2 Preliminary Geoenvironmental Assessment Report” produced by MLM

Environmental, dated 27™ November 2015 (report ref: 773135-REP-ENV-002).

e “Plot 1, Plot 2, Plot 3 Ruabon Park, Wakin Way, Ruabon, LL14 6EP — Geotechnical and Ground Gas Investigation
Report” produced by E Geo Solutions Ltd, dated May 2022 (report ref: E1450.GGI.R1)

1.4 Limitations

This report has been prepared for the sole use of Pure-Homes No other third party may rely upon or reproduce the
contents of this report without the written approval of GroundSolve Ltd. If any unauthorised third party comes into

possession of this report, they rely on it entirely at their own risk.

GroundSolve Ltd 2025



REMEDIATION STRATEGY FOR PHASE 1 Report No: GoL3227R01

DEVELOPMENT AREA- RUABON, WREXHAM Page No: Page 7 of 25
Engineer: Eve Rowland
Date: 15/01/2025

2 SITE DETAILS AND DESCRIPTION

Table 2.1 Current Site Overview.

Site name Ruabon, North Wales

Site address The site is located off the A539, Ruabon, Wrexham, LL14 3EH

Site location and surrounding National Grid Reference: 329736, 343226
land uses

The site is currently occupied by agricultural fields with an existing pond in the centre

Approximate Site area 27.02ha (Phase 1 development and public open space areas only)

Site shape The site is irregular in state

Surrounding land uses The site is bordered to the east by James Caravan Park, to the west by Clwyd Caravan & Leisure,
commercial developments and the A593 to the north and further agricultural fields to the south.

General topography and ground The site is approx. 112m to 114m AOD.
levels

GroundSolve Ltd 2025
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3 PREVIOUS INVESTIGATIONS

The third-party reports provided to GroundSolve have been summarised in below. It is not the intention to reproduce

these reports, but to highlight the most pertinent points.

It should be noted that the MLM Phase 1 and Phase 2 reports pertain to a slightly different site boundary, however it

covers the full phase 1 development area under its new red line boundary. The E-Geo reports also have a slightly

different boundary, only covering part of the full phase 1 development area.

Table 3.1 Summary MLM Environmental Phase 1 Report

Site History

Environmental
Setting

Environmental
Search Data

Potential
Contamination
Sources

GroundSolve Ltd 2025

Historical maps indicate the site has consisted of agricultural farmland, since the earliest
editions. From 1900-1961, a football ground was present in the southwest corner of the site. A
colliery was present directly to the west from 1873-1967 with the Groundsure report indicating
that this may have extended onto the site. The colliery was decommissioned in the 1960s.
Railway sidings are noted 25m to the northwest from 1873-1960, with the Groundsure report
stating that these may have extended onto the site. A quarry was present 100m to the
northwest from 1899-1961.

Published geology is of Glaciofluvial Deposits within the northeast of the site with Glacial Till
overlying the remainder of the site. The bedrock on site is the Etruria Formation (mudstone) in
the east and central sections of the site, with the Pennine Lower Coal Measures Formation,
present on the western edge.

The Glaciofluvial Deposits are classified as a Secondary (A) Aquifer, the Till as an Unproductive
Aquifer, and both bedrock formations are classified as Secondary (A) Aquifers. The site is not
within a groundwater Source Protection Zone.

The nearest surface water feature is a large pond in the centre of the site.

The site is indicated to be within an area where between 10% and 30% of properties are above
the Radon Action Level.

The following environmental search entries were identified that could potentially affect
the site condition:

e Discharge consent — Container site (226m west)
e  Wate Treatment Plants — Tyre recycling plant (173m west)

e  Current industrial sites — Clwyd Caravans & Leisure (94m west), Electricity substation
(133m north), Hopper (153m south), Civic Amenity site (201m west) Electricity
substation (234m west).

The desk study and Site reconnaissance identified the following potential sources of
contamination that could affect the site’s condition:

e Infilled former ponds on site.

e Made Ground associated with the former sports ground and suspected road feature on
site.

e  Agricultural use of the site.
e  Former marshland on site.

e Infilled unspecified mine on site.
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Historical colliery adjacent to the western boundary.

Historical tanks located 122m northwest.

Spoil heaps associated with the former colliery located 5m northwest.

e  Historical railway adjacent to the northwest and west,

The site is low to high risk

e Intrusive investigations to confirm desk study findings (to include soil and groundwater
sampling and ground gas monitoring).

e The Mineral and Waste Planning Officer at Wrexham County Council should be
contacted to confirm that the site does not lie over a potentially workable coal deposit.

Table 3.2 Summary MLM Environmental Phase 2 Report

Ground
Conditions
Encountered

Ground Water

Existing
Contructions

Excavations

Foundations

Ground Floors

Pavements

Soakaways

Buried Concrete

GroundSolve Ltd 2025

Topsoil from ground level to a maximum depth of 0.50m bgl.
Made Ground proven to a depth of 1.10m bgl.

Glacial Till to a proven depth of 4.50m bgl.

Glaciofluvial Deposits proven to a maximum depth of 3.40m bgl.

Etruria Formation proven to a depth of 5.00m bgl.

Groundwater was encountered at depths between 2.30m bgl to 4.50m bgl during the
investigation works. During Monitoring post-fieldwork, groundwater depths ranged from 1.64m
bgl to 3.40m bgl.

There is a possible section of partially constructed road within the north of the site although
this was not noted during the site investigation works. Unless it is to be incorporated within
the new development, any old construction encountered should be fully penetrated by all
new foundations and broken well away from any new construction.

Excavation to proposed founding depth should generally be readily achievable with standard
excavation plant.

The preliminary investigation indicates that the following options should be suitable, however
this should be confirmed with further deeper investigations:

e  Strip/trench fill foundations at between 1.00m and 1.50m bgl.
e Pad foundations between 1.00m and 1.50m bgl.
e Net allowable bearing pressure — 100kN/m? on all soils.

e Deepening of foundations/heave protection is likely to be required to allow for the
effect of trees.

Slab on ground or suspended/constructed on granular fill in clay areas due to the risk of swelling
and shrinking.

A design CBR of 2% should be assumed for the Made Ground materials and natural clay soils, a
CBR value of 5% is considered appropriate for the sands and gravels. However, these CBR
should be confirmed with in-situ testing.

Soakaway drainage may be suitable within the northeast of the site and within the sand and
gravel materials, however testing would be needed to confirm this.

Design Sulphate Class DS-1 and ACEC Class AC-1
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Soil Not present with regard to human health for the proposed mixed residential and commercial
Contaminaiton end use.
Gas/Vapour Slightly elevated levels of CO, were recorded and therefore the site is designated as CIRIA
contamination Characteristic Situation 2 / NHBC Amber 1
Remediation Gas protection measures within new construction.

Radon protection measures

Further Work Tree survey required prior to site clearance.
Further gas monitoring to better define the ground gas regime.

Deeper intrusive investigation works

Table 3.3 Summary E Geo Geotechnical and Ground Gas Investigation Report

Site Location The site is located off the A539 in Wrexham and comprises an extensive area of undeveloped
grassed agricultural land. It is surrounded by agricultural land, plus a commercial development
to the northwest and a small pond/lake to the east.

Scope of Work E Geo’s scope of work comprised:
e 21. No shallow window boreholes to between 4.00m to 5.00m bgl.

e Logging of ground conditions for geoenvironmental and geotechnical purposes.

e Installation of 6 No. ground gas monitoring wells to 3.50m bgl.

GroundSolve Ltd 2025
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e Geotechnical and chemical soils testing.

e  Ground gas monitoring on 6 No. occasions over a 4-month period.

Topsoil was encountered from ground level to depths between 0.25m to 0.45m bgl.
Superficial soils comprising gravelly silt or gravelly clay, sand a gravel and stiff clay was
encountered across the site to the base of boreholes.

Design Sulphate Class DS-1 and ACEC Class AC-1

A peak carbon dioxide concentration of 2.3% v/v and a peak flow rate of <0.1l/hr were recorded
giving a Gas Screening Value (GSV) of 0.0023I/hr. As no methane was detected above 1% v/v
and no carbon dioxide was detected above 5% v/v the site has been classified as a Characteristic
Situation 1

E-Geo obtained a site specific BGS Radon Report which details that the site is within an area
where between 3% and 5% of the properties are above the Radon Action Level and therefore
basic radon protection measures would be required.

A design CBR of 2% should be assumed for the Made Ground materials and natural clay soils, a
CBR value of 5% is considered appropriate for the sands and gravels. However, these CBR
should be confirmed with in-situ testing.




REMEDIATION STRATEGY FOR PHASE 1 Report No: GoL3227R01

DEVELOPMENT AREA- RUABON, WREXHAM Page No: Page 12 0f 25
Engineer: Eve Rowland
Date: 15/01/2025

4 REMEDIATION STRATEGY

4.1 Summary of Risk Assessments

Review of the CSM following the intrusive investigations, supplemental sampling and risk assessments identified Lead

and Radon as the primary contaminants of concern to Human Health.

Samples were taken at varying depths within Made Ground, Topsoil and Till, to ensure that the shallow ground
conditions are fully characterised where it is most likely to be encountered by the site end users, and that sample depths

were to be representative of the anticipated cut and fill to create formation level at site.

The contamination at the site was assessed using the contaminant-pathway-receptor linkage approach. Following the

site investigation, the plausible contaminant sources identified were updated and are detailed in Table 4.1 below.

Table 4.1 Summary of Contaminant Linkages

Pollution Source

Receptor Group p .
ervasive

Hotspots

Human Health None None

Controlled No unacceptable contamination.

Waters

Water Supply No special precautions required; use of PE pipe is deemed permissible.

Pipe Material
Assessment

Human health / The site is situated within an area where between 3% and 5% of the properties are above
property (from the Radon action Level and therefore basic radon protection measures will be required.

ground gases) The MLM Environmental report classified the site as a Characteristic Situation 2 due to
elevated levels of carbon dioxide above 5% v/v for which ground gas protection
measures are required, whereas the E-Geo report classified the site as a Characteristic
Situation 1 for which no protection measures are required.

Based on the conclusions of the E-Geo monitoring, Plots 1-3 within the Phase 1
development can be classified as CS1 for which no protection measures are required
(not including Radon) however, further ground gas assessment is required in the plot 4
area of the phase 1 development.

4.2 General Observations and Requirements

The risk assessments have concluded that remediation measures are required to address risks to human health only,

resulting from hazardous ground gases

GroundSolve Ltd 2025
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During the construction works there will be a risk from dust to onsite workers and people occupying adjacent properties.

Appropriate risk assessments should be carried out by the contractor in accordance with the Control of Asbestos

Regulations (2012) to allow appropriate controls for the mitigation of risk to health of construction workers to be putin

place. This risk can be controlled to within acceptable limits by:

Method statement for site activities including control of dust generation.
Having adequate site hygiene facilities allowing staff to keep a good level of personal hygiene.

All groundworkers should have been trained in asbestos awareness and should keep a look out for this being

encountered during excavations.

The method statement shall have a contingency plan which should be implemented if the presence of

asbestos is suspected in groundworks; and

Only permitting smoking or eating on site in appropriate pre-designated areas.

As a minimum it is anticipated the works will be undertaken in accordance with BRE best practise guidance and that the

following measures will be introduced to assist with control of dust generation during the groundworks phase of the

works:

4.3

Access roads and any stockpiles created during groundworks should be regularly damped down with water.
Vehicles used to transport materials/wastes and aggregates should be enclosed or tarpaulined.
Vehicle movements and speed should be kept to a minimum within the site.

Dust generating equipment (e.g. mobile crushing and screening equipment) should be located to minimise

potential nuisance impacts to receptors as far as practicable.

Minimising drop heights of all loading and unloading activities that involve the transfer of soils and

demolition materials.

Unexpected Contamination

Whilst significant gross contamination is not anticipated, the proposed redevelopment could encounter previously

unrecorded hotspots of contaminants. These will be assessed and mitigated in accordance with current good practice.

A ‘watching brief’ is to be maintained by the Principal Contractor during all earthworks at the site. This will enable any

previously unidentified contamination on the site to be dealt with in an appropriate manner.

If unexpected contamination is encountered, then the procedures set out in Appendix C should be implemented.

GroundSolve Ltd 2025



REMEDIATION STRATEGY FOR PHASE 1 Report No: GoL3227R01

DEVELOPMENT AREA- RUABON, WREXHAM Page No: Page 14 of 25
Engineer: Eve Rowland
Date: 15/01/2025

4.4 Waste Characterisation and Classification

Excess soil will be sent to a suitable landfill site. A summary of current relatively complex guidance on categorising
waste from earthworks is presented in Appendix B. A two-phase approach is required comprising comprises:
e Waste Characterisation; and,
e  Waste Classification (Waste Acceptance Criteria).
Waste Characterisation
The results of the total concentrations form the chemical testing on soil samples have been assessed to determine

whether or not they are hazardous in terms of waste classification. The results of this assessment indicate that some

of the materials encountered during the investigation can be classified as non-hazardous.
Waste Classification

In order to determine whether soils can be sent to a licensed landfill for disposal further testing is required comprising
landfill Waste Acceptance Criteria (WAC) analysis for both total concentrations for certain chemicals and for leachate
analysis. No WAC testing was carried out as part of this investigation. WAC testing will have to be carried out to confirm

the landfill waste classification and if any pre-treatment is required.

4.5 Gas Risk Assessment

Basic Radon protection is required for all the proposed developments.

The results from the previous E-Geo investigation has classified the site as a Characteristic Situation 1 based on the Gas
Screening Value (GSV) alone, however, it is noted that the E-Geo monitoring wells do not cover the full phase 1

development area, and therefore further assessment is required.

Itis recommended that the Phase 1 development is phased in regard to ground gas protection measures required. Based
on the gas monitoring conducted by E-Geo, it is considered that Plots 1 -3 of the Phase 1 development will not require

ground gas protection measures as monitoring demonstrated that these areas can be classified as CS1.

Plot 4, however, was not assessed as part of the E-Geo investigation. It is considered however, that CS1 classification

can also be applied to Plot 4 based on the following:

e Review of historical mapping included within the Phase 1 MLM Environmental report has detailed that the plot

4 area has considered of agricultural land only since earliest mapping.

GroundSolve Ltd 2025
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The site superficial geology recorded on mapping, and confirmed within logs from the MLM Environmental

Phase 2 investigation shows that the Plot 4 area comprises Till, predominantly recorded as firm to stiff clay.

TOC concentrations within the Glacial Till have typically recorded <0.8%, therefore indicating no significant

ground gas source.

Bedrock beneath the Plot 4 area which will comprise housing, is the Etruria Formation with the higher gas risk

Pennine Lower Coal Measures formation further west underneath the roadway area only of Phase 1.

Any gas risk associated with Bedrock will be significantly mitigated by the low permeability, cohesive superficial

Till deposits beneath the plot 4 area.

Limited gas monitoring was undertaken by MLM Environmental, with 1 No. monitoring visit conducted. WS04
from their investigation is within thew Phase 1 Plot 4 area and was recorded to have a maximum carbon dioxide
concentration of 2.7% v/v, maximum methane concentration of <0.1% v/v, lowest oxygen concentration of
16.9% v/v and a flow of 0.3l/hr. Based on this result, a GSV of 0.008I/hr was calculated, placing the site within

a CS1 classification.

If unexpected ground conditions, such as deep organic rich Made Ground or evidence of visual and / or olfactory

contamination is encountered within the Phase 1 Plot 4 area that would alter the CS1 classification, in the absence of

further ground gas monitoring, The plot 4 area must be upgraded to a CS2 classification for which ground gas protection

measures are required.

Details of ground gas protection measures required if the Plot 4 area has to be upgraded are provided below:

From BS8485:2015+A1:2019, Table 3, the new developments can be classified as Building Type A (private, residential)

and from Table 4 of this standard, a score of 3.5 points of protection will be required for Characteristic situation 2 ground

gas conditions. The standard does provide set requirements, but it provides a menu of different options which, in

combination, can be used to provide an appropriate score as set out in Table 4 of this standard. It is understood that

the proposed protection measures could include the following:

Floor Slab:

o Precast suspended segmental subfloor (i.e. beam and block) — Score 0 points.

o Reinforced cast in situ suspended floor slab with minimal penetrations — Score 1.5 points.

Passive subfloor dispersal layer:

GroundSolve Ltd 2025
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o Good performance — Score 1.5 points.

o Media used to provide the dispersal layer is a no fines gravel layer.

e Gas resistant membrane — Score 2.0 points:

o Visqueen Gas barrier — suitable for CO,, CH; and Radon.

o Verified in accordance with CIRIA C735.

The Principal Contractor must ensure that the gas membrane is suitable protected from follow on trades.

GroundSolve Ltd 2025
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5 VERIFICATION PLAN

5.1 General

If plot 4 has to be upgraded to CS2 protection measures, an outline of verification requirements is provided below. It
should be noted that this is only applicable if Plot 4 gets an upgraded ground gas classification. If it remains as currently
classified (CS1), no protection measures are required, and therefore no verification will be needed. However, Radon
protection measures are required site wide so verification by Building Control (e.g NHBC may be required in order to

get the developments signed off from their perspective).

All stages of the remediation works should be verified independently by suitably qualified and experienced personnel.

Verification reports should be prepared for the ground gas and radon protection measures to be implemented.

On completion a copy of the Verification Reports should be sent to the Local Authority Environmental Health Officer for
their approval so that planning conditions can be discharged. A copy of the report should be sent to the NHBC, local
authority building control officer or other similar authority for their approval. Where such organisations are involved in
the development process, it is advised that approval be sought to any remediation works from these organisations prior

to the commencement of development.

5.2 Ground Gas Verification

Verification is required in accordance with CIRIA C735. Verification is defined within CIRIA C735 as:

The process of demonstrating that risk has been reduced to meet the remediation criteria and objectives

based on a quantitative assessment of remediation performance.

Following the installation of each component that contributes to the gas protection score, verification is required, in
accordance with BS8485 and CIRIA document C735 ‘good Practice on the Testing and Verification of Protection Systems

for Buildings Against Hazardous Ground Gases (2014).

BS8485 states that “The installation and verification report should present an accurate description of the measures

actually applies and present the evidence gathered to confirm that installed measures are suitable for purpose”.
The risk-based approach identified within CIRIA C735 guides the verification plan to consider the following:

e Site specific gas regime.
e  Number of plots.
e Complexity of the design and installation.

e Qualifications and experience of the workforce (Construction Skills level 2 NVQ Diploma).
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The site is considered as the following:

e C(Classified as Characteristic Situation 2 in accordance with CIRIA C665 and Amber 1 in accordance with NHBC
Guidance on Methane and Carbon Dioxide (2007).

e Proposed residential developments are small/medium — orange.
e The foundations and gas protection measures are relatively simple — green.

e Gas protection measures will be installed by a combination of general builders and/or a specialist contractor,
which have extensive experience at installing gas protection systems.

(]
Will change depending on
is a skilled qualifier is used
' or not, which will in turn
affect the number of
‘ verification visits required.
(] o

Figure 5.1 Analysis of the variables which have influenced the scope of verification plan for this site

The factors above shave shown a range of ‘green’ to ‘red’ as identified in Figure 3.1 of CIRIA C735. Therefore, the role
of the independent verifier until a minimum acceptable standard has been achieved, whereby ensuring the membrane

installation is suitably managed to achieve maximum confidence to the suitability of the installed materials.
Verification/validation of the gas membrane installation should confirm:

e Inspection of the products being used (membrane, tape, propriety top hats etc.) to ensure they are as
specified.

e Laps are sufficient in length with edges, seams and service penetrations all sealed.
e The membrane spans across the cavity wall.
e The presence of a passive sub floor void.

Any defects identified in any of the points above will be recorded on the verification pro-forma with photographic

evidence records, together with corrective actions and subsequent verification checks.
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The visit details will be presented in a verification report including photographic evidence for the submission to the

planning authority to complete the discharge of relative planning conditions.

The new development is situated within an area where between 3% and 5% of the properties are above the Radon

Action Level and therefore the property will require basic radon protection measures.

The design of the proposed protection measures should be submitted to NHBC for confirmation of suitability ahead of

installation and should be verified and signed off by an NHBC representative as sufficient post installation.
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6 REGULATORY REQUIREMENTS

6.1 Remediation

Any proposals to remediate or develop the site should be agreed with the relevant authorities (e.g., local authority
environmental health officer) to obtain Planning Permission prior to commencement of the works and should be agreed

with the NHBC, or similar, or with the local authority building control officer prior to commencement of the works.

6.2 Health and Safety

The works should be undertaken in compliance with all relevant regulations, guidance and legislation. As outlined within
the HSE publication “Successful Health and Safety Management — HSG65” this report should inform your development
of safe systems of work and information as an input into the safety management system. The contents of this report
may be used to supplement the contents of the Health and Safety File as required under the Construction Design and
Management (CDM) Regulations 2015. All risk control measures should be in accordance with the guidelines laid down

within the Management of Health and Safety at Work Regulations 1999.

In accordance with the Construction Design and Management (CDM) Regulations 2015, GroundSolve has acted in the
role of Principal Contractor and as Principal Designer for the works as described in this report. With issue of this report,
GroundSolve has discharged and completed all contractual and legal requirements for these positions, and we have no
further involvement with the project. The Principal Contractor is responsible for obtaining any necessary approvals

from regulatory bodies and third parties to fully implement the works.
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8 DEFINITIONS

AOD
bgl
BGS

CBR
COMAH
DQRA
DWS
EQS
GAC
GQA
GQRA
GSV
HCV
IPPC
NGR
NIHHS
0s
ppm
ppmv
SAC
SPz
SSAC
sssl
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Above Ordnance Datum

Below ground level

British Geological Survey

Building Research Establishment

California Bearing Ratio (test)

Control of Major Accident Hazards (regulations)
Detailed Quantitative Risk Assessment

Drinking Water Standard

Environmental Quality Standard

Generic Assessment Criterion

General Quality Assessment (Environment Agency)
Generic Quantitative Risk Assessment

Gas Screening Value

Health Criteria Value

Integrated Pollution Prevention and Control (regulations)
National Grid Reference

Notification of Installations Handling Hazardous Substances (regulations)
Ordnance Survey

Parts per million

Parts per million by volume

Special Area of Conservation

Source Protection Zone

Site-Specific Assessment Criterion

Site of Special Scientific Interest
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Guidance for Classification of Soil for Off Site Disposal at a Landfill Site

Many site developments create a portion of excess soils and Made Ground which if not re-usable,
are required to be disposed off-site at a suitably licensed landfill site. The regulations and associated
guidance published by the Environment Agency is relatively complex and lengthy. This guidance
provides a summary of the following documents which should be referred to when assessing soil
(and common constituents found within Made Ground on remediation sites) for off-site disposal:

e Guidance for Waste destined for disposal in landfills: Interpretation of the Waste
Acceptance Requirements of the Landfill (England and Wales) Regulations 2002 (as
amended) (EA, 2004);

e Guidance on Sampling and Testing of Wastes to Meet Landfill Waste Acceptance
Procedures (EA, April 2005);

e WMS3 - Hazardous Waste: Interpretation of the Definition and Classification of Hazardous
Wastes (EA, May 2015);

e European Regulation No 1272/2008 on Classification, Labelling and Packaging of
substances 2015 (CLP 2015);

e Guidance on Waste Destined for Disposal in Landfill (EA, June 2006);
e Treatment of Non-hazardous wastes for Landfill (EA, February 2007).

It is important to distinguish between the waste classification system and the designation of
materials as “suitable for use” on site. A material may be retained on site for an appropriate end use
if that end-use is clearly designated and that a site-specific risk assessment ensures that it does not
pose a risk to human health or controlled waters. However, if this material is excavated and sent for
disposal, the material is then subject to waste management regulations and the two systems cannot
be directly correlated. It is therefore important to note that classifying a material as hazardous
(should it be excavated and become a waste) does not necessarily indicate that it might not be
suitable to be kept on site for re-use. Separate guidance in the form of a Code of Practice (CL:AIRE
Version 2, 2011) has been developed jointly between the development industry and the
Environment Agency to provide best practice when assessing whether materials are wastes or not,
and for determining when waste can cease to be waste for a particular use.

In accordance with the current waste regulations (or Landfill Directive, as they are more commonly
known), from 30" October 2007 all waste materials produced from construction sites have to be
pre-treated prior to disposal. Pre-treatment includes waste minimisation, recovery (e.g., separation
of demolition waste to be used as hardcore) and separation of materials into different waste
categories (e.g., separate inert waste from hazardous waste etc). Mixing of different waste types
shall be avoided and intentional mixing of inert materials with hazardous waste to ‘dilute it’ and
hence change its waste classification, is illegal.

The current waste regulations (based on the EU landfill directive) introduced a two-tier classification
system for waste materials, defining them as either being hazardous or non-hazardous. Landfills are
licensed to take wastes based on a three-tier classification system with the non- hazardous waste
divided into two sub-categories:

April 2022 Rev 00



e Non-Hazardous - inert;

e Non-Hazardous - non-hazardous;

e Hazardous.

Waste materials are categorised with a six-figure numeric code in the European Waste Catalogue.
Commonly found construction and demolition wastes including excavated soil from contaminated
sites and Made Ground with their waste codes are summarised below (this is not a comprehensive

list):

Waste Code

What is it?

Inert

\[o]

Likely Waste Category—

Hazardous

Waste

Hazardous

Waste

Concrete, possibly with
17 01 01 Concrete reinforcement (from 4
Construction & Demolition)
17 01 02 Bricks v
These are not normally
17 01 06* Mixtures of considered hazardous but if
concrete, bricks, tiles & they are contaminated (e.g., v
ceramics containing by asbestos) then could be
dangerous substances hazardous — see comment
above
17 01 07 Mixtures of
concrete, bricks, tiles & This is mixed inerts c.f. 17 09 v
ceramics other than those in 04
17 0106
17 05 03* soils and stones
containing dangerous 4
substances
17 05 04 soils and stones Soil and stones only (excluding
other than those mentioned top soil, peat, soil and stones v
in 17 05 03 from contaminated sites)
17 06 05* Construction e.g., corrugated asbestos v
materials containing asbestos | sheeting
Plaster & plasterboard
17 08 02 Gypsum-based (aIthf)ugh specific disp<?sal
construction materials other rngrements are required for v
than those mentioned in 17 hlg.h sulpl'late waste —.see EA
0801 guidance ‘Understanding the
Landfill Directive’ version 1.0
March 2010.
17 09 01* Construction &
demolition wastes containing v
mercury
1709 02* Construction & . Waste with more than 50
demolition wastes containing , v
mg/kg of PCB’s are hazardous
PCBs
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Likely Waste Category—

Waste Code What is it?
Inert Non- Hazardous
Waste Hazardous Waste
17 09 03* Other mixed Broad range of potentially (see
construction & demolition notes below — if asterix the v
wastes containing dangerous | waste is hazardous)
substances hazardous wastes

Mixed inerts with soil, tarmac,
17 09 04 Mixed construction cables, vegetation, plaster,

& demolition wastes other etc. (this waste can only be v v
than those mentioned in 17 considered inert if it passes
0901,170902 & 170903 the waste acceptance criteria

identified in the regulations).
Note: all wastes with an asterix code are hazardous regardless of whether they are mirror or absolute entries
in the EWC list the decision to with regard to composition must come before applying the code for mirror
entries.

Some materials are classified as Inert Waste based in its origin (e.g., 17 01 01 Concrete, or glass)
without any requirement for laboratory chemical analysis.

However, most soils will require laboratory testing to confirm whether they are classified as
Hazardous Waste. The protocol for assessing these materials and the appropriate threshold values
is complicated and are set out in the Environment Agency’s “Technical Guidance WM3 Hazardous
Waste — Interpretation of the Definition and Classification of Hazardous Waste” (2015). If the test
results for the waste indicates that it is not hazardous then further analysis of the waste is required
to determine whether it is Inert Waste. If the waste does not meet the criteria for either Hazardous
or Inert, then it is by default classified as Non-hazardous Waste.

As an alternative location to landfills for off-site disposal of inert and non-hazardous waste, there are
a number of sites which have Waste Permit Exemptions that can accept certain categories of inert
and non-hazardous wastes. Additionally, some quarries can accept certain types of wastes to be
used for quarry restoration material. For both alternatives to disposal at landfill sites the material
still requires chemical testing as these sites have site specific acceptance criteria for wastes. It
should also be noted that these types of sites do not incur landfill tax which in the 2018/19 tax year
is £2.80 for inactive waste (inert and some types of non-hazardous waste) and £88.95/Tonne for
active waste (some types of non-hazardous waste and hazardous waste. Note that the Inland
Revenue uses a different classification scheme for waste for tax purposes to the European Waste
Classification scheme.

Waste Categorisation
The process of determining the category of wastes is a three-stage process:

e Stage 1 —is the waste either Hazardous or Inert by definition without the requirement for
chemical analysis (if it is then Stages 2 and 3 are not required);

e Stage 2 - Waste characterisation;

e Stage 3 - WAC classification.
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Waste characterisation determines if a waste is hazardous or not. Excavated soil is characterised
using a system based on the contaminants present and their hazardous properties. The system uses
total concentrations of the contaminants. Thresholds (as a percentage of the waste) have been set
for the various hazardous properties.

Fourteen hazardous properties together with other scenarios where material could cause a hazard
have been defined:

e Hazardous properties: explosive, oxidising, highly flammable/flammable, irritant, harmful,
toxic, carcinogenic, corrosive, infectious, toxic for reproduction, mutagenic and ecotoxic;

e Substances which can release toxic/very toxic gases in contact with water, acid or air;

e Substances which, after disposal, can yield another substance, e.g., a leachate, which
possesses any of the above hazardous properties.

Some of the hazardous properties are sub-divided e.g., there are three categories of carcinogenic,
mutagenic and toxic for reproduction substances. The hazardous properties were originally defined
in the European Hazardous Waste Directive 91/689/EC. Should a waste contain a contaminant with
one or more of the listed hazardous properties at a concentration equal to or above the threshold
value for the particular property, then the waste is hazardous. The hazardous properties of a wide
range of chemicals are sourced from CLP 2015.

There are many reasons why waste soil is classified as being hazardous, but the majority of reasons
can be divided into the following four groups:

e Hydrocarbons — this is probably the most common reason for the hazardous classification
of soils. For most soils hydrocarbon analysis will be required for both Polycyclic Aromatic
Hydrocarbons (PAH) and speciated Petroleum Hydrocarbons (PHCs) but depending on the
site’s history other groups of organic contaminants may also be is included in any analysis
suite for soil samples;

e Metals — Particularly sites from former metal processing or mining sites and also some
types of ash have metal concentrations that are sufficiently high to characterise materials
requiring disposal as hazardous waste.

e Asbestos;

e Anions — e.g., sulphate in plasterboard (there are special disposal requirements for high
sulphate waste and specific WAC requirements); it is possible that sulphate salts of metals
and semi-metals could make the waste hazardous — the sulphate concentration could
possibly be significant under H12, H13 and H14.

The characterisation of wastes with significant metal concentrations involves some processing of the
analysis data. The chemical analysis results for inorganic substances are generally reported as total
concentrations e.g., total lead, total arsenic, total sulphate etc. However, CLP 2015 deals with the
hazardous properties of actual compounds e.g., lead sulphate, arsenic pentoxide, nickel carbonate.
Therefore, the total metal results have to be converted into assessed chemical analysis results for
the compound most likely to be present in the soil samples. For example, if the sample contains
high total lead concentrations and high sulphate concentrations, then the lead is likely to be present
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in the soil as lead sulphate. The most likely compounds can often be determined from a desk study
or previous site uses. If the site has been derelict for a number of years, consideration should be
given as to whether water soluble compounds should or should not be chosen, as rainfall could have
removed them from the soil (this does not apply if the soil has been taken from below under a
concrete slab etc). Chemical knowledge and common sense needs to be used in choosing a suitable
compound.

If no data is available, then a worst-case scenario has to be assumed and the most hazardous
compound likely to be present has to be chosen. For example, metal chromates (lead chromate,
nickel chromate) are often the most hazardous compounds formed by many metals, but if the
chromium concentrations in the soil are low, chromates are unlikely to be present. It should also be
noted that for many of the hazard categories, the cumulative hazard from different compounds is
added (e.g., add the concentrations of the copper, lead and zinc compounds together to assess the
Hazard Category H14 Ecotoxicity).

If the results of the above assessment determine that the waste is hazardous, it must then be
analysed for the Waste Acceptance Criteria (WAC) analysis contained within appropriate
Environmental Permitting Regulations (this comprises mainly leachate but also analysis for TOC and
Loss on ignition). WAC limit values have been set for the listed determinands. If any of the
determinands exceed their limit value, the waste must be pre-treated to reduce concentrations to
below the limit values before the waste may be disposed of at a landfill site licensed to take
hazardous waste.

For waste classified as not being hazardous, then there are two options available. Currently, waste
correctly characterised as not being hazardous may be disposed of without WAC testing to a non-
hazardous landfill. Alternatively, WAC testing for Inert Waste can be carried out (this is similar to the
list for hazardous waste with the addition of PAH’s, BTEX and Mineral Qil). If the results pass the
Inert WAC criteria it can be disposed of at an Inert Waste Landfill. If any of the WAC test results
exceed the Inert WAC criteria the waste has to be disposed at a non- hazardous landfill. There are
WAC limits for non-hazardous waste set for pH and TOC. If these two criteria are not met then the
waste must be pre-treated to so that it meets the criteria before it can be disposed.

If materials fail the WAC criteria it may be possible to pre-treat the waste on-site or be taken to a soil
treatment centre for pre-treatment to reduce the soil’s hazardous properties (e.g., by
bioremediation of hydrocarbons).

It should be noted that in order to dispose of Hazardous Waste, the site must register as a producer

of Hazardous Waste with the Environment Agency. When disposing of waste materials to landfill
sites the appropriate Duty of Care Waste Transfer procedures must be followed.
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Landfilled Waste Decision Tree

Landfill Decided on as a Disposa

Waste Characterisation Tes

Non-Haza Non-Hazardo

Landfill

Inert WAC Tes

Inert Landfi

Landfill Tax

Hazardous

Landfill

Hazardo
Testina

Hazardous Lan

Disposal Root
Required

It should be noted that HM Revenue and Customs (HMRC) classify wastes for tax purposes using a
different scheme to the threefold landfill EU Landfill Directive scheme (i.e., the hazardous, non-
hazardous and inert). HMRC have a two-fold system for landfill tax. The Standard Landfill Tax is
currently £88.95/T and applies to all wastes unless they qualify for the reduced rate of landfill tax of
£2.80/T. The wastes that qualify for the reduced rate of Landfill Tax are set out in The Landfill Tax
(Qualifying Material) Order 2011 with supplementary information on the interpretation of these
regulations in HMRS “Notice LFT1 — A General Guide to Landfill Tax” (May 2012) and HMRC Briefing

Notes 15/12 and 18/12.
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Unforeseen Ground Contamination

There is the potential for areas of previously unexpected contamination to be present, as is the case
with any “brownfield” site. Any significant quantities of asbestos, significant ashy soils, unusual,
brightly coloured or significantly oily or odorous material should be considered in this category. If
unexpected contamination is found the following procedures should be adhered to:

10.

11.

All site works at the position of the suspected contamination will cease.

A suitably trained geo-environmental specialist should assess the visual and olfactory
observations of the condition of the ground and the extent of contamination, and the
Client and the Local Authority should be informed of the discovery. Should the
contamination be likely to affect controlled waters the Environment Agency shall also
be informed.

The suspected contaminated material will be investigated and tested appropriately in
accordance with the assessed risks. The investigation works will be carried out in the
presence of a suitably qualified geo-environmental engineer. The investigation works
shall commence to recover samples for testing and, using visual and olfactory
observations of the condition of the ground, delineate the area over which
contaminated materials are present.

The unexpected, contaminated material will either be left in situ or be stockpiled
whilst testing is carried out and suitable assessments completed to determine
whether the material can be re-used on site or requires to be disposed as appropriate.

Where the material is left in situ awaiting results it will be reburied or covered with
plastic sheeting.

Where the potentially contaminated material is to be temporarily stockpiled it will
either be placed either on a prepared surface of clayey Alluvium, or on 2000-gauge
Visqueen sheeting (or other impermeable surface) and covered to prevent dust and
odour emissions.

Any areas where unexpected visual or olfactory ground contamination will be
surveyed, a photographic record kept, and testing results incorporated into the
Verification Report.

A photographic recorded will be made of relevant observations.

The testing suite will be determined by the independent geo-environmental specialist
on the basis of visual and olfactory observations.

Test results will be compared against current assessment criteria suitable for the
future use of the area of the site affected.

The results of the investigation and testing of any suspect unexpected contamination
will be used to determine the relevant actions. After consultation with the Local
Authority and if necessary the Environment Agency, materials should either be:

re-used in areas where test results indicate that it meets compliance targets so it can be

reused without treatment; or

treatment of material on site to meet compliance targets so it can be reused; or
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e removal from site to a treatment centre or to a suitably licensed landfill or permitted
treatment facility.

12. Verification Report will be produced for the work.

Asbestos

Asbestos cement products and asbestos fibres have not been encountered in the soils at the site but
based on the age of the Made Ground material containing asbestos could be expected to be
encountered. If non-notifiable asbestos (e.g., chrysotile asbestos cement board) is encountered in
excavations then it will be dealt with in accordance with the Control of Asbestos Regulations 2012 (CAR
2012) and the HSE’s ACoP for asbestos (2013). Finding non-notifiable asbestos is a very common
occurrence on brownfield sites and is a relatively low risk activity and can be dealt with as a matter of
routine. Therefore, it is not proposed that the Council will be notified but an appropriate record will be
kept of confirmatory testing and disposal. This will be included in remediation verification reports.

If suspect notifiable asbestos is encountered then the Council and the HSE will be notified. An
appropriate action plan will be agreed with the Council and the HSE in accordance with CAR 2012. The
action plan will include the preparation of the Risk Assessment and Plan of Work in accordance with
CAR and other statutory requirements including:

e Site mobilisation;

e Excavation methodology;

e Handling, movement and storage on-site of excavation arisings;

e Any processing of excavation arisings containing ACMs;

e Movement and placement of arisings to final destination;

e Placing of cover system over soils with and ACMs remaining on-site;
e Off-site disposal of ACMs;

e Licences;

e PPE &RPE; and,

e Dust and fibre monitoring.

Potential mitigation measures that would be required include:

e Ensuring works are carried out by suitably trained and experienced personnel with working
with asbestos;

e Site investigation and risk assessment;
e Removal or treatment of asbestos hotspots;

e Use of PPE and RPE by construction workers; and,
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e Compliance monitoring.

Unexpected Tanks

No buried underground fuel storage tanks have been encountered during the site investigation
works; however, there remains a low risk that tanks are present on-site. Should an underground
tank be encountered, operations should cease in the area. Additionally, there may be pipework
associated with these tanks which could have oily residues. The following procedures are to be
adhered to if tanks and pipework are identified:

1. All site works at the position of the tanks/pipework should stop.

2. A description of the tank should be made by the geo-environmental engineer
including; condition and surround, along with visual and olfactory observations should
any contents in the tank be apparent. A photographic recorded will also be made of
relevant observations.

3. The tank’s position and depth should be determined and marked on a plan of the site.

4. The independent geo-environmental engineer will inform Client and the Local
Authority.

5. During the presence of the independent geo-environmental engineer, investigation
works should be undertaken to obtain samples of any liquid or sludge contents and to
establish dimensions of the tank.

6. Testing will be determined on the basis of visual and olfactory observations by
independent geo-environmental engineer.

7. Test results will be compared against current assessment criteria and proposals for
disposal of any contents determined in agreement with the appropriate Regulatory
Parties.

8. Emptying the tank and disposal of contents to a suitable licenced disposal facility.

9. Degassing and removal of the tank by a suitably qualified contractor will be required,
and a Naked Flame Certificate should be provided.

10. Once the tank has been emptied in accordance with the above proposals, it is to be
removed for disposal to a licensed waste management facility. Copies of the relevant
waste consignment notes are to be kept and included in the Verification Report.

11. Excavation and remediation of any contaminated soils around the tank will be carried
out.

12. Samples of the base and sides of the resultant hole will be sampled and supervised by
the independent geo-environmental engineer to confirm whether risks to human
health or controlled waters.
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Current Guidance for Ground Gas Risk Assessment

Origin of Ground and Landfill Gases

When carrying out a ground gas risk assessment for permanent ground gases (e.g., methane and
carbon dioxide), the origin or source of the gases is important as potential risks will vary
depending on the source. This Appendix relates to the risk of the two main ground gases of
concern: methane and carbon dioxide and does not apply to other ground gases (e.g., radon or
vapours from hydrocarbon spills). Methane and carbon dioxide are major constituents of landfill
gas but can also occur from a variety of anthropogenic and natural sources, as summarised in

Table G1 below:

Table G1. Potential Sources of Ground Gases

Gas \ Source Comments
Landfill Gas Anaerobic decomposition of degradable waste within landfill Composition varies over time,
sites. Typically, 60% methane and 40% carbon dioxide during particularly in early stages. Contains a
methanogenic phase. range of minor constituents
(particularly carbon monoxide and
hydrogen sulphide).
Landfill - Anaerobic degradation of leachate external to the site; Canresult in secondary (external)
Associated - Degassing of dissolved gases in groundwater; production of methane or carbon
Gases - Evolution of gases following interaction between leachate and | dioxide.

groundwater

Made Ground

Anaerobic degradation of organic components

Very variable depending on source

Sewer Gas, Anaerobic degradation of organic components of sewage Often characterised by hydrogen
Cess Pits producing methane and carbon dioxide. sulphide odour.
Mains Gas Leakage from underground pipework or storage tanks. Mainly An odouriser is added to permit
methane but often contains higher alkanes. detection of leaks. Typically, 90% CHa,
but 1 to 27% C»-C4 alkanes, May also
contain other trace gases e.g., CO,
helium and CO: (from degradation of
CHain the ground).
Other - Degradation of leaked or spilled hydrocarbons or other Hydrocarbon spillages often have an
Anthropogenic industrial chemicals; ‘oily’ odour. Fuel spillages common -
Sources - Anaerobic degradation of organic contaminants in Petrol or Diesel and can contain a
groundwaters (e.g., silage liquor); wide range of VOC’s. Can degrade to
- Reactions between monitoring well construction components produce methane / carbon dioxide.
and environment;
- Burial grounds/cemeteries.
Alluvium / Anaerobic microbial degradation of organic material (usually
Marsh / Peat waterlogged vegetation / peat). Often associated with the
Gas presence of alluvial deposits or dredgings.

Geogenic Gas

Natural seepages of carbon dioxide and hydrocarbon gases
derived from geologic sources such as coal seams and deep oil /
gas source formations. Can be present in solution in
groundwaters.

Methane most common but can
contain carbon dioxide and higher
alkanes.

- chemical degradation of rocks (e.g., carbonates) producing
carbon dioxide;
- carbon dioxide production in root zone of soils by plants.

Mine Gases Various types. Most common is “fire damp” with high methane, Methane most common. Can contain
produced by the desorption of gas trapped in coal. “Black damp” | higher alkanes, carbon dioxide and
(Stythe gas) with high carbon dioxide and denser than air. “White | carbon monoxide. Often low in
damp” is high in carbon monoxide. oxygen.

Natural Various types Gases can be emitted from ground

Shallow - high carbon dioxide formed by subsurface aerobic activity under falling barometric pressure

Ground Gas leading to depleted oxygen and elevated carbon dioxide; conditions.




This Appendix concentrates on the assessment of risk from methane and carbon dioxide. This
Appendix does not provide guidance for the assessment of risk when other gases are present due
to ‘Other Sources’ from the above table (particularly organic compounds such as BTEX and VOC'’s
or for the risk from radon or hydrogen sulphide).

To determine the origin of the gas a range of factors must be considered together, including;

1. Proximity of likely sources;
2. Ground conditions (geology, hydrogeology, anthropogenic pathways etc);
3. Properties of gases presentincluding:

a. Chemical composition;

b. Physical properties;

c. Ratios of components e.g., methane : carbon dioxide.

4. Timeframe of activities such as infilling periods, capping works, installation of gas
control systems etc.

Identification of the originating source may be problematic given that there may be more than one
source present and trace gas analysis may be required. Identification of the sources of the gases
encountered during monitoring is usually carried out through a process of eliminating the most
unlikely potential sources (given the site setting) and selecting those which are the more likely
candidates.

Hazards Associated with Presence of Ground Gases

Methane gas is combustible and potentially explosive. When the concentration of methane in air
is between the limits of 5.0%v/v and 15.0%v/v an explosive mixture is formed. The Lower
Explosive Limit (LEL) of methane is 5.0%v/v, which is equivalent to 100% LEL. The 15.0%v/v limit is
known as the Upper Explosive Limit (UEL), but concentrations above this level cannot be assumed
to represent safe concentrations. Further, the LEL and UEL will vary (up and down) depending
upon the proportion of other gases (including oxygen). However, the fact that methane is a
colourless, odourless gas means that there is no simple indicator of the presence of the gas until
such a time as explosive limits are reached, and an incident occurs. Methane is lighter than air and
has a low toxicity. However, at high concentrations it can result in asphyxiation due to oxygen
displacement.

Carbon dioxide is a colourless, odourless gas, which, although non-flammable, is both toxic and an
asphyxiant. As carbon dioxide is denser than air, it will collect in low points and depressions. The
UK Health & Safety Executive (HSE) has published information relating to concentrations of carbon
dioxide that humans may be exposed to, which uses concentrations contained in the Control of
Substances Hazardous to Health Regulations 2002 (as amended). These are the Long-Term
Occupational Exposure Limit (LTOEL, 8-hour period) and the Short-Term Occupational Exposure
Limit (STOEL, 15-minute period), which are 0.5% and 1.5% carbon dioxide, respectively.



Parameters Influencing the Rate of Ground Gas Production

Figure G2 is taken from EA guidance document LFTGN 03 illustrates typical ground gas generation
curves from biodegradable materials:

Figure G2. Idealised Representation of Landfill Gas Generation.

The production of methane and carbon dioxide at a landfill site may be expected to be
considerable and ongoing. Concentrations of methane will eventually decrease, followed by
concentrations of carbon dioxide, but the duration and rate of gas production can vary markedly
between sites. Five distinct phases of gas production occur during the process which are, in order
of event (as marked on Figure G2), as follows:

1. An aerobic phase involving oxygen depletion and temperature increase through aerobic
respiration;

2. The establishment of anaerobic conditions and the evolution of carbon dioxide and
hydrogen through acidogenic activity;

3. Commencement of methanogenic activity; the establishment of populations of
methanogenic bacteria;

4. A phase of stable methanogenic activity, which may go on for many tens of years;

5. A phase of decreasing methanogenic activity, representing depletion of the organic
material and a return to aerobic conditions.

The time scale for the return to the normal ground gas concentrations will be highly variable,
depending upon the types and quantities of materials present. In addition, the optimum
parameters influencing the rate of decomposition and ground gas production within the ground at
asite are as follows:

e High water content with adequate rainfall and water infiltration to provide moisture
content between approximately 20 to 26%;



e Conditions that either are or are very close to anaerobic;

e High proportion of biodegradable materials;

e ApH between 6.5 and 8.5, ideally verging slightly on the acidic between pH6to 7;
e Temperature between 25°C and 55°C;

e Theratio of the biochemical and chemical oxygen demands (BOD:COD);

e High permeability;

e Small particle size, as finer subsurface materials possess a greater surface area to
provide a growing ‘face’ for the micro-organisms but high fines levels reduces
permeability and reduces decomposition rate.

For this reason, it is vital that sources of methane and carbon dioxide are identified prior to the
commencement of any work on a construction site, and that the ground gas regime is
characterised at the worst temporal conditions a site may experience. From this, a risk
assessment is carried out to identify the risk at the site from ground gases so that suitable
protection measures can be designed and incorporated into a development to prevent a
dangerous build-up of gas occurring.

Factors Influencing the Migration and Behaviour of Ground Gases

There are many factors that influence the migration of ground gases which can affect the risk from
a gassing source:

e driving force - pressure differential along a pathway, diffusion and dissolved in solution;

e meteorological conditions - short term and seasonal conditions including atmospheric
pressure changes (e.g., rapidly falling pressure causes gas to expand increasing emission
rates), rainfall, frozen ground and thawing, temperature;

e geological and groundwater conditions - these can have the over-riding influence on the
direction/pathways and quantity of migrating gas;

e anthropogenic influences - man-made pathways include mine shafts, service
runs/drains, foundation piles, underground voids/pits/basements, foundation/building
design/construction

Guidance Documents

Currently in the UK, there are no statutory threshold limits for hazardous gases in the ground as
site specific variables mean that standard threshold values cannot be applied. The published
guidance relating to development of sites where methane and carbon dioxide are present has
been produced in response to building projects on or close to landfill sites, as both gases are
principal constituents of landfill gas. Much of the historic guidance that has been produced on gas
risk assessment focused on landfill sites and as a result there has previously been a lack of clarity
when relating the process to gas conditions on non-landfill sites.



Statutory guidance regarding methane in the ground has previously taken a limiting
concentration of 1.0 % by volume methane (equal to 20% of the lower explosive limit of methane
in air) above which necessary actions will be appropriate. For carbon dioxide the limiting
recommended trigger was 1.5 % by volume (the Long-Term Exposure Limit for carbon dioxide).
Above these concentrations the Building Regulations Approved Document C (1992) stated that
consideration should be given to whether actions may be appropriate, whilst more specific
solutions would be likely to be necessary at concentrations greater than 5% by volume of carbon
dioxide (Building Regulations Approved Document C, 1992). However, the latest fully revised
version of Approved Document C (DoE, 2004) no longer endorses this approach and instead
requires the use of a risk-based approach in interpreting the findings of a gas monitoring survey.
Further, the latest EA documentation on landfill gas (LFTGN 03, 2004) continues to sanction the
use of a risk-based approach through a structured approach to the assessment of ground gases
and links with the risk assessment process outlined within CLR 11 for soil contaminants.

With the above in mind, recent guidance has been produced in 2006 and 2007 with the aim of
providing up to date advice in relation to residential and commercial development. The guidance
does not address issues associated with gas derived from landfills, for this refer to “Guidance on
the Management of Landfill Gas” (Environment Agency 2004) for an overview.

Recent guidance relevant to gas assessments for residential and commercial development
includes;

Wilson et al. (CIRIA C665, December 2007) “Assessing Risks Posed by Hazardous
Ground Gases for Buildings. ”

This document provides up to date advice on all aspects of ground gas risk assessment
such as investigation, monitoring programmes, data collection and interpretation. The
guidance presents separate methodologies for the characterisation of:

- All development types except low rise housing with gardens and for Low Rise
Buildings without a 150mm void (Situation A) (Table 8.5 CIRIA C665)

and;

- Low rise housing with gardens with a 150mm ventilated sub-floor void (Situation
B) (Table 8.7 CIRIA C665)
(See below for further explanation of the methods of characterisation)

Boyle and Witherington (NHBC / RSK Group, Report 10627-R01(04) January 2007)
“Guidance on the Evaluation of Development Proposals on Sites where Methane
and Carbon Dioxide are Present.”

This document presents the “Traffic Lights System” detailed below and is relevant only for
low rise properties (e.g., bungalows and town houses) that have a ventilated sub-floor void
(i.e., Situation B as described in CIRIA C665).

Wilson and Card (CIEH, expected 2011) “Ground Gas Handbook for Designers and
Regulators”

This document is expected to provide practical guidance on ground gas assessments and
the design and evaluation of protection measures.



e British Standard (BS 8485+A1, January 2019) “Code of Practice for the Design of
Protective Measures for Methane and Carbon Dioxide Ground Gases for New
Buildings”

This document provides an overview of gas characterisation and assessment. The
Standard is intended to be used by designers of gas protection measures and regulators
involved in the assessment of design solutions. The Standard provides a framework in line
with CLR11 allowing designers to judge the adequacy of ground gas and related site
investigation data. The document provides an approach to determine appropriate ground
gas parameters that can be used to identify a range of possible construction solutions
mitigating against the presence of ground gas on a development site.

Each of these documents continues to highlight the importance of, and give further guidance
towards, carrying out a tiered risk-based decision-making process in accord with government
policy on dealing with contamination from historic or natural sources and highlight the
importance of the Conceptual Model in site characterisation. These documents also stress the
importance that the assessor should be confident that the ground gas monitoring results are
representative of the likely worse case ground gas regime on a site and that the data collected
from the site is sufficient. With this in mind, CIRIA C665 sets out ideal monitoring periods as below.

Idealised Frequency and Period of Monitoring (after Table 5.5a and 5.5b, CIRIA C665)

Generation Potential of Source

Very Low ‘ Low Moderate High \ Very High

Low
- = (Commercial) 4/1 6/2 6/3 12/6 12/12
Z g Moderate
zs (Flats) 6/2 6/3 9/6 12/12 24/24
g g High
v a (Residential 6/3 9/6 12/6 24/12 24/24

with Gardens)

Notes

1. First number is the number of readings and the second is the minimum period in months (e.g., 6/2 - six sets of readings
over two months).

2. At least two sets of readings must be at low (preferably under 1,000 mb) and falling pressure.

3. High sensitivity end use on high or very high hazard site will not normally be acceptable unless the source is treated to
reduce gassing potential.

Before the latest guidance, good practice for site characterisation had been based upon the
method proposed by Wilson and Card (1999). CIRIA C665 (2007) effectively supersedes Wilson and
Card (1999) and includes a modified version of the Wilson and Card method (Tables 8.5, 8.6 and
Box 8.1). Gas concentrations and flow rates for either methane and/or carbon dioxide measured
at a site to ‘Characteristic Situations.” Appropriate protection measures are selected from Table
8.6 (if using modified Wilson & Card method) and from Box 8.4 from CIRIA C665 (if using the NHBC
traffic lights method). Throughout the risk assessment process, strong regard must be given to the
nature of the gassing source, the flow rates and the estimated surface emissions. Note that
certain protection measures are stated in CIRIA Report 149 that are now considered wholly
inappropriate to certain developments and consequently should not be used without
modification. Throughout the process, it is important to remember that these tables are not



intended to be used as a definitive design tool and have been prepared to show the typical scope

of measures for gas control.

Both the NHBC (2007) and CIRIA (2007) guidance documents and BS 8485+A1 (2019) propose that
both ground gas concentrations and flow rates are used to calculate the limiting gas well gas
volume flow rates for methane and carbon dioxide, based on the ground gas conditions monitored
for during the worse-case temporal conditions. This limiting gas well volume flow rate is termed
the Gas Screening Value (GSV, note that this was termed borehole gas volume flow), and is

calculated as follows:

GSV (l/hr) = [gas well gas concentration (%v/v)] x [gas well flow rate (I/hr)]

Table 8.7 NHBC Traffic light system for 150 mm void

Traffic Light Typical max

Methane!

100
These GSVs are then compared to generic ‘Traffic Lights’ contained within the NHBC guidance,
which present typical maximum gas concentrations and limiting GSV’s, for ‘Situation B
Development’ (Low rise housing with gardens).

Gas Screening

Typical max

Gas Screening

concentration 3 (% Value 2* concentration 3 (% Value 2*
by volume) (litres/hour) by volume) (litres/hour)
0.13 5 0.78
Amber 1
5 0.63 10 1.6
20 1.60 30 3.10

Notes:

safe to do so;

assessment taking into account site-specific conditions.

1. The worst-case ground gas regime identified on the site, either methane or carbon dioxide, at the worst-case temporal conditions
that the site may be expected to encounter will be the decider as to what Traffic Light is allocated;
2. Borehole Gas Volume Flow Rate, in litres per hour as defined in Wilson and Card (1999), is the borehole flow rate multiplied by the
concentration in the air stream of the particular gas being considered;
3. The Typical Maximum Concentrations can be exceeded in certain circumstances should the Conceptual Site Model indicate it is

4. The Gas Screening Value thresholds should not generally be exceeded without the completion of a detailed ground gas risk




Box 8.4 of CIRIA C665 Gas protection measures for low-rise housing development based upon allocated NHBC Traffic
light (Boyle and Witherington, 2007)

Traffic Light

Classification Protection Measures Required

Green Negligible gas regime identified, and gas protection measures are not considered necessary.

Low to intermediate gas regime identified, which requires low-level gas protection measures, comprising a
membrane and ventilated sub-floor void to create a permeability contrast to limit the ingress of gas into buildings.
Gas protection measures should be as prescribed in BRE Report 414.

Ventilation of the sub-floor void should facilitate a minimum of one complete volume change per 24 hours.

Amber 1

Intermediate to high gas regime identified, which requires high-level gas protection measures, comprising a
membrane and ventilated sub-floor void to create a permeability contrast to prevent the ingress of gas into
buildings.

Gas protection measures should be as prescribed in BRE Report 414.

Membranes should always be fitted by a specialist Contractor.

As with Amber 1, ventilation of the sub-floor void should facilitate a minimum of one complete volume change per
24 hours.

Certification that these passive protection measures have been installed correctly should be provided.

Amber 2

High gas regime identified. Itis considered that standard residential housing would not normally be acceptable
Red without a further Gas Risk Assessment and/or possible remedial mitigation measures to reduce and/or remove the
source of gas.

For a ‘Situation A Development’ (All development except low rise housing with gardens), the GSV
value is used to derive the appropriate Characteristic Situation from Table 8.5 of CIRIA C665 (below):

Table 8.5 from CIRIA €665 Modified Wilson and Card Classification

Comparable .
Characteristic Partnersin Gas Screening
Situation Technolo as Risk Value Additional Typical Source of
(CIRIA R149) Reginfz g Classification (CHsor Factors Generation
h 1
(see Box 8.2) €0:) (/hr)
Typically, methane < 1% Natural soils with low
. and/or carbon dioxide =5%. | organic content “Typical”
1 A very low risk <0.07 Otherwise consider increase | made ground
to Situation 2
Borehole air flow rate not to | Natural soil, high
- exceed 70l/hr. peat/organic content.
2 B Low risk <07 Otherwise considerincrease | “Typical” made ground
to characteristic Situation 3
. Old landfill, inert waste,
3 C Moderate risk <3.5 mine working flooded
Quantitative risk Mine working susceptible to
4 D Moderate to <15 assessment required to flooding, completed landfill
high risk evaluate scope of protective | (WMP 26B criteria)
measures.
Mine working unflooded
5 E High risk <70 inactive with shallow
workings near surface
6 F Very high risk >70 Recent landfill site




It was intended in CIRIA C665 that the characteristic situation allocated to the development from
the table above would then be used in Table 8.6 of CIRIA C665 in order to determine the level of
gas protection the development requires. However, BS8485:2015 superseded this document and
a different set of mitigation standards were put forward.

The recommended minimum gas protection score (points) be selected based on the building type
(Table 3 which defines four building types) and the ground gas Characteristic Situation as detailed
in Table 4 of BS8485:2015+A1:2019 (see below).

The first step in the decision-making process is to obtain the level of gas protection necessary in
the range 0 to 7.5 from Table 4. Then a combination of structural barriers (Table 5) ventilation
protection measures (Table 6) and/or gas resistant membranes (Table 8)should be chosen to meet
that requirement. The level of gas protection necessary should take into account the
characteristic gas situation and a number of other factors. The whole decision-making process
should be made transparent, where all parties can see the approach being taken, can understand
the various steps and decisions made and be confident that a risk-assessed solution has been
designed and installed commensurate with the construction and site constraints.

Where the gas Characteristic Situation is 4 or more (and for NHBC Red situations according to
CIRIA C665), the site requires a comprehensive risk assessment to confirm the scope of protection
measures. These are higher risk sites and reliance on Table 4 alone is not sufficient.

BS8485:2015+A1:2019 Table 3 Building Types

TypeA
Private or
. . commercial/ Commercial / Commercial /
Ownership Private public, possible public industrial
multiple
Control (change of use,
structural alterations, None Some but not all Full Full
ventilation
. . Large industrial /
Room sizes Small Small / medium Small to large -
retail park style




BS8485:2015+A1:2019 Table 4 Gas Protection Score by CS and Type of Building

Required Gas Protection

cs High risk Medium risk Low risk
TypeA Type B Type C
1 0 0 0 0
2 3.5 3.5 2.5 15
3 4.5 4 3 2.5
4 6.5 5.5 4.5 3.5
5 ® 6" 5.5 4.5
6 (B) (B) (B) 6
a) Residential building should not be built on CS4 or higher sites unless the type of construction or site

circumstances allow additional levels of protection to be incorporated, e.g., high-performance ventilation or
pathway intervention measures, and an associated sustainable system of management of maintenance of the
gas control system, e.g., in institutional and/or fully serviced contractual situations.

b) The gas hazard is too high for this empirical method to be used to define the gas protection measures

NOTE3 The NHBC has published guidance for use on residential developments, which utilise an alternative classification
(“traffic light”) system. This guidance typically applies to Type A buildings utilising beam and block floor constructions
with clear void ventilation. The design choice variables are limited to decisions relating to the membrane specification
and verification recommendations (see Table 7). Designers utilising this system would therefore need to refer to NHBC
to assess compliance for specific recommendations [see 8485:2015 for further on this note]

NOTE4 The method of selecting the combination of these types of protection is given in section 7.2 of BS8485:2015. Once
type of measures has been decided, the detailed design and specification of the measures should be undertaken
(section 7.3)

Section 7.2 defines the order of selecting protective measures. The first choice is provided by
structural barriers as defined in Table 5.

BS8485+A1:2019 Table 5 Gas protection scores for structural barriers

PROTECTION ELEMENT/SYSTEM SCORE COMMENTS

Floor and substructure design

Floor slabs General - score conditional that breaches of
Block and beam floor slab 0 slab are sealed

Cast in situ ground-bearing floor slab (with only nominal mesh 0.5

reinforcement)

Cast in situ monolithic reinforced ground-bearing raft or reinforced lorl.5 | Toachieve 1.5 raft or suspended slab to be

well reinforced to prevent cracking and
minimal penetrations

cast in situ suspended floor slab with minimal penetrations (with
only nominal mesh reinforcement)

Basement floor and walls to BS 8102:2009, Grade 2 waterproofing - 2
See notes in BS8485:2015+A1:2019
Basement floor and walls to BS 8102:2009, Grade 3 waterproofing - 2.5 Conditional that waterproofing is not based

See notes in BS8485:2015+A1:2019 on geosynthetic clay liner




Ventilation methods are detailed in Table 6, and points can only be gained from using one of the
five types:

BS8485:2015+A1:2019 Table 6 Gas Protection Scores for Ventilation Protection Measures

PROTECTION ELEMENT/SYSTEM

a)

Pressure relief pathway (usually formed by low fines
gravel or with a thin geocomposite blanket with
strips terminating in a gravel trench external to the
building

Passive sub floor dispersal layer

Very good performance

Good performance

Media used to provide the dispersal layer are:
e Clearvoid

e Polystyrene void forming blanket

e Geocomposite void former blanket

¢ No-fines gravel layer with gas drains

e No-fines gravel layer

Active dispersal layer, usually comprising fans with active
abstraction (suction) from a subfloor dilution layer, with roof
level vents. The dilution layer may comprise a clear void or be
formed of geocomposite or polystyrene void formers

Active positive pressurisation by the creation of a blanket of
external fresh air beneath the building floor slab by pumps
supplying air to points across the central footprint of the
building into a permeable layer, usually formed of a thin
geocomposite blanket

Ventilated car park (floor slab of occupied part of the building
under consideration is underlain by a basement or under croft)

SCORE

0.5

2.5
1.5

15t02.5

15t02.5

COMMENTS

Whenever possible, a pressure pathway
relief pathway (as a minimum) should be
installed in all gas protection measures
systems.

If a layer has a low permeability and/or is
not terminating in a venting trench (or
similar), then the score is zero.

Performance criteria shown in Fig B.6 and
B.7 of BS 8484:2015.[See Annex B]

This system relies on continued serviceability
of the pumps; therefore, alarm and response
systems should be in place. [See Annex B].

This system relies on continued operation of
the pumps; therefore, alarm and response
systems should be in place. [See Annex B].

Assumes car park is vented, designed to
Building Regulations 2000, Approved
Document F.




Membrane methods are detailed in Table 7.

BS8485:2015+A1:2019 Table 7 Gas protection score for gas resistant membrane

PROTECTION ELEMENT/SYSTEM SCORE COMMENTS
Gas resistant membrane meeting all of the following criteria:
e  Sufficiently impervious to gases with a methane gas
transmission rate <40.0 ml/day/m?/atm (average) for sheet
and joints (tested in accordance with BS I1SO 15105-1

manometric method) The performance of membranes is

e Sufficiently durable to remain serviceable for the anticipated heavily dependent on the quality
life of the building and duration of gas emissions; and design of the installation,

o  Sufficiently strong to withstand in-service stresses (e.g., resistance to damage after
settlement if placed below a floor slab); 2 installation, and the integrity of

e Sufficiently strong to withstand the installation process and joints.
following trades until covered (e.g., penetration from steel
fibres in fibre reinforced concrete, dropping tools etc); and Ifa membrane is installed that does
to withstand in-service stresses (e.g., settlement if placed not meet the criteria, then the score
below a floor slab) is zero.

e capable, afterinstallation, of providing a complete barrier to
the entry of the relevant gas; and
e verified in accordance with CIRIA C735
See notes in BS8485:2015+A1:2019 regarding membrane requirements

For a site which is impacted by migratory gases from an off source, the development may be
protected by imposing pathway intervention methods, which if successfully validated, could also
remove the need for further analysis. Itis essential that the gas regime in these circumstances has
been fully characterised and that the only source impacting the site is located off site and that the
pathway is clearly defined and its interception equally proven before construction commences.
Pathway intervention methods may include vertical membrane installations, venting trenches,
rows of stone columns, activated trenches and various proprietary systems. These systems are
particularly relevant to domestic housing where there is limited scope for foundation type
solutions.



Following the choice of protection measures, detailed design should be entered into [Section 8 of

BS 8485:2015+A1:2019].
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1.2

1.2.1

INTRODUCTION.
Background and Terms of Reference

In December 2021 e-geo Solutions Ltd were commissioned by Pure Residential and Commercial
Ltd to undertake a combined geotechnical and ground gas investigation at a proposed residential
development site on land known as Plot 1, Plot 2, Plot 3 Ruabon Park off Watkin Way, Ruabon,
Wrexham. The objective of the investigation was to determine the ground conditions at the site, the
geotechnical properties of the ground strata, and to assess the site with respect to potential ground
gas contamination.

This report presents the findings of intrusive investigations with in-situ geotechnical tests, the
chemical analysis of soil samples and monitoring of ground gasses.

The site is presently greenfield agricultural land. It is proposed to redevelop the site with residential
properties and the findings of the intrusive investigation have been assessed against this proposed
end use.

The report has been prepared by e-geo Solutions Ltd for the sole use of the Client, for the purposes
described and no extended duty of care applies to other parties. Any other party using this report
for any purpose whatsoever do so at their own risk and any duty care to that party is specifically
excluded.

The comments given, and opinions expressed, in this report are based on the information available
at the time the report was compiled, however there may be additional information and data which
becomes available at a later date which has an impact on the report content. Where data supplied
by others has been used it has been assumed that the information is correct. No responsibility can
be accepted by e-geo Solutions Ltd for inaccuracies within the data supplied by others.

The copyright of this report and its contents prepared by e-geo Solutions Ltd is solely owned by e-
geo Solutions Ltd. Neither this report nor contents prepared by e-geo Solutions Ltd may be
reproduced, published or adapted without the express written approval of e-geo Solutions Ltd.

Report Contents
The report includes sections on:-

Present site description, profile and setting.

The scope of the investigation, testing and analysis and its justification.

The geological and hydro-geological conditions encountered in shallow boreholes

The results of in-situ ground geotechnical strength tests and laboratory geotechnical tests
Chemical analysis results

The results of monitoring of selected boreholes for ground gasses.



21

211

212

SITE LOCATION, DESCRIPTION AND PROFILE.
Site Location

The residential development site known as Plot 1, Plot 2 and Plot 3 Ruabon Park is located 0.75km
southwest of the centre of Ruabon near Wrexham and just west of the junction of the A539 and
A483. The site location is shown on Figure 1 with the extent of Plot 1, Plot 2 and Plot 3 shown on
Figure 2. The site area comprises a rectangular area of land which is currently agricultural land.
The overall site area is centred at OS Grid Ref: SJ 29909 43303.

Figure 1 — Site Location

The extent of the site and the study area boundaries is shown on Figure 2.

Figure 2 — Site Extent (edged yellow)
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2.31

Site Description and Topography

The site area of Plot 1, Plot 2 and Plot 3 presently comprises an extensive area of undeveloped
grassed agricultural land, surrounded by agricultural land on all sides and with a petrol station and
Aldi store to the northwest and small lake to the west. The overall topography is gently undulating
and slopes very gently overall from north to south and west to east, with a slightly raised area of
ground in the centre of the site.

Site Profile

A desk-based Phase 1 contamination study of the site has been undertaken. Full details of the
study are presented in a report titled : Ruabon Park, Wrexham, Phase 1 Contamination
Assessment Report. Ref 773135-REP-ENV-00116" November 2015 by MLM Consulting
Engineers.
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3.1.1

3.2

3.21

3.2.2

3.3

3.3.1

3.3.2

3.4

3.41

3.5

3.5.1

GROUND INVESTIGATION WORKS.
Previous Investigations

A previous investigation of the ground at the site was undertaken in November 2015 by MLM
Environmental Ltd. The findings are presented in a report titled: Ruabon Park, Wrexham,
Preliminary Geoenvironmental Assessment Report. Ref 773135-REP-ENV-002 27th November
2015 by MLM Consulting Engineers.

Scope of Work — Exploratory Holes

A additional geotechnical and ground gas investigation was undertaken to provide further
information on the ground conditions at the site and the soil gas regime. The works were carried out
by e-geo Solutions Ltd with the field work element undertaken on 18" January 2022 and 22"
January 2022. The investigation was designed, supervised and administered by e-geo Solutions
Ltd and undertaken in accordance with BS5930 (1999) — code of Practice for Site Investigations
(Amendment 1).

The main scope of work involved:

e The construction of 21 Nr shallow boreholes to 4 to 5m with continuous core sampling and
follow-on Dynamic Cone tests to determine ground SPT N values, density and strength and
collect ground samples.

e The examination of ground strata by a geo-environmental engineer and the careful description
of soil types. Detailed descriptions of the ground strata are presented on the borehole records
in Appendix 1. The dynamic Cone Test report is presented in Appendix 2.

e The installation of ground gas monitoring standpipes in 6 Nr boreholes to 3.5m for ground gas
monitoring.

e Collection of ground samples from near the ground surface for chemical analysis and for
geotechnical laboratory testing.

e The monitoring of ground gasses on 6 occasions over a 4-month period. Gas monitoring
results are presented in Appendix 4.

Scope of Work — Testing and Analysis
A total of 9 Nr. ground samples were collected from the shallow boreholes and submitted for
chemical analysis — soluble sulphate at an accredited analytical laboratory. The analytical

results are presented in Appendix 6.

A total of 11 samples were submitted for Atterberg limit test results to determine soil swelling
and shrinkage potential. The results are presented in Appendix 3.

Borehole Locations

Window sampler borehole locations are indicated on Figure 4 below.

Gas Monitoring

Gas monitoring standpipes were installed in shallow boreholes WS2, WS6, WS11, WS15,
WS18, WS21 to a depth of 3.0 to 4.0m and monitored on 6 occasions over a 4-month period.

No monitoring of previously installed gas monitoring standpipes was undertaken as all had
been completely destroyed.
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4. GROUND CONDITIONS AND GEOLOGY.

4.1 General

4.1.1 Details of the ground strata and depths are presented on the borehole records in Appendix 1. A
summary of the findings is presented below.

4.2 Stratigraphy

421 The general strata and depths encountered during the investigation was:

Stratum Description Depth to base m
range (average)
TOPSOIL Dark brown gravelly sandy silty loamy TOPSOIL 0.2510 0.45
Gravelly SILT or | Firm to stiff light brown to medium brown and | 1.50 to 2.50
gravelly CLAY orange brown very gravelly sandy SILT OR Firm to
stiff light brown and orangish brown gravelly silty
CLAY.
SAND and GRAVEL Loose light to medium brown silty fine to coarse | 2.50 to 3.00
SAND and GRAVEL. OR Light greenish brown silty
fine SAND with bands of sandy silt
Stiff CLAY Stiff dark brown gravelly sandy silty CLAY with | 3.00+
cobbles of sandstone
4.3 Groundwater

4.31 Groundwater inflows were recorded in boreholes during construction. Details of the inflows are
presented on the borehole records.

4.4 Contamination Observations

441 During the examination of the ground strata no obvious indications of contamination were noted.

4.5 Geotechnical Properties

451 The results of the Atterberg limit (plasticity) tests are presented in Appendix 3 and are summarised

below.

WS No. [ Depth [ <425um [PL% [ LL% [ PI% [ ModPI | Plasticity
WS1 1.50 68 Non plastic

WS2 1.60 99 19 40 21 21 Intermediate
Ws9 3.00 51 15 27 [ 12 6.1 Low
WS11 2.00 67 13 26 |13 8.7 Low
WS13 1.30 98 16 31 15 14.7 Low
WS13 1.70 70 Non plastic

Ws15 1.50 69 14 29 |15 10.3 Low
Ws17 1.20 54 15 24 |9 4.8 Low
WS18 1.20 64 15 28 |13 8.3 Low
WS20 1.50 63 13 23 [ 10 6.3 Low
WS20 2.10 69 15 27 |12 8.3 Low

452  Ground density and

locations.

strength varied with depth across the investigation area with individual
borehole records (Appendix 1) giving the geotechnical strength characteristics for separate




4.6 Sulphates and Concrete Class

461 No elevated concentrations of soluble sulphate were detected in the samples analysed. The results
indicate that ACEC Class AC1 and sulphate class DS-1 conditions prevail at the site, in accordance
with BRE Special Digest 1 ‘Concrete in Aggressive Ground 2005’



5. GROUND GAS ASSESSMENT

5.1 Ground Gas Investigation Scope of Work

51.1 To supplement previous gas monitoring information the ground investigation included the
completion of selected boreholes with gas monitoring installations and the monitoring of

the installations on 6 occasions over a period of 4 months.

5.1.2  Gas monitoring standpipes were installed in the shallow boreholes to the following depths:

Borehole Installation

Number

WS2 1m plain 3m slotted to 4m
WS6 1m plain 3m slotted to 4m
WS11 0.5m plain 2.5m slotted to 3m
WS15 0.5m plain 2.5m slotted to 3m
WS18 0.5m plain 2.5m slotted to 3m
WS21 0.5m plain 2.5m slotted to 3m

51.3 Monitoring of the standpipes for methane (% volume), carbon dioxide (% volume), oxygen (%
volume), and flow was undertaken on 01/02/22, 16/02/22, 04/03/22, 25/03/22, 19/04/22, and
12/05/22. Gas monitoring was undertaken with a GA5000 Serial number G507303. Gas
monitoring results are presented in Appendix 4.

5.2 Ground Gas Monitoring Results Assessment

5.21 In the assessment of soil gasses reference has been made to the NHBC Guidance on
Methane and Carbon Dioxide Report Edition No04 (March 2007), BS8485 and CIRIA
Publication C659 Assessing Risks Posed by Hazardous Ground Gases To Buildings. The
monitoring results have been compared to the standard trigger concentrations of 1% v/v
for methane and 5.0% v/v for carbon dioxide.

522 No detectable concentrations of methane were recorded in boreholes WS2, WS6, WS11,
WS15, WS18, WS21 by % volume or % lower explosive limit (LEL) on any of the 6
monitoring visits.

5.2.3 Very low concentrations of carbon dioxide, with slightly depleted oxygen concentrations
were detected in all monitoring installations (WS2, WS6, WS11, WS15, WS18, WS21) on
most occasions but concentrations were only in the range 0.4% to 2.2% (steady readings)
with a maximum of 2.3% (peak reading) detected in WS18 on 04/03/22. All concentrations
were consistent during the monitoring period and well below the 5.0% trigger
concentration.

5.24  When the gas monitoring equipment (GA5000 Gas Analyser Serial Nr. G507303)
potential margin of error is taken into consideration the potential maximum peak carbon
dioxide concentration is still significantly less than 5.0%.

5.2.5  Gas flows in all monitoring installations were 0.1 I/hr or less.

5.2.6  With reference to the CIRIA and NHBC Guidance and the ‘Traffic Light' system of ground
gas risk assessment the results have been screened using the method for low rise
housing developments. No methane was detected. For a maximum peak carbon dioxide
concentration of 2.3% and a flow rate of 0.1l/hr the Gas Screening Value (GSV) is
0.0023I/hr. With a GSV of 0.0023 and maximum carbon dioxide concentration of 4.8% the
site would be classified as ‘Characteristic Situation 1'.

5.3 Radon Report
5.3.1 A site specific radon report indicating the potential risk from radon gas is presented as

Appendix 5. According to BGS Radon Report BGS_326495/34724 BASIC Radon
protection measures are required for the site area.



Appendix 1 - Window Sampler Borehole Records



E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD

Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS1
Sheet 1 of 2

Dates : 17/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 [ Dark brown sandy silty loamy TOPSOIL
0.20-0.50 SPT N=4 [
0.50 - 0.80 SPT N=1 0.50 Soft dark brown to dark greyish brown
| clayey SILT with some organic matter
[ as decayed roots
0.80-1.10 SPT N=4 |
1.10-1.40 SPT N=16 |
1.20 Firm dark greyish brown very gravelly
[ clayey SILT. Gravel is subangular fine
1.40-1.70 SPT N=12 | to coarse various lithologies
D-1.50 [
1.70-2.00 SPT N=22 |
1.80 Dense medium brown slightly silty
| fine to coarse SAND and GRAVEL.
2.00-2.30 SPT N=48 e Gravel is subrounded to subangular of
| various lithologies. Rare cobbloe
2.30-2.60 SPT N=42 : Water inflow at 2.20. Standing at 0.90 2.20 inflow
2.60-2.90 SPT N=44 [
2.90 - 3.20 SPT N=26 | Borehole collapse
[ Base of borehole at 3.00
3.20-3.50 SPT N=16 |
3.50-3.80 SPT N=14 [
3.80-4.10 SPT N=17 [
4.10-4.40 SPT N=19 [
4.40-4.70 SPT N=21 :
4.70 - 5.00 SPT N=24 [
5.00-5.30 SPT N=30 :
5.30-5.60 SPT N=29 [
5.60 - 5.90 SPT N=23 [
| Base of DCP at 7.10
5.90 -6.20 SPT N=28 |
6.20 - 6.50 SPT N=26 [

DCP with SPTs carried out to 7.10m adjacent to window sample borehole

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS1
Sheet 2 of 2

Dates : 17/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=26 [
6.80-7.10 SPT N=24 |

Base of DCP at 7.10

DCP with SPTs carried out to 7.10m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD

Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS2
Sheet 1 of 2

Dates :

17/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 Dark brown sandy silty loamy TOPSOIL Dry during
boring
0.20 - 0.50 SPT N=4
0.30 Firm to stiff light brown to medium brown
very gravelly sandy SILT. Gravel is
0.50-0.80 | Shear vane SPT N=6 subangular fine to coarse various lithologies
62kN/m2
0.80-1.10 SPT N=5
Shear vane 1.00 Stiff medium grey and medium brown
1.10-1.40 85kN/m2 SPT N=5 silty CLAY
1.40-1.70 SPT N=6
D-1.60
1.70 - 2.00 SPT N=9
1.80 Medium brown slightly gravelly fine
to medium SAND
2.00-2.30 SPT N=10 2.00 Stiff medium grey and medium brown
silty CLAY
2.30-2.60 SPT N=7
2.60 - 2.90 SPT N=6
2.90-3.20 SPT N=2
3.20 - 3.50 SPT N=3
3.50 - 3.80 SPT N=6
3.80-4.10 SPT N=7
4.10-4.40 SPT N=7
Base of borehole at 4.00
4.40-4.70 SPT N=10
4.70 - 5.00 SPT N=9
5.00 - 5.30 SPT N=8
5.30 - 5.60 SPT N=18
5.60 - 5.90 SPT N=27
Base of DCP at 6.80
5.90 -6.20 SPT N=23
6.20 - 6.50 SPT N=20

DCP with SPTs carried out to 6.80m adjacent to window sample borehole. Gas monitoring pipe 1m plain 3m slotted to 4m.

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS2
Sheet 2 of 2

Dates : 17/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=21

Base of DCP at 6.80

DCP with SPTs carried out to 6.80m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD

Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS3
Sheet 1 of 2

Dates :

17/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 Dark brown sandy silty loamy TOPSOIL Dry during
boring

0.20 - 0.50 SPT N=4

0.35 Firm to stiff light brown to medium brown

very gravelly sandy SILT. Gravel is

0.50-0.80 SPT N=12 subangular fine to coarse various lithologies

0.65 Firm light brown with some orange brown

Shear vane slightly gravelly sandy SILT

0.80-1.10 50kN/m2 SPT N=11

0.85 Firm to stiff medium orangish brown

Shear vane gravelly silty CLAY. Gravel is subrounded

1.10-1.40 65kN/m2 SPT N=7 fine to coarse various lithologies
1.40-1.70 D-1.40 SPT N=9

1.50 Light greenish brown silty fine

SAND with bands of sandy silt
1.70 - 2.00 SPT N=7
2.00 - 2.30 SPT N=8
2.30-2.60 SPT N=7
2.60 - 2.90 SPT N=7
2.90-3.20 SPT N=5 2.90 Medium grey slightly gravelly
medium SAND
3.20 - 3.50 SPT N=6
3.50 - 3.80 SPT N=4
Base of borehole at 3.50
Hole collapse

3.80-4.10 SPT N=4
4.10-4.40 SPT N=17
4.40-4.70 SPT N=15
4.70 - 5.00 SPT N=10
5.00 - 5.30 SPT N=17
5.30 - 5.60 SPT N=16
5.60 - 5.90 SPT N=17
5.90 -6.20 SPT N=22
6.20 - 6.50 SPT N=27

Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS3
Sheet 2 of 2

Dates : 17/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=20 [
6.80-7.10 SPT N=27 [
7.10-7.40 SPT N=50+ [
7.40-7.70 SPT N=36 |

Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD

Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

BOREHOLE No:

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

WS4

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

Sheet 1 of 2

Dates : 17/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 Dark brown sandy silty loamy TOPSOIL Dry during
boring
0.20 - 0.50 SPT N=7
0.30 Firm to stiff light brown to medium brown
very gravelly sandy SILT. Gravel is
0.50-0.80 SPT N=10 subangular fine to coarse various lithologies
0.80-1.10 SPT N=11
1.10-1.40 SPT N=6 1.10 Firm to stiff medium orangish brown
gravelly silty CLAY. Gravel is subrounded
fine to coarse various lithologies
1.40-1.70 SPT N=12
1.70 - 2.00 SPT N=10
2.00 - 2.30 SPT N=15 2.00 Light greyish brown slightly gravelly silty
fine SAND with bands of sandy silt
2.30-2.60 SPT N=8
2.60 - 2.90 SPT N=9
2.90-3.20 SPT N=8 2.90 Medium greyish brown slightly gravelly
silty medium SAND
3.20 - 3.50 SPT N=8
3.50 - 3.80 SPT N=9
Base of borehole at 3.50
3.80-4.10 SPT N=10
4.10-4.40 SPT N=10
4.40-4.70 SPT N=9
4.70 - 5.00 SPT N=20
5.00 - 5.30 SPT N=30
5.30 - 5.60 SPT N=40
5.60 - 5.90 SPT N=22
5.90 -6.20 SPT N=24
6.20 - 6.50 SPT N=28
Base of DCP at 8.00

DCP with SPTs carried out to 8.00m adjacent to window sample borehole

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS4
Sheet 2 of 2

Dates : 17/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=32 [
6.80-7.10 SPT N=27 [
7.10-7.40 SPT N=28 [
7.40-7.70 SPT N=29 :
7.70 - 8.00 SPT N=32 |

Base of DCP at 8.00

DCP with SPTs carried out to 8.00m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD

Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS5
Sheet 1 of 2

Dates :

21/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 Dark brown gravelly sandy silty TOPSOIL Dry during
boring
0.20 - 0.50 SPT N=10
0.35 Loose light to medium brown silty

fine to coarse SAND and GRAVEL.

0.50 - 0.80 SPT N=11 Gravel is subrounded to subangular
predominantly sandstone
0.80-1.10 SPT N=6
1.10-1.40 SPT N=15 1.10 Firm to stiff medium orangish brown
gravelly silty CLAY. Gravel is subrounded

fine to coarse sandstone and quartz

1.40-1.70 | Shear vane SPT N=7
60kN/m2

1.70 - 2.00 SPT N=10
2.00 - 2.30 SPT N=14 2.00 Light greyish brown slightly gravelly silty

fine SAND with bands of sandy silt
2.30-2.60 SPT N=8

2.50 Medium greyish brown slightly gravelly
2.60 - 2.90 SPT N=6 very silty medium SAND
2.90-3.20 SPT N=7
Base of borehole at 3.00

3.20 - 3.50 SPT N=14
3.50 - 3.80 SPT N=21
3.80-4.10 SPT N=20
4.10-4.40 SPT N=18
4.40-4.70 SPT N=20
4.70 - 5.00 SPT N=20
5.00 - 5.30 SPT N=25
5.30 - 5.60 SPT N=20
5.60 - 5.90 SPT N=18
5.90 -6.20 SPT N=23
6.20 - 6.50 SPT N=22

Base of DCP at 6.80

DCP with SPTs carried out to 6.80m adjacent to window sample borehole

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS5
Sheet 2 of 2

Dates : 21/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=19

Base of DCP at 6.80

DCP with SPTs carried out to 6.80m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS6
Sheet 1 of 2

Dates : 21/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 Dark brown gravelly sandy silty TOPSOIL Dry during
[ ] boring
0.20-0.50 SPT N=12
030 [ Loose light to medium brown silty |
| fine to coarse SAND and GRAVEL. ]
0.50 - 0.80 SPT N=8 Gravel is subrounded to subangular
[ predominantly sandstone ]
0.80-1.10 SPT N=9 [ ]
1.10-1.40 SPT N=8 1.10 Firm to stiff medium orangish brown
| gravelly silty CLAY. Gravel is subrounded ]
[ fine to coarse sandstone and quartz ]
1.40-1.70 SPT N=9 s _
1.70-2.00 SPT N=8 | ]
1.80 Loose light to medium brown silty
| fine to coarse SAND and GRAVEL. ]
2.00-2.30 SPT N=9 e Gravel is subrounded to subangular
predominantly sandstone
2.20 Firm to stiff medium orangish brown
2.30-2.60 SPT N=7 | gravelly silty CLAY. Gravel is subrounded ]
| fine to coarse sandstone and quartz ]
2.60-2.90 SPT N=7 [ ]
2.90-3.20 SPTN=5 [ ]
3.20-3.50 SPT N=16 [ ]
3.50 - 3.80 SPT N=25 [ ]
360 [ Dense medium greenish brown slightly
| silty medium SAND |
3.80-4.10 SPT N=19 | ]
4.10-4.40 SPT N=17 | ]
[ Base of borehole at 4.00 ]
4.40-4.70 SPT N=15 : :
4.70 - 5.00 SPT N=22 [ O
5.00-5.30 SPT N=32 : :
5.30-5.60 SPT N=32 [ ]
5.60 - 5.90 SPT N=26 [ ]
5.90 -6.20 SPT N=23 | o
6.20 - 6.50 SPT N=24 | ]
[ Base of DCP at 7.70 ]

DCP with SPTs carried out to 7.70m adjacent to window sample borehole.Gas monitoring pipe 1m plain 3m slotted to 4m.

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS6
Sheet 2 of 2

Dates : 21/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=30 [
6.80-7.10 SPT N=32 [
7.10-7.40 SPT N=35 [
7.40-7.70 SPT N=32 |

Base of DCP at 7.70

DCP with SPTs carried out to 6.80m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD

Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS7
Sheet 1 of 2

Dates : 21/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 Dark brown gravelly sandy silty TOPSOIL Dry during
boring
0.20 - 0.50 SPT N=8
0.35 Loose light to medium brown silty
fine to coarse SAND and GRAVEL.
0.50 - 0.80 SPT N=8 Gravel is subrounded to subangular
predominantly sandstone
0.80-1.10 SPT N=18
1.10-1.40 SPT N=10
1.20 Firm to stiff medium orangish brown
gravelly silty CLAY. Gravel is subrounded
1.40-1.70 SPT N=9 fine to coarse sandstone and quartz
1.70 - 2.00 SPT N=10
1.80 Loose light to medium brown silty
fine to coarse SAND and GRAVEL.
2.00-2.30 SPT N=13 Gravel is subrounded to subangular
predominantly sandstone
2.30-2.60 SPT N=30
2.60 - 2.90 SPT N=17
2.90-3.20 SPT N=39
3.00
3.20 - 3.50 SPT N=22
Base of borehole at 3.00
3.50 - 3.80 SPT N=22
3.80-4.10 SPT N=22
4.10-4.40 SPT N=23
4.40-4.70 SPT N=24
4.70 - 5.00 SPT N=17
5.00 - 5.30 SPT N=35
5.30 - 5.60 SPT N=25
5.60 - 5.90 SPT N=24
5.90 -6.20 SPT N=27
6.20 - 6.50 SPT N=40
Base of DCP at 8.00

DCP with SPTs carried out to 8.00m adjacent to window sample borehole

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS7
Sheet 2 of 2

Dates : 21/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=51 [
6.80-7.10 SPT N=50+ [
7.10-7.40 SPT N=50+ [
7.40-7.70 SPT N=50+ :
7.70 - 8.00 SPT N=50+ |

Base of DCP at 8.00

DCP with SPTs carried out to 8.00m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS8
Sheet 1 of 2

Dates : 21/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)

0.00-0.20 SPT N=0 Dark brown gravelly sandy silty TOPSOIL
0.20 - 0.50 SPT N=5

0.40 Firm medium grey and greyish brown Water inflow
0.50-0.80 SPT N=5 slightly gravelly sandy SILT. Rare 0.50mbgl

sandstone cobble

0.80-1.10 SPT N=4
1.10-1.40 SPT N=8

1.20 Soft dark brown silty CLAY with

bands of sandy silt (damp)

1.40-1.70 SPT N=8
1.70 - 2.00 SPT N=11

1.80 Stiff dark brown silty CLAY with

bands of sandy silt (damp)

2.00 - 2.30 SPT N=32
2.30-2.60 SPT N=14
2.60 - 2.90 SPT N=29

2.80 Dense medium brown medium SAND
2.90-3.20 SPT N=26

3.00
3.20 - 3.50 SPT N=29

Base of borehole at 3.00
3.50 - 3.80 SPT N=30
3.80-4.10 SPT N=50+
4.10-4.40 SPT N=50+
4.40-4.70 SPT N=39
4.70 - 5.00 SPT N=49
5.00 - 5.30 SPT N=37
5.30 - 5.60 SPT N=23
5.60 - 5.90 SPT N=19
5.90 -6.20 SPT N=26
6.20 - 6.50 SPT N=22
Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS8
Sheet 2 of 2

Dates : 21/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=18 [
6.80-7.10 SPT N=20 [
7.10-7.40 SPT N=29 [
7.40-7.70 SPT N=37 |

Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS9
Sheet 1 of 2

Dates : 21/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 Dark brown gravelly sandy TOPSOIL
0.20 - 0.50 SPT N=5
0.40 Soft medium grey and greyish brown
0.50 - 0.80 SPT N=5 very gravelly sandy SILT. Gravel is
subangualr fine to coarse sandstone
and siltstone. Rare sandstone cobble.
0.80-1.10 SPT N=4
D-1.00
1.10-1.40 SPT N=4
1.40-1.70 SPT N=7
1.50 Loose medium grey slightly silty fine Inflow at
to coarse SAND and GRAVEL. Gravel is 1.50mbgl
1.70-2.00 SPT N=6 subrounded various lithologies
2.00 - 2.30 SPT N=15
2.20 Firm medium brown slightly gravelly
2.30-2.60 SPT N=13 sandy silty CLAY
D-250
2.60 - 2.90 SPT N=13
2.90-3.20 SPT N=23
3.00
3.20 - 3.50 SPT N=23
Base of borehole at 3.00
3.50 - 3.80 SPT N=26
3.80-4.10 SPT N=25
4.10-4.40 SPT N=29
4.40-4.70 SPT N=34
4.70 - 5.00 SPT N=27
5.00 - 5.30 SPT N=41
5.30 - 5.60 SPT N=44
5.60 - 5.90 SPT N=39
5.90 -6.20 SPT N=33
6.20 - 6.50 SPT N=50+
Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS9
Sheet 2 of 2

Dates : 21/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=50+ [
6.80-7.10 SPT N=50+ [
7.10-7.40 SPT N=50+ [
7.40-7.70 SPT N=50+ |

Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS10
Sheet 1 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth
(m)

Sample/
Test

Field
Record

Depth
(m)

Strata Description

Casing
Depth(m)

Water
Depth(m)

0.00-0.20

0.20-0.50

0.50-0.80

0.80-1.10

1.10-1.40

1.40-1.70

1.70 - 2.00

2.00-2.30

2.30-2.60

2.60-2.90

2.90-3.20

3.20-3.50

3.50 - 3.80

3.80-4.10

4.10-4.40

4.40-4.70

4.70 - 5.00

5.00-5.30

5.30-5.60

5.60 - 5.90

5.90-6.20

6.20 - 6.50

SPT N=0

SPT N=6

SPT N=4

SPT N=8

SPT N=22

SPT N=9

SPT N=14

SPT N=14

SPT N=19

SPT N=13

SPT N=14

SPT N=19

SPT N=23

SPT N=36

SPT N=28

SPT N=26

SPT N=50+

SPT N=50+

SPT N=49

SPT N=50+

SPT N=32

SPT N=31

0.30

1.80

3.00

Dark brown gravelly sandy TOPSOIL

Soft medium grey and greyish brown
very gravelly sandy SILT. Gravel is
subangular fine to coarse sandstone
and siltstone. Rare sandstone cobble.

Loose medium grey slightly silty fine
to coarse SAND and GRAVEL. Gravel is
subrounded various lithologies

becoming very clayey from 2.70

Base of borehole at 3.00

Base of DCP at 7.40

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS10
Sheet 2 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=38 [
6.80-7.10 SPT N=35 [
7.10-7.40 SPT N=35 |

Base of DCP at 7.40

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS11
Sheet 1 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)

0.00-0.20 SPT N=0 Dark brown gravelly sandy TOPSOIL
0.20 - 0.50 SPT N=4

0.32 Stiff light brown slightly gravelly

sandy silty CLAY

0.50 - 0.80 SPT N=4
0.80-1.10 SPT N=4
1.10-1.40 SPT N=6

1.20 Firm light brown to medium brown slightly

gravelly sandy SILT with bands of
1.40-1.70 SPT N=9 silty fine sand
D-1.50

1.70 - 2.00 SPT N=6

1.80 Stiff dark brown gravelly sandy silty

CLAY. Gravel is subangular fine to
2.00-2.30 SPT N=4 coarse various lithologies. Rare cobble
2.30-2.60 SPT N=28
2.60 - 2.90 SPT N=25 Inlow at
2.60mbgl
2.90-3.20 SPT N=33
Base of borehole at 3.00
3.20 - 3.50 SPT N=21
3.50 - 3.80 SPT N=20
3.80-4.10 SPT N=32
4.10-4.40 SPT N=39
4.40-4.70 SPT N=33
4.70 - 5.00 SPT N=46
5.00 - 5.30 SPT N=50+
5.30 - 5.60 SPT N=48
5.60 - 5.90 SPT N=32
Base of DCP at 7.10

5.90 -6.20 SPT N=39
6.20 - 6.50 SPT N=37

DCP with SPTs carried out to 7.70m adjacent to window sample borehole.Gas monitoring pipe 0.5m plain 2.5m slotted to 3m.

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS11
Sheet 2 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=27 [
6.80-7.10 SPT N=47 [
7.10-7.40 SPT N=50+ [
7.40-7.70 SPT N=50+ |

Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS12
Sheet 1 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 [ Dark brown gravelly silty TOPSOIL
0.20-0.50 SPT N=3 |
030 [ Firm light brown slightly gravelly
sandy silty CLAY
0.50-0.80 SPT N=8 [
0.80-1.10 SPT N=8 [
1.10-1.40 SPT N=7 [
1.40-1.70 SPT N=7 :
1.70 - 2.00 SPT N=6 [
2.00-2.30 SPT N=26 200 [ Stiff dark brown gravelly sandy silty
| CLAY. Gravel is subangular fine to
coarse various lithologies. Rare cobble
2.30-2.60 SPT N=26 [
2.60-2.90 SPT N=16 [
2.90-3.20 SPT N=28 |
[ Base of borehole at 3.00
3.20-3.50 SPT N=32 |
3.50-3.80 SPT N=32 [
3.80-4.10 SPT N=23 [
4.10-4.40 SPT N=29 [
4.40-4.70 SPT N=39 :
4.70 - 5.00 SPT N=28 [
5.00-5.30 SPT N=28 :
5.30-5.60 SPT N=39 [
5.60 - 5.90 SPT N=26 [
| Base of DCP at 7.40
5.90 -6.20 SPT N=31 |
6.20 - 6.50 SPT N=36 [

DCP with SPTs carried out to 7.40m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS12
Sheet 2 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=40 [
6.80-7.10 SPT N=50 [
7.10-7.40 SPT N=50+ |

Base of DCP at 7.40

DCP with SPTs carried out to 7.40m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS13
Sheet 1 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 [ Dark brown gravelly silty TOPSOIL
0.20-0.50 SPT N=6 022 [ Stiff light brown to light greenish grey
| brown slightly sandy silty CLAY.
| Rare cobble sandstone
0.50-0.80 SPT N=5 e
0.80-1.10 SPT N=4 [
1.10-1.40 SPT N=3 |
| Inflow at
[ 1.20mbgl
1.40-1.70 SPT N=11
150 | Medium brown fine to medium SAND
1.70 - 2.00 SPT N=6 [
1.90 Greyish brown sandy SILT
2.00-2.30 SPT N=8 200 [ Loose medium brown slightly silty
| fine to medium SAND and GRAVEL.
Gravel is subrounded various lithologies
2.30-2.60 SPT N=5 [
250 [ Firm to stiff medium grey sandy
2.60-2.90 SPT N=6 | clayey SILT
2.90-3.20 SPT N=6 |
[ Base of borehole at 3.00
3.20-3.50 SPT N=6 |
3.50-3.80 SPT N=7 [
3.80-4.10 SPT N=12 [
4.10-4.40 SPT N=13 [
4.40-4.70 SPT N=14 :
4.70 - 5.00 SPT N=18 [
5.00-5.30 SPT N=25 :
5.30-5.60 SPT N=28 [
5.60 - 5.90 SPT N=33 [
| Base of DCP at 7.40
5.90 -6.20 SPT N=50+ |
6.20 - 6.50 SPT N=50+ [

DCP with SPTs carried out to 7.40m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS13
Sheet 2 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=50+ [
6.80-7.10 SPT N=50 [
7.10-7.40 SPT N=50+ |

Base of DCP at 7.40

DCP with SPTs carried out to 7.40m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS14
Sheet 1 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 [ Dark brown gravelly silty TOPSOIL
0.20 - 0.50 SPT N=6 020 [ Firm light brown to light greenish grey
| brown slightly sandy silty CLAY.
0.50 - 0.80 SPT N=6 [
0.80-1.10 SPT N=4 [
[ becoming more sandy from 1.10mbgl
1.10-1.40 SPT N=3 [
1.40-1.70 SPT N=4 e
s Inflow at
1.50mbgl
1.70 - 2.00 SPT N=7 [
2.00-2.30 SPT N=8 200 [ Loose medium brown slightly silty
| fine to medium SAND and GRAVEL.
Gravel is subrounded various lithologies
2.30-2.60 SPT N=8 [
2.60 - 2.90 SPT N=14 [ becoming very silty from 2.70mbgl
2.90-3.20 SPT N=6 |
[ Base of borehole at 3.00
3.20-3.50 SPT N=9 |
3.50-3.80 SPT N=7 [
3.80-4.10 SPT N=9 [
4.10-4.40 SPT N=11 [
4.40-4.70 SPT N=14 |
4.70 - 5.00 SPT N=17 [
5.00-5.30 SPT N=21 s
5.30-5.60 SPT N=38 [
5.60 - 5.90 SPT N=27 [
5.90 -6.20 SPT N=34 |
6.20 - 6.50 SPT N=39 |
[ Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS14
Sheet 2 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=31 [
6.80-7.10 SPT N=38 [
7.10-7.40 SPT N=39 [
7.40-7.70 SPT N=46

Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS15
Sheet 1 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)

0.00-0.20 SPT N=0 Dark brown gravelly silty TOPSOIL
0.20 - 0.50 SPT N=5

0.30 Firm light brown light grey and some

light orangish brown slightly gravelly

0.50 - 0.80 SPT N=5 sandy silty CLAY

0.60 Firm becoming firm to stiff medium brown

to dark brown gravelly sandy silty
0.80-1.10 SPT N=8 CLAY. Gravel is subangular fine to coarse
predominantly sandstone. Rare cobble
1.10-1.40 SPT N=9
1.40-1.70 SPT N=10
D-1.50
1.70 - 2.00 SPT N=10
2.00 - 2.30 SPT N=21
2.30-2.60 SPT N=17
2.60 - 2.90 SPT N=13
2.90-3.20 SPT N=16
Base of borehole at 3.00
3.20 - 3.50 SPT N=50+
3.50 - 3.80 SPT N=34
3.80-4.10 SPT N=22
4.10-4.40 SPT N=21
4.40-4.70 SPT N=15
4.70 - 5.00 SPT N=16
5.00 - 5.30 SPT N=29
5.30 - 5.60 SPT N=24
5.60 - 5.90 SPT N=23
5.90 -6.20 SPT N=50+
6.20 - 6.50 SPT N=31
Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole.Gas monitoring pipe 0.5m plain 2.5m slotted to 3m.

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS15
Sheet 2 of 2

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=26 [
6.80-7.10 SPT N=33 [
7.10-7.40 SPT N=33 [
7.40-7.70 SPT N=30

Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS16
Sheet 1 of 1

Dates : 26/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth
(m)

Sample/
Test

Field
Record

Depth
(m)

Strata Description

Casing
Depth(m)

Water
Depth(m)

0.00-0.20

0.20-0.50

0.50-0.80

0.80-1.10

1.10-1.40

1.40-1.70

1.70 - 2.00

2.00-2.30

2.30-2.60

2.60-2.90

2.90-3.20

3.20-3.50

3.50 - 3.80

3.80-4.10

4.10-4.40

4.40-4.70

4.70 - 5.00

SPT N=0

SPT N=4

SPT N=3

SPT N=5

SPT N=5

SPT N=7

SPT N=8

SPT N=40

SPT N=26

SPT N=18

SPT N=25

SPT N=27

SPT N=21

SPT N=44

SPT N=22

SPT N=29

SPT N=50+

0.30

0.60

Dark brown gravelly silty TOPSOIL

Firm light brown light grey and some
light orangish brown slightly gravelly
sandy silty CLAY

Soft to firm becoming firm medium brown
and dark brown gravelly sandy silty
CLAY. Gravel is subangular fine to coarse
predominantly sandstone. Rare cobble
of sandstone

becoming very stiff

Base of borehole at 3.00

Base of DCP at 5.00

DCP with SPTs carried out to 5.00m adjacent to window sample borehole

e-geo Solutions Ltd

Glasgow House, High Street, St.Asaph, LL17 OUN

Tel : 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS17
Sheet 1 of 2

Dates : 27/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 [ Dark brown gravelly silty TOPSOIL
0.20-0.50 SPT N=5 |
027 [ Firm light brown light orangish brown
| and light grey slightly garvelly
0.50-0.80 SPT N=9 e sandy silty CLAY
0.80-1.10 SPT N=10 [
1.10-1.40 SPT N=16 |
1.20 Stiff dark brown gravelly sandy silty
D-1.20 [ CLAY. Gravel is angular to subrounded
1.40-1.70 SPT N=12 fine to coarse various lithologies
s Inflow at
1.50mbgl
1.70 - 2.00 SPT N=35 [
2.00-2.30 SPT N=15 s
2.30-2.60 SPT N=12 [
2.60-2.90 SPT N=25 [
2.90-3.20 SPT N=50+ e
[ Base of borehole at 3.00
3.20-3.50 SPT N=41 |
3.50-3.80 SPTN=19 [
3.80-4.10 SPT N=36 [
4.10-4.40 SPT N=32 [
4.40-4.70 SPT N=31 |
4.70 - 5.00 SPT N=50+ [
5.00-5.30 SPT N=49 s
5.30-5.60 SPT N=50 [
5.60 - 5.90 SPT N=47 [
5.90 -6.20 SPT N=42 |
6.20 - 6.50 SPT N=50 |

Base of DCP at 7.70

DCP with SPTs carried out to 7.40m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS17
Sheet 2 of 2

Dates : 27/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=50+ [
6.80-7.10 SPT N=50+ [
7.10-7.40 SPT N=50+ |

Base of DCP at 7.40

DCP with SPTs carried out to 7.40m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS18
Sheet 1 of 2

Dates : 27/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 [ Dark brown gravelly silty TOPSOIL
0.20-0.50 SPT N=13 |
030 [ Stiff light brown light orangish brown
| and light grey slightly gravelly
0.50-0.80 SPT N=14 e sandy silty CLAY
0.80-1.10 SPT N=40 080 [ Stiff dark brown gravelly sandy silty
CLAY. Gravel is angular to subrounded
[ fine to coarse various lithologies
1.10-1.40 SPT N=27 [
D-1.20 [
1.40-1.70 SPT N=15 s
1.70-2.00 SPT N=24 |
1.80 Stiff medium grey very gravelly sandy
| silty CLAY. Gravel is subangualr fine to
2.00-2.30 SPT N=42 e coarse various lithologies
2.30-2.60 SPT N=27 [
2.60-2.90 SPT N=37 [
2.90-3.20 SPT N=24 |
[ Base of borehole at 3.00
3.20-3.50 SPT N=36 |
3.50 - 3.80 SPT N=50+ —
3.80-4.10 SPT N=45 [
4.10 - 4.40 SPT N=34 [
4.40-4.70 SPT N=47 :
4.70 - 5.00 SPT N=50+ [
5.00-5.30 SPT N=50+ :
5.30-5.60 SPT N=46 [
5.60 - 5.90 SPT N=50+ i
5.90 -6.20 SPT N=50+ |
6.20 - 6.50 SPT N=50+ |
[ Base of DCP at 7.70

DCP with SPTs carried out to 7.40m adjacent to window sample borehole. Gas monitoring pipe 0.5m plain 2.5m slotted to 3m.

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS18
Sheet 2 of 2

Dates : 27/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=50+ [
6.80-7.10 SPT N=50+ [
7.10-7.40 SPT N=50+ |

Base of DCP at 7.40

DCP with SPTs carried out to 7.40m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS19A
Sheet 1 of 1

Dates : 27/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)

0.00-0.20 SPT N=0 [ Dark brown gravelly silty TOPSOIL
0.20-0.50 SPT N=5 |

030 [ Stiff light brown light orangish brown

| and light grey slightly gravelly

0.50-0.80 SPT N=4 e sandy silty CLAY
0.80-1.10 SPT N=25 [
1.10-1.40 SPT N=25 1.10 Stiff dark brown gravelly sandy silty

CLAY. Gravel is angular to subrounded
fine to coarse various lithologies

1.40-1.70 SPT N=25 s
1.70 - 2.00 SPT N=23 [
2.00-2.30 SPT N=19 200 [ Stiff medium grey very gravelly sandy
silty CLAY. Gravel is subangualr fine to
coarse various lithologies
2.30-2.60 SPT N=25 [
2.60-2.90 SPT N=25 [
2.90-3.20 SPT N=29 |
[ Base of borehole at 3.00
3.20-3.50 SPT N=29 |
3.50-3.80 SPT N=30 [
3.80-4.10 SPT N=18 [
4.10-4.40 SPT N=21 [
4.40-4.70 SPT N=29 :
4.70 - 5.00 SPT N=50+ | Base of DCP at 5.00

DCP with SPTs carried out to 5.00m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS20
Sheet 1 of 2

Dates : 27/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 [ Dark brown gravelly silty TOPSOIL
0.20-0.50 SPT N=4 |
030 [ Stiff light brown light orangish brown
| and light grey slightly gravelly
0.50-0.80 SPT N=3 e sandy silty CLAY
0.80-1.10 SPT N=5 [
e Inflow at
1.10-1.40 SPT N=7 : 1.00mbgl
D-1.20 [
1.40-1.70 SPT N=8
D-1.50 s
1.70-2.00 SPT N=11 |
1.80 Stiff dark brown gravelly sandy silty
| CLAY. Gravel is angular to subrounded
2.00-2.30 SPT N=9 e fine to coarse various lithologies
D-2.10 |
2.30-2.60 SPT N=12 [
2.60-2.90 SPT N=12 [
2.90-3.20 SPT N=18 |
[ Base of borehole at 3.00
3.20-3.50 SPT N=27 |
3.50-3.80 SPT N=31 [
3.80-4.10 SPT N=45 [
4.10-4.40 SPT N=31 [
4.40-4.70 SPT N=50+ |
4.70 - 5.00 SPT N=50+ [
5.00-5.30 SPT N=50+ s
5.30-5.60 SPT N=49 [
5.60 - 5.90 SPT N=50+ i
5.90 -6.20 SPT N=34 |
6.20 - 6.50 SPT N=35 [

Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS20
Sheet 2 of 2

Dates : 27/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=35 [
6.80-7.10 SPT N=40 [
7.10-7.40 SPT N=31 [
7.40-7.70 SPT N=34

Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS21
Sheet 1 of 2

Dates : 27/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
0.00-0.20 SPT N=0 [ Dark brown gravelly silty TOPSOIL
0.20-0.50 SPT N=7 [
035 [ Stiff light brown light orangish brown
0.50-0.80 SPT N=6 and light grey slightly gravelly
[ sandy silty CLAY
0.80-1.10 SPT N=6 [
1.10-1.40 SPT N=10 [
1.40-1.70 SPT N=9 :
1.70 - 2.00 SPT N=20 [
2.00-2.30 SPT N=26 s
2.20 Stiff dark brown gravelly sandy silty
2.30-2.60 SPT N=31 | CLAY. Gravel is angular to subrounded
| fine to coarse various lithologies
2.60-2.90 SPT N=29 [
2.90-3.20 SPT N=17 |
[ Base of borehole at 3.00
3.20-3.50 SPT N=24 |
3.50-3.80 SPT N=25 [
3.80-4.10 SPT N=36 [
4.10-4.40 SPT N=44 [
4.40-4.70 SPT N=22 |
4.70 - 5.00 SPT N=29 [
5.00-5.30 SPT N=24 s
5.30-5.60 SPT N=34 [
5.60 - 5.90 SPT N=32 [
5.90 -6.20 SPT N=47 |
6.20 - 6.50 SPT N=50+ |
[ Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole. Gas monitoring pipe 0.5m plain 2.5m slotted to 3m.

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




E-GEO SOLUTIONS LTD, GLASGOW HOUSE, HIGH STREET, ST. ASAPH, LL17 ORD
Tel: 01745 828494. Mob: 07899980958

WINDOW SAMPLE BOREHOLE RECORD

SITE: PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

PROJECT: E1450 PLOT1, PLOT2, PLOT3 RUABON PARK, WATKIN WAY, RUABON, LL14 6EP

CLIENT: PURE RESIDENTIAL AND COMMERCIAL LTD

BOREHOLE No:
WS21
Sheet 2 of 2

Dates : 27/01/2022

Elev (maOD) :

Project Ref: E1450

Casing dia : 100mm

Engineer : e-geo Solutions Ltd

Logged By: HLJ

Depth Sample/ Field Depth Strata Description Casing Water
(m) Test Record (m) Depth(m)| Depth(m)
6.50 - 6.80 SPT N=50+ [
6.80-7.10 SPT N=50+ [
7.10-7.40 SPT N=50+ [
7.40-7.70 SPT N=50+

Base of DCP at 7.70

DCP with SPTs carried out to 7.70m adjacent to window sample borehole

e-geo Solutions Ltd
Glasgow House, High Street, St.Asaph, LL17 OUN
Tel: 01745 828494




Appendix 2 - Dynamic Probe Test Results Report
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FTR 37877
Page 1
1.0 Introduction

Following your instructions twenty-two (22) dynamic probe tests were carried out using a
Dynamic Probe with Super Heavy hammer (DPSH-B) with 90° cone.

The test was carried out in with BS 1377: Part 9: clause 3.2 & BS EN ISO 22476-2 to determine
the Dynamic Probe resistance of the underlying material.

It is assumed that the DPSH-B method has a direct correlation to the SPT.
NOTE: The SPT ‘N’ values should be used as guidelines only.

This test report shall not be reproduced, except in full, without the written approval of
Celtest Company Limited. These results relate only to the locations tested.

Site Address: Ruabon Park, Ruabon

Date of Test: 18™ 215t 26t and 28t of January 2022

Weather Conditions: Dry

Tested By: Mr Daley Thomas and Mr Willis Bunting

This report was prepared by:

Mr. Neil Aindow

This report is issued on behalf of Celtest Limited by:

(V') Mr. Jason Chinery — Operations Manager

Date of issue: 11" February 2022




FTR 37877

Page 2
2.0 Location Plan

Not Provided



3.0 Test Results
3.1-Test1l

FTR 37877

Page 3

LOCATION ON SITE : Location 1

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

50

Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values Blows / 100mm
From | To From | To 0 10 20 30 40
00 | 01 0 VA 41 | 42 6 0.0
01 | 02 0 42 | 43 6 19.0 by
02 | 03| 1 43 | 44 | 7 -
03 | 04| 1 40 44 | 45| 6 05
04 | 05 2 45 | 46 7 21.0 3
05 | 06 | 1 46 | 47| s 10 ':
06 | 07 0 1.0 47 | 48 7 -
07 | 08 0 48 | 49 7 240 15 =
08 | 09 1 49 | 50 10 j—
09 | 10 1 40 50 | 5.1 10 —
10 | 11 2 51 | 52 10 30.0 20 p——
11 | 12 2 52 | 53 10 ———
12 | 13 2 6.0 53 | 54 11 25 ——
13 | 14 2 54 | 55 10 29.0 ———
14 | 15 3 55 | 56 8 —
15 | 16 | 4 120 56 | 57 | 7 30—
16 | 17| 5 57 | 58 | 7 23.0 E
17 | 18 5 58 | 59 9 35 Jumm
18 | 19 7 220 59 | 6.0 10 _ —3
19 | 20 10 60 | 6.1 9 28.0 % —
20 | 21 14 61 | 62 9 ;% j—
21 |22 19 48.0 62 | 63 8 —
22 | 23| 15 63 | 64 9 26.0 45—
23 | 24 14 64 | 65 9 —
24 |25 14 420 65 | 66 8 50—
25 | 26 14 66 | 67 9 26.0 —
26 | 27 | 13 67 | 68 9 —
27 | 28 16 440 68 | 69 8 50—
28 | 29 15 69 | 70 7 24.0 —
29 | 30 12 70 | 71 9 6.0 |—
30 | 31 7 26.0 71 | 72| END —
31 | 32 7 72 | 73 0 0.0 o5 —
32 | 33 6 73 | 74 0 —
33 | 34 5 16.0 74 | 15 0 —
34 | 35 5 75 | 76 0 0.0 7.0 fe—
35 | 36 4 76 | 77 0
36 | 37 6 14.0 77 | 78 0 75
37 | 38 4 78 | 79 0 0.0
38 | 39 5 79 | 80 0
39 | 40 6 17.0 81 | 80 0 81
4.0 4.1 6 0.0




3.0 Test Results

FTR 37877

Page 4

STANDARD DROP: 760mm

ROD TYPE/MASS : 8Kg/35mm &

CONE LEFT BEHIND : YES

3.1-Test2
LOCATION ON SITE : Location 2
HAMMER TYPE/MASS: Super Heavy/63.5Kg
CONE TYPE/DIAMETER: 90°/50.5mm &
DAMPER USED : NO
HOLES BACKFILLED : NO
Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To
00 | 01 0 A 41 | 42 2
01 | 02 0 42 | 43 3 7.0 00
02 | 03 1 43 | 44 2
03 | 04 1 4.0 44 | 45 3
04 | 05 2 45 | 46 4 10.0 05
05 | 06 1 46 | 47 3
06 | 07 2 6.0 47 | 48 4 1.0
07 | 08 3 48 | 49 2 9.0
08 | 09 2 49 | 50 3 15
09 | 10 1 5.0 50 | 5.1 2
10 | 1.1 2 51 | 52 3 8.0
11 | 12 2 52 | 53 3 20
12 | 13 1 5.0 53 | 54 5
13 | 14 2 54 | 55 5 18.0 25
14 | 15 1 55 | 56 8
15 | 16 3 6.0 56 | 572 8
16 | 17 2 57 | 5.& 10 27.0 30
1.7 18 3 5.8 5.8 9
18 | 19 2 9.0 59 | 6.0 9 35
19 | 20 4 60 | 6.1 8 23.0
20 | 21 3 61 | 62 6 0
21 | 22 4 10.0 62 | 63 7
22 | 23 3 63 | 64 6 20.0
23 | 24 3 64 | 65 7 45
24 | 25 2 7.0 65 | 66 8
25 | 26 2 66 | 67 6 210 50
26 | 27 2 67 | 68 7
27 | 28 2 6.0 68 | 69 | END
28 | 29 2 69 | 7.0 0 0.0 55
29 | 30 1 70 | 74 0
30 | 34 1 2.0 71 | 72 0 6.0
31 | 32 0 72 | 73 0 0.0
32 | 33 1 73 | 74 0 65
33 | 34 1 3.0 74 | 75 0
34 | 35 1 75 | 76 0 0.0
35 | 36 2 76 | 77 0 70
36 | 37 2 6.0 77 | 78 0
37 | 38 2 78 | 79 0 0.0 75
38 | 39 3 79 | 80 0
39 | 40 2 7.0 81 | 80 0
4.0 4.1 2 0.0 &1

o
-
o

Blows / 100mm

20 30 40

50
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LOCATION ON SITE : Location 3

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

50

Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values Blows / 100mm
From To From To 0 10 20 30 40
00 | o1 0 NIA 41 | 42 5 00 1
01 ] 02 0 42 | 43 6 17.0 .
02 | 03 1 43 | 44 6 i
03 | 04 2 40 44 | 45 6 08—
04 | 05 7 45 | 46 5 15.0 ;E
05 | 06 2 46 | 47 4 1.0 Jum
06 | o7 6 12.0 47 | 48 3 =
07 ] o8 4 48 | 49 3 10.0 15 =
08 | 09 4 49 | 50 4 ==
09 | 1.0 4 11.0 50 | 5.1 5 —
1.0 | 1.4 3 51 | 52 6 17.0 20 Jum
14 | 12| 2 52 | 53| 6 =
12 | 13 2 7.0 53 | 54 6 2.5 Jomm
1.3 | 14 3 54 | 55 5 16.0 =
14 | 15 3 55 | 56 5 -
15 | 16 3 9.0 56 | 57 5 o
16 | 17 3 57 | 58 6 17.0 -
17 | 18 | 2 58 | 59| 6 35 j.=
18 | 19 3 7.0 59 | 6.0 6 ~ E
19 | 20 2 6.0 | 6.1 7 22.0 % w0 b
20 | 24 3 61 | 62 9 g J—
21 | 22 2 8.0 62 | 63 10 e J—
22 | 23 3 63 | 64 10 27.0 4.5 o
23 | 24 | 2 64 | 65 7 =
24 | 25 2 7.0 65 | 66 6 5.0 Jmm—
25 | 26 3 66 | 67 6 20.0 T—
26 | 27 2 67 | 68 8 —
27 | 28 2 7.0 68 | 69 6 R —
28 | 29 3 69 | 7.0 8 270 jE
29 | 30 2 70 | 74 13 6.0 jrmm—
30 | 34 2 5.0 71 | 72 27 I—
31 | 32 1 72 | 73 16 55.0 o5 p—
32 | 33 2 73 | 74 12 J—
3.3 34 2 6.0 74 75 12 {—
34 | 35 2 75 | 76 12 36.0 T ———
35 | 36 2 76 | 77 12 I—
36 | 37 1 4.0 77 | 78 | END 7.5 —
37 | 38 1 78 | 79 0 0.0 —
38 | 39 1 79 | 80 0 ]
3.9 4.0 2 4.0 8.1 8.0 0 81
4.0 4.1 1 0.0
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LOCATION ON SITE : Location 4

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

50

Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values Blows / 100mm
From | To From | To 0 10 20 30 40
00 | o1 2 NIA 41 | 42 3 0.0 ﬁ_
01 ] 02 3 42 | 43 4 10.0 =
02 | 03 2 43 | 44 3 -
03 | 04 3 7.0 44 | 45 2 08 o
04 | 05 2 45 | 46 2 9.0 ;_=
05 | 06 2 46 | 47 5 1.0 Jom
06 | o7 4 10.0 47 | 48 7 =
07 ] o8 4 48 | 49 7 20.0 15—
08 | 09 5 49 | 50 6 o
09 | 10 3 11.0 50 | 5.1 10 =
1.0 | 1.4 3 51 | 52 9 30.0 20 [
11 | 12 1 52 | 53 1 I—=
12 | 13 2 6.0 53 | 54 21 25 =
13 | 14 3 54 | 55 10 40.0 —
14 | 15 3 55 | 56 9 i
15 | 16 4 12.0 56 | 5.7 7 e
16 | 17 5 57 | 58 8 220 ;E
1.7 | 18 3 58 | 5.9 7 35 Jum
18 | 19 4 10.0 59 | 6.0 7 _ =
1.9 | 20 3 60 | 6.1 8 24.0 E o=
20 | 24 5 61 | 6.2 9 g —
21 | 22 5 15.0 62 | 63 9 e =
22 | 23 5 63 | 64 9 28.0 45 1=
23 | 24 3 64 | 65 10 —
24 | 25 3 8.0 65 | 66 9 5.0 —
25 | 26 2 66 | 6.7 11 32,0 T——
26 | 27 3 67 | 68 12 j—
27 | 28 4 9.0 68 | 69 | 1 55—
28 | 29 2 69 | 70 8 270 —
29 | 30 3 70 | 74 8 6.0 jrmm—
30 | 34 3 8.0 71 | 7.2 10 J—
31 | 32 2 72 | 73 8 28.0 o5 |—
32 | 33 3 73 | 74 10 J—
33 | 34 3 8.0 74 | 75 10 —
34 | 35 2 75 | 76 10 29.0 T —
35 | 36 3 76 | 77 9 —
36 | 37 2 9.0 77 | 7.8 10 7.5 —
37 | 38 4 78 | 7.9 11 32.0 T—
38 | 3.9 3 79 | 80 11 T—
39 | 40 4 10.0 81 ] 80 ] EnD 81
4.0 4.1 3 0.0
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LOCATION ON SITE : Location 5

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To

0.0 0.1 0 N/A 41 4.2 6

0.1 0.2 0 4.2 4.3 7 18.0
0.2 0.3 3 4.3 4.4 5

0.3 0.4 4 10.0 4.4 4.5 6

0.4 0.5 3 45 4.6 6 20.0
0.5 0.6 5 4.6 4.7 8

0.6 0.7 3 11.0 4.7 4.8 9

0.7 0.8 3 4.8 4.9 5 20.0
0.8 0.9 2 4.9 5.0 6

0.9 1.0 2 6.0 5.0 5.1 7

1.0 1.1 2 5.1 5.2 8 25.0
1.1 1.2 3 52 5.3 10

1.2 1.3 6 15.0 5.3 54 6

1.3 1.4 6 5.4 55 7 20.0
1.4 1.5 3 5.5 5.6 7

1.5 1.6 2 7.0 5.6 5.7 6

1.6 1.7 2 5.7 5.8 6 18.0
1.7 1.8 2 5.8 5.9 6

1.8 1.9 3 10.0 5.9 6.0 7

1.9 2.0 5 6.0 6.1 8 23.0
2.0 21 8 6.1 6.2 8

21 22 1 14.0 6.2 6.3 7

2.2 2.3 5 6.3 6.4 7 22.0
23 24 3 6.4 6.5 8

24 25 2 8.0 6.5 6.6 7

25 2.6 3 6.6 6.7 7 19.0
2.6 2.7 1 6.7 6.8 5

2.7 2.8 2 6.0 6.8 6.9 END

2.8 2.9 3 6.9 7.0 0 0.0
29 3.0 3 7.0 71 0

3.0 3.1 2 7.0 71 7.2 0

3.1 3.2 2 72 7.3 0 0.0
32 3.3 5 7.3 7.4 0

3.3 34 5 14.0 7.4 7.5 0

3.4 3.5 4 75 7.6 0 0.0
35 3.6 6 7.6 7.7 0

3.6 3.7 5 21.0 7.7 7.8 0

3.7 3.8 10 7.8 7.9 0 0.0
3.8 3.9 8 7.9 8.0 0

3.9 4.0 7 20.0 8.1 8.0 0

40 | 41 5 0.0

Depth (m)

0.0

0.5

2.0

2.5

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0 ]

8.1 ]

751

o
-
o

Blows / 100mm
20 30 40

50
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50

3.6—Test6
LOCATION ON SITE : Location 6
HAMMER TYPE/MASS: Super Heavy/63.5Kg STANDARD DROP: 760mm
CONE TYPE/DIAMETER: 909/50.5mm & ROD TYPE/MASS : 8Kg/35mm &
DAMPER USED : NO CONE LEFT BEHIND : YES
HOLES BACKFILLED : NO
Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values Blows / 100mm
From To From To 0 10 20 30 40
00 | 0.1 0 NA 41 | 42 5 0.0 1
0.1 0.2 0 42 | 43 6 17.0 T
0.2 0.3 2 4.3 4.4 6 —
03 | 04 4 12.0 44 | 45 4 05 -
—
04 | 05 6 45 | 46 6 15.0 =
—
05 | 06 3 46 | 47 5 1.0 jum
i
06 | 07 2 8.0 47 | 48 5 =
=
j—
07 | 08 3 48 | 49 7 22.0 3 —
08 | 09 2 49 | 50 10 T
0.9 1.0 4 9.0 5.0 5.1 10 =
10 | 1.1 3 51 | 52 12 32.0 e —
1.1 1.2 3 52 | 53 10 i—
12 | 13 2 8.0 53 | 54 10 25 o
13 | 14 3 54 | 55 10 320 ==
14 | 15 4 55 | 56 | 12 i
15 | 16 3 9.0 56 | 57 10 30 ji
1.6 1.7 2 5.7 5.8 9 26.0 —
——
17 | 1.8 3 58 | 59 7 3.5 |—
| ——
18 | 1.9 3 8.0 59 | 6.0 7 J—
€ j—
19 | 20 2 60 | 6.1 8 23.0 s w —
20 | 21 3 6.1 6.2 8 § T—
[—
2.1 2.2 3 9.0 62 | 63 8 .
. j——
22 | 23 3 63 | 64 7 24.0 f—
23 | 24 3 64 | 65 9 |—
24 | 25 2 7.0 65 | 66 10 5.0 m—
25 | 26 2 66 | 67 11 30.0 T—
2.6 2.7 2 6.7 6.8 9 ——
5.5 |e———
2.7 2.8 3 7.0 6.8 6.9 10 ——
[—
2.8 2.9 2 6.9 7.0 11 32.0 —
—
29 3.0 1 7.0 71 11 6.0 |——
| ——
30 | 3.1 2 5.0 7.1 7.2 12 (—
——
[
3.1 3.2 2 72 | 73 1 35.0 3—1
32 | 33 3 73 | 74 12 {—
33 | 34 6 16.0 74 | 75 11 o I—
34 | 35 7 75 | 76 11 320 O
35 | 36 8 76 | 7.7 10 I —
36 | 37 8 25.0 77 | 7.8 | END 7.5 —
37 | 38 9 78 | 79 0 0.0 r—
38 | 39 7 79 | 80 0 o1
39 | 40 6 19.0 8.1 8.0 0 ’
4.0 4.1 6 0.0
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3.7-Test?7

LOCATION ON SITE : Location 7

HAMMER TYPE/MASS: Super Heavy/63.5Kg STANDARD DROP: 760mm
CONE TYPE/DIAMETER: 90°/50.5mm & ROD TYPE/MASS : 8Kg/35mm &
DAMPER USED : NO CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values Blows / 100mm
From To From To 0 10 20 30 40
00 | 0.1 0 NIA 41 | 42 5 00 1
01 | 02 0 42 | 43 10 23.0 e
02 | 03 2 43 | 44 8 o
03 | 04 2 8.0 44 | 45 9 08 o=
04 | 05 4 45 | 46 7 240 =
05 | 06 2 46 | 47 8 1.0 j_=
06 | 07 3 8.0 47 | 48 5 o
07 | os 3 48 | 49 5 17.0
08 | 09 4 49 | 50 7 ]
09 | 1.0 7 18.0 50 | 5.1 11 T
10 | 1.1 7 51 | 52 13 35.0 20
11 | 12 4 52 | 53 11 P ——
12 | 13 3 10.0 53 | 54 10 2.5 m—
13 | 14 3 54 | 55 9 25.0 o
14 | 15 3 55 | 56 5 Jo—
15 | 16 3 9.0 56 | 5.7 5 30—
16 | 17 3 57 | 58 9 24.0 —
17 | 18 3 58 | 5.9 10 35—
18 | 1.9 3 10.0 59 | 60 10 ~ J—
19 | 20 4 60 | 6.1 7 27.0 § n—
T w0 T . —
22 | 23 4 63 | 64 14 40.0 S —
23 | 24 14 64 | 65 14 —
24 | 25 9 30.0 65 | 66 15 50—
25 | 26 7 66 | 6.7 17 51.0 T—
26 | 2.7 5 67 | 68 19 — |
27 | 28 6 17.0 68 | 69 | 18 55—
28 | 29 5 69 | 70 | 27 68.0 —
29 | 30 8 70 | 7.4 23 6.0 mmm—
30 | 3.4 22 39.0 74 | 7.2 23 —
31 | 32 9 72 | 73 21 67.0 o5 p—
32 | 33 7 73 | 74 23 ]
33 | 34 7 22,0 74 | 75 20
34 | 35 8 75 | 76 20 63.0 7.0
35 | 36 8 76 | 77 23
36 | 37 7 22,0 77 | 7.8 22 75
37 | 38 7 78 | 7.9 22 65.0
38 | 39 7 79 | 80 21 ]
39 | 40 8 22,0 81 | 80 ] END 81
4.0 4.1 7 0.0
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LOCATION ON SITE : Location 8

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N’ Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To
0.0 0.1 0 N/A 4.1 4.2 47
0.1 0.2 0 4.2 4.3 64 136.0
0.2 0.3 1 4.3 4.4 25
0.3 0.4 2 5.0 4.4 4.5 12
0.4 0.5 2 45 4.6 13 39.0
0.5 0.6 1 4.6 4.7 14
0.6 0.7 2 5.0 4.7 4.8 19
0.7 0.8 2 4.8 4.9 16 49.0
0.8 0.9 1 4.9 5.0 14
0.9 1.0 2 4.0 5.0 5.1 12
1.0 1.1 1 5.1 5.2 12 37.0
1.1 1.2 3 5.2 5.3 13
1.2 1.3 2 8.0 5.3 5.4 10
1.3 1.4 3 54 5.5 7 23.0
14 1.5 4 5.5 5.6 6
1.5 1.6 2 8.0 5.6 5.7 5
1.6 1.7 2 5.7 5.8 6 19.0
1.7 1.8 3 5.8 5.9 8
1.8 1.9 3 11.0 5.9 6.0 8
1.9 2.0 5 6.0 6.1 9 26.0
2.0 21 13 6.1 6.2 9
2.1 2.2 12 32.0 6.2 6.3 7
2.2 2.3 7 6.3 6.4 8 22.0
2.3 24 4 6.4 6.5 7
24 25 5 14.0 6.5 6.6 6
2.5 2.6 5 6.6 6.7 6 18.0
2.6 2.7 8 6.7 6.8 6
2.7 2.8 11 29.0 6.8 6.9 7
2.8 2.9 10 6.9 7.0 5 20.0
2.9 3.0 10 7.0 71 8
3.0 3.1 8 26.0 71 7.2 8
3.1 3.2 8 7.2 7.3 10 29.0
3.2 3.3 7 7.3 7.4 11
3.3 3.4 11 29.0 7.4 7.5 12
3.4 3.5 11 7.5 7.6 13 37.0
35 3.6 15 7.6 7.7 12
3.6 3.7 14 30.0 7.7 7.8 End
3.7 3.8 15 7.8 7.9 0 0.0
3.8 3.9 20 7.9 8.0 0
3.9 4.0 11 96.0 8.1 8.0 0
40 | 41 65 00

Depth (m)

0.0
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2.0
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3.0
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5.0

5.5

6.0

6.5

7.0

75

8.1 ]
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LOCATION ON SITE : Location 9

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

50

Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values Blows / 100mm
From To From To 0 10 20 30 40
00 | o1 0 NIA 41 | 42 9 00 1
01 ] 02 0 42 | 43 10 29.0 .
02 | 03 1 43 | 44 10 -
03 | 04 2 5.0 44 | 45 11 o —
04 | 05 2 45 | 46 | 11 340 ;:_
05 | 06 2 46 | 47 12 100
06 | o7 2 5.0 47 | 48 10 i
07 ] o8 1 48 | 49 7 27.0 15
08 | 09 1 49 | 50 10 =
09 | 1.0 2 4.0 50 | 5.1 12 1=
1.0 | 1.4 1 51 | 52 12 410 20 J=
11 | 12 1 52 | 53| 17 |~y
12 | 13 1 40 53 | 54 14 2.5 Jomm
13 | 14 2 54 | 55 15 44.0 §—
14 | 15 1 55 | 56 15 j—
15 | 16 3 7.0 56 | 57 14 3 —
16 | 17 3 57 | 58 | 13 390 —
1.7 | 18 2 58 | 5.9 12 35—
18 | 19 2 6.0 59 | 60 12 ~ J—
1.9 | 20 2 60 | 6.1 9 33.0 E o
20 | 24 2 61 | 6.2 12 g P—
21 | 22 2 15.0 62 | 63 18 e |———*H
22 | 23 11 63 | 64 17 54.0 S —m—
23 | 24 5 64 | 65 19 — ]
24 | 25 3 13.0 65 | 66 16 50—
25 | 26 5 66 | 67 14 51.0 T—
26 | 2.7 4 67 | 68 21 | ———
27 | 28 5 13.0 68 | 69 | 20 S ——
28 | 29 4 69 | 70 | 19 63.0 ;=E
29 | 30 6 70 | 74 24 6.0 j—__
30 | 34 8 23.0 71 | 72 21
31 | 32 9 72 | 73 26 71.0 65 | -
32 | 33 8 73 | 74 24 I——
33 | 34 8 23.0 74 | 75 20 ]
34 | 35 7 75 | 76 17 51.0 7.0
35 | 36 9 76 | 77 14
36 | 37 8 26.0 77 | 78 13 75 1
37 | 38 9 78 | 79 14 38.0 T—
38 | 3.9 7 79 | 80 11 T—
39 | 40 8 25.0 81 ] 80 ] EnD 81
40 | 44 10 0.0
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LOCATION ON SITE : Location 10

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N’ Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To

0.0 0.1 0 N/A 4.1 4.2 11

0.1 0.2 0 4.2 4.3 10 28.0
0.2 0.3 3 4.3 4.4 7

0.3 0.4 1 6.0 4.4 4.5 9

0.4 0.5 2 45 4.6 9 26.0
0.5 0.6 1 4.6 4.7 8

0.6 0.7 2 4.0 4.7 4.8 10

0.7 0.8 1 4.8 4.9 16 53.0
0.8 0.9 3 4.9 5.0 27

0.9 1.0 2 8.0 5.0 5.1 23

1.0 1.1 3 5.1 5.2 17 58.0
1.1 1.2 8 5.2 5.3 18

1.2 1.3 7 22.0 5.3 5.4 18

1.3 1.4 7 54 5.5 17 49.0
14 1.5 2 5.5 5.6 14

1.5 1.6 4 9.0 5.6 5.7 23

1.6 1.7 3 5.7 5.8 22 62.0
1.7 1.8 2 5.8 5.9 17

1.8 1.9 5 14.0 5.9 6.0 12

1.9 2.0 7 6.0 6.1 10 32.0
2.0 21 5 6.1 6.2 10

2.1 2.2 5 14.0 6.2 6.3 11

2.2 2.3 4 6.3 6.4 10 31.0
2.3 24 5 6.4 6.5 10

24 25 6 19.0 6.5 6.6 11

2.5 2.6 8 6.6 6.7 13 38.0
2.6 2.7 5 6.7 6.8 14

2.7 2.8 4 13.0 6.8 6.9 12

2.8 2.9 4 6.9 7.0 12 35.0
2.9 3.0 5 7.0 71 11

3.0 3.1 4 14.0 71 7.2 12

3.1 3.2 5 7.2 7.3 11 35.0
3.2 3.3 6 7.3 7.4 12

3.3 3.4 6 19.0 7.4 7.5 END

3.4 3.5 7 7.5 7.6 0 0.0
35 3.6 6 7.6 7.7 0

3.6 3.7 6 23.0 7.7 7.8 0

3.7 3.8 11 7.8 7.9 0 0.0
3.8 3.9 10 7.9 8.0 0

3.9 4.0 15 36.0 8.1 8.0 0

40 | 41 11 00

Depth (m)
0t

0.0

0.5

2.0

2.5

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0
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8.1 ]
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LOCATION ON SITE : Location 11

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N’ Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To

0.0 0.1 0 N/A 4.1 4.2 15

0.1 0.2 0 4.2 4.3 12 39.0
0.2 0.3 2 4.3 4.4 12

0.3 0.4 1 4.0 4.4 4.5 10

0.4 0.5 1 45 4.6 11 33.0
0.5 0.6 2 4.6 4.7 12

0.6 0.7 1 4.0 4.7 4.8 12

0.7 0.8 1 4.8 4.9 17 46.0
0.8 0.9 1 4.9 5.0 17

0.9 1.0 1 4.0 5.0 5.1 21

1.0 1.1 2 5.1 5.2 20 57.0
1.1 1.2 2 5.2 5.3 16

1.2 1.3 2 6.0 5.3 5.4 17

1.3 1.4 2 54 5.5 16 48.0
14 1.5 4 5.5 5.6 15

1.5 1.6 3 9.0 5.6 5.7 10

1.6 1.7 2 5.7 5.8 1 32.0
1.7 1.8 4 5.8 5.9 11

1.8 1.9 1 6.0 5.9 6.0 10

1.9 2.0 1 6.0 6.1 14 39.0
2.0 21 2 6.1 6.2 15

2.1 2.2 1 4.0 6.2 6.3 12

2.2 2.3 1 6.3 6.4 12 37.0
2.3 24 4 6.4 6.5 13

24 25 9 28.0 6.5 6.6 10

2.5 2.6 15 6.6 6.7 8 27.0
2.6 2.7 13 6.7 6.8 9

2.7 2.8 8 25.0 6.8 6.9 10

2.8 2.9 4 6.9 7.0 13 47.0
2.9 3.0 9 7.0 71 24

3.0 3.1 7 33.0 71 7.2 19

3.1 3.2 17 7.2 7.3 17 56.0
3.2 3.3 8 7.3 7.4 20

3.3 3.4 7 21.0 7.4 7.5 21

3.4 3.5 6 7.5 7.6 17 55.0
35 3.6 6 7.6 7.7 17

3.6 3.7 7 20.0 7.7 7.8 END

3.7 3.8 7 7.8 7.9 0 0.0
3.8 3.9 7 7.9 8.0 0

3.9 4.0 12 32.0 8.1 8.0 0

40 | 41 13 00

Depth (m)

0.0

0.5

2.0

2.5

3.0

35
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3.0 Test Results
3.12 -Test 12
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STANDARD DROP: 760mm

ROD TYPE/MASS : 8Kg/35mm &

CONE LEFT BEHIND : YES

LOCATION ON SITE : Location 12
HAMMER TYPE/MASS: Super Heavy/63.5Kg
CONE TYPE/DIAMETER: 909/50.5mm &
DAMPER USED : NO
HOLES BACKFILLED : NO
Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To
0.0 0.1 0 N/A 41 4.2 8
0.1 0.2 0 4.2 4.3 10 29.0
02 | 03 1 43 | 44 11
0.3 0.4 1 3.0 4.4 4.5 13
0.4 0.5 1 45 4.6 13 39.0
0.5 0.6 2 4.6 4.7 13
0.6 0.7 4 8.0 4.7 4.8 1
0.7 0.8 2 4.8 4.9 8 28.0
0.8 0.9 3 4.9 5.0 9
0.9 1.0 2 8.0 5.0 5.1 9
1.0 1.1 3 5.1 5.2 9 28.0
1.1 1.2 3 52 5.3 10
1.2 1.3 2 7.0 5.3 54 1
1.3 1.4 2 5.4 55 14 39.0
1.4 1.5 2 5.5 5.6 14
1.5 1.6 3 7.0 5.6 5.7 1
1.6 1.7 2 5.7 5.8 8 26.0
1.7 1.8 1 5.8 5.9 7
1.8 1.9 3 6.0 5.9 6.0 10
1.9 2.0 2 6.0 6.1 10 31.0
2.0 21 4 6.1 6.2 11
21 22 12 26.0 6.2 6.3 10
2.2 2.3 10 6.3 6.4 12 36.0
23 24 9 6.4 6.5 14
24 25 11 26.0 6.5 6.6 11
25 2.6 6 6.6 6.7 15 40.0
2.6 2.7 6 6.7 6.8 14
2.7 2.8 5 16.0 6.8 6.9 14
2.8 2.9 5 6.9 7.0 15 50.0
29 3.0 9 7.0 71 21
3.0 3.1 9 28.0 71 7.2 20
3.1 3.2 10 72 7.3 22 70.0
32 3.3 13 7.3 7.4 28
3.3 34 10 32.0 7.4 7.5 END
3.4 3.5 9 75 7.6 0 0.0
35 3.6 10 7.6 7.7 0
3.6 3.7 1 32.0 7.7 7.8 0
3.7 3.8 11 7.8 7.9 0 0.0
3.8 3.9 0 7.9 8.0 0
3.9 4.0 12 23.0 8.1 8.0 0
4.0 4.1 11 0.0

Depth (m)
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LOCATION ON SITE : Location 13

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To

0.0 0.1 0 N/A 41 4.2 4

0.1 0.2 0 4.2 4.3 5 13.0
0.2 0.3 1 4.3 4.4 4

03 | 04 2 6.0 44 | 45 4

0.4 0.5 3 45 4.6 5 14.0
0.5 0.6 2 4.6 4.7 5

0.6 0.7 1 5.0 4.7 4.8 5

0.7 0.8 2 4.8 4.9 6 18.0
0.8 0.9 1 4.9 5.0 7

0.9 1.0 1 3.0 5.0 5.1 8

1.0 1.1 1 5.1 5.2 9 25.0
1.1 1.2 1 52 5.3 8

1.2 1.3 1 4.0 5.3 54 9

1.3 1.4 2 5.4 55 10 28.0
1.4 1.5 4 5.5 5.6 9

1.5 1.6 4 11.0 5.6 5.7 11

1.6 1.7 3 5.7 5.8 1 33.0
1.7 1.8 2 5.8 5.9 11

1.8 1.9 2 6.0 5.9 6.0 18

1.9 2.0 2 6.0 6.1 25 64.0
2.0 21 3 6.1 6.2 21

21 22 3 8.0 6.2 6.3 14

2.2 2.3 2 6.3 6.4 15 51.0
23 24 2 6.4 6.5 22

24 25 2 5.0 6.5 6.6 20

25 2.6 1 6.6 6.7 17 53.0
2.6 2.7 2 6.7 6.8 16

2.7 2.8 2 6.0 6.8 6.9 15

2.8 2.9 2 6.9 7.0 20 53.0
29 3.0 2 7.0 71 18

3.0 3.1 2 6.0 71 7.2 13

3.1 3.2 2 72 7.3 20 51.0
32 3.3 2 7.3 7.4 18

3.3 34 2 6.0 7.4 7.5 16

3.4 3.5 2 75 7.6 17 47.0
35 3.6 2 7.6 7.7 14

3.6 3.7 3 7.0 7.7 7.8 END

3.7 3.8 2 7.8 7.9 0 0.0
3.8 3.9 3 7.9 8.0 0

3.9 4.0 5 12.0 8.1 8.0 0

40 | 41 4 0.0

Depth (m)

0.0

0.5

2.0

2.5

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0

75

8.1 ]

o
-

Blows / 100mm
20 30 40

o

50




3.0 Test Results
3.14-Test 14

FTR 37877

Page 16

LOCATION ON SITE : Location 14

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N’ Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To

0.0 0.1 0 N/A 4.1 4.2 3

0.1 0.2 0 4.2 4.3 4 11.0
02 [ o3 2 43 | 44 4

03 | o4 2 6.0 44 | 45 4

0.4 0.5 2 45 4.6 5 14.0
0.5 0.6 2 4.6 4.7 5

0.6 0.7 2 6.0 4.7 4.8 5

0.7 0.8 2 4.8 4.9 7 17.0
0.8 0.9 1 4.9 5.0 5

0.9 1.0 1 4.0 5.0 5.1 6

1.0 1.1 2 5.1 5.2 7 21.0
1.1 1.2 1 5.2 5.3 8

1.2 1.3 1 3.0 5.3 5.4 14

1.3 1.4 1 54 5.5 13 38.0
14 1.5 1 5.5 5.6 11

1.5 1.6 2 4.0 5.6 5.7 10

1.6 1.7 1 5.7 5.8 9 27.0
1.7 1.8 1 5.8 5.9 8

1.8 1.9 3 7.0 5.9 6.0 9

1.9 2.0 3 6.0 6.1 13 34.0
2.0 21 2 6.1 6.2 12

2.1 2.2 3 8.0 6.2 6.3 12

2.2 2.3 3 6.3 6.4 15 39.0
2.3 24 3 6.4 6.5 12

24 25 3 8.0 6.5 6.6 10

2.5 2.6 2 6.6 6.7 11 31.0
2.6 2.7 11 6.7 6.8 10

2.7 2.8 1 14.0 6.8 6.9 13

2.8 2.9 2 6.9 7.0 13 38.0
2.9 3.0 2 7.0 71 12

3.0 3.1 2 6.0 71 7.2 11

3.1 3.2 2 7.2 7.3 13 39.0
3.2 3.3 3 7.3 7.4 15

3.3 3.4 3 9.0 7.4 7.5 17

3.4 3.5 3 7.5 7.6 15 46.0
35 3.6 2 7.6 7.7 14

3.6 3.7 3 7.0 7.7 7.8 END

3.7 3.8 2 7.8 7.9 0 0.0
3.8 3.9 3 7.9 8.0 0

3.9 4.0 3 9.0 8.1 8.0 0

4.0 4.1 3 0.0

Depth (m)
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STANDARD DROP: 760mm

ROD TYPE/MASS : 8Kg/35mm &

CONE LEFT BEHIND : YES

LOCATION ON SITE : Location 15
HAMMER TYPE/MASS: Super Heavy/63.5Kg
CONE TYPE/DIAMETER: 90°/50.5mm &
DAMPER USED : NO
HOLES BACKFILLED : NO
Depth Blows/ | SPT'N’ Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To
0.0 0.1 0 N/A 4.1 4.2 7
0.1 0.2 0 4.2 4.3 7 21.0
0.2 0.3 2 4.3 4.4 7
0.3 0.4 2 5.0 4.4 4.5 5
0.4 0.5 1 45 4.6 5 15.0
0.5 0.6 2 4.6 4.7 5
0.6 0.7 1 5.0 4.7 4.8 5
0.7 0.8 2 4.8 4.9 5 16.0
0.8 0.9 3 4.9 5.0 6
0.9 1.0 2 8.0 5.0 5.1 9
1.0 1.1 3 5.1 5.2 10 29.0
1.1 1.2 3 5.2 5.3 10
1.2 1.3 3 9.0 5.3 5.4 8
1.3 1.4 3 54 5.5 8 24.0
14 1.5 3 5.5 5.6 8
1.5 1.6 3 10.0 5.6 5.7 7
1.6 1.7 4 5.7 5.8 7 23.0
1.7 1.8 3 5.8 5.9 9
1.8 1.9 4 10.0 5.9 6.0 25
1.9 2.0 3 6.0 6.1 16 52.0
2.0 21 6 6.1 6.2 11
2.1 2.2 8 21.0 6.2 6.3 11
2.2 2.3 7 6.3 6.4 10 31.0
2.3 24 6 6.4 6.5 10
24 25 6 17.0 6.5 6.6 8
2.5 2.6 5 6.6 6.7 9 26.0
2.6 2.7 4 6.7 6.8 9
2.7 2.8 5 13.0 6.8 6.9 10
2.8 2.9 4 6.9 7.0 11 33.0
2.9 3.0 4 7.0 71 12
3.0 3.1 5 16.0 71 7.2 11
3.1 3.2 7 7.2 7.3 12 33.0
3.2 3.3 39 7.3 7.4 10
3.3 3.4 12 66.0 7.4 7.5 9
3.4 3.5 15 7.5 7.6 10 30.0
35 3.6 13 7.6 7.7 11
3.6 3.7 10 34.0 7.7 7.8 END
3.7 3.8 11 7.8 7.9 0 0.0
3.8 3.9 10 7.9 8.0 0
3.9 4.0 6 22.0 8.1 8.0 0
4.0 4.1 6 0.0

Depth (m)
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LOCATION ON SITE : Location 16

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To

0.0 0.1 0 N/A 41 4.2 9

01 | 02 0 42 | 43 12 32.0
02 | 03 1 43 | 44 11

0.3 0.4 1 4.0 4.4 4.5 12

0.4 0.5 2 45 4.6 9 29.0
0.5 0.6 1 4.6 4.7 8

0.6 0.7 1 3.0 4.7 4.8 9

0.7 0.8 1 4.8 4.9 19 84.0
0.8 0.9 2 4.9 5.0 56

0.9 1.0 2 5.0 5.0 5.1 END

1.0 1.1 1 5.1 5.2 0 0.0
1.1 1.2 1 52 5.3 0

1.2 1.3 2 5.0 5.3 54 0

1.3 1.4 2 5.4 55 0 0.0
1.4 1.5 2 5.5 5.6 0

1.5 1.6 2 7.0 5.6 5.7 0

1.6 1.7 3 5.7 5.8 0 0.0
1.7 1.8 2 5.8 5.9 0

1.8 1.9 2 8.0 5.9 6.0 0

1.9 2.0 4 6.0 6.1 0 0.0
2.0 21 12 6.1 6.2 0

21 22 13 40.0 6.2 6.3 0

2.2 2.3 15 6.3 6.4 0 0.0
23 24 12 6.4 6.5 0

24 25 7 26.0 6.5 6.6 0

25 2.6 7 6.6 6.7 0 0.0
2.6 2.7 6 6.7 6.8 0

2.7 2.8 5 18.0 6.8 6.9 0

2.8 2.9 7 6.9 7.0 0 0.0
29 3.0 8 7.0 71 0

3.0 3.1 8 25.0 71 7.2 0

3.1 3.2 9 72 7.3 0 0.0
32 3.3 10 7.3 7.4 0

3.3 34 9 27.0 7.4 7.5 0

3.4 3.5 8 75 7.6 0 0.0
35 3.6 5 7.6 7.7 0

3.6 3.7 4 21.0 7.7 7.8 0

3.7 3.8 12 7.8 7.9 0 0.0
3.8 3.9 21 7.9 8.0 0

3.9 4.0 1" 44.0 8.1 8.0 0

40 | 41 12 0.0

Depth (m)
‘IAI‘I‘I‘I‘I‘I‘I‘I‘I‘ ‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘I‘II‘I‘I‘I‘I‘I‘I‘.‘.‘I‘l‘l‘l‘l‘-‘-‘l‘l‘-‘-‘-‘.‘-‘.A
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LOCATION ON SITE : Location 17

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N’ Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To

0.0 0.1 0 N/A 4.1 4.2 13

0.1 0.2 0 4.2 4.3 11 32.0
0.2 0.3 1 4.3 4.4 8

0.3 0.4 2 5.0 4.4 4.5 11

0.4 0.5 2 45 4.6 9 31.0
0.5 0.6 2 4.6 4.7 11

0.6 0.7 4 9.0 4.7 4.8 17

0.7 0.8 3 4.8 4.9 25 72.0
0.8 0.9 4 4.9 5.0 30

0.9 1.0 3 10.0 5.0 5.1 16

1.0 1.1 3 5.1 5.2 15 49.0
1.1 1.2 5 5.2 5.3 18

1.2 1.3 5 16.0 5.3 5.4 15

1.3 1.4 6 54 5.5 17 50.0
14 1.5 4 5.5 5.6 18

1.5 1.6 3 12.0 5.6 5.7 20

1.6 1.7 5 5.7 5.8 16 47.0
1.7 1.8 10 5.8 5.9 11

1.8 1.9 12 35.0 5.9 6.0 12

1.9 2.0 13 6.0 6.1 13 42.0
2.0 21 8 6.1 6.2 17

2.1 2.2 3 15.0 6.2 6.3 15

2.2 2.3 4 6.3 6.4 18 50.0
2.3 24 3 6.4 6.5 17

24 25 4 12.0 6.5 6.6 17

2.5 2.6 5 6.6 6.7 19 55.0
2.6 2.7 6 6.7 6.8 19

2.7 2.8 7 25.0 6.8 6.9 20

2.8 2.9 12 6.9 7.0 19 58.0
2.9 3.0 15 7.0 71 19

3.0 3.1 19 55.0 71 7.2 17

3.1 3.2 21 7.2 7.3 18 78.0
3.2 3.3 17 7.3 7.4 43

3.3 3.4 15 41.0 7.4 7.5 END

3.4 3.5 9 7.5 7.6 0 0.0
35 3.6 7 7.6 7.7 0

3.6 3.7 6 19.0 7.7 7.8 0

3.7 3.8 6 7.8 7.9 0 0.0
3.8 3.9 9 7.9 8.0 0

3.9 4.0 14 36.0 8.1 8.0 0

40 | 41 13 00

Depth (m)
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LOCATION ON SITE : Location 18

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N’ Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To

0.0 0.1 0 N/A 4.1 4.2 11

0.1 0.2 0 4.2 4.3 10 34.0
0.2 0.3 1 4.3 4.4 13

0.3 0.4 4 13.0 4.4 4.5 15

0.4 0.5 8 45 4.6 15 47.0
0.5 0.6 7 4.6 4.7 17

0.6 0.7 4 14.0 4.7 4.8 17

0.7 0.8 3 4.8 4.9 19 56.0
0.8 0.9 6 4.9 5.0 20

0.9 1.0 14 40.0 5.0 5.1 23

1.0 1.1 20 5.1 5.2 19 60.0
1.1 1.2 14 5.2 5.3 18

1.2 1.3 7 27.0 5.3 5.4 16

1.3 1.4 6 54 5.5 15 46.0
14 1.5 4 5.5 5.6 15

1.5 1.6 5 15.0 5.6 5.7 17

1.6 1.7 6 5.7 5.8 17 54.0
1.7 1.8 7 5.8 5.9 20

1.8 1.9 5 24.0 5.9 6.0 17

1.9 2.0 12 6.0 6.1 18 56.0
2.0 21 15 6.1 6.2 21

2.1 2.2 13 42.0 6.2 6.3 20

2.2 2.3 14 6.3 6.4 21 59.0
2.3 24 9 6.4 6.5 18

24 25 9 27.0 6.5 6.6 21

2.5 2.6 9 6.6 6.7 32 88.0
2.6 2.7 10 6.7 6.8 35

2.7 2.8 12 37.0 6.8 6.9 21

2.8 2.9 15 6.9 7.0 28 70.0
2.9 3.0 12 7.0 71 21

3.0 3.1 3 24.0 71 7.2 22

3.1 3.2 9 7.2 7.3 24 67.0
3.2 3.3 9 7.3 7.4 21

3.3 3.4 10 36.0 7.4 7.5 24

3.4 3.5 17 7.5 7.6 25 76.0
35 3.6 25 7.6 7.7 27

3.6 3.7 20 61.0 7.7 7.8 22

3.7 3.8 16 7.8 7.9 27 74.0
3.8 3.9 15 7.9 8.0 25

3.9 4.0 15 45.0 8.1 8.0 END

40 | 41 15 00

Depth (m)
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LOCATION ON SITE : Location 19

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : NO

HOLES BACKFILLED : NO

Depth Blows/ SPT'N'
(m) 100mm Values

From | To

0.0 0.1 0 0.0

0.1 0.2 0

0.2 0.3 2

0.3 0.4 2 5.0

0.4 0.5 1

0.5 0.6 1

0.6 0.7 2 5.0

0.7 0.8 2

0.8 0.9 3

0.9 1.0 10 24.0

1.0 1.1 11

1.1 1.2 7

1.2 1.3 5 19.0

1.3 1.4 7

1.4 1.5 6

15 1.6 5 16.0

1.6 1.7 5

1.7 1.8 5

1.8 1.9 5 15.0

1.9 2.0 5

2.0 2.1 7

2.1 2.2 8 23.0

2.2 2.3 8

23 2.4 8

2.4 2.5 9 27.0

2.5 2.6 10

26 2.7 10

2.7 2.8 8 23.0

2.8 2.9 5

2.9 3.0 4

3.0 3.1 6 16.0

3.1 3.2 6

3.2 3.3 6

3.3 34 6

34 3.5 7

35 3.6 END

3.6 3.7 0.0

3.7 3.8

3.8 3.9

3.9 4.0 0.0

4.0 4.1

Depth (m)

Blows / 100mm
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LOCATION ON SITE : Location 19A Moved 5 meters

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

90

Depth Blows/ | SPT'N’ Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values Blows / 100mm

From | To From | To 0 10 20 30 40 50 60 70 80
00 | 0.1 0 A 41 | 42 7 00 ]

01 | 02 0 42 | 43 7 21.0 .

02 | 03 2 43 | 44 7 i

03 | 04 1 5.0 44 | 45 7 05

04 | 05 2 45 | 46 8 20.0 .

05 | 06 2 46 | 47 14 10 jE:
06 | 07 1 4.0 47 | 48 13 =
07 | o8 1 48 | 49 28 121.0 15—
08 | 09 3 49 | 50 80 T
09 | 10 11 25.0 50 | 5.1 END I—
1.0 | 1.1 11 51 | 52 0 0.0 e —
11 |12 8 52 | 53 0 =

12 | 13 9 25.0 53 | 5.4 0 2.5 Jomm—
13 | 14 8 54 | 55 0 0.0 o |
14 | 15| 10 55 | 56 0 i—
15 | 16 7 25.0 56 | 5.7 0 30—
16 | 17 8 57 | 58 0 0.0 I
17 | 18 8 58 | 5.9 0 35 jEI
18 | 19 8 23.0 59 | 6.0 0 ~ Jom
1.9 2.0 7 6.0 6.1 0 0.0 % 40 :-_
T e T I —
22 | 23 5 63 | 6.4 0 0.0 Al —— -
23 | 24 6 64 | 65 0 | —
24 | 25 8 25.0 65 | 6.6 0 50 1

25 | 26 11 66 | 6.7 0 0.0 1

26 | 27 10 67 | 6.8 0 1

27 | 28 8 25.0 68 | 6.9 0 55

28 | 29 7 69 | 7.0 0 0.0 1

29 | 30 6 70 | 7.4 0 6.0 |

3.0 | 3.1 10 29.0 7.1 7.2 0 ]

31 | 3.2 13 72 | 73 0 0.0 65 1

32 | 33 11 73 | 74 0 ]

33 | 34 8 29.0 74 | 75 0 ]

34 [ 35 ] 10 75 |76 | o 00 707

35 | 36 10 76 | 7.7 0 1

36 | 37 11 30.0 77 | 78 0 75 1

37 | 38 9 78 | 7.9 0 0.0 1

38 | 39 5 79 | 80 0 1

3.9 4.0 4 18.0 8.1 8.0 0 81

4.0 4.1 9 0.0




3.0 Test Results
3.21 -Test 21

FTR 37877

Page 23

LOCATION ON SITE : Location 20

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

Depth Blows/ | SPT'N’ Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values
From To From To

0.0 0.1 0 N/A 4.1 4.2 4

0.1 0.2 0 4.2 4.3 12 31.0
0.2 0.3 1 4.3 4.4 15

0.3 0.4 2 4.0 4.4 4.5 18

0.4 0.5 1 45 4.6 19 52.0
0.5 0.6 1 4.6 4.7 15

0.6 0.7 1 3.0 4.7 4.8 16

0.7 0.8 1 4.8 4.9 18 50.0
0.8 0.9 1 4.9 5.0 16

0.9 1.0 2 5.0 5.0 5.1 18

1.0 1.1 2 5.1 5.2 23 61.0
1.1 1.2 3 5.2 5.3 20

1.2 1.3 2 7.0 5.3 5.4 15

1.3 1.4 2 54 5.5 16 49.0
14 1.5 3 5.5 5.6 18

1.5 1.6 3 8.0 5.6 5.7 22

1.6 1.7 2 5.7 5.8 21 59.0
1.7 1.8 3 5.8 5.9 16

1.8 1.9 5 11.0 5.9 6.0 15

1.9 2.0 3 6.0 6.1 14 44.0
2.0 21 4 6.1 6.2 15

2.1 2.2 3 9.0 6.2 6.3 13

2.2 2.3 2 6.3 6.4 1 34.0
2.3 24 3 6.4 6.5 10

24 25 3 9.0 6.5 6.6 13

2.5 2.6 3 6.6 6.7 11 35.0
2.6 2.7 4 6.7 6.8 11

2.7 2.8 4 12.0 6.8 6.9 12

2.8 2.9 4 6.9 7.0 15 40.0
2.9 3.0 5 7.0 71 13

3.0 3.1 6 18.0 71 7.2 11

3.1 3.2 7 7.2 7.3 10 31.0
3.2 3.3 9 7.3 7.4 10

3.3 3.4 9 27.0 7.4 7.5 11

3.4 3.5 9 7.5 7.6 11 34.0
35 3.6 10 7.6 7.7 12

3.6 3.7 10 31.0 7.7 7.8 END

3.7 3.8 11 7.8 7.9 0 0.0
3.8 3.9 16 7.9 8.0 0

3.9 4.0 12 45.0 8.1 8.0 0

40 | 41 17 00

Depth (m)

0.0 ]

0.5

2.0

2.5

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0

75

8.1 ]

o
-
o

Blows / 100mm
20 30 40

50




3.0 Test Results
3.21 - Test 22

FTR 37877

Page 24

LOCATION ON SITE : Location 21

HAMMER TYPE/MASS: Super Heavy/63.5Kg

STANDARD DROP: 760mm

CONE TYPE/DIAMETER: 90°/50.5mm &

ROD TYPE/MASS : 8Kg/35mm &

DAMPER USED : NO

CONE LEFT BEHIND : YES

HOLES BACKFILLED : NO

50

Depth Blows/ | SPT'N' Depth Blows/ | SPT'N'
(m) 100mm | Values (m) 100mm | Values Blows / 100mm
From To From To 0 10 20 30 40
00 | 01 0 NIA 41 | 42 15 00 1
01 | 02 0 42 | 43 15 44.0 e
02 | 03 2 43 | 44 14 -
03 | 04 3 7.0 44 | 45 11 o —
04 | 05 2 45 | 46 | 11 320 ;E
05 | 06 2 46 | 47 10 10 Jm
06 | 07 2 6.0 47 | 48 8 =
07 | os 2 48 | 49 10 29.0 15 -
08 | 09 2 49 | 50 11 I—_3
09 | 10 2 6.0 50 | 5.1 10 —
1.0 | 1.1 2 51 | 52 11 21.0 20—
11 | 12 3 52 | 53 0 —
12 | 13 3 10.0 53 | 54 11 25 —
13 | 14 4 54 | 55 12 34.0 o |
14 | 15 3 55 | 56 11 To—
15 | 16 2 9.0 56 | 5.7 10 . —
16 | 17 4 57 | 58 10 32,0 —
17 | 18 5 58 | 59 12 35—
18 | 1.9 8 200 59 | 60 14 ~ J—
1.9 2.0 7 6.0 6.1 16 47.0 % 40 j——_
20 | 241 7 61 | 62 17 g I—
21 | 22 9 26.0 62 | 63 20 e I
22 | 23 10 63 | 64 19 59.0 4.5 |—
23 | 24 11 64 | 65 20 I —
24 | 25 10 31.0 65 | 66 19 5.0 Jm—
25 | 26 10 66 | 67 19 60.0 r—
26 | 27 T 67 | 68 | 22 —
27 | 28 9 29.0 68 | 69 | 21 5 —
28 | 29 9 69 | 70 | 22 65.0 ;=-_
29 | 30 8 70 | 71 22 6.0 |——
30 | 31 5 17.0 74 | 7.2 23
31 | 32 4 72 | 73 24 75.0 65 ]
32 | 33 6 73 | 74 28 ]
33 | 34 9 24.0 74 | 75 29 ]
34 | 35 9 75 | 76 30 92.0 70}
35 | 36 10 76 | 77 33
36 | 37 7 25.0 77 | 78 | END 75 1
37 | 38 8 78 | 79 0 0.0 :
38 | 39 7 79 | 80 0 ]
3.9 4.0 13 36.0 8.1 8.0 0 81
40 | 44 16 0.0




END OF REPORT



Appendix 3 - Geotechnical Laboratory Test Results



E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860919

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WSE1 at 1.5m

26/01/2022

28/01/2022

23/02/2022

WSE1 at 1.3m

Site won

Disturbed Bulk Sample

Client (Test results apply to sample as received)
DB

Brown gravelly silty clayey SAND

: After wet sieving
= 68
= Non-plastic
= N/A
= N/A

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860920

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WS2 at 1.6m

26/01/2022

28/01/2022

23/02/2022

WS2 at 1.6m

Site won

Disturbed Bulk Sample

Client (Test results apply to sample as received)

DJ
Greyish brown slightly sandy silty CLAY

: After wet sieving
= 99
= 19
= 40
= 21

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860921

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WS9 at 3.0m

26/01/2022

28/01/2022

23/02/2022

WS9 at 3.0m

Site won

Disturbed Bulk Sample

Client (Test results apply to sample as received)
DJ

Brown gravelly slightly sandy silty CLAY

: After wet sieving
= 51
= 15
= 27
= 12

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860922

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WS11 at 2.0m

26/01/2022

28/01/2022

21/02/2022

WS11 at 2.0m

Site won

Disturbed Bulk Sample

Client (Test results apply to sample as received)
DJ

Brown slightly gravelly slightly sandy silty CLAY

: After wet sieving
= 67
= 13
= 26
= 13

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860923

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WS13 at 1.3m

26/01/2022

28/01/2022

21/02/2022

WS13 at 1.3m

Site won

Disturbed Bulk Sample

Client (Test results apply to sample as received)
DJ

Brown slightly sandy silty CLAY

: After wet sieving
= 98
= 16
= 31
= 15

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860924

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WS13 at 1.7m
26/01/2022

28/01/2022

21/02/2022

WS13 at 1.7m

Site won

Disturbed Bulk Sample
Client (Test results apply to sample as received)
DB

Brown gravelly silty SAND

: After wet sieving
= 70
= Non-plastic
= N/A
= N/A

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860925

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WS15 at 1.5m

26/01/2022

28/01/2022

22/02/2022

WS15 at 1.5m

Site won

Disturbed Bulk Sample

Client (Test results apply to sample as received)
DB

Brown slightly gravelly slightly sandy silty CLAY

: After wet sieving
= 69
= 14
= 29
= 15

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860926

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WS17 at 1.2m

26/01/2022

28/01/2022

22/02/2022

WS17 at 1.2m

Site won

Disturbed Bulk Sample

Client (Test results apply to sample as received)
DJ

Reddish brown slightly gravelly slightly sandy silty CLAY

: After wet sieving
= 54
= 15
= 24
= 9

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860927

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WS18 at 1.2m

26/01/2022

28/01/2022

22/02/2022

WS18 at 1.2m

Site won

Disturbed Bulk Sample

Client (Test results apply to sample as received)
DJ

Brown slightly gravelly slightly sandy silty CLAY

: After wet sieving
= 64
= 15
= 28
= 13

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860928

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WS20 at 1.5m

26/01/2022

28/01/2022

23/02/2022

WS20 at 1.5m

Site won

Disturbed Bulk Sample

Client (Test results apply to sample as received)
DB

Brown slightly gravelly slightly sandy silty CLAY

: After wet sieving
= 63
= 13
= 23
= 10

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




E-geo Solutions Ltd.
Glasgow House
High Street

St Asaph
Denbighshire

LL17 ORD

Date: 07 March 2022
Test Report Ref: TR 860929

Page 1 of 1

Contract: Ruabon Park, Ruabon, Wrecsam

TEST REQUIREMENTS:

SAMPLE DETAILS:

Certificate of sampling received:

Laboratory Ref. No:
Client Ref. :

Date and Time of Sampling:
Date of Receipt at Lab:
Date of Start of Test:
Sampling Location:
Name of Source:
Method of Sampling:
Sampled By:

Tested By:

Soil Description:

RESULTS:

History of sample:

% Materials passing 425um
Plastic Limit

Liquid Limit

Plasticity Index

This test report shall not be reproduced, except in full, without the written approval of Celtest Company Limited.

LABORATORY TEST REPORT

Determination of liquid limit (80g/30° fall cone method: 4 point with
increasing water content); Plastic limit and plasticity index in accordance
with BS EN I1SO 17892-12: 2018 Clause 5.3, 5.5 and 6.5 respectively.

No

$100437

WS20 at 2.1m

26/01/2022

28/01/2022

23/02/2022

WS20 at 2.1m

Site won

Disturbed Bulk Sample

Client (Test results apply to sample as received)
DB

Brown slightly gravelly slightly sandy silty CLAY

: After wet sieving
= 69
= 15
= 27
= 12

These results relate only to the items tested.

Comments:
None

Report checked and approved by:

Euros Jones
Soils Team Manager




Appendix 4 - Gas Monitoring Results
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Gareth Huw Jones
E-Geo Solutions Ltd
Glasgow House

High Street
Llanelwy

LL17 ORD

Radon Report

Advisory report on the requirement for radon protective measures in
new buildings, conversions and extensions to existing buildings.
The report also indicates whether a site is located within a radon
Affected Area

Report Id: BGS 326495/34724

Client reference:
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Contains OS data © Crown Copyright and database right 2022. OS OpenMap Local: Scale: 1:5 000 (1cm = 50 m)
Search location indicated in red

This report describes a site located at National Grid Reference 329883, 343269.
Note that for sites of irregular shape, this point may lie outside the site boundary.
Where the client has submitted a site plan the assessment will be based on the area

given.
Date: 16 May 2022 Page: 2 of 8
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Radon Report: UK

When extensions are made to existing buildings in high radon areas, or new
buildings are constructed in these areas, the Building Regulations for England,
Wales, Scotland and Northern Ireland require that protective measures are taken
against radon entering the building.

This report provides information on whether radon protective measures are required.
Depending on the probability of buildings having high radon levels, the Regulations
may require either:

1. No protective measures
2. Basic protective measures
3. Full protective measures

This is an advisory report on the requirement for radon protective measures in new
buildings, conversions and extensions. The report also indicates whether a site is
located within a radon Affected Area

Requirement for radon protective measures

The determination below follows advice in BR211 Radon: Guidance on protective
measures for new buildings (2015 edition), which also provides guidance on what to
do if the result indicates that protective measures are required.

Is the property in an area where radon protective measures are required for
new buildings or extensions to existing ones as described in publication
BR211 (2015 edition) Radon: Guidance on protective measures for new
buildings?

BASIC RADON PROTECTIVE MEASURES ARE REQUIRED FOR THE REPORT
AREA.

More details of the protective measures required are available in BR211 Radon:
Guidance on protective measures for new buildings (2015 Edition). Additional
information and guidance is available from the Building Research Establishment
website (http://www.bre.co.uk/radon/).

Whether or not the radon level in a building is above or below the radon Action Level
can only be established by having the building tested. The UKHSA provides a radon
testing service which can be accessed at www.ukradon.org or by telephone (01235
822622).

If you require further information or guidance, you should contact your local authority
building control officer or approved inspector.

Date: 16 May 2022 Page: 3 of 8
© UKRI, 2022. All rights reserved. BGS Report No:
BGS_326495/34724
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Contains OS data © Crown Copyright and database right 2022
Scale: 1:10 000 (1cm = 100 m)
Search area indicated in red

Is the property in a radon Affected Area as defined by the UK Health Security
Agency (UKHSA) and if so what percentage of homes are estimated to be
above the Action Level? YES

Additional Information

THE PROPERTY IS IN A RADON AFFECTED AREA WHERE 3 TO 5% OF HOMES
ARE ESTIMATED TO BE AT OR ABOVE THE ACTION LEVEL.

The UKHSA recommends a radon 'Action Level' of 200 Becquerels per cubic metre
of air (Bq m3) for the annual average of the radon gas concentration in a home.
Where 1% or more of homes are estimated to exceed the Action Level the area
should be regarded as a radon Affected Area.

This report informs you whether the property is in a radon Affected Area and the
percentage of homes that are estimated to be at or above the radon Action Level at
this location. Being in an Affected Area does not necessarily mean there is a radon
problem in the property; the only way to find out whether the radon level is above or
below the Action Level is to carry out a radon measurement.

Date: 16 May 2022 Page: 4 of 8
© UKRI, 2022. All rights reserved. BGS Report No:
BGS_326495/34724
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The UKHSA advises that radon gas should be measured in all properties within
radon Affected Areas and that homes with radon levels above the Action Level (200
Bqg m-?) should be remediated. Householders with levels between the Target Level
(100 Bg m-3) and Action Level should seriously consider reducing their radon level,
especially if they are at greater risk, such as if they are current or ex smokers.
Whether or not a home is in fact above or below the Action Level or Target Level can
only be established by having the building tested. The UKHSA provides a validated
radon testing service which can be accessed at www.ukradon.org.

The information in this report provides an answer to one of the standard legal
enquiries on house purchase in England and Wales, known as Law Society CON29
Enquiries of the Local Authority (2016); 3.14 Radon Gas: Do records indicate that the
property is in a “Radon Affected Area” as identified by the UKHSA. The data can also
be used to advise house buyers and sellers in Scotland and Northern Ireland.

If you are buying a new build property in a Radon Affected Area, you should ask the
builder whether radon protective measures were incorporated in the construction of
the property.

If you are buying a currently occupied property in a radon Affected Area, you should
ask the present owner whether radon levels have been measured in the property. If
they have, ask whether the results were above the radon Action Level and if so,
whether remedial measures were installed, radon levels were re-tested, and if the
results of re-testing confirmed the effectiveness of the measures.

Further information on radon is available from the UKHSA at www.ukradon.org.

Date: 16 May 2022 Page: 5 of 8
© UKRI, 2022. All rights reserved. BGS Report No:
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What is radon?

Radon is a naturally occurring radioactive gas, which is produced by the radioactive
decay of radium which, in turn, is derived from the radioactive decay of uranium.
Uranium is found in small quantities in all soils and rocks, although the amount varies
from place to place. Radon released from rocks and soils is quickly diluted in the
atmosphere. Concentrations in the open air are normally very low and do not present
a hazard. Radon that enters enclosed spaces such as some buildings (particularly
basements), caves, mines, and tunnels may reach high concentrations in some
circumstances. The construction method and degree of ventilation will influence
radon levels in individual buildings. A person’s exposure to radon will also vary
according to how particular buildings and spaces are used.

Inhalation of the radioactive decay products of radon gas increases the chance of
developing lung cancer. If individuals are exposed to high concentrations for significant
periods of time, there may be cause for concern. In order to limit the risk to individuals,
the Government has adopted an Action Level for radon in homes of 200 becquerels per
cubic metre (Bq m3). The Government advises householders that, where the radon
level exceeds the Action Level, measures should be taken to reduce the concentration.

Radon in workplaces

The lonising Radiation Regulations, 1999, require employers to take action when radon
is present above a defined level in the workplace. Advice may be obtained from your
local Health and Safety Executive Area Office or the Environmental Health Department
of your local authority. The BRE publishes a guide (BR293): Radon in the workplace.
BRE publications may be obtained from the BRE Bookshop, Tel: 01923 664262, email:
bookshop@bre.co.ukwebsite: www.brebookshop.com

Date: 16 May 2022 Page: 6 of 8
© UKRI, 2022. All rights reserved. BGS Report No:
BGS_326495/34724



GeoReports

Contact Details

Keyworth Office

British Geological Survey
Environmental Science Centre
Nicker Hill

Keyworth

Nottingham

NG12 5GG

Tel: 0115 9363143

Email: enquiries@bgs.ac.uk

Wallingford Office

British Geological Survey
Maclean Building
Wallingford

Oxford

0OX10 8BB

Email: enquiries@bgs.ac.uk

Edinburgh Office

British Geological Survey
Lyell Centre

Research Avenue South
Edinburgh

EH14 4AP

Tel: 0131 6671000
Email: enquiry@bgs.ac.uk

Date: 16 May 2022 Page: 7 of 8
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Terms and Conditions

General Terms & Conditions

This Report is supplied in accordance with the GeoReports Terms & Conditions available on the BGS website at
https://shop.bgs.ac.uk/georeports and also available from the BGS Enquiry Service at the above address.

Important notes about this Report

. The data, information and related records supplied in this Report by BGS can only be indicative and should not
be taken as a substitute for specialist interpretations, professional advice and/or detailed site investigations. You
must seek professional advice before making technical interpretations on the basis of the materials provided.

e  Geological observations and interpretations are made according to the prevailing understanding of the subject at
the time. The quality of such observations and interpretations may be affected by the availability of new data, by
subsequent advances in knowledge, improved methods of interpretation, and better access to sampling locations.

. Raw data may have been transcribed from analogue to digital format, or may have been acquired by means of
automated measuring techniques. Although such processes are subjected to quality control to ensure reliability
where possible, some raw data may have been processed without human intervention and may in consequence
contain undetected errors.

. Detail, which is clearly defined and accurately depicted on large-scale maps, may be lost when small-scale maps
are derived from them.

e  Although samples and records are maintained with all reasonable care, there may be some deterioration in the
long term.

. The most appropriate techniques for copying original records are used, but there may be some loss of detail and
dimensional distortion when such records are copied.

. Data may be compiled from the disparate sources of information at BGS's disposal, including material donated to
BGS by third parties, and may not originally have been subject to any verification or other quality control process.

. Data, information and related records, which have been donated to BGS, have been produced for a specific
purpose, and that may affect the type and completeness of the data recorded and any interpretation. The nature
and purpose of data collection, and the age of the resultant material may render it unsuitable for certain
applications/uses. You must verify the suitability of the material for your intended usage.

. If a report or other output is produced for you on the basis of data you have provided to BGS, or your own data
input into a BGS system, please do not rely on it as a source of information about other areas or geological
features, as the report may omit important details.

e  The topography shown on any map extracts is based on the latest OS mapping and is not necessarily the same
as that used in the original compilation of the BGS geological map, and to which the geological linework available
at that time was fitted.

. Note that for some sites, the latest available records may be historical in nature, and while every effort is made to
place the analysis in a modern geological context, it is possible in some cases that the detailed geology at a site
may differ from that described.

Copyright:

Copyright in materials derived from the British Geological Survey's work, is owned by UK Research and Innovation
(UKRI) and/ or the authority that commissioned the work. You may not copy or adapt this publication, or provide it to a
third party, without first obtaining UKRI's permission, but if you are a consultant purchasing this report solely for the
purpose of providing advice to your own individual client you may incorporate it unaltered into your report to that client
without further permission, provided you give a full acknowledgement of the source. Please contact the BGS Copyright
Manager, British Geological Survey, Environmental Science Centre, Nicker Hill, Keyworth, Nottingham NG12 5GG.
Telephone: 0115 936 3100.

© UKRI 2022 All rights reserved.

This product includes mapping data licensed from the Ordnance Survey® with the permission of the Controller
of Her Majesty’s Stationery Office. © Crown Copyright 2022. All rights reserved. Licence number 100021290
EUL

Report issued by
BGS Enquiry Service

Date: 16 May 2022 Page: 8 of 8
© UKRI, 2022. All rights reserved. BGS Report No:
BGS_326495/34724
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Element Materials Technology

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

P: +44 (0) 1244 833780
F: +44 (0) 1244 833781

W: www.element.com

Nine samples were received for analysis on 31st January, 2022 of which nine 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

E-Geo Solutions

Glasgow House
High Street

St Asaph
Denbighshire
LL17 OUN

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Huw Littler-dJones

9th February, 2022

Test Report 22/1472 Batch 1
Ruabon

31st January, 2022

Final Report

1

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.

Authorised By:

A Peerse

Hayley Prowse

Project Manager

Please include all sections of this report if it is reproduced

Element Materials Technology Environmental UK Limited

Registered in England and Wales
Registered Office: 3rd Floor Davidson Building, 5 Southampton Street, London WC2E 7HA
Company Registration No: 11371415

1of7



Element Materials Technology

Client Name: E-Geo Solutions Report : Solid
Reference:
Location: Ruabon Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Huw Littler-Jones
EMT Job No: 22/1472
EMT Sample No. 1 2 3 4 5 6 7 8 9
Sample ID WS3-1.50 Ws9 Ws11-1.5 WsS13-1.4 WS15-1.5 WS17-1.2 WS18-1.2 ‘WS20-1.50 WS20-2.1
Depth 1.50 1.00 1.50 1.40 1.50 1.20 1.20 1.50 2.10 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers J J J J J J J J J

Sample Date | 18/01/2022 [ 21/01/2022 | 25/01/2022 | 25/01/2022 | 27/01/2022 | 27/01/2022 | 27/01/2022 | 27/01/2022 | 27/01/2022

Sample Type Clay Clay Clay Clay Clay Clay Clay Clay Clay
Batch Number 1 1 1 1 1 1 1 1 1
LODLOR | units | Moo

Date of Receipt| 31/01/2022  31/01/2022 | 31/01/2022 | 31/01/2022 | 31/01/2022 | 31/01/2022 | 31/01/2022 | 31/01/2022 | 31/01/2022 ’
Sulphate as SO4 (2:1 Ext)™ 0.0053 0.0135 0.0034 0.0064 0.0087 0.0091 0.0099 0.0081 0.0680 <0.0015 gll TM38/PM20
Sample Type Clay Clay Clay Clay Clay Clay Clay Clay Clay None PM13/PMO
Sample Colour Medium Brown| Medium Brown| Medium Brown | Medium Brown| Medium Brown | Medium Brown| Medium Brown| Medium Brown| Medium Brown None PM13/PMO
Other ltems stones |stones, sand| stones stones stones | stones, vegetation[  stones stones stones None PM13/PMO

Please include all sections of this report if it is reproduced
QF-PM 3.1.2 v11 All solid results are expressed on a dry weight basis unless stated otherwise. 20f7



Ljo¢

paonpoudai si Ji §i Hodai sy} JO SUONOSS ||e apnjoul 8ses|d

€A LL'L'E ND-4O

*JoW jou aJe elId}ID )9S JI Bunjeinap se papJodal ale pajipaldde ale Yaiym sashjeue Ajuo
‘Buijelnap a1aM auou asnedaq si } pajsi| ale sajdwes ou j| “Jodal siy} ul pauonuaw ase Bunelirap aie jeyy sajdwes Ajuo jey) ajou ases|d

Z2.¥1/zz 9ol 1o} synsas pyodal sjdwes Bupeinap oN

'ON ‘'ON
uoseay sishleuy a|dwes yydeq @l e|dwes yojeg qor
E] E!

SaUOr-JoIIT MNH :Joejuon

uogeny :uoneoso]

:90UdI9)9Yy

SuoIN|0S 0995-3 :aweN jusl|n

s9|dweg Buneinaq Jo uoijeolIJoN

ABojouyos9] sjeliaje|y Jusawa|gy




NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
EMT Job No.: 22/1472

SOILS and ASH

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. Asbestos samples are retained for 6
months.

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. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. 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. Ash samples are dried at 37°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.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

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 to 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 .

1ISO17025 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 QOil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
STACK EMISSIONS

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 for Dioxins and Furans and Dioxin like PCBs has been performed on XAD-2 Resin, only samples which use this
resin will be within our MCERTS scope.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.
DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

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.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 40of7



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
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 50f7



EMT Job No.: 22/1472

REPORTS FROM THE SOUTH AFRICA LABORATORY
Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not

been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# 1ISO17025 (UKAS Ref No. 4225) accredited - UK.

SA 1ISO17025 (SANAS Ref No.T0729) 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.
o> Results above calibration range, the result should be considered the minimum value. The actual result could be significantly

higher.

* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C

CO 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

ocC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise.
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Executive Summary

Details

Summary of Main Text

Introduction

This report has been prepared on the instructions of Carter Jonas which
proposes to market the site on behalf of their client for mixed industrial and
residential purposes. It presents the results of a Phase 1 Contamination
Assessment for the development.

Site Description

The 24.62 acre site consists of farmland.

Summary of
Historical Mapping

Historical maps indicate the site has consisted of agricultural farmland, since
the earliest editions. From 1900-1961 a football ground was present in the
southwest corner of the site. A colliery was present directly to the west from
1873-1967 with the groundsure report indicating that this may have
extended onto the site. The colliery was decommissioned in the 1960’s.
Railway sidings are noted 25m to the northwest from 1873-1960, with the
groundsure report stating that these may have extended onto the site. A
quarry was present 100m to the northwest from 1899-1961.

Environmental
Setting

Published geology is of glaciofluvial deposits within the north east of the site
with Glacial Till overlying the remainder of the site overlying the Etruria
Formation (Mudstone) on the eastern and central sections of the site,
Pennine Lower Coal Measures Formation on the western edge of the site.

The glaciofluvial deposits are classified as a secondary (A) aquifer, the Till
as unproductive strata, and the Etruria Formation and the Pennine Lower
Coal Measures Formation as secondary (A) aquifers. The site is not within
a groundwater source protection zone.

The nearest surface water feature is a large pond in the centre of the site

The site is bordered to the east by James Caravan Park with the A483 and
fields beyond this, to the north by the A539 with residential properties
beyond, to the west by Clwyd Caravan & Leisure with the B5605 beyond and
to the south by farmland.

The site is indicated to be within an area affected by radon as between 10
and 30% of properties are above the Action Level. Full radon protective
measures are necessary.

Environmental
Search Data

The following environmental search entries were identified that could
potentially affect site condition:

Discharge consent — Container site (226m west)
Waste treatment plants — Tyre recycling plant (173m west)

e Current industrial sites — Clwyd Caravans & Leisure Ltd (94m west),
Electricity substation (133m north), Hopper (153m southwest), Civic
Amenity site (201 m west), Electricity substation (234m west).

Potential
Contamination
Sources

The desk study and site reconnaissance have identified the following
potential sources of contamination that could affect site condition:
e Infilled former ponds (on-site)
e Made ground associated with former sports ground and suspected road
feature(on-site)
Agricultural use of site associated with farming (on-site)
Former marshland (on-site)
Infilled unspecified mine (on-site)
Historical colliery (adjacent to western boundary)
Historical tanks (122m northwest)
Spoil heaps associated with former colliery (5m northwest)
Historical railway (adjacent to northwest and west)

Risk Ratings

Low to High

Recommendations

e Intrusive investigation to confirm desk study findings. To include: (i)
sampling and testing of soils to determine contaminative nature of soils
and groundwater, (ii) monitoring wells and an appropriate number of
visits to establish the presence and levels of ground gas.
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The Mineral and Waste Planning Officer at Wrexham County Council
should be contacted to confirm that the site does not lie over a potentially
workable coal deposit.
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Desk Study General Notes

1

10

This report has been prepared by MLM Consulting Engineers Ltd (MLMCEL) and
provides available factual data for the site at the time of the study and as obtained
from the sources described in the text. The data is related to the site on the basis
of the site location information provided by the Client.

It should be appreciated that the desk study information is not necessarily
exhaustive and that further information relevant to the site and its proposed use
may be available.

The accuracy of map extracts cannot be guaranteed and it should be recognised
that different conditions on site may have existed between and subsequent to the
various map editions.

Any borehole data from the British Geological Survey (BGS) sources is included on
the following basis: ‘The British Geological Survey accept no responsibility for
omissions or misinterpretations of the data from their Data Bank as this may be
old or obtained from non-BGS sources and may not represent current
interpretation’.

Unless stated otherwise, the identification and assessment of potential of
geotechnical issues is excluded from this report, although such assessments can
be undertaken by MLMCEL on request.

The copyright in this report and other plans and documents prepared by MLMCEL
in relation to this project is owned by MLMCEL and no such report, plan or document
may be reproduced, published or adapted without their written consent. Complete
copies of this report may, however, be made and distributed by the Client as an
expedient in dealing with matters related to its commission.

The content of websites visited during internet searches has not been validated and
is accepted de facto and without prejudice. Anyone relying upon the information
obtained from such sources does so at their own risk. Notwithstanding, MLMCEL
takes all reasonable care in utilising information only from reputable and
professional sources.

This report was prepared only for our Client and was not intended to be relied on
by any other party. Third parties should not rely on the facts, matters or opinions
set out in this report without the express written permission of MLMCEL.

The data contained within the Groundsure report is subject to the copyright and
database rights ownership of the Groundsure Ltd.

Ordnance Survey mapping included within the Groundsure report is protected by
Crown Copyright and must not be used for any purpose outside the context of this
report.
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1 Introduction
1.1 General

This report has been prepared by MLM Consulting Engineers Limited (MLMCEL) on
the instructions of Carter Jonas on behalf of their client, which is proposing to
market the site for mixed use including residential and commercial development.

1.2 Terms of Reference

The terms of reference for the work were set out in the MLMCEL proposal 773135-
FEE-ENV-001 dated 22 July 2015.

1.3 Scope of Work

This Phase 1 Contamination Assessment report presents the readily available
information on and addresses the following:

e Current use and condition of the site based on a site walkover

e Previous uses of the site and surroundings based on available historical
mapping and data

e Environmental setting in terms of geology, hydrogeology, hydrology and
surrounding land use

e Environmental data searches

e Development of a preliminary conceptual site model and identification of
potential risks to human health and environmental receptors

e Conclusions and recommendations

1.4 Technical Approach

The process of assessment adopted in this report generally follows the guidance
provided in the following publications:

e Model Procedures for the Management of Land Contamination. Environment
Agency Contaminated Land Report 11 (CLR11)

e GPLC1 - Guiding principles for land contamination. Environment Agency 2010
National Planning Policy Framework (NPPF) (2012)
NHBC Part 4 Foundations - Chapter 4.1 Land quality: Managing ground
conditions

1.5 Proposed Development

It is understood that the proposed development will comprise the construction of
139,500 sq ft of office space, 50,000 sq ft of warehousing, 20,000 sq ft of retail,
30,000 sq ft of restaurant and/or hotel use, and 319 residential units. The existing
pond in the centre of the site will remain.

An indicative site layout is shown on Bingham:Hall Associates drawing Combined
Services Layout ref. 2978.100 rev P1 dated August 2015.

773135-REP-ENV-001 1
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2

The Site
2.1 Location

The site is located in Ruabon Park, Wrexham, LL14 3EH. The National Grid
Reference for the site is 329736 343226.

A location plan of the site is presented as Figure 1.

2.2 Site Environmental Setting

2.2.1 Geology

Published geology is of Glacio-fluvial deposits in the north east of the site and
Glacial Till deposits across the centre and south west. These superficial deposits
generally overly a solid geology of the Etruria Formation (mudstone) which is
recorded beneath the majority of the site with exception of the western extremity
which is underlain by the Pennine Lower Coal Measures Formation.

The Groundsure Report (see section 3) indicates that the site is in an area affected
by radon as between 10 and 30% of properties are above the Action Level. Full
radon protective measures are likely to be necessary in new buildings.

The BGS borehole scan website indicates records of four boreholes having been
drilled on site. One borehole encountered a strata sequence of topsoil (0.27m
thick) and gravelly silty very sandy clay (4.35m thick).

2.2.2 Hydrogeology

The Environment Agency website provides the following hydrogeological
information:

Table 2.1 Aquifer Properties

Aspect Designation Description
Groundwater No SPz The site is not within a catchment area where
Source Protection groundwater is discharged to a source.
Zone
Superficial Aquifer Secondary Permeable layers capable of supporting water
Designation Aquifer (A) supplies at a local rather than strategic scale, and
Glacio-fluvial in some cases forming an important source of base
deposits flow to rivers.
Superficial Aquifer Unproductive These are deposits with low permeability that have
Designation Strata negligible significance for water supply or river
Till base flow.
Bedrock Aquifer Secondary Permeable layers capable of supporting water
Designation Aquifer (A) supplies at a local rather than strategic scale, and

Etruria Formation

Bedrock Aquifer
Designation

Pennine Lower
Coal Measures

in some cases forming an important source of base
flow to rivers.

There is one historical groundwater abstraction within 2km for farming uses. It is
located 1,992m to the northwest.
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There are no public water supply boreholes within 2km of the site.
2.2.3 Hydrology

The Groundsure report indicates that there are twelve significant surface water
features within 250m of the site, including three that are on the site. The on site
features include a small lake in the centre with a drain extending northwards, and
ditches in the south and east.

The site is not shown to be in an area likely to be affected by sea or river flooding.
There are no abstractions from surface waters within 2km of the site.
2.2.4 Mining

A Coal Authority Mining Report has been obtained for the site and is summarised
below. A full copy is attached as Appendix B.

The Coal Authority report states that the site is in the likely zone of influence from
workings in nine seams of coal at 100 to 580m depth, and was last worked in 1927.
The Coal Authority suggest that any ground movement associated with these coal
workings should have ceased by now.

The report indicates that there are no known coal mine entries within, or within 20
metres of the boundary of the property. The Coal Authority is not aware of any
evidence of damage arising due to geological faults or other lines of weakness that
have been affected by coal mining.

The report indicates that there is no record of a mine gas emission requiring action
by the Coal Authority within the boundary of the property.

The report states that the property is not in an area for which the Coal Authority is
determining whether to grant a license to remove coal using underground methods.
However, reserves of coal exist in the local area which could be worked at some
time in the future.

The report does not indicate that there are records of notice of the risk of the land
being affected by subsidence having been given under section 46 of the Coal Mining
Subsidence Act 1991.

Review of the geological information available from the BGS and the information
given within the Coal Authority Mining Report indicates that although coal horizons
may exist beneath the site, they are at a significant depth and it is considered
unlikely that any instability associated with these coal horizons would impact upon
the site.

2.2.4.1 Groundsure Report

The Groundsure report states that there is one record of a coal mining area within
1000m of the site boundary. This is on site and is indicated to be an unspecified
disused mine.

The report also states that there are three non-coal mining areas within 1000m of
the site. These are also all on site and are listed as a potential for occasional small
scale mining of veins and rare minor bedded iron ore mining.
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2.2.5 Mineral Resource and Safeguarding

From reference to the British Geological Survey (BGS) Mineral Resources Map for
North East Wales, the western edge of the site is situated within an area of
Secondary Shallow Coal resource which is considered a mineral safeguarding area.
From review of the Coal Authority interactive map this appears to relate to the
presence of shallow surface coal resource which could potentially be worked.

There is no direct evidence at this stage to confirm if any workable coal is actually
present, and the closure of the adjacent colliery indicates that productive coal
resources within the area would have been exploited during the working life of the
colliery. In MLM's view, to extract coal from below the site as a standalone
operation would not be economically viable. In addition, to extract coal from below
the site would impact on the adjacent road and rail line.

It is recommended that confirmation of the above is sought from the Mineral and

Waste Planning Officer at Wrexham County Council.

2.3 Previous Reports

Report

Summary

Geotechnical Engineering
Ltd (2003) Ruabon
Business Park Ref. 14991

Geotechnical Engineering undertook an intrusive investigation
to determine ground conditions across a site area which
approximates to the eastern section of the current Ruabon
Park Development site. The fieldwork was carried out on the
18-19 September 2003 and comprised the excavation of
twenty two trial pits with soakaway testing in five of those
trial pits. The trial pits ranged in depth from 1.70m-3.30m
bgl.

Ground conditions generally comprised silty sand, coarse
gravel and sandy clay deposits although made ground was
recorded in three of the trial pits, TP05, TP0O5a and TP14 in
the east and west of the site to a depth of 1.0m.

No laboratory testing or interpretation of the results of the
investigation works was undertaken.
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3

Site Reconnaissance and Desk Study
3.1 General

A desk study has been carried out using information obtained from a Groundsure
EnviroInsight report for the area commissioned by MLMCEL; through a review of
published information, information obtained from regulatory bodies and online and
from a site walkover. The full Groundsure report has been included as Appendix A.

3.2 Site Reconnaissance
3.2.1 Site Description and Use

The 24.6 hectare site is irregular in shape, generally flat lying and is currently used
as farmland. Access is via the A539 along the northern boundary or from a small
side road on the western boundary.

It predominantly consists of well-maintained, agricultural fields which are currently
farmed. No hardstanding was present within the site boundary although compacted
unmade tracks are present along the western edge.

A small elongated lake with an island is present in the centre of the site. A drain
extends northwards from the lake. Ditches are present along the southern
boundary and extend off site from the eastern boundary. Trees surround the pond
and are also present along the western and northern boundaries. Shrubs and
smaller trees are present along the southern boundary.

No evidence of trespassing or flytipping was noted on site. Overhead electricity
power lines cross the site from the southwest to the northeast corner, with an
offshoot to the northwest corner from the centre.

Aerial photos show an unidentified structure to the north of the pond. However, at
the time of the investigation only a large mound of soil was present in this location.
The previous by Geotechnical Engineering Ltd ref report indicates that a road had
been planned to be built across the site in 2003, but was never completed. It is
possible that this feature is related to initial ground works associated with the
proposed road.

3.2.2 Surrounding Land Use
A caravan sales yard is adjacent to the western boundary of the site. The A539
and B5605 is present to the north with fields and housing beyond. Agricultural
fields are present to the south and James’ Caravan Park and the A483 is present to
the eastern with fields beyond it.

3.3 Site History

Historical maps have been obtained as part of the Groundsure Report and these
are presented in Appendix A.

The historical information of relevance from within 200m of the site is presented as
follows:
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Table 3.1

Historical Map Summary

Map Date

On Site

Surrounding Area

1873 (1:10,560),
1873 (1:2,500)

Site is indicated to be farmland
with a small lake in the centre.
The western edge of the site is
shown as dense vegetation and
trees. A line of trees is shown
running along the eastern
boundary. A pond is indicated
in the north west.

Shrewsbury and Chester railway line
is present approximately 50m to the
north and west. Wynnstay Colliery is
located directly to the west of the
site. Agricultural fields are present

immediately  adjacent to the
northern, eastern and southern
boundaries. James’ Farm is located

approximately 100m to the east.
Home Farm and a pond are shown
approximately 100m south of the
site. Pond 150m south. Railway
sidings are shown 25m to the north
west associated with the Wynnstay

Colliery. Ditch adjacent southeast
boundary.
1899, 1900 Pond in northeast has been | Spoil heaps associated with colliery
(1:2,500) 1900 | infilled. Football ground in | 150m to north west with old quarry
(1:10,560) south west corner. marked to the north of it. Smithy
100m north.
1910, 1914, Tennis ground indicated | Spoil heaps have expanded and have
1938, 1949 adjacent to football ground in | infilled the old quarry. Gravel pit
(1:10,560), the south west. Marshland | 100m east.
1912 (1:2,500) | indicated to the west of the
lake.
1960, 1968 Football ground and tennis | Railway sidings are no longer
(1:10,560), courts are no longer present. | present. Wynnstay Colliery is shown
1961, 1967 Pond in eastern corner. as disused ‘Mine’ and ‘The Green’ and
(1:2,500) many of the buildings have been

removed. Smithy to the north is
shown as cottages.

1971 (1:2,500), | Drain along southwestern | Spoil heap appears to have been
1974 (1:10,000) | boundary. flattened out.

1978 (1:2,500), | Pond in east is shown as | No significant change from previous
1985 (1:10,000) | marshland editions.

1989, 1990,
1991,
1992(1:2,500),
1994 (1:10,000),

No significant change from
previous editions.

A483 constructed 150m to the south
east and east of the site. Caravan
park present 100m to the east.

A539 constructed directly to the

1994, 1995 north. Wynnstay Technology Park
(1:2,500) 150m and a Civic Amenity Centre to
west.
2002, 2010, No significant change from | Gravel pit to west has been infilled.

2014 (1:10,000),

previous editions.

3.4

Environmental Data Searches

Environmental data has been obtained for the site from a Groundsure report and
from data provided by the Environment Agency and local authority or their
websites. Table 3.2 summarises this data as presented by Groundsure.
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Table 3.2 Environmental Data

Treatment or Disposal Sites

Aspect On 0 - Details of Relevance
Site 250m

Historical Industrial Sites

Potentially Contaminative Uses Identified 5 84 On site:

from 1:10,000 scale mapping Railway sidings (1873
and 1898).
Unspecified  disused
mine (1960).
Colliery (1873 and
1898).

Historical tank database 0 10 Unspecified tank 122m
northwest (1899).

Historical energy features database 0 6 Electricity Substation
174m east (1992).

Potentially Infilled Land 12 63 On site:
Unspecified  disused
mine (1960)
Colliery (1873 and
1898)
Pond or water body
(1873 to 1994)

Environmental Permits, Incidents and Registers

Records of Licensed Discharge Consents 0 1 Unspecified  effluent
226m west (expired
1993)

National Incidents Recording System, List 2 1 4 On site:
Atmospheric
Pollutants (2006),
Ammonia / Amine
Odour
Off site:
Sewage Materials -
69m east (2012),
153m east (2013
Other pollutant - 112m
southwest (2002)
Blood and offal -
171m southwest
(2001)

Landfill and Other Waste Sites

Operational and Non-Operational Waste 0 4 173m  west. Tyre

recycling plant and
unspecified.
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Industrial Land Use

Current industrial sites 0 5 Vehicle hire 94m west

Electricity substation
133m north

Hoppers and silos
153m southwest

Refuse disposal
facilities 201m west

Electricity substation
234m northwest

Ground Workings

Historical surface ground working features 8 46 Pond (1873-1949)
from small scale mapping Pond (1974-1985)
Water body (1960)
Colliery (1873)

Historical underground workings from small 2 1 Unspecified  disused
scale mapping mine (1960)
Colliery (1873)
Current ground workings 0 2 Wynnstay Colliery
73m west (ceased)
Wynnstay 175m

northwest (ceased)

Mining, Extraction and Natural Cavities

Historical Mining 2 1 Colliery (1873)
Unspecified disused
mine (1960)

Coal Mining 1 0 Potential for coal

mining  within  the
vicinity of the site

Non-Coal Mining

Identified potential for
occasional minor vein
mineral mining and/or

rare and localised
small scale iron ore
mining

The Groundsure Report records that the historical colliery and features associated
with the colliery including railway sidings and infilled land are within the site
boundary. Review of the historical mapping indicates that these features are not
within the boundary of the proposed development site but are recorded adjacent
to this boundary. These features are therefore considered to be off site.

The records of non-coal mining indicate a possibility for occasional small scale vein
mineral and/or iron ore workings within the site. There was no evidence during the
site walkover or on historical mapping of vein mineral or iron ore mining within the
site and the risk of vein or iron ore mining is considered to relate to the Pennine
Coal Measures strata underlying the western edge of the site.

The records from the National Incidents Recording System indicate ammonia /
amine odour on site in 2006 and a spillage of sewage within the caravan site 69m
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east of the site in 2012. Neither of these incidents are considered to have
significantly impacted the site.
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Conceptual Site Model and Preliminary Assessment
4.1 General

The assessment of risk from contamination follows the source-pathway-receptor
approach. Each of these elements is described as follows.

Source

Contamination that
has the potential to
impact on human

Pathway

The route by which a
receptor may come
into contact with the

Receptor

Receptors are typically
humans or the
environment (e.g.
groundwater) that

health and/or the

. could be affected by
environment.

contamination.

source.

Without a source-pathway-receptor linkage in place, it is considered that there is
no risk of harm.

If, however, there is a linkage between source and receptor then a risk-based
assessment called a Qualitative Risk Assessment (QRA) is used to determine the
significance or potential impact of the SPR-linkage.

The QRA process involves the identification of sources based on historical mapping,
data searches and site walkover, together with identification of the exposure
pathway and sensitive receptor. A Conceptual Site Model (CSM) is then developed
and presented that shows the possible pollution linkages.

In terms of identifying significant pollution linkages (i.e. those that could require
remediation), MLMCEL assigns a level of risk to each (ranging from Very High to
Very Low). Where the level of risk is Moderate or greater, then the pollution linkage
is considered to be ‘significant’ and further investigation would be required.

4.2 Review of Potential Sources of Contamination

Based on the information presented in the previous sections, potential sources of

contamination that could impact on receptors have been identified and are
summarized in tables 4.1 and 4.2 below.

Table 4.1 Potential Sources of Contamination — On Site
Source Location Activity Potential
On Site Contaminants
Infilled ponds Northwest | Infilled land Metals, TPH, PAH,
and west ground gas.
Made ground Southwest | Former sports ground | Metals, TPH, PAH,
and north | and unidentified | ground gas, asbestos.
structure
Agricultural use of | Entire site | Use of pesticides and | Metals, pesticides.
the site fertilisers
Former marshland Centre Decomposition of organic | Ground gas.
and west matter in natural soils
Infilled land West Infilled coal mining entry | Metals, TPH, PAH,
ground gas, asbestos.

As discussed within Section 3.4, the former colliery and former railway sidings have
been noted on the historical mapping to be adjacent to the site boundary to the

773135-REP-ENV-001 10
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west and are not considered to have been present within the boundary of the
proposed development area.

Table 4.2 Potential Sources of Contamination — Off Site

Source Location Activity Potential
Off Site Contaminants
Former colliery | Adjacent Former colliery. Infilled | TPH, ground gas
site to west land, possible tanks.
Historical tanks 122NW Industrial TPH, hydrocarbons,
organic vapour
Infilled land 5NW Spoil heaps associated | Ground gas
with the former colliery
site.
Former railway Adjacent Leaks and spills of fuels TPH
to
northwest
and west

4.3 Review of Potential Exposure Pathways

Table 4.3 below presents a review of the identified potential pathways that could
exist at the site, whether or not a source of contamination has been identified

above.

Table 4.3 Potential Exposure Pathways and Receptors

and risk of explosion

Receptor Pathway Present | Notes
Human Health
Future Site Dermal contact, YES Residential development including
Users ingestion or inhalation gardens is proposed.
of soil and soil dust
Migration in permeable YES New buildings are proposed.
strata and inhalation of Shallow soils are mixed and
gas and/or organic considered permeable.
vapour
Migration in permeable YES New buildings are proposed.
strata, accumulation Shallow soils are considered

permeable.

Adjacent Site

Ingestion/inhalation of YES

Residential development is

Users windblown dust adjacent including a caravan park.
Migration in NO Off site residents are unlikely to
groundwater and direct come into contact with
contact groundwater.

Migration in YES Organic contaminants in
groundwater and groundwater could migrate off site
inhalation of organic and release organic vapour
vapour

Construction Dermal contact, YES Site workers could be exposed to

Workers and ingestion or inhalation soil contamination during
Services Repair | of soil and soil dust groundworks.
Staff
Development
773135-REP-ENV-001 11
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Future Plant Life | Plant uptake in garden YES Residential development including
or landscape area gardens is proposed.
Water Supply Contact with YES New services will be constructed
Pipes contaminated material below ground.
Environment
Surface Water: Surface runoff YES Site is generally level however
there is a lake in the centre of the
site which runoff could enter.
Groundwater YES Groundwater may be in hydraulic
movement connection with surface water via
Glacio-fluvial Deposits.
Superficial Leaching from soil and YES Glacio-fluvial superficial aquifer is
aquifer vertical fluid movement unconfined. Potential for leaching
(Glaciofluvial of contaminants into Glacio-fluvial
deposits) soils.
Superficial Leaching from soil and NO Superficial aquifer materials are
aquifer (Glacial vertical fluid movement unproductive strata
Till)
Bedrock aquifer | Leaching from soil and YES Secondary (A) aquifer is
(Etruria vertical fluid movement unconfined beneath Glacio-fluvial
Formation and deposits.
the Pennine
Lower Coal
Measures
Formation)

4.4 Potentially Complete SPR-Linkages

Based on the sources, pathways and receptors identified above, tables 4.4 and 4.5
below summarise all potentially complete pollutant linkages for the site and
identifies the level of risk from each. Risk definitions are provided in Appendix C.

773135-REP-ENV-001

12




€T

TOO-AN3-d3Y-SETELL

Aq ule|daA0 S| PIITECEREL
Jajinbe (y) Adepuodas Jajempunolb | pue [10S wody
Y3 ‘23I1s 2y3 Jo Jed ul | 23e49pop WwnIpaA AR Jajinbe  »ooupag buiyoes
(sysodap
|eIAN|}-010.|D) juswaAow
‘pauljuodun s| pue Jajempunodb | ping  [e21I9A
Jajinbe vy, Alepuodas Jajinbe | pue [10S wol}
B 2Je S|I0S |BIANJOIDR|D) | 9]BJISPOA wnIpaA ISEXTR |epladng Buiyoea
(sysodap JuswaAow
L [ede|D) | pInjy  |EDIUDA
‘e3e1IS 9AIdNpoldun Jojempunolb | pue [10S wody
SI L |enadns MO WwnIpap Aun Jajinbe [epuadng Buiyoea
‘pauijuodoun s| pue (sy1sodap
Jajinbe ,y, Alepuodss Jajempunolb | |eiAnjj-ooen)
si Jajinbe |eppyJadns | ajesopop WwnNIpap AR Mo|[eys Buiyoea
(sy1sodap
"2je4]s aAI3dNposdun Jayempunodb | |iL |ee|n)
St L |epedns Mo wnipaj A1un Mmo|jeys Buiyoes
"wia) Moys
34 ||IMm poliad aunsodxa
93 Jo9ASMOH -juadelpe
S| juswdojanap slasn
|eluapIsay MO WwnIpaA MO 21Is juadelpy
s)y4ompunoJub
bulinp uoieUILIEIUOD ISSENBIIN
|10S 0} pasodxa Jledad sad1AdDS
9Q Pp|N0D SJXJOM 21S | 91BISPOIY winipap AR pue uoj3onNJIsuo)
‘seaJe padedspue| uonejeyul
yos pue uapJeb annibny
ulylim  uol3RUIWIRIUOD pue  3oejU0D
|10s 03 pasodxa |ewJuap 1ses pue
9Qq PpI|N0d sJasn IS | 21e49pOo winipa AN SJ9sn 23S ‘uoisabul | Hvd ‘Hdl ‘s|eII 1seayyonN sSpuod pa||i4ul
s10)oeg Hunebip S
J1o/pue uonesynsng | ||eldAQ | @dudanbasuo) | Ajjiqeqo.ad 101dac9y Aemyzed sjueujweljuo) uoijed01 924nos
(uoneulwielUOD JO SDI.INO0S IS UO0) sabe)quIT-UdS 919|dwo) Ajjennuayod ' 91qel

P17 SJ92uIBUg BURINSUOD W O

JUSWISSaSSY Uoljeulwelu0) T 9seyd
wieyxalm “led uogeny



v1

TOO-AN3-d3Y-SETELL

‘seaJe adedspue| uonejeyul
4os Jo suapJeb aARIbNny s|elaeWw
ul uoljeUIWRIUOD pue  3oejuU0d punoub apew
|10s 03 pasodxa |ewJuap s03sagse ‘Hvd - punoub
9Qq Pp|N0D SJ3Sh 23S | 21LISPO| WwnIpaA AR sJasn 9y)s ‘uonsabug ‘Hdl ‘s|e3eI | 1sem ynos | syiods Jswiuod
'sbuipjing
uiym aueylaw
Jo uople|nwndoe
9]q1ss0d ‘pasodoud uolso|dxa
aJe  sbuipjing  MmaN ybiy 2J49A3S EMTHI SJ9sn 23S | pue uoneubily
‘buisnoy
pasodoid uo 3oedwi
p|no2 saoeds pasojpud SI9I0M
ulym Spixolp uoqJes Jiedad sadiAlRS
Jo uople|nwndoe A , :
S1Q1s504 pasodoud EX=IETo o] WwnIpaA EX]a] pue uoi3oNJIsuo)d uone|eyul
aJe  sbuipjing MaN | 931eJ9pop WwnIpaA AR SJ9sn 9)S | pue uoneabip seb punoudo
*inodea inoden
oluebuo aseg|ad oluebuo Jo
pue 3)is JJo o3jedbiw uolnejeyul pue
p|nod Jaiempunolb ul sJasn J1ayempunoub SjueUIWEBIUOD
sjueujweluod oluebiQ | aietapoy WwnIpaA AR IS juaoelpy | ur  uonedbip ouebuaQ
‘punoJtb
Mo|2q pa32NnJ3suod sadid 10 3U0D
9Q ||IM S3DIAIDS MIN | 931eJ9pOo wnIpaA AR Alddns Jajep | pue uonelbipn Hd.l
seaJle uapJeb
Buipnpui pasodoud
Sl jusawdo|anap
|enuapisay moT PIIN Al Bunue|d ayexdn jue|d S|els
1oedw pjnod jjounu
90BJINS YdIymM 23IS ay3
JO 9J3udD Byl Ul el
e S| 2J9y3 JaAImoy pooylayi
|9A3] Ajjedausb si 23S MO wnIpaA MO Jajem aoejns | jjound aoeyns

‘eIRIYS
|jeoytadns  ajgeswdad

juswaAowW

P17 SJ92uIBUg BURINSUOD W O

JUSWISSaSSY Uoljeulwelu0) T 9seyd
wieyxalm “led uogeny




ST

TOO-AN3-d3Y-SETELL

aJe  sbuipjing  MmaN ybiy EIEY TS AN SJ9sn 23S | pue uonedbily
‘buisnoy
pasodoid uo 3oedwi
p|Nod saoeds paso|pud SIIOM
ulyim Spixolp uoqJes Jiedad sadinlas
30 UoReINWNIE | 510 15n0 wnipa A1 ue UOIIPNIISUO
9|q1ssod ‘pasodoud 1E19POKW IPSW 1N P HanRsUoo uollejeyul
aJe  sbuipjing  M3N | 931eJ9pOo wnIpaA AN SJ9sn 93IS | pue uonedbiy seb punouo
‘punoJb
Mmo|aq pa32NJ43suod sadid 30 00
9Q ||IM S3DIAIDS MIN | 31e49pOo wnIpaA EMTHI Alddns J191ep | pue uoneubip SU0QJeJ0JpAH
seaJle uapJteb
Buipnjpuli pasodoud
Sl juswdo|anap
|[erluapisay Mo PI'W AN Bunueld ayexdn jue|d S|e1
juswaAow
"eje4]s aAIdNposdun piNj}  |BDI3J9A
Aq ule|daAo0 S| Jajempunodb | pue |10s woly
Jajinbe (y) Auepuodas MO wnIpaA A1un Jajinbe  ooupag Buiyoea
(sysodap JuswaAoW
[eIANJOIDRD) | PINY  |EIIMBA
‘pauluodun Jdayempunolb | pue |10S woly
aJe S|I0sS |elAnoe|D MO wnIpap AR1un Jajinbe |epipadns Buiyoea
‘e1e11S 9AIdNpoldun (sysodap |11L Jayempunoulb
Sl InL  |enadns Mo wnipa AxIun lere|) Buiyoean mo|jeys
*wii9) Hoys
34 ||IM poliad aunsodxa
93 JoASMOH -juadelpe
SI juswdo|anap sJasn
|eluapIsay MO wnIpaA MO 21Is juaoelpy
‘sydompunodb
Bulinp uoneulWRIU0D SI9I0M
|10S 0} pasodxa Jledad sa21AdDS
9Q pI|N0D SJSXJIOM D3IS | 9]BJISPOA wnIpaA INEXTR| pue uoj3onJ3suo)d

UMON

aJnjeay
paynuapiun

P17 SJ92uIBUg BURINSUOD W O

JUSWISSaSSY Uoljeulwelu0) T 9seyd
wieyxalm “led uogeny




9T

TOO-AN3-d3Y-SETELL

juedyiubls  aJojaasy}
pue sp[aly 3y} sso.soe
S|I0OS  UIYYIM  S[9A9|
Mmo| 1e pajdde usaq
9ABY p|NOM S3PpIdIISad

sy4ompunoJb
Hbuinp uoneujwejuod

SJ9)J0M

|10s 03 pasodxa pooyiaxin Jiedad sadiauRs
9Q p|N0J SJdMJOM S MO wnipap MO pue uoiNIISU0)
‘Sp|al} ssoJoe
S|I0S UIY}IM S|9AS| MO|
38 9Q p|nOM S3pId1ISad
‘seaue padedspue| uolne|eyul
yos pue  suapieb aAIbNy
ulyyim  uonieuUIWRIU0D pue  1oejU0D
|10s 0] pasodxa pooyiai |[ewJap 9IS 9y} Jo asn
9Qq p|nod sJasn IS MO winipa MO SJasn 23S ‘uonsabug SapId13Sad 9IS 2413ug |eanynoLby
UTBE]
Moys o9 [Im pouad
aJnsodxa Jlanamoy
‘31s Jo Juswdo|aAapal
Bbulnp uonyessuab isnp
J04 |eiaualod -jusdelpe
S| juswdo|anap pooyiaI sJasn
[eruapISay | 91eJ4apoy EIEVEIS MO 93Is Juddelpy
*sy4ompunoJb
Hbunp uoneujwejuod SI9)I0M
|los 0] pasodxa pooyiai Jiedad sadiAI9S
9Q Pp|N0D SJXJOM 2)S | 91BISPOIY EIEVEIS MO pue uo1NIISU0D
‘seale padedspue]
yos pue  suapieb
ulyyim  uonieUIWRIUOD
|los 0] pasodxa uolne|eyul
9g Pp|nod sJ4asnh S ybiH 9J49A3S INEXTR SJ9sn 93S 244914 s031s9qsy
'sbuip|ing
uiyym aueylaw
Jo uole|nwindoe
9|qissod ‘pasodoud uolsojdxa

P17 SJ92uIBUg BURINSUOD W O

JUSWISSaSSY Uoljeulwelu0) T 9seyd
wieyxalm “led uogeny



LT

TOO-AN3-d3Y-SETELL

mo| 1e poaidde usaq
9ABY PINOM S3PIDIISDd
‘ejedys  aAponpoadun
Aq ulel4ano Sl

Jayempunolb

JjuswsAoOW
pINy  [E219A
pue [10S

Jajinbe (y) Alepuodss MO wnIpap ARun Jajinbe »ooupag | wouy buiyoes
‘pajedpijue
10U 3Je SUOIRJIIUDIUOD
|enpisal
jueoyyiubls  aJojadsy) JUSWBAOLW
pue spjal} 2yl ssodoe pINY  [e119A
SIIOS UlIM — S|9A3] pooyia3i pue [l0S
MoO| 3e pojdde usaq MOT Wwnipsp >>m._ : (sysodap |eianyy wo.y mc_:um.o._
9ABY PINOM S3pIdIISad : -ope|H)  J3jinby :
‘pauuodun S| pooylayin A Adepuodas J1ayempunoub
Jajinbe ,y, |epuJadns MO winipap MO |enadns mojleys
‘pajedpijue
10U 3Je SUOIRJIIUDIUOD
|enpisal
jueoiubls  auojosayl JUSLUBAOW
pue sp[al} ayl ssodoe pINY  [ed11aA
s|los c_E_\,bn_ S|9A3| _u.cm .__Om
Mmo| je paldde usaq X
oAU pjnom sapidnsad MO wnIpap AR1un (s3s0dp [ILL woJ) buiyoea
‘ejed}s  aApRonpoadun |eoe|n) Jajinbe Jayempunoulb
st 1L |enedns M0 wnipap Aiun |lerytadng mojjeys
‘pajedpniue
J0U 2Je SUOI3LeJI3UdU0D
|enpisaJ jueoiubis
2J0j243y} pue sp|ay
9Y3 SSOJOEe S|I0S UIylm
S|I9A9] MO| e paldde
usaq aAeYy  p|nom
soppnsad  tjusdelpe
S| juswdojanap pooyiai slasn
[eruapisay MO winipap MO 93IS Juadelpy
‘pajedpijue
10U 3Je SUOILRJIUDIUOD
|enpisal

P17 SJ92uIBUg BURINSUOD W O

JUSWISSaSSY Uoljeulwelu0) T 9seyd
wieyxalm “led uogeny



8T TOO-AN3-d3Y-SETELL
'sbuipjing
uiyym aueypw
Jo uonle|nwndoe
9|q1ssod ‘pasodoud uolso|dxa
aJe  sbuipjing  MmaN ybiy 2J49A3S AN SJ9sn 23S | pue uonedbily
‘sooeds pasopud SIIOM
uljim Spixolp uogtes Jiedad sadiAlRs
Jo uoije|nwindoe . :
9|qissod ‘pasodoud Sieopon WnIpoW Al pue UoHIN{SUOD uoiejeyul 1som puejysJiew
aJe  sbuipjing  M3N | 931eJ9pOo wnIpaA INEXTR SJ9sn 9IS | pue uoneudbiy seb punous | pue 2.jud) w04
‘pajedpijue
J0U dJ4e SuOoI3eJIUIDUO0D
|enpisal
jueoiubls  aJojalayl
pue sp|al} ayjy ssotoe
S[IOS  UIYIM  S|9A9|
MoO| 3e poajdde usaq
9ABY PINOM S3PIDIISad
‘seale uap.ieb
buipnjpuli pasodoud
SI juswdo|anap pooyiayi
|[erluapisay Mo PIIN Mo Bunueld exdn jueld
‘SpI_Yy
Ssolde  S|I0S  uUIyym
S|9A3| MO| e 2q p|NOMm
S9pIDIISad "Jajud p|nod
Jound yaiym aus ayj
JO 2J3udD Byl Ul el
e S| 249y} JdASIMOY pooyiayi
|9A3] Ajjedausb si 23S MO wnIpaA MO Jajem aoejns | jjound aoeyns

‘pajedpijue

10U 2Je SuO0I3RJIUDDUO0D
|enpisad

jueoiubls  aJojalayl

pue sp|aly ayy sso.oe
S|IOS  UIYIM  S|9A3|

P17 SJ92uIBUg BURINSUOD W O

JUSWISSaSSY Uoljeulwelu0) T 9seyd
wieyxalm “led uogeny



6T

TOO-AN3-d3Y-SETELL

seaJle uapJteb

Buipnjoul pasodoud
Sl juswdo|anap
|erjuapisay moT PIIA Al Bunue|d aejdn jueld S|elsiy
e3e1IS 9AIdNpoldun JuswiaAoW pinjs Jajempunoub
Aq ule|JaA0 SI |B213JDA pue [10S Jajinbe
Jajinbe (y) Adepuodas MO wnipapn ARun woJ) buiyoea ¥o04pag
juswaAow
pinj}  [edJaA
pooylisxin pue |los
(sysodap |elanyy
o) nipa (o) 04} Buiyoea
‘pauyuodun Mol WnIPoW Mo -ope|H)  J3jinby tuod3 buiyoes
s| Jajinbe |eianpjoioe|b pooyiai A Alepuodas Jayempunoulb
|epadns MO wnIpaA MO |epadns Mmoj|eys
juswaAow
pini}  |ed13A
(sysodap pue I1os
MO WwnIpap Aun ’ woJ) buiyoea
P 1o [IIL [ee|9) ! c
‘e3e1IS aAldNpoldun Jajempunolb Jayempunoulb
S| s|elaiew |eptadng MO WwnNIpap ARun |entadns mojeys
"wJia] Moys
34 ||IMm poliad aunsodxa
J9ASMOH juadelpe
S| juswdojanap sJasn
|eluapISay MO wnIpaA MO 91Is juddelpy
‘syJompunodb
Bulnp uoneulweRIU0D SJa)JoM
|10s 03 pasodxa Jiedad sadinuas
A
9Q PIN0D SJSXJIOM D3IS | 9]1BJISPOA wnIpaA EX]a] pue uoj3onNJ3suo)d uoneeyul
‘sydompunodb aA1bNy
Bulinp uoneulWRIU0D pue  3oejU0D
|10s 03 pasodxa |ewJuap s03sagse ‘Hvd
9Qq Pp|N0D SJ3Sh 23S | 21LJSPO| wnIpaA AN sJasn 9)sS ‘uonsabug "HdL ‘s|er

AJjus sulw
|esuo3siy yim
pajelposse
ISsaM pue| paj4ul

P17 SJ92uIBUg BURINSUOD W O

JUBWISSISSY uoljeulwejuo) T aseyd

wieyxalm “led uogeny



0¢

TOO-AN3-d3Y-SETELL

W93 Moys
9q ||!m poliad aunsodxa
a2ul ‘19ASMOH
*93IS 40 Judwdo|aAapal
Bulnp snp
J04 |eiaualod -jusdelpe
S| juswdo|anap pooylaI sJasn
[e1luapISOY | 21e49pON EIEVEIS MO 93IS Juadelpy
‘sydompunodb
Hbunp uoneujwejuod SI9)40M
|10s 03 pasodxa Jiedad sadinuas
9Q p|N0d SJaxJom S ybiH EIEVEIS AR pue uo1PNIISU0D
‘seale
padedspue| 1o suapJeb
ul uoljeulweluod
|los 0] pasodxa uolne|eyul
9Qq Pp|nod sJasn IS ybiH EIEYEIS AR SJ49sn 9IS 21q14 S031S9qSy
*anodea inoden
oluebao aseg|al oluebao Jo
pue 3)is JJo 93jedbiw uoliejeyul pue
p|nod Jazempunolb uj pooyiaI sJasn Jajempuno.b sjueUlWRIUOD
sjueujwejuod djuebuQ MO wnipap MO 9IS Juddelpy | ul  uoielbip ouebiQ
'sbuip|ing
uiyym aueylaw
Jo uole|nwindoe
9|qissod ‘pasodoud uolsojdxa
aie sbuipjing MaN ubiH EIEVEIS EMTHI sJasn 23S | pue uoielbip
‘buisnoy
pasodoid uo 3oedwi
p|nod saoeds paso|pud SI95I0M
ulym Spixolp uoqJes Jieday sadiAIas
Jo uole|nwndoe X :
S1q1s504 pasodoud 9]eJ9pO wnipap AR pue uo1PNIISU0D uone|eyul
aie  sbuip|ing  M3N | 91eJ4apOoy wnipap AR sJasn 23S | pue uoielbip seb puno.o
‘punoJb
mojaq pa3oNJ3suod sadid 10 3U0D
9Q [|IM SIDIAIDS MIN | 91eJISpO winipap EMTHI Ajddns u23epy | pue uoiielbip SU0Q.ed04pAH

P17 SJ92uIBUg BURINSUOD W O

JUSWISSaSSY Uoljeulwelu0) T 9seyd
wieyxalm “led uogeny



T¢ TOO-AN3-d3Y-SETELL

SJoMJoM
‘uoneJbiw jueulweluod deds. S9IUNIDS 1SoM
: : : MO 91e13pO AIu ue uoIPNJIISUo
o] BRIS=Y| (1M ejedls 1 1819POW 1=1un P HoNSUOD 10BU0D pue 3semyiiou Aemjiel
|endadns AjijigeswJad Mo MO EX=BETo o] Aun slasn 231S | pue uonelbip Hdl 03 Juadelpy Jawlo4
uolso|dxa
MO EIEY ] ARIu slasn a1l ue uoneubi
‘Aemyjed |enualsyald | S l=mun s | p HEDIW
ay3 g |m sdeay [1ods wouy uonejeyul
aJoydsownie 03 uoisnyig MO EX=IETo o] Aun SJ9sn 23S | pue uonedbily seb punouao MN WS | pue| pajul
SSENBIIY
uoI3dNJISuU0d uonejeyul
ue sdasn a3l ue uoneubi
*uolaelbiw JueUIWEIUOD P ws P HEIDIW
10113Ssad (1M eje.s 10LU0D syuey
|eptadns Ayjigeswdad mo MO EX=BETo o] A1un slasn 231S | pue uonelbip Hdl MN WZZT |ED1I03SIH
e
: : : MO EIEY ) AU sJash 21l ue uoneubi
-uonEIBI JUBLILIEIUOD 3 S [=A1unN Us | p 1eJblN
10143Sad [|IM BlRIlS SSENBIIN uone|eyul
|en1adns Alljigeswaad moT MO 91eJ3pOo INEXTI uol11dNJIsuU0) | pue uoiredbip seb punoudo
SJa)JoM
Jredau S9DIAIDS
MO 931e43pOo Aun pue uoIPNIISUO)
*uonelbiw JueulwLIUOD
101133l (1M ejeys 10LU0D 3som | aus Aal)j0D
[erptadns Ayijigeswdad moT MO EXl=BETo o] AR1un slasn 231S | pue uonelbip Hdl 03 juadelpy Jawilo4
slojoeqd bunebnin s sjueuUIWIRIUO)
1o /pue uonedyiasng | ||elddA0 ?duanbasuo) | Ajjiqeqoad 103daday Aemyled BT uolyeso 92.4n0s

(uoneujweluod 3jIqow JO SDIINO0S IS }JO) sabeyuIT-UdS 919|dwo) Ajjennuajod Sy d1qel

JUSWISSasSSy Uojeuiweluo) T aseyd
p17 S498u1bug BulINsuo) Wi @ weyxaipm ‘ded uogeny



Ruabon Park, Wrexham © MLM Consulting Engineers Ltd
Phase 1 Contamination Assessment

5

Summary and Recommendations
5.1 Summary

The 24.62 ha site consists of farmland with a lake in the centre, with an unidentified
structure possibly relating to a partially constructed road to the north of the lake
and other surface water features on site.

The review of the historical mapping indicates that the site has predominantly been
used for farming. Ponds were indicated to have been present in the northeast and
east of the site and are assumed to have been infilled in 1899 and 1978
respectively. Sports facilities including tennis courts and a football ground were
recorded in the south west of the site between 1900 and 1967.

A historical colliery was present to the northwest of the site from 1873 to 1967. In
1967 it is shown as a disused mine and was redeveloped.

Published geology is of Glacio-fluvial deposits in the north east of the site and
Glacial Till deposits across the centre and south west. These superficial deposits
generally overly a solid geology of the Etruria Formation (mudstone) which is
recorded beneath the majority of the site with exception of the western extremity
which is underlain by the Pennine Lower Coal Measures Formation.

The glacio-fluvial deposits are classified by the EA as a secondary (A) aquifer, the
Till as unproductive strata, and the Etruria Formation and the Pennine Lower Coal
Measures Formation also as secondary (A) aquifers. The site is not indicated to be
within a groundwater source protection zone.

The site is bordered to the east by James Caravan Park with the A483 and fields
beyond this, to the north by the A539 with residential properties beyond, to the
west by Clwyd Caravan & Leisure with the B5605 beyond and to the south by
farmland.

The site is in an area affected by radon as between 10% and 30% of properties are
above the Action Level. Full radon protective measures are indicated by the
Groundsure report, to be necessary in new structures.

The desk study and site reconnaissance have identified potential sources of
contamination as follows:

e Made ground associated with former sports facilities and use as farm land.
Infilled land associated with adjacent historical colliery, mine and on-site
former pond.

Pesticides and fertilisers used on site

Former marshland on site

Historical colliery (adjacent to west)

Historical tanks (122m northwest)

Spoil heaps associated with former colliery (5m northwest)

Historical railway (adjacent to northwest and west)

Qualitative risk assessment has identified potentially complete SPR-linkages as
follows:

e Low risks to High
5.2 Recommendations

The moderate and high risks (above) warrant further investigation and a more
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detailed assessment to establish what, if any, remediation or mitigation is
necessary for development.

MLMCEL has undertaken an intrusive investigation which will be reported under
separate cover. The investigation included the following:

e Sampling of made ground materials to determine their nature and
contaminative status.

e Monitoring wells and an appropriate number of visits to establish the
presence and levels of ground gas

An invasive plant survey to establish presence or otherwise of controlled species is
recommended.

Although recorded within the Groundsure Report as being on-site, the former
colliery is shown within the historical mapping as being adjacent to the west of the
site and is not considered to have impinged on the site area. There is therefore
considered to be a low risk of ground instability associated with the former colliery
site. The risk associated with contamination associated with the colliery including
mine gas emissions has been considered within the conceptual site model and risk
assessment within Section 4 of this report.

It is recommended that the Mineral and Waste Planning Officer at Flintshire County
Council is contacted to confirm that the site does not lie over a potentially workable
coal deposit.
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Overview of Findings

For further details on each dataset, please refer to each individual section in the main report as listed. Where
the database has been searched a numerical result will be recorded. Where the database has not been
searched '-' will be recorded.

Section 1: Historical Industrial Sites On-site 0-50 51-250 251-500
1.1 Potentially Contaminative Uses identified from 1:10,000 scale < 18 66 69
mapping
1.2 Additional Information - Historical Tank Database 0 0 10 5
1.3 Additional Information - Historical Energy Features Database 0 0 6 31
1.4 Additional Information - Historical Petrol and Fuel Site
0 0 0 0
Database
1.5 Additional Information - Historical Garage and Motor Vehicle
. 0 0 0 3
Repair Database
1.6 Potentially Infilled Land 12 13 50 55
SeC.tIOI’l 2 Environmental Permits, Incidents and On-site 0-50m 51-250 551-500
Registers
2.1 Industrial Sites Holding Environmental Permits and/or
Authorisations
2.1.1 Records of historic IPC Authorisations 0 0 0 0
2.1.2 Records of Part A(1) and IPPC Authorised Activities 0 0 0 0
2.1.3 Records of Red List Discharge Consents 0 0 0 0
2.1.4 Records of List 1 Dangerous Substances Inventory sites 0 0 0 0
2.1.5 Records of List 2 Dangerous Substances Inventory sites 0 0 0 0
2.1.6 Records of Part A(2) and Part B Activities and Enforcements 0 0 0 1
2.1.7 Records of Category 3 or 4 Radioactive Substances
. 0 0 0 0
Authorisations
2.1.8 Records of Licensed Discharge Consents 0 0 1 4
2.1.9 Records of Water Industry Referrals 0 0 0 1
2.1.10 Records of Planning Hazardous Substance Consents and 0 0 0 0
Enforcements within 500m of the study site
2.2 Records of COMAH and NIHHS sites 0 0 0 0
2.3 Environment Agency Recorded Pollution Incidents
2.3.1 National Incidents Recording System, List 2 1 0 4 2
2.3.2 National Incidents Recording System, List 1 0 0 0 0
2.4 Sites Determined as Contaminated Land under Part 2A EPA 0 0 0 0

1990
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. . . . . 1000-
Section 3: Landfill and Other Waste Sites On-site  0-50m  51-250  251-500 501-1000 ..o
3.1 Landfill Sites
3.1.1 Environment Agency Registered Landfill Sites 0 0 0 0 2 Not searched
3.1.2 Environment Agency Historic Landfill Sites 0 0 0 0 3 5
3.1.3 BGS/DoE Landfill Site Survey 0 0 0 0 0 0
3.1.4 Records of Landfills in Local Authority and Historical
. 0 0 0 0 3 6
Mapping Records
3.2 Landfill and Other Waste Sites Findings
321 Operatior)al and Non—Operational Waste Treatment, 0 0 4 0 Not searched  Not searched
Transfer and Disposal Sites
3.2.2 Environment Agency Licensed Waste Sites 0 0 0 8 0 14
Section 4: current Land Use On-site 0-50m 51-250 251-500
4.1 Current Industrial Sites Data 0 0 5 Not searched
4.2 Records of Petrol and Fuel Sites 0 0 0 0
4.3 National Grid Underground Electricity Cables 0 0 0 0
4.4 National Grid Gas Transmission Pipelines 0 0 0 0
Section 5: Geology
5.1 Are there any records of Artificial Ground and Made Ground No
present beneath the study site?
5.2 Are there any records of Superficial Ground and Drift Geology Yes
present beneath the study site?
5.3 For records of Bedrock and Solid Geology beneath the study
site see the detailed findings section.
Section 6: Hydrogeology and Hydrology 0-500m
6.1 Are there any records of Strata Classification in the Superficial Yes
Geology within 500m of the study site?
6.2 Are there any records of Strata Classification in the Bedrock Yes
Geology within 500m of the study site?
; 1000-
On-site  0-50m 51-250 251-500 501-1000
2000
6.3 Groundwater Abstraction Licences (within 2000m of the study
: 0 0 0 0 0 1
site)
6..4 Surface Water Abstraction Licences (within 2000m of the study 0 0 0 0 0 0
site)
6..5 Potable Water Abstraction Licences (within 2000m of the study 0 0 0 0 0 0
site)
6.6 Source Protection Zones (within 500m of the study site) 0 0 0 0 Not searched Not searched
6.7 Source Protection Zones within Confined Aquifer 0 0 0 0 Not searched Not searched
6.8 Groundwater Vl.flnerability and Soil Leaching Potential (within 4 5 3 1 Not searched  Not searched
500m of the study site)
. 1000-
On-site  0-50m 51-250 251-500 501-1000 olele

1500
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Section 6: Hydrogeology and Hydrology 0-500m
6.9 Is there any Environment Agency information on river quality
within 1500m of the study site? No No No ves No ves
6.10 Detailed River Network entries within 500m of the site 1 2 11 10 Not searched Not searched
6.11 Surface water features within 250m of the study site Yes Yes Yes Not searched Not searched Not searched

Section 7: Flooding

7.1 Are there any Enviroment Agency Zone 2 floodplains within

250m of the study site? No
7.2 Are there any Environment Agency Zone 3 floodplains within

. No
250m of the study site
7.3 What is the Risk of flooding from Rivers and the Sea (RoFRaS)

. ; Very Low

rating for the study site?
7.4 Are there any Flood Defences within 250m of the study site? No
7.5 Are there any areas benefiting from Flood Defences within No
250m of the study site?
7.6 Are there any areas used for Flood Storage within 250m of the No

study site?

7.7 What is the maximum BGS Groundwater Flooding susceptibility

within 50m of the study site? Potential at Surface

7.8 What is the BGS confidence rating for the Groundwater

Flooding susceptibility areas? High

Section 8: Designated Environmentally Sensitive 5. cite  0-50m  51-250 251-500 501-1000 1900

Sites 2000
8.1 Records of Sites of Special Scientific Interest (SSSI) 0 0 0 0 1 3
8.2 Records of National Nature Reserves (NNR) 0 0 0 0 0 0
8.3 Records of Special Areas of Conservation (SAC) 0 0 0 0 1 2
8.4 Records of Special Protection Areas (SPA) 0 0 0 0 0 0
8.5 Records of Ramsar sites 0 0 0 0 0 0
8.6 Records of Ancient Woodlands 1 2 9 25 43 84
8.7 Records of Local Nature Reserves (LNR) 0 0 0 0 0 0
8.8 Records of World Heritage Sites 0 0 0 0 1 0
8.9 Records of Environmentally Sensitive Areas 0 0 0 0 0 0

8.10 Records of Areas of Outstanding Natural Beauty (AONB) 0 0 0 0 0 1
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Section 8: Designated Environmentally Sensitive 5. cite  0-50m  51-250 251-500 501-1000 90"

Sites 2000
8.11 Records of National Parks 0 0 0 0 0 0
8.12 Records of Nitrate Sensitive Areas 0 0 0 0 0 0
8.13 Records of Nitrate Vulnerable Zones 0 0 0 0 0 0
8.14 Records of Green Belt land 0 0 0 0 0 0

Section 9: Natural Hazards

9.1 What is the maximum risk of natural ground subsidence? Very Low

9.1.1 What is the maximum Shrink-Swell hazard rating identified

on the study site? Very Low
9.1.2 What is the maximum Landslides hazard rating identified on

) Very Low
the study site?
9.1.3 What is the maximum Soluble Rocks hazard rating Negligible
identified on the study site?
9.1.4 What is the maximum Compressible Ground hazard rating Negligible
identified on the study site? gHg
9.1.5 What is the maximum Collapsible Rocks hazard rating
K e . Very Low
identified on the study site?
9.1.6 What is the maximum Running Sand hazard rating

Very Low

identified on the study site?
9.2 Radon

9.2.1 Is the property in a Radon Affected Area as defined by the
Health Protection Agency (HPA) and if so what percentage of
homes are above the Action Level?

The property is in a Radon Affected Area, as between 10 and 30% of
properties are above the Action Level.

9.2.2 Is the property in an area where Radon Protection are

required for new properties or extensions to existing ones as Full radon protective measures are necessary.
described in publication BR211 by the Building Research

Establishment?

Section 10: Mining

10.1 Are there any coal mining areas within 75m of the study site? Yes

10.2 Are there any Non-Coal Mining areas within 50m of the study

Y
site boundary? s

10.3 Are there any brine affected areas within 75m of the study
site?
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Using this report

The following report is designed by Environmental Consultants for Environmental Professionals bringing to-
gether the most up-to-date market leading environmental data. This report is provided under and subject to the
Terms & Conditions agreed between Groundsure and the Client. The document contains the following sections:

1. Historical Industrial Sites
Provides information on past land uses that may pose a risk to the study site in terms of potential contamina-
tion from activities or processes. Potentially Infilled Land features are also included. This search is conducted us-
ing radii of up to 500m.

2. Environmental Permits, Incidents and Registers
Provides information on Regulated Industrial Activities and Pollution Incidents as recorded by Regulatory Au-
thorities, and sites determined as Contaminated Land. This search is conducted using radii up to 500m.

3. Landfills and Other Waste Sites
Provides information on landfills and other waste sites that may pose a risk to the study site. This search is con-
ducted using radii up to 1500m.

4. Current Land Uses
Provides information on current land uses that may pose a risk to the study site in terms of potential contamina-
tion from activities or processes. These searches are conducted using radii of up to 500m. This includes informa-
tion on potentially contaminative industrial sites, petrol stations and fuel sites as well as high pressure gas
pipelines and underground electricity transmission lines.

5. Geology

Provides information on artificial and superficial deposits and bedrock beneath the study site.

6. Hydrogeology and Hydrology
Provides information on productive strata within the bedrock and superficial geological layers, abstraction li-
censes, Source Protection Zones (SPZs) and river quality. These searches are conducted using radii of up to
2000m.

7. Flooding
Provides information on river and coastal flooding, flood defences, flood storage areas and groundwater flood
areas. This search is conducted using radii of up to 250m.

8. Designated Environmentally Sensitive Sites
Provides information on the Sites of Special Scientific Interest (SSSI), National Nature Reserves (NNR), Special
Areas of Conservation (SAC), Special Protection Areas (SPA), Ramsar sites, Local Nature Reserves (LNR), Areas
of Outstanding Natural Beauty (AONB), National Parks (NP), Environmentally Sensitive Areas, Nitrate Sensitive
Areas, Nitrate Vulnerable Zones and World Heritage Sites and Scheduled Ancient Woodland. These searches are
conducted using radii of up to 2000m.

9. Natural Hazards
Provides information on a range of natural hazards that may pose a risk to the study site. These factors include
natural ground subsidence and radon..

10. Mining
Provides information on areas of coal and non-coal mining and brine affected areas.

11. Contacts
This section of the report provides contact points for statutory bodies and data providers that may be able to
provide further information on issues raised within this report. Alternatively, Groundsure provide a free Technic-
al Helpline (08444 159000) for further information and guidance.

Note: Maps
Only certain features are placed on the maps within the report. All features represented on maps found within
this search are given an identification number. This number identifies the feature on the mapping and correlates
it to the additional information provided below. This identification number precedes all other information and
takes the following format -Id: 1, Id: 2, etc. Where numerous features on the same map are in such close proxim-
ity that the numbers would obscure each other a letter identifier is used instead to represent the features. (e.g.
Three features which overlap may be given the identifier “A” on the map and would be identified separately as
features 1A, 3A, 10A on the data tables provided).
Where a feature is reported in the data tables to a distance greater than the map area, it is noted in the data
table as “Not Shown”.
All distances given in this report are in Metres (m). Directions are given as compass headings such as N: North, E:
East, NE: North East from the nearest point of the study site boundary.
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1. Historical Industrial Sites

1.1 Potentially Contaminative Uses identified from 1:10,000 scale Mapping

The systematic analysis of data extracted from standard 1:10,560 and 1:10,000 scale historical maps provides
the following information:

Records of sites with a potentially contaminative past land use within 500m of the search boundary: 158
ID Distance [m] Direction Use Date
1F 0 On Site Railway Sidings 1898
2C 0 On Site Unspecified Disused Mine 1960
3A 0 On Site Colliery 1873
4A 0 On Site Railway Sidings 1873

5AT 0 On Site Colliery 1898
6B 4 NW Railway Sidings 1938
7 5 NW Colliery 1949
8B 5 NW Railway Sidings 1949
9 5 NW Railway Sidings 1910
10C 5 NW Colliery 1910
11D 6 NW Colliery 1938
12D 6 NW Colliery 1938
13E 8 W Unspecified Ground 1910

Workings
14E 10 W Unspecified Heap 1960
15AW 18 E Cuttings 1993
16G 31 NW Cuttings 1873
17F 36 NW Cuttings 1898
18G 37 NW Cuttings 1949
19G 39 NW Cuttings 1910
20G 39 NW Cuttings 1938
21G 41 NW Cuttings 1960
22AU 41 NW Railway Sidings 1960
23H 44 W Tramway Sidings 1938
24H 57 W Tramway Sidings 1910
251 82 E Gravel Pit 1949
26l 83 E Gravel Pit 1949
271 83 E Gravel Pit 1910
28l 86 E Gravel Pit 1938
291 86 E Unspecified Pit 1968
301 86 E Unspecified Pit 1993
31J 88 SW Unspecified Pit 1974
32J 88 SW Unspecified Pit 1994
33J 88 SW Unspecified Pit 1985
34M 90 NW Unspecified Ground 1910
Workings

35K 90 N Smithy 1949
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36K 90 N Smithy 1898
37L 91 NW Unspecified Heap 1949
38K 92 N Smithy 1910
39K 93 N Smithy 1938
40L 93 NW Unspecified Heap 1960
41K 94 N Smithy 1960
42M 101 NW Unspecified Heap 1938
43M 101 NW Unspecified Heap 1938
44M 101 NW Unspecified Heap 1949
45M 104 NW Refuse Heap 1960
46AV 106 NW Unspecified Heap 1898
47R 1M1 NW Railway Sidings 1910
480 112 NW Railway Sidings 1960
49P 128 w Cuttings 1873
50N 132 N Unspecified Ground 1994
Workings
51N 132 N Unspecified Ground 1974
Workings
52N 132 N Unspecified Ground 1985
Workings
53 142 NW Unspecified Old Quarry 1898
540 144 NW Railway Sidings 1910
55Q 173 %\ Cuttings 1949
56P 175 W Railway Building 1960
57Q 177 W Cuttings 1974
58Q 177 wW Cuttings 1985
59S 178 N Unspecified 1898
Commercial/Industrial
60R 190 N Railway Building 1960
61 191 N Railway Building 1910
62X 191 N Telephone Exchange 1938
63S 194 N Railway Sidings 1873
64AZ 196 W Cuttings 1873
65T 198 N Unspecified Tank 1994
66T 198 N Unspecified Tank 1974
67T 198 N Unspecified Tank 1985
68 200 NE Telephone Exchange 1993
69 212 N Railway Sidings 1949
70AK 215 NW Unspecified Tank 1994
71 220 N Unspecified Depot 1993
72BA 220 E Cuttings 1993
73U 226 w Cuttings 1873
74W 230 W Cuttings 1898
75V 233 W Cuttings 1910
76U 233 W Cuttings 1949
77V 233 W Cuttings 1938
78W 234 W Cuttings 1960
79S 238 N Railway Building 1873
80S 239 N Railway Building 1949
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81X 240 NE Telephone Exchange 1949
82W 242 W Cuttings 1974
83W 242 w Cuttings 1985
84W 242 W Cuttings 1994
85S 243 N Railway Building 1910
86S 244 N Railway Building 1938
87S 245 N Railway Building 1949
88S 245 N Railway Building 1968
89S 248 N Railway Building 1960
90Y 252 NW Unspecified Heap 1938
91Y 252 NW Unspecified Heap 1938
92Y 256 NW Unspecified Heap 1910
93Y 257 NW Unspecified Heap 1949
94Y 258 W Unspecified Heap 1960
95AC 264 N Railway Station 1910
967 269 W Unspecified Old Quarry 1898
9772 276 W Unspecified Old Quarry 1938
98z 277 W Unspecified Old Quarry 1949
997 278 W Unspecified Old Quarry 1910
100Z 279 W Unspecified Old Quarry 1960
101AA 280 NW Unspecified Heap 1873
102AA 287 NW Unspecified Heap 1898
103AB 291 NW Unspecified Heaps 1938
104AB 291 NW Unspecified Heaps 1938
105BC 291 NW Old Coal Shaft 1938
106AB 292 NW Unspecified Heap 1949
107AC 292 N Railway Station 1949
T08AA 293 NW Unspecified Heap 1960
T09AA 294 NW Old Coal Shaft 1938
110AC 295 N Railway Station 1898
T11AA 295 NW Unspecified Old Shaft 1960
112BD 298 E Cuttings 1993
113AC 298 N Railway Station 1873
114AA 298 NW Unspecified Shaft 1873
115AC 299 N Railway Station 1949
116AC 301 N Railway Station 1968
117AC 302 N Railway Station 1938
118AD 305 W Unspecified Heap 1938
119AD 305 W Unspecified Heap 1938
120AD 305 W Unspecified Heap 1910
121AD 305 W Unspecified Heap 1949
122AC 306 N Railway Station 1993
123AA 306 NW Old Coal Shaft 1949
124AA 308 NW Old Coal Shaft 1938
125AD 309 W Unspecified Heap 1960
126AA 313 NW Old Coal Shaft 1910
127AA 314 NW Old Coal Shaft 1938
128AA 315 NW Unspecified Old Shaft 1960
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129AE 324 NE Police Station 1873

130 325 SE Rifle Range 1873
131BE 335 E Cuttings 1993
132AB 345 NW Unspecified Ground 1960

Workings

133AE 345 NE Grave Yard 1873

134 351 SE Targets 1910
135AL 387 N Gasometer 1873
136BF 397 NE Grave Yard 1873

137 406 E Water Wheel 1909
138BG 416 E Cuttings 1993
139AF 422 N Cuttings 1873

140 425 N Railway Sidings 1949
141AG 425 N Cuttings 1949
142AF 430 N Cuttings 1949
143AG 430 N Cuttings 1949
144AF 431 N Cuttings 1910
145AF 432 N Cuttings 1938
146AF 436 N Cuttings 1993
147AF 436 N Cuttings 1968
148AF 437 N Railway Sidings 1910
149BH 448 wW Cuttings 1960
150AF 455 N Cuttings 1898
151AH 471 NW Railway Sidings 1898
152AH 471 NW Cuttings 1873
153AH 471 NW Railway Sidings 1949
154BI 479 NE Cuttings 1993
155AH 484 NW Railway Sidings 1910
156Al 498 N Cemetery 1873
157Al 498 N Cemetery 1898
158Al 499 N Cemetery 1949

1.2 Additional Information - Historical Tank Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps provides
the following information.

Records of historical tanks within 500m of the search boundary: 15
ID Distance (m) Direction Use Date
159AJ 122 NW Unspecified Tank 1899
160A) 122 NW Unspecified Tank 1912
161AJ 127 NW Unspecified Tank 1961
162T 199 N Unspecified Tank 1967
163T 199 N Unspecified Tank 1971

164AK 215 NW Unspecified Tank 1989
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165AK 217 NW Unspecified Tank 1994
166AK 218 NW Unspecified Tank 1989
167AK 218 NW Unspecified Tank 1991

168 223 SW Unspecified Tank 1960
169AE 345 NE Unspecified Tank 1960
170AE 345 NE Unspecified Tank 1960
171AE 345 NE Unspecified Tank 1960
172AL 389 N Gasometer 1873
173A0 461 NE Unspecified Tank 1912

1.3 Additional Information - Historical Energy Features Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps provides

the following information.

Records of historical energy features within 500m of the search boundary:

37

ID Distance (m) Direction Use Date
174 83 E Electricity Substation 1992
175 177 E Electricity Substation 1992

176AK 223 NW Electricity Substation 1994
177AK 224 NW Electricity Substation 1991
178AK 237 NW Electricity Substation 1989
179AK 240 NW Electricity Substation 1991
180AL 389 N Gasometer 1873
181AM 400 W Electricity Substation 1971
182AM 400 W Electricity Substation 1991
183AM 400 W Electricity Substation 1989
184AM 400 W Electricity Substation 1989
185AM 400 W Electricity Substation 1994
186AM 401 W Electricity Substation 1989
187AN 408 N Electricity Substation 1994
188AN 409 N Electricity Substation 1989
189AN 409 N Electricity Substation 1971
T90AN 409 N Electricity Substation 1991
191AN 409 N Electricity Substation 1989
192AN 411 N Electricity Substation 1967
193A0 448 NE Electricity Substation 1992
194A0 448 NE Electricity Substation 1992
195A0 448 NE Electricity Substation 1989
196A0 448 NE Electricity Substation 1995
197A0 448 NE Electricity Substation 1995
198A0 449 NE Electricity Substation 1960
199A0 449 NE Electricity Substation 1960
200AP 453 NE Electricity Substation 1992
201AP 453 NE Electricity Substation 1992
202AP 453 NE Electricity Substation 1989
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203AP 456 NE Electricity Substation 1960
204AP 456 NE Electricity Substation 1960
205AQ 460 W Electricity Substation 1991
206AQ 460 W Electricity Substation 1989
207AQ 460 W Electricity Substation 1989
208AQ 460 W Electricity Substation 1989
209AQ 460 W Electricity Substation 1994
210AQ 460 W Electricity Substation 1971

1.4 Additional Information - Historical Petrol and Fuel Site Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps provides

the following information.

Records of historical petrol stations and fuel sites within 500m of the search boundary:

Database searched and no data found.

1.5 Additional Information - Historical Garage and Motor Vehicle Repair Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps provides

the following information.

Records of historical garage and motor vehicle repair sites within 500m of the search boundary: 3
ID Distance (m) Direction Use Date
211AR 261 NE Garage 1960
212AR 261 NE Garage 1960
213AR 261 NE Garage 1960
1.6 Potentially Infilled Land
Records of Potentially Infilled Features from 1:10,000 scale mapping within 500m of the study site: 130

The following Historical Potentially Infilled Features derived from the Historical Mapping information is

provided by Groundsure:

ID Distance(m) Direction Use Date
214C 0 On Site Unspecified Disused Mine 1960
215AS 0 On Site Pond 1938
216AS 0 On Site Pond 1898
217AS 0 On Site Pond 1873
218AS 0 On Site Pond 1985
219AS 0 On Site Pond 1994
220AS 0 On Site Pond 1974
221A 0 On Site Colliery 1873
222AS 0 On Site Pond 1910
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223AS 0 On Site Water Body 1960
224AS 0 On Site Pond 1949
225AT 0 On Site Colliery 1898
226AU 5 NW Colliery 1949
227C 5 NW Colliery 1910
228AV 6 NW Colliery 1938
229AV 6 NW Colliery 1938
230E 8 W Unspecified Ground 1910
Workings
231E 10 wW Unspecified Heap 1960
232AW 18 E Cuttings 1993
233G 31 NW Cuttings 1873
234F 36 NW Cuttings 1898
235G 37 NW Cuttings 1949
236G 39 NW Cuttings 1910
237G 39 NW Cuttings 1938
238G 41 NW Cuttings 1960
239AX 82 SW Ponds 1960
240l 82 E Gravel Pit 1949
241AX 83 SW Ponds 1938
2421 83 E Gravel Pit 1949
243l 83 E Gravel Pit 1910
244AX 85 SW Pond 1910
245] 86 E Gravel Pit 1938
246l 86 E Unspecified Pit 1993
2471 86 E Unspecified Pit 1968
248J 88 SW Unspecified Pit 1985
249) 88 SW Unspecified Pit 1994
250J 88 SW Unspecified Pit 1974
251M 90 NW Unspecified Ground 1910
Workings
2521 91 NW Unspecified Heap 1949
253L 93 NW Unspecified Heap 1960
254AX 97 SW Pond 1873
255AX 97 SW Pond 1898
256AX 100 SW Pond 1949
257M 101 NW Unspecified Heap 1938
258M 101 NW Unspecified Heap 1938
259M 101 NW Unspecified Heap 1949
260M 104 NW Refuse Heap 1960
261AV 106 NW Unspecified Heap 1898
262P 128 W Cuttings 1873
263N 132 N Unspecified Ground 1985
Workings
264N 132 N Unspecified Ground 1994
Workings
265N 132 N Unspecified Ground 1974
Workings
266L 142 NW Unspecified Old Quarry 1898

267AY 160 SW Pond 1960
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268AY 160 SW Pond 1985
269AY 160 SW Pond 1974
270AY 161 SW Pond 1938
271AY 161 SW Pond 1910
272AY 162 SW Pond 1949
273AY 162 SW Pond 1873
274AY 162 SW Pond 1898
275Q 173 wW Cuttings 1949
276Q 177 W Cuttings 1985
277Q 177 W Cuttings 1974
278AZ 196 w Cuttings 1873
279BA 220 E Cuttings 1993
280U 226 w Cuttings 1873
281W 230 w Cuttings 1898
282V 233 wW Cuttings 1910
283U 233 W Cuttings 1949
284V 233 wW Cuttings 1938
285W 234 w Cuttings 1960
286W 242 wW Cuttings 1974
287W 242 w Cuttings 1985
288W 242 W Cuttings 1994
289Y 252 NW Unspecified Heap 1938
290Y 252 NW Unspecified Heap 1938
291Y 256 NW Unspecified Heap 1910
292Y 257 NW Unspecified Heap 1949
293Y 258 W Unspecified Heap 1960
294BB 263 SE Pond 1898
2957 269 W Unspecified Old Quarry 1898
296BB 273 SE Pond 1873
2977 276 W Unspecified Old Quarry 1938
2987 277 W Unspecified Old Quarry 1949
2997 278 W Unspecified Old Quarry 1910
3007 279 W Unspecified Old Quarry 1960
301AA 280 NW Unspecified Heap 1873
302BC 286 NW Air Shaft 1898
303AA 287 NW Unspecified Heap 1898
304AB 291 NW Unspecified Heaps 1938
305AB 291 NW Unspecified Heaps 1938
306BC 291 NW Old Coal Shaft 1938
307AB 292 NW Unspecified Heap 1949
308AA 293 NW Unspecified Heap 1960
309BC 294 NW Old Coal Shaft 1938
310BC 295 NW Unspecified Old Shaft 1960
311BD 298 E Cuttings 1993
312AA 298 NW Unspecified Shaft 1873
313AD 305 W Unspecified Heap 1938
314AD 305 W Unspecified Heap 1938

315AD 305 W Unspecified Heap 1910
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316AD 305 wW Unspecified Heap 1949
317AA 306 NW Old Coal Shaft 1949
318AA 308 NW Old Coal Shaft 1938
319AD 309 W Unspecified Heap 1960
320BC 313 NW Old Coal Shaft 1910
321BC 314 NW Old Coal Shaft 1938
322BC 315 NW Unspecified Old Shaft 1960
323BE 335 E Cuttings 1993
324AB 345 NW Unspecified Ground 1960
Workings

325AE 345 NE Grave Yard 1873
326 380 E Pond 1873
327BF 397 NE Grave Yard 1873
328BG 416 E Cuttings 1993
329AF 422 N Cuttings 1873
330AG 425 N Cuttings 1949
331AF 430 N Cuttings 1949
332AF 430 N Cuttings 1949
333AF 431 N Cuttings 1910
334AF 432 N Cuttings 1938
335AF 436 N Cuttings 1993
336AF 436 N Cuttings 1968
337BH 448 W Cuttings 1960
338AF 455 N Cuttings 1898
339AH 471 NW Cuttings 1873
3408BI 479 NE Cuttings 1993
341Al 498 N Cemetery 1898
342Al 498 N Cemetery 1873

343Al 499 N Cemetery 1949
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2. Environmental Permits,
Incidents and Registers

2.1 Industrial Sites Holding Licences and/or Authorisations

Searches of information provided by the Environment Agency and Local Authorities reveal the following
information:

2.1.1 Records of historic IPC Authorisations within 500m of the study site:

Database searched and no data found.

2.1.2 Records of Part A(1) and IPPC Authorised Activities within 500m of the study site:

Database searched and no data found.

2.1.3 Records of Red List Discharge Consents (potentially harmful discharges to controlled waters) within
500m of the study site:

0
Database searched and no data found.
2.1.4 Records of List 1 Dangerous Substances Inventory Sites within 500m of the study site:
0
Database searched and no data found.
2.1.5 Records of List 2 Dangerous Substance Inventory Sites within 500m of the study site:
0

Database searched and no data found.

Report Reference: GS-2356366
Client Reference: 773135
22
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2.1.6 Records of Part A(2) and Part B Activities and Enforcements within 500m of the study site:

1
The following Part A(2) and Part B Activities are represented as points on the Environmental Permits,
Incidents and Registers Map:
ID Distance  py o ction NGR Details
(m)

Address: Rolinx Performance Coatings,

Wynnstay Technology Park, Ruabon,  Enforcement: No Enforcement Notified.
13 257 NW 329320 Wrexham, LL14 6EN Date of Enforcement: No Enforcement

343558 Process: Coating Process Notified.
Status: Historical Permit Comment: No Enforcement Notified.
Permit Type: Part B

2.1.7 Records of Category 3 or 4 Radioactive Substances Authorisations:

0
Database searched and no data found.
2.1.8 Records of Licensed Discharge Consents within 500m of the study site:
5
The following Licensed Discharge Consents records are represented as points on the Environmental
Permits, Incidents and Registers Map:
ID Distance Direction NGR Details
(m)
Address: RUABON MANNED CONTAINER
SITE WYNNST, RUABON MANNED
CONTAINER SITE WYN, MANNED Receiving Water:
329230 CONTAINER SITE WYNNSTAY B, Status: CONSENT EXPIRED - TIME LIMIT
8 226 W 343340 WYNNSTAY BANKS, UNKNOWN, Issue date: 06/04/1987
UNKNOWN Effective Date: 06-Apr-1987
Effluent Type: UNSPECIFIED Revocation Date: 18/03/1993
Permit Number: CM0151401
Permit Version: 1
Address: RUABON 5 DUKE STREET PRIVATE
GARAGE, RUABON 5 DUKE STREET Receiving Water:
PRIVATE GAR, 5 DUKE STREET PRIVATE ) ‘
330220 GARAGE, PRIVATE GARAGE, UNKNOWN, ~ >tatus: CONSENT EXPIRED - TIME LIMIT
9B 290 NE Issue date: 20/04/1966
343720 UNKNOWN R
Effective Date: 20-Apr-1966
Effluent Type: UNSPECIFIED Revocation Date: 05/04/1995
Permit Number: CM0033401 ’
Permit Version: 1
Address: PADDOCK ROW RUABON ,,
PADDOCK ROW RUABON ,, RUABON ,, Receiving Water:
RUABON ,, RUABON ,, , Status: NEW CONSENT, BY APPLICATION
10 302 NE 330310 Effluent Type: SEWAGE DISCHARGES - (WRA 91, SECTION 88)
343620 SEWER STORM OVERFLOW - WATER Issue date: 21/07/1994
COMPANY Effective Date: 21-Jul-1994
Permit Number: CG0358201 Revocation Date: -
Permit Version: 1

Report Reference: GS-2356366
Client Reference: 773135
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ip  Distance e ction NGR Details
(m)
Address: TALY LAN CSO, RUABON PS (SE
OF BRIDGE STREET), (SE OF BRIDGE Receiving Water:
STREET) RUABON, RUABON, RUABON, Status: NEW CONSENT, BY APPLICATION
1A 340 NE 330331 RUABON (WRA 91, SECTION 88)
343663 Effluent Type: SEWAGE DISCHARGES - Issue date: 08/01/1960
PUMPING STATION - WATER COMPANY Effective Date: 08-Jan-1960
Permit Number: CM0008201 Revocation Date: -
Permit Version: 1
Address: RUABON PS, RUABON PS,
UNKNOWN, UNKNOWN, UNKNOWN, LL14 Receiving Water:
330353 1US Status: VARIED UNDER EPR 2010
12A 354 NE 343652 Effluent Type: SEWAGE DISCHARGES - Issue date: 19/12/2011
PUMPING STATION - WATER COMPANY Effective Date: 19-Dec-2011
Permit Number: CM0190801 Revocation Date: -

Permit Version: 3

2.1.9 Records of Water Industry Referrals (potentially harmful discharges to the public sewer) within
500m of the study site:

The following Water Industry Referral records are represented as points on the Environmental Permits,
Incidents and Registers Map:

1D Distance Direction Address Permission Local Authority First F)ate Last I;)ate Status
(m) reference Received Received
SUPASTRIP LTD, WREXHAM
PROVIDENCE COUNTY
15B 261 NE CHAPEL, BRIDGE AU5688 01-Jun-2001 01-Apr-2015 RECEIVED
STREET, RUABON BOROUGH
’ ’ COUNCIL

RUABON, LL14 6DA

2.1.10 Records of Planning Hazardous Substance Consents and Enforcements within 500m of the study
site:

0
Database searched and no data found.
2.2 Dangerous or Hazardous Sites
Records of COMAH & NIHHS sites within 500m of the study site: 0

Database searched and no data found.

Report Reference: GS-2356366
Client Reference: 773135
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2.3.1 Records of National Incidents Recording System, List 2 within 500m of the study site:

The following NIRS List 2 records are represented as points on the Environmental Permits, Incidents and

Registers Map:

1D Distance Direction NGR Details
(m)
Incident Date: 11-Sep-2006
Incident Identification: 434517 )
. 329968 Pollutant: Atmospheric Pollutants and Water ImpacF. Category 4 (No Impact)
1 0 On Site 343441 Effocts Land Impact: Category 4 (No Impact)
Pollutant Description: Ammonia/Amine Air Impact: Category 2 (Significant)
Odour
Incident Date: 15-Aug-2012 . L
330076 Incident Identification: 1026336 Water Impact: Category 2 (Significant)
2 69 E . ) Land Impact: Category 3 (Minor)
343319 Pollutant: Sewage Materials Air Impact: Category 3 (Minor)
Pollutant Description: Crude Sewage pact: gory
Incident Date: 10-Oct-2002 . .
; o cw 329416 Incident Identification: 113978 Lg’r\]’gtlf; '?C’i‘f"gtiatoergoﬂN30('\|"n'n”°a2t)
342950 Pollutant: Other Pollutant PO A (No I zct)
Pollutant Description: Other pact: gory P
Incident Date: 11-May-2013 . .
330180 Incident Identification: 1111914 \Water Impact: Category 3 (Minor)
4 153 E ) Land Impact: Category 2 (Significant)
343429 Pollutant: Sewage Materials Air Impact: Category 3 (Minor)
Pollutant Description: Crude Sewage pact: gory
Incident Date: 09-Sep-2001
329405 Incident Identification: 29747 Water Impact: Category 3 (Minor)
5 171 SW 342888 Pollutant: General Biodegradable Land Impact: Category 4 (No Impact)
Materials and Wastes Air Impact: Category 4 (No Impact)
Pollutant Description: Blood and Offal
Incident Date: 19-Aug-2003
330155 Incident Identification: 183455 Water Impact: Category 4 (No Impact)
6 392 N 343871 Pollutant: Inert Materials and Wastes Land Impact: Category 3 (Minor)
Pollutant Description: Construction and Air Impact: Category 4 (No Impact)
Demolition Materials and Wastes
Incident Date: 05-Oct-20011 . .
, " N 330017 Incident Identification: 34948 L::jtlf; ":C‘fégtiat;goﬁjéﬂ”ﬁt)
343956 Pollutant: Oils and Fuel pact: gory P

Pollutant Description: Petrol

Air Impact: Category 4 (No Impact)

2.3.2 Records of National Incidents Recording System, List 1 within 500m of the study site:

Database searched and no data found.

Report Reference: GS-2356366

Client Reference: 773135
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2.4 Sites Determined as Contaminated Land under Part 2A EPA 1990

How many records of sites determined as contaminated land under Section 78R of the Environmental
Protection Act 1990 are there within 500m of the study site? 0

Database searched and no data found.

Report Reference: GS-2356366
Client Reference: 773135
26
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3. Landfill and Other Waste

Sites

3.1 Landfill Sites

3.1.1 Records from Environment Agency landfill data within T000m of the study site:

The following Environment Agency landfill records are represented as polygons on the Landfill and Other

Waste Sites map:

ID Distance Direction NGR Details
(m)
Address: Tatham Road, Ruabon,
Wrexham, Clwyd, LL14 6RF Operator: Shanks Northern Ltd
Landfill Reference: 37109.0
Not 330077 . s . Status: Closure
681 N Environmental Permitting Regulations
shown 344722 IPPC Reference:
(Waste) Reference: SHA0O1 EPR Reference:
Landfill Type: A4 : Household, Commercial ’
& Industrial Waste Landfill
Address: Gardden, Tatham Road, Ruabon,
Wrexham, Clwyd, LL14 6RF Operator: Shanks Midlands Ltd
Landfill Reference: 37014.0
Not 764 N 330087 Environmental Permitting Regulations status: Closure
shown 344716 g Reg IPPC Reference:

(Waste) Reference: SHA005
Landfill Type: A4 : Household, Commercial
& Industrial Waste Landfill

EPR Reference:

3.1.2 Records of Environment Agency historic landfill sites within 1500m of the study site:

The following landfill records are represented as either points or polygons on the Landfill and Other

Waste Sites map:

ID Distance Direction NGR Details
(m)
Site Address: Llys Offa, Tatham Road, Licence lssue: 02-Jun-1983
Wrexham, Ruarbon .
Waste Licence: Yes Licence Surrendered: 02-Jun-1984
Not 329800 . RV Licence Hold Address: -
<hown 694 N 344200 Site Reference: WMBC L/29 Operator: -

Waste Type: Industrial
Environmental Permitting Regulations
(Waste) Reference: -

First Recorded: 02-Jun-1983
Last Recorded: 02-Jun-1984

Report Reference: GS-2356366
Client Reference: 773135
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ID Distance  p; o tion NGR Details
(m)
Site Address: Gardden Clay Pit, Gardden
Lodge, Tatham Road, Ruabon, Wrexham, Licence Issue: 01-Apr-1977
Clywd Licence Surrendered:
Not 330100 Waste Licence: Yes Licence Hold Address: A8 Edinburgh
743 N Site Reference: WMBC L/23, WMBC L82 Road, Coatbridge, Lanarkshire
shown 344500 . .
Waste Type: Industrial, Commercial, Operator: -
Household First Recorded: 31-Dec-1977
Environmental Permitting Regulations Last Recorded: 31-Aug-1984
(Waste) Reference: -
Site Address: Woodwards Rock, Plas
Madoc Licence Issue:
Waste Licence: Yes Licence Surrendered:
Not 915 W 328400 Site Reference: - Licence Hold Address: -
shown 343100 Waste Type: Inert, Industrial, Commercial, Operator: -
Household, Special, Liquid sludge, First Recorded: 01-Jan-1968
Environmental Permitting Regulations Last Recorded: 31-Dec-1978
(Waste) Reference: -
Site Address: The Delph, Acrefair,
Wrexham, Clwyd Licence Issue: 05-Aug-1981
Waste Licence: Yes Licence Surrendered: 31-Dec-1986
Not 1284 W 327700 Site Reference: WMBC L/32 Licence Hold Address: -
shown 344000 Waste Type: Inert, Industrial, Household, Operator: -
Special First Recorded: 30-Nov-1981
Environmental Permitting Regulations Last Recorded: 31-Dec-1986
(Waste) Reference: -
Site Addres;;\i?;zgreedre Quarry, Licence Issue: 31-Dec-1977
Waste Licence: Yes Licence Surrendered: 30-Apr-1994
Not 328100 . ) Licence Hold Address: -
1333 W Site Reference: L17
shown 342500 X Operator: -
Waste Type: Industrial, Household .
. i . First Recorded: -
Environmental Permitting Regulations
Last Recorded: -
(Waste) Reference: -
Site Address: Air Products Social Club, .
R Licence Issue:
Acrefair, Wrexham, Clwyd .
Waste Licence: - Licence Surrendered:
Not 327900 . ) Licence Hold Address: -
1348 W Site Reference: -
shown 343200 ) Operator: -
Waste Type: Inert, Industrial .
. o . First Recorded: 31-Dec-1950
Environmental Permitting Regulations
Last Recorded: 31-Dec-1960
(Waste) Reference: -
Site Address: Druids United FC, Plas
Kynaston Lane, Wrexham, Cefn Mawr Licence Issue: 28-Jul-1983
Waste Licence: Yes Licence Surrendered: 31-Oct-1983
Not 1409 Sw 328100 Site Reference: WMBC L/42 Licence Hold Address: -
shown 342200 Waste Type: Inert, Industrial, Commercial, Operator: -
Household First Recorded: 01-Mar-1983
Environmental Permitting Regulations Last Recorded: 31-Oct-1983
(Waste) Reference: -
Site Address: Air Products, LLapgolLen Licence Issue: 01-Sep-1977
Road, Wrexham, Acrefair .
. Licence Surrendered: 30-Apr-1993
Not 327900 Waste Licence: Yes Licence Hold Address: -
shown 1460 W 343000 Site Reference: WMBC L/8, WMBC L/58 Operator: -

Waste Type: Inert, Industrial
Environmental Permitting Regulations
(Waste) Reference: -

First Recorded: 01-Sep-1977
Last Recorded: 31-Dec-1991

3.1.3 Records of BGS/DoE non-operational landfill sites within 1500m of the study site:

Database searched and no data found.

Report Reference: GS-2356366
Client Reference: 773135
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3.1.4 Records of Landfills from Local Authority and Historical Mapping Records within 1500m of the study

site:

The following landfill records are represented as points or polygons on the Landfill and Other Waste Sites

map:

1D Dis(trz;ice Direction NGR Site Address Source Data Type
sr:\lo(?/:n 914 W gigggg Refuse Tip 1967 mapping Polygon
Sf:\‘Oc\)IEn 914 w gféﬁ? Refuse Tip 1961 mapping Polygon
slz\‘o?/tn 914 W gigﬂ,é Refuse Tip 1971 mapping Polygon
sI:\lo(zIEn 1363 SW gig;g Refuse Tips 1960 mapping Polygon
sI:\Joc\)/tn 1363 SW gig;g Refuse Tips 1960 mapping Polygon
SP:\IO?/En 1396 SW ifé;;ﬁ Refuse Tips 1960 mapping Polygon
sf:\Joc\)/:n 1396 swW gig;gg Refuse Tips 1960 mapping Polygon
srlw\Joc\)/tn 1411 W 2421523'(3)2; Refuse Tips 1960 mapping Polygon
sf:\Joc\)/:n T4 W 34212'(5)25 Refuse Tips 1960 mapping Polygon

3.2 Other Waste Sites

3.2.1 Records of waste treatment, transfer or disposal sites within 500m of the study site:

The following waste treatment, transfer or disposal sites records are represented as points on the Landfill

and Other Waste Sites map:

ID Distance Direction NGR Details
(m)
Further Details: Scheme
Type of Site: Tyre comprises change of use from
Recycling Plant industrial premises to used tyre
(Conversion) recycling plant. An application
Site Address: 2 & 3, Planning Application Reference: (ref: P/2008/0483) for detailed
3A 173 W 329259 Wynnstay P/2008/0483 planning permission was
343351 Technlogy Park, Date: - granted by Wrexham B.C.
Ruabon, Planning decision obtained
WREXHAM, Clwyd, Data Source: Historic Planning
LL14 6 Application
Data Type: Point
Type of Site: Planning Application Reference: Further Details: N/A
aA 174 W 329258 Amenity Site N/A Data Source: Historic Mapping
343351 Site Address: N/A Date: 1989 Data Type: Polygon

Report Reference: GS-2356366
Client Reference: 773135
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ID Distance  pioction  NGR Details
(m)
Type of Site: Planning Application Reference: Further Details: N/A
SA 174 W 329258 Amenity Site N/A Data Source: Historic Mapping
343351 Site Address: N/A Date: 1989 Data Type: Polygon
Type of Site: Planning Application Reference: Further Details: N/A
6A 174 W 329258 Amenity Site N/A Data Source: Historic Mapping
343351 Site Address: N/A Date: 1991 Data Type: Polygon

3.2.2 Records of Environment Agency licensed waste sites within 1500m of the study site:

22

The following waste treatment, transfer or disposal sites records are represented as points on the Landfill
and Other Waste Sites map:

1D Distance Direction NGR Details
(m)
Site Address: Off Plas Bennion Road, Issue Date: 01/10/1993
Wynnstay Bank Ruabon, Wrexham, Clwyd, Effective Date: 13/11/2001
LL141TP Modified: -
Type: Household, Commercial & Industrial Surrendered Date: -
Waste T Stn Expiry Date: -
158 252 W 329206 Size: < 25000 tonnes Cancelled Date: -
343357 Environmental Permitting Regulations Status: Transferred
(Waste) Licence Number: 3CWO010 Site Name: Wynnstay Banks Civic Amenity
EPR reference: - Site
Operator: 3 C Waste Ltd Correspondence Address: -, Barton House,
Waste Management licence No: 37039 Darland Lane, Lavister, Wrexham, LL12
Annual Tonnage: 0.0 OEL
Site Address: Off Plas Bennion Road, Issug Date: 01/10/1993
Wynnstay Bank Ruabon, Wrexham, Clwyd Effective Date: 13/11/2001
ynnstay i s SWYG, Modified: 10/12/2003
LL141TP
. . Surrendered Date: -
Type: Special Waste Transfer Station )
. Expiry Date: -
Size: < 25000 tonnes
329206 . o . Cancelled Date: -
16B 252 W Environmental Permitting Regulations e
343357 . Status: Modified
(Waste) Licence Number: 3CW010 . . . .
i Site Name: Wynnstay Banks Civic Amenity
EPR reference: - Site
Operator: 3 C Waste Ltd. Correspondence Address: Chris Giffiths,
Waste Management licence No: 37039 .
Annual Tonnage: 0.0 Barton House, Darland Lane, Lavister,
ge: o Wrexham, LL12 OEL
e e, lsweDate 011011903
ynnstay LS A ats » WY, Effective Date: 13/11/2001
- Modified: 28/02/2007
Type: Household Waste Amenity Site .
R Surrendered Date: -
329206 Size: < 25000 tonnes Exoiry Date: -
17B 252 W Environmental Permitting Regulations piry i
343357 . Cancelled Date: -
(Waste) Licence Number: 3CWO010 Status: Modified
EPR reference: EA/EPR/MP3394FY/V004 Site Name: W nnsté Banks Civic Amenit
Operator: 3 C Waste Ltd e Si>;:e Y
Waste Management licence No: 37039 Correspondence Address: -, -

Annual Tonnage: 0.0

Report Reference: GS-2356366

Client Reference: 773135
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Distance

(m)

Direction NGR

Details

18B

252

329206
343357

Site Address: Off Plas Bennion Road,

Wynnstay Bank Ruabon, Wrexham, Clwyd,

LL14 3ES
Type: Household Waste Amenity Site
Size: Unknown
Environmental Permitting Regulations
(Waste) Licence Number: 3CW010
EPR reference: MP3394FY/V004
Operator: 3 C Waste Ltd
Waste Management licence No: 37039
Annual Tonnage: 0.0

Issue Date: 01/10/1993
Effective Date: 13/11/2001
Modified: 28/02/2007
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Revoked

Site Name: Wynnstay Banks Civic Amenity

Site
Correspondence Address: -, -

19B

254

329205
343361

Site Address: Plas Madoc HW R C,
Wynnstay Industrial Estate, Acrefair,
Wrexham, Clwyd, LL14 1TP
Type: Household Waste Amenity Site
Size: < 25000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: WAS025

EPR reference: EA/EPR/NP3095EW/V002
Operator: F C C Recycling (U K) Limited

Waste Management licence No: 100081
Annual Tonnage: 24999.0

Issue Date: 23/10/2007
Effective Date: -
Modified: 22/11/2012
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: Plas Madoc Household Waste

Recycling Centre
Correspondence Address: -, -

20B

254

329205
343361

Site Address: Plas Madoc HW R C,
Wynnstay Industrial Estate, Acrefair,
Wrexham, Clwyd, LL14 1TP
Type: Household Waste Amenity Site
Size: Unknown
Environmental Permitting Regulations
(Waste) Licence Number: WAS025
EPR reference: NP3095EW/V002
Operator: F C C Recycling (U K) Limited
Waste Management licence No: 100081
Annual Tonnage: 0.0

Issue Date: 23/10/2007
Effective Date: -
Modified: 22/11/2012
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Modified

Site Name: Plas Madoc Household Waste

Recycling Centre
Correspondence Address: -, -

21C

336

329107
343288

Site Address: Land/ Premises At, Acrefair,
Plas Madoc, Wrexham, Clwyd, LL14 3ES
Type: Household Waste Amenity Site
Size: < 25000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: WAS025

EPR reference: EA/EPR/NP3095EW/A001

Operator: Waste Recycling Ltd
Waste Management licence No: 100081
Annual Tonnage: 24999.0

Issue Date: 23/10/2007
Effective Date: -
Modified: -
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Issued

Site Name: Plas Madoc Household Waste

Recycling Centre
Correspondence Address: -, -

22C

336

329107
343288

Site Address: Acrefair, Plas Madoc,
Wrexham, Clwyd, LL14 3ES
Type: Household Waste Amenity Site
Size: < 25000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: WAS025
EPR reference: -

Operator: Waste Recycling Limited

Waste Management licence No: 100081

Annual Tonnage: 0.0

Issue Date: 23/10/2007
Effective Date: -
Modified: -
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Issued

Site Name: Plas Madoc Household Waste

Recycling Centre

Correspondence Address: -, Bold Business
Centre, Bold Lane, Sutton, St Helens,

Merseyside, WA9 4TX

Not
shown

1204

330083

N 344716

Site Address: Tatham Road, Ruabon,
Wrexham, LL14 6DR

Type: Household, Commercial & Industrial

Waste Landfill
Size: >= 75000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: SHA0O01
EPR reference: -
Operator: Shanks Northern Ltd

Waste Management licence No: 37109

Annual Tonnage: 0.0

Issue Date: 06/07/1994
Effective Date: -
Modified: -
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Closure

Site Name: Gardden Claypit 2 Northern
Correspondence Address: -, Unit 9, Abbey

Lane Industrial Estate, Burscough,
Ormskirk, Merseyside, L40 7SR

Report Reference: GS-2356366

Client Reference: 773135
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Distance

NGR

Details

330087
344716

Site Address: Gardden, Tatham Road,
Ruabon, Wrexham, Clwyd, LL14 6RF
Type: Household, Commercial & Industrial
Waste Landfill
Size: < 25000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: SHA005
EPR reference: BP3494FC/A001
Operator: Shanks Midlands Ltd
Waste Management licence No: 37014
Annual Tonnage: 400.0

Issue Date: 02/05/1989
Effective Date: -
Modified: -
Surrendered Date: -

Expiry Date: -

Cancelled Date: -
Status: Closure

Site Name: Gardden Claypit 1 Midlands
Correspondence Address: -, -

330077
344722

Site Address: Tatham Road, Ruabon,
Wrexham, Clwyd, LL14 6RF
Type: Household, Commercial & Industrial
Waste Landfill
Size: < 25000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: SHA001
EPR reference: EA/EPR/HP3694FJ/A001
Operator: Shanks Northern Ltd
Waste Management licence No: 37109
Annual Tonnage: 51712.0

Issue Date: 06/07/1994
Effective Date: -
Modified: -
Surrendered Date: -

Expiry Date: -

Cancelled Date: -

Status: Closure

Site Name: Gardden Claypit 2 Northern
Correspondence Address: -, -

330077
344722

Site Address: Tatham Road, Ruabon,
Wrexham, Clwyd, LL14 6RF
Type: Household, Commercial & Industrial
Waste Landfill
Size: >= 25000 tonnes < 75000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: SHA0O01
EPR reference: HP3694FJ/A001
Operator: Shanks Northern Ltd
Waste Management licence No: 37109
Annual Tonnage: 51712.0

Issue Date: 06/07/1994
Effective Date: -
Modified: -
Surrendered Date: -

Expiry Date: -

Cancelled Date: -

Status: Closure

Site Name: Gardden Claypit 2 Northern
Correspondence Address: -, -

330087

344721

Site Address: Tatham Road, Ruabon,
Wrexham, LL14 6DR
Type: Household, Commercial & Industrial
Waste Landfill
Size: >= 75000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: SHA005
EPR reference: -
Operator: Shanks Midlands Ltd
Waste Management licence No: 37014
Annual Tonnage: 0.0

Issue Date: 02/05/1989
Effective Date: -
Modified: -
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Closure
Site Name: Gardden Claypit 1 Midlands
Correspondence Address: -, Woodside
House, Church Road, Woburn Sands,
Milton Keynes, MK17 8TA

330083
344942

Site Address: Land / Premises At, Gardden
Ind Est, Ruabon, Wrexham, Clwyd, LL14
6RG
Type: Metal Recycling Site (mixed MRS's)
Size: < 25000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: BENOO1
EPR reference: EA/EPR/VP3394FX/A001
Operator: Bennett D
Waste Management licence No: 37163
Annual Tonnage: 30000.0

Issue Date: 31/03/1999
Effective Date: -
Modified: -
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Expired
Site Name: Clwyd Car Breakers
Correspondence Address: -, -

ID Direction
(m)
Not 1204 N
shown
Not 1209 N
shown
Not 1209 N
shown
Not 1209 N
shown
Not 1428 N
shown
Not 1428 N
shown

330083
344942

Site Address: Land / Premises At, Gardden
Ind Est, Ruabon, Wrexham, Clwyd, LL14
6RG
Type: Metal Recycling Site (mixed MRS's)
Size: >= 25000 tonnes < 75000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: BENOO1
EPR reference: VP3394FX/A001
Operator: Bennett D
Waste Management licence No: 37163
Annual Tonnage: 30000.0

Issue Date: 31/03/1999
Effective Date: -
Modified: -
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Expired
Site Name: Clwyd Car Breakers
Correspondence Address: -, -

Report Reference: GS-2356366
Client Reference: 773135
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NGR Details

Site Address: Gardden Industrial Estate,
Ruabon, Wrexham, Clwyd, LL14 6RG
Type: Vehicle depollution facility
Size: < 25000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: CLW002
EPR reference: EA/EPR/NP3290VM/A001
Operator: Clwyd Breakers Ltd
Waste Management licence No: 102006
Annual Tonnage: 74999.0

330053
344957

Issue Date: 07/10/2010
Effective Date: -
Modified: -
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Issued
Site Name: Clwyd Breakers Ltd
Correspondence Address: -, -

Site Address: Gardden Industrial Estate,
Ruabon, Wrexham, Clwyd, LL14 6RG
Type: Vehicle depollution facility
Size: Unknown
Environmental Permitting Regulations
(Waste) Licence Number: CLW002
EPR reference: NP3290VM/A001
Operator: Clwyd Breakers Ltd
Waste Management licence No: 102006
Annual Tonnage: 0.0

330053
344957

Issue Date: 07/10/2010
Effective Date: -
Modified: -
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Issued
Site Name: Clwyd Breakers Ltd
Correspondence Address: -, -

Site Address: | Hayward Ltd, Gardden Ind
Est, Ruabon, Wrexham, Clwyd, LL14 6RG

Type: Metal Recycling Site (mixed MRS's)

Size: < 25000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: HAY001
EPR reference: EA/EPR/EP3794FY/V003
Operator: | Hayward Limited
Waste Management licence No: 37162
Annual Tonnage: 24999.0

330082
344990

Issue Date: 31/03/1999
Effective Date: -
Modified: 31/01/2013
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Modified
Site Name: | Hayward Ltd
Correspondence Address: -, -

Site Address: Gardden Ind Est, Ruabon,

Wrexham, LL14 6RG
Type: Metal Recycling Site (mixed MRS's)

Size: < 25000 tonnes

Environmental Permitting Regulations

(Waste) Licence Number: HAY001
EPR reference: -

Operator: Haywards |

Waste Management licence No: 37162
Annual Tonnage: 0.0

330082
344990

Issue Date: 31/03/1999
Effective Date: -
Modified: -
Surrendered Date: -

Expiry Date: -

Cancelled Date: -
Status: Issued

Site Name: | Haywards Ltd
Correspondence Address: -, Gardden Ind
Est, Ruabon, Wrexham, LL14 6RG

Site Address: | Hayward Ltd, Gardden Ind
Est, Ruabon, Wrexham, Clwyd, LL14 6RG

Type: Metal Recycling Site (mixed MRS's)

Size: Unknown
Environmental Permitting Regulations
(Waste) Licence Number: HAY001
EPR reference: EP3794FY/V003
Operator: | Hayward Limited
Waste Management licence No: 37162
Annual Tonnage: 0.0

330082
344990

Issue Date: 31/03/1999
Effective Date: -
Modified: 31/01/2013
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: Modified
Site Name: | Hayward Ltd
Correspondence Address: -, -

ID Distance Direction
(m)
Not 1439 N
shown
Not 1439 N
shown
Not 1475 N
shown
Not 1475 N
shown
Not 1475 N
shown
Not 1483 s
shown

Site Address: Pen-y-bont Landfill,
Newbridge Road, Chirk, Wrexham, LL14
3JE
Type: Household, Commercial & Industrial
Waste Landfill
Size: >= 75000 tonnes
Environmental Permitting Regulations
(Waste) Licence Number: SHA004
EPR reference: EA/EPR/CP3094FU/V002
Operator: Shanks Midlands Ltd
Waste Management licence No: 37123
Annual Tonnage: 214490.0

329188
341568

Issue Date: 23/12/1994
Effective Date: -
Modified: 26/03/2002
Surrendered Date: -
Expiry Date: -
Cancelled Date: -
Status: To PPC
Site Name: Pen-y-bont Landfill
Correspondence Address: -, -

Report Reference: GS-2356366
Client Reference: 773135
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ID Distance  pioction  NGR Details
(m)
Site Address: Pen-y-bont Landfill,
Newbridge Road, Chirk, Wrexham, LL14 lssue Date: 23/12/1994

3JE Effective Date: -
Type: Household, Commer‘ual & Industrial Modified: 26/03/2002
Waste Landfill Surrendered Date: -

Not 1483 S 329188 Size: >= 75000 tonnes Expiry Date: - '

shown 341568 Environmental Permitting Regulations pIry ;

Cancelled Date: -
Status: To PPC
Site Name: Pen-y-bont Landfill
Correspondence Address: -, -

(Waste) Licence Number: SHA004
EPR reference: CP3094FU/V002
Operator: Shanks Midlands Ltd
Waste Management licence No: 37123
Annual Tonnage: 214490.0

Report Reference: GS-2356366
Client Reference: 773135
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4. Current Land Use Map

NW N NE
W E
SW S SE

© Crown copyright and database rights 2015.

Mapping E Ordnance Ordnance Survey license 100035207.

sourced from Survey"
[] S W Current Industrial Sites — Electricity Transmission Czbles
s SearchButersim] @ Felrol & Fuel Sies == Gas Transmission Pipelines
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4. Current Land Uses

4.1 Current Industrial Data

Records of potentially contaminative industrial sites within 250m of the study site: 5

The following records are represented as points on the Current Land Uses map.

Distance Directio

1D (m) n Company NGR Address Activity Category
Clwyd 329352 The Green, Wynnstay
1 94 W Caravans & 343272 Yard, Ruabon, Wrexham, Vehicle Hire and Rental Hire Services
Leisure Ltd LL14 6DP
Electricity 329918 . Infrastructure and
2 133 N Sub Station 343658 LL14 Electrical Features Facilities
329426 ) )
3 153 SW Hopper 342897 LL14 Hoppers and Silos Farming
Civic Amenity 329258 . e Infrastructure and
4 201 W Site 343353 LL14 Refuse Disposal Facilities Facilities
Electricity = 329350 ) Infrastructure and
5 234 NwW Sub Station 343561 LL14 Electrical Features Facilities

4.2 Petrol and Fuel Sites

Records of petrol or fuel sites within 500m of the study site: 0

Database searched and no data found.

4.3 National Grid High Voltage Underground Electricity Transmission Cables

This dataset identifies the high voltage electricity transmission lines running between generating power
plants and electricity substations. The dataset does not include the electricity distribution network
(smaller, lower voltage cables distributing power from substations to the local user network). This
information has been extracted from databases held by National Grid and is provided for information only
with no guarantee as to its completeness or accuracy. National Grid do not offer any warranty as to the
accuracy of the available data and are excluded from any liability for any such inaccuracies or errors.

Records of National Grid high voltage underground electricity transmission cables within 500m of the
study site: 0
Database searched and no data found.

Report Reference: GS-2356366
Client Reference: 773135
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4.4 National Grid High Pressure Gas Transmission Pipelines

This dataset identifies high-pressure, large diameter pipelines which carry gas between gas terminals,
power stations, compressors and storage facilities. The dataset does not include the Local Transmission
System (LTS) which supplies gas directly into homes and businesses. This information has been extracted
from databases held by National Grid and is provided for information only with no guarantee as to its
completeness or accuracy. National Grid do not offer any warranty as to the accuracy of the available
data and are excluded from any liability for any such inaccuracies or errors.

Records of National Grid high pressure gas transmission pipelines within 500m of the study site: 0

Database searched and no data found.

Report Reference: GS-2356366
Client Reference: 773135
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5. Geology
5.1 Artificial Ground and Made Ground
Database searched and no data found.
The database has been searched on site, including a 50m buffer.
5.2 Superficial Ground and Drift Geology
The database has been searched on site, including a 50m buffer.
Lex Code Description Rock Type
TILLD TILL, DEVENSIAN DIAMICTON
GFDUD GLACIOFLUVIAL DEPOSITS, DEVENSIAN SAND AND GRAVEL [UNLITHIFIED

DEPOSITS CODING SCHEME]

5.3 Bedrock and Solid Geology

The database has been searched on site, including a 50m buffer.

Lex Code Description

Rock Type

PENNINE LOWER COAL MEASURES
FORMATION AND PENNINE MIDDLE COAL

MUDSTONE, SILTSTONE AND

PLMC-MDSS MEASURES FORMATION SANDSTONE
(UNDIFFERENTIATED)
ETM-MDST ETRURIA FORMATION MUDSTONE

(Derived from the BGS 1:50,000 Digital Geological Map of Great Britain)

Report Reference: GS-2356366
Client Reference: 773135
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6 Hydrogeology and Hydrology

6a. Aquifer Within Superficial
Geology

-

’ |:=':m

=

S

W - w)

Hapyard

© Crown copyright and database rights 2015
E Ordnan@ce Ordnance Survey license 100035207.
=== Survey

Mapping
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6b. Aquifer Within Bedrock
Geology and Abstraction
Licenses

SW S SE

© Crown copyright and database rights 2015
E Ordnar’!,ce Ordnance Survey license 100035207.
== Survey

Mapping

sourced from

| | itz Cat re

Aoy Syquifer - UerelisferanTaranl | ager.

i Syuiler D

Secand ary (&) Aguiter - 'ennzable _avess Unproduczre

T 20T feal Fullars i
s Second ar () ArL her - Lows 'ermez billty Lavers | L knarie = ila<es and landsli =}
&— %" G ourdwator Abstroot’on Licene: ® __ Susfaen Wator Abstractiz- Licenos
4 b

Report Reference: GS-2356366
Client Reference: 773135
41



S,

Groundsure

LCTANID Y I ILL_IGLNC .

6¢. Hydrogeology -Source
Protection Zones and Potable
Water Abstraction Licenses

NW N NE
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SW S SE
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6e. Hydrology - Detailed River
Network and River Quality
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6.Hydrogeology and Hydrology

6.1 Aquifer within Superficial Deposits

Are there records of strata classification within the superficial geology at or in proximity to the property?

Yes

From 1 April 2010, the Environment Agency's Groundwater Protection Policy has been using aquifer
designations consistent with the Water Framework Directive. For further details on the designation and
interpretation of this information, please refer to the Groundsure Enviroinsight User Guide.

The following aquifer records are shown on the Aquifer within Superficial Geology Map (63):

ID

Distanc
e (m)

Direction

Designation

Description

On Site

Secondary A

Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers

On Site

Secondary A

Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers

On Site

Unproductive

These are rock layers or drift deposits with low permeability that have negligible
significance for water supply or river base flow

10

213

SE

Unproductive

These are rock layers or drift deposits with low permeability that have negligible
significance for water supply or river base flow

11

292

SE

Unproductive

These are rock layers or drift deposits with low permeability that have negligible
significance for water supply or river base flow

310

SE

Secondary A

Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers

377

SE

Secondary A

Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers

12

473

Unproductive

These are rock layers or drift deposits with low permeability that have negligible
significance for water supply or river base flow

491

Secondary A

Permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers
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6.2 Aquifer within Bedrock Deposits

Are there records of strata classification within the bedrock geology at or in proximity to the property?Yes
From 1 April 2010, the Environment Agency's Groundwater Protection Policy has been using aquifer

designations consistent with the Water Framework Directive. For further details on the designation and
interpretation of this information, please refer to the Groundsure Enviroinsight User Guide.

The following aquifer records are shown on the Aquifer within Bedrock Geology Map (6b):

ID D;s(tra:‘r;c Direction Designation Description

Permeable layers capable of supporting water supplies at a local rather than
1 0 On Site Secondary A strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers

Permeable layers capable of supporting water supplies at a local rather than
2 0 On Site Secondary A strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers

6.3 Groundwater Abstraction Licences

Are there any Groundwater Abstraction Licences within 2000m of the study site? Yes

The following Abstraction Licences records are represented as points, lines and regions on the Aquifer
within Bedrock Geology Map (6b):

Distanc

ID Direction NGR Details
e (m)
3). _
Status: Historical Mér:(nDu;LL Vst;umniérpm)g). )
Licence No: 24/67/5/0046 o y Vou v
Details: General Farming & Domestic Original Application No: N124
Not 328100 o Original Start Date: 12/10/1973
shown 1992 NW 344800 Direct Source: Eaw Groundwater Expiry Date: -
Point: 35 Ft Deep, 8ft Dia. Well piry Late:
Issue No: 100

Data Type: Point

Name: Lloyd Version Start Date: 12/10/1973

Version End Date:

6.4 Surface Water Abstraction Licences

Are there any Surface Water Abstraction Licences within 2000m of the study site? No

Database searched and no data found.

6.5 Potable Water Abstraction Licences

Are there any Potable Water Abstraction Licences within 2000m of the study site? No

Database searched and no data found.
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6.6 Source Protection Zones

Are there any Source Protection Zones within 500m of the study site? No

Database searched and no data found.

6.7 Source Protection Zones within Confined Aquifer

Are there any Source Protection Zones within the Confined Aquifer within 500m of the study site? No

Historically, Source Protection Zone maps have been focused on regulation of activities which occur at or
near the ground surface, such as prevention of point source pollution and bacterial contamination of
water supplies. Sources in confined aquifers were often considered to be protected from these surface
pressures due to the presence of a low permeability confining layer (e.g. glacial till, clay). The increased
interest in subsurface activities such as onshore oil and gas exploration, ground source heating and
cooling requires protection zones for confined sources to be marked on SPZ maps where this has not
already been done.

Database searched and no data found.
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6.8 Groundwater Vulnerability and Soil Leaching Potential

Is there any Environment Agency information on groundwater vulnerability and soil leaching potential

within 500m of the study site? Yes
D|s(tr:;1ce Direction Classification Soil Vulnerability Category Description

Soils in which pollutants are unlikely

Minor Aquifer/Low Leaching to penetrate the soil layer because

0 On Site Potential L either water movement is largely
horizontal, or they have the ability to
attenuate diffuse pollutants.
Soils in which pollutants are unlikely
) . . to penetrate the soil layer because
0 On Site Minor AqL’;Zin:gawl Leaching L either water movement is largely
horizontal, or they have the ability to
attenuate diffuse pollutants.
Deep, permeable, coarse textured
. . . . soils which readily transmit a wide
0 On Site Minor Aqu;gatré:;gl? Leaching H2 range of pollutants because of their
rapid drainage and low attenuation
potential.
Deep, permeable, coarse textured
. . . . soils which readily transmit a wide
0 On Site Minor Aqué?tré:t'g; Leaching H2 range of pollutants because of their
rapid drainage and low attenuation
potential.
Deep, permeable, coarse textured
. . . . soils which readily transmit a wide
19 N Minor Aqu;)];etré:'t'g; Leaching H2 range of pollutants because of their
rapid drainage and low attenuation
potential.
Soil information for urban areas and
. . . . restored mineral workings. These
43 NW Minor Aunl)foetré:[lgT Leaching HU soils are therefore assumed to be
highly permeable in the absence of
site-specific information.
59 NW Minor Aquifer/Intermediate Leaching " Soils which can possibly transmit a
Potential wide range of pollutants.
Soil information for urban areas and
. . . . restored mineral workings. These
151 W Minor Aqu&?trér;gkl\ Leaching HU soils are therefore assumed to be
highly permeable in the absence of
site-specific information.
Soil information for urban areas and
. . . . restored mineral workings. These
250 N Minor Aqul:l)];etré::g; Leaching HU soils are therefore assumed to be
highly permeable in the absence of
site-specific information.
Soils in which pollutants are unlikely
. . . to penetrate the soil layer because
313 SE Minor AqL;ietZrl;tci):{ Leaching L either water movement is largely
horizontal, or they have the ability to
attenuate diffuse pollutants.
6.9 River Quality
Is there any Environment Agency information on river quality within 1500m of the study site? Yes
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Database searched and no data found.

6.9.2 Chemical Quality:

Chemical quality data is based on the General Quality Assessment Headline Indicators scheme (GQAHI).
In England, each chemical sample is measured for ammonia and dissolved oxygen. In Wales, the samples
are measured for biological oxygen demand (BOD), ammonia and dissolved oxygen. The results are
graded from A ('Very Good') to F ('‘Bad’).

The following Chemical Quality records are shown on the Hydrology Map (6e):

Chemical Quality Grade

ID D:(t;’)‘c Direction  NGR River Quality Grade 2005 2006 2007 2008 2009
River Name: Eitha
330280 Reach: Conf.r.dee W.park -
44 338 NE 343730 Conf.trib.nr.penycae A A A A )
End/Start of Stretch: Sample Point NGR
River Name: Dee
Not 328730 Reach: Conf.bradley Bk.-conf.trefynant
shown 14° W 341800 Bk. A A A A )
End/Start of Stretch: Sample Point NGR
River Name: Dee
Not 328730 Reach: Conf.cyflymen Bk.-
shown 1451 sw 341800 Conf.eglwyseg A A A A )
End/Start of Stretch: Sample Point NGR
River Name: Dee
Not 328730 Reach: Conf.trefynant Bk.- Conf.
shown 1421 sw 341800 Cyflymen Bk. A A A A )
End/Start of Stretch: Sample Point NGR
River Name: Dee
Not 328730 Reach: Conf.eglwyseg - Conf. Afon )
shown 1451 swW 341800 Morwynion A A A A
End/Start of Stretch: Sample Point NGR
6.10 Detailed River Network
Are there any Detailed River Network entries within 500m of the study site? Yes

The following Detailed River Network records are represented on the Hydrology Map (6e):

ID Distanc Direction Details
e (m)
River Name: - . . . .
1 0 On Site Welsh River Name: - . VRlver Type: Tertiary River )
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . .
2 40 W Welsh River Name: - River Type: Culvert

Alternative Name: -

Main River Status: Currently Undefined
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1D Distanc Direction Details
e (m)
River Name: - . . . .
3 45 S Welsh River Name: - __River Type: Tertiary River
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . . .
4 82 W Welsh River Name: - . .Rlver Type: Tertiary River )
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . . .
5 84 SW Welsh River Name: - . vR|ver Type: Tertiary River )
) Main River Status: Currently Undefined
Alternative Name: -
River Name: - . .
6 100 NW Welsh River Name: - A River Type: Culvert )
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . .
7 103 SW Welsh River Name: - . R.|ver Type: Secondary River .
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . .
8 132 SW Welsh River Name: - A River Type: Culvert )
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . . .
9A 160 sw Welsh River Name: - _River Type: Tertiary River
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . .
10A 170 sw Welsh River Name: - _ River Type: Secondary River
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . . .
118 191 sw Welsh River Name: - __River Type: Tertiary River
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . .
128 201 sw Welsh River Name: - _ River Type: Secondary River
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . .
13 222 SE Welsh River Name: - __ RiverType: Culvert .
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . .
14 222 sw Welsh River Name: - _ RiverType: Culvert .
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . .
15 295 S Welsh River Name: - . vaver Type: Secondary River )
. Main River Status: Currently Undefined
Alternative Name: -
River Name: Afon Eitha River Tvpe: Primary River
16 299 SE Welsh River Name: - o nver P Y .
. Main River Status: Currently Undefined
Alternative Name: -
River Name: Afon Eitha River Tvpe: Primary River
17 304 NE Welsh River Name: - - ype: y .
. Main River Status: Currently Undefined
Alternative Name: -
River Name: Afon Eitha River Tvoe: Primary River
18 321 SE Welsh River Name: - . ype: y .
. Main River Status: Currently Undefined
Alternative Name: -
River Name: Afon Eitha River Tvpe: Primary River
19 359 E Welsh River Name: - A ype: y .
. Main River Status: Currently Undefined
Alternative Name: -
River Name: Afon Eitha . .
20 365 E Welsh River Name: - _ RiverType: Culvert
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . .
21 377 SE Welsh River Name: - River Type: Secondary River

Alternative Name: -

Main River Status: Currently Undefined
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22

River Name: Afon Eitha
Welsh River Name: -
Alternative Name: -

River Type: Primary River
Main River Status: Currently Undefined

23

River Name: -
Welsh River Name: -
Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

24

Distanc Direction
e (m)
425 E
443 NW
500 E

River Name: -
Welsh River Name: -
Alternative Name: -

River Type: Tertiary River
Main River Status: Currently Undefined

6.11 Surface Water Features

Are there any surface water features within 250m of the study site?

The following surface water records are not represented on mapping:

Yes

Distance (m) Direction
0 On Site
0 On Site
0 On Site
45 SW
63 SW
76 SE
83 NW
84 SW
130 SE
160 SW
180 SE
191 SW
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7a. Environment Agency Flood
Map for Planning (from rivers and
the sea)
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7b. Environment Agency Risk of
Flooding from Rivers and the Sea
(RoFRaS) Map
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7 Flooding

7.1 River and Coastal Zone 2 Flooding

Is the site within 250m of an Environment Agency Zone 2 floodplain? No
Environment Agency Zone 2 floodplains estimate the annual probability of flooding as between 1 in 1000

(0.1%) and 1 in 100 (1%) from rivers and between 1 in 1000 (0.1%) and 1 in 200 (0.5%) from the sea. Any
relevant data is represented on Map 7a - Flood Map for Planning:

Database searched and no data found.

7.2 River and Coastal Zone 3 Flooding

Is the site within 250m of an Environment Agency Zone 3 floodplain? No

Zone 3 shows the extent of a river flood with a 1in 100 (1%) or greater chance of occurring in any year or
a sea flood with a 1 in 200 (0.5%) or greater chance of occurring in any year. Any relevant data is
represented on Map 7a - Flood Map for Planning.

Database searched and no data found.

7.3 Risk of Flooding from Rivers and the Sea (RoFRaS) Flood Rating

What is the highest risk of flooding onsite? Very Low

The Environment Agency RoFRaS database provides an indication of river and coastal flood risk at a
national level on a 50m grid with the flood rating at the centre of the grid calculated and given above. The
data considers the probability that the flood defences will overtop or breach by considering their location,
type, condition and standard of protection.

RoFRaS data for the study site indicates the property is in an area with a Very Low (less than 1 in 1000)
chance of flooding in any given year.

7.4 Flood Defences

Are there any Flood Defences within 250m of the study site? No
Database searched and no data found.

7.5 Areas benefiting from Flood Defences

Are there any areas benefiting from Flood Defences within 250m of the study site? No
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7.6 Areas benefiting from Flood Storage

Are there any areas used for Flood Storage within 250m of the study site? No

7.7 Groundwater Flooding Susceptibility Areas

7.7.1 Are there any British Geological Survey groundwater flooding susceptibility areas within 50m of the
boundary of the study site? Yes

Does this relate to Clearwater Flooding or Superficial Deposits Flooding? Superficial Deposits Flooding

Notes: Groundwater flooding may either be associated with shallow unconsolidated sedimentary aquifers
which overlie unproductive aquifers (Superficial Deposits Flooding), or with unconfined aquifers
(Clearwater Flooding).

7.7.2 What is the highest susceptibility to groundwater flooding in the search area based on the
underlying geological conditions?

Potential at Surface
Where potential for groundwater flooding to occur at surface is indicated, this means that given the
geological conditions in the area groundwater flooding hazard should be considered in all land-use
planning decisions. It is recommended that other relevant information e.g. records of previous incidence
of groundwater flooding, rainfall, property type, and land drainage information be investigated in order to
establish relative, but not absolute, risk of groundwater flooding.

7.8 Groundwater Flooding Confidence Areas

What is the British Geological Survey confidence rating in this result? High

Notes: Groundwater flooding is defined as the emergence of groundwater at the ground surface or the
rising of groundwater into man-made ground under conditions where the normal range of groundwater
levels is exceeded.

The confidence rating is on a threefold scale - Low, Moderate and High. This provides a relative indication
of the BGS confidence in the accuracy of the susceptibility result for groundwater flooding. This is based
on the amount and precision of the information used in the assessment. In areas with a relatively lower
level of confidence the susceptibility result should be treated with more caution. In other areas with
higher levels of confidence the susceptibility result can be used with more confidence.
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8. Designated Environmentally
Sensitive Sites Map
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8. Designated Environmentally
Sensitive Sites

Presence of Designated Environmentally Sensitive Sites within 2000m of the study site? Yes

8.1 Records of Sites of Special Scientific Interest (SSSI) within 2000m of the study
site:

The following Site of Special Scientific Interest (SSSI) records provided by Natural England/Natural
Resources Wales are represented as polygons on the Designated Environmentally Sensitive Sites Map:

1D Dis(tr:r)'nce Direction SSSI Name Data Source

4 885 S AFON DYFRDWY (RIVER DEE) Natural Resources Wales
Skl]\locﬁn 1650 N STRYT LAS A'R HAFOD Natural Resources Wales
Sf:\loo\l\t/n 1681 S NANT-Y-BELAN AND PRYNELA WOODS Natural Resources Wales
Sl’,l\lo?/sn 1901 N STRYT LAS A'R HAFOD Natural Resources Wales

8.2 Records of National Nature Reserves (NNR) within 2000m of the study site:

Database searched and no data found.

8.3 Records of Special Areas of Conservation (SAC) within 2000m of the study site:

The following Special Area of Conservation (SAC) records provided by Natural England/Natural Resources
Wales are represented as polygons on the Designated Environmentally Sensitive Sites Map:

Distance Directio

ID SAC Name Data Source
(m) n
1 885 S River Dee and Bala Lake / Afon Dyfrdwy a Llyn Tegid (Wales) Natural Resources Wales
Not .
1650 N Johnstown Newt Sites Natural Resources Wales
shown
Not 1901 N Johnstown Newt Sites Natural Resources Wales
shown
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8.4 Records of Special Protection Areas (SPA) within 2000m of the study site:

Database searched and no data found.

8.5 Records of Ramsar sites within 2000m of the study site:

Database searched and no data found.
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8.6 Records of Ancient Woodland within 2000m of the study site:

164

The following records of Designated Ancient Woodland provided by Natural England/Natural Resources
Wales are represented as polygons on the Designated Environmentally Sensitive Sites Map:
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ID Dls(tr:;lce Direction Ancient Woodland Name Data Source
10 0 On Site Unknown Ancient and Semi-Natural
Woodland
Ancient and Semi-Natural
11 12 N Unknown Woodland
Ancient and Semi-Natural
12 17 SW Unknown Woodland
Ancient and Semi-Natural
13 70 N Unknown Woodland
14 505 Sw Unknown Restored Anc!ent Woodland
Site
15 512 £ Unknown Restored Anc!ent Woodland
Site
16 213 E Unknown Ancient Replanted Woodland
17A 215 £ Unknown Restored Anc!ent Woodland
Site
18 520 SE Unknown Restored Anc!ent Woodland
Site
Ancient and Semi-Natural
19 223 W Unknown Woodland
20 224 SE Unknown Ancient Replanted Woodland
21B 225 SE Unknown Other Ancient Woodland
22 252 SE Unknown Ancient Replanted Woodland
53 560 Sw HOPYARD WOOD Ancient and Semi-Natural
Woodland
o 260 sw Unknown Restored Anc!ent Woodland
Site
55 598 Sw HOPYARD WOOD Ancient and Semi-Natural
Woodland
Ancient and Semi-Natural
26 302 W Unknown Woodland
27A 305 E Unknown Ancient Replanted Woodland
58 324 £ Unknown Restored Anc!ent Woodland
Site
29C 329 E Unknown Ancient Replanted Woodland
30 334 E Unknown Ancient Replanted Woodland
31B 350 SE Unknown Ancient and Semi-Natural
Woodland
32 364 SE Unknown Ancient Replanted Woodland
Ancient and Semi-Natural
33 372 SE Unknown Woodland
Ancient and Semi-Natural
34 377 S Unknown Woodland
35 386 £ Unknown Restored Anc!ent Woodland
Site
36 399 SE Unknown Ancient Replanted Woodland
37 407 E Unknown Ancient Replanted Woodland
38C 420 E Unknown Ancient Replanted Woodland
39 421 E Unknown Ancient Replanted Woodland
20 249 £ Unknown Restored Anc!ent Woodland
Site
41G 469 SE Unknown Ancient Replanted Woodland
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1D Dls(tr:;lce Direction Ancient Woodland Name Data Source
42 470 SE Unknown Ancient Replanted Woodland
43D 471 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
44E 476 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
45D 477 SE Unknown Restored Anc!ent Woodland
Site
46 495 S HOPYARD WOOD Ancient and Semi-Natural
Woodland
47 504 SW HOPYARD WOOD Ancient and Semi-Natural
Woodland
48E 516 SE Unknown Restored Anc!ent Woodland
Site
49 524 W Unknown Ancient Replanted Woodland
50 532 E Unknown Ancient Replanted Woodland
51F 538 E Unknown Ancient Replanted Woodland
Ancient and Semi-Natural
> % °F Ynknown Woodland
53 578 E Unknown Ancient Replanted Woodland
54F 589 E Unknown Ancient Replanted Woodland
55 598 W Unknown Restored Anc!ent Woodland
Site
56 618 SW HOPYARD WOOD Ancient and Semi-Natural
Woodland
57G 631 S Unknown Restored Anc!ent Woodland
Site
58 680 s NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
59 691 SE Unknown Ancient Replanted Woodland
60 694 SE Unknown Ancient and Semi-Natural
Woodland
61H 699 SE Unknown Ancient and Semi-Natural
Woodland
62 700 S HOPYARD WOOD Ancient and Semi-Natural
Woodland
63H 701 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
Ancient and Semi-Natural
> 0 - Ynknown Woodland
65 740 S Unknown Restored Anc!ent Woodland
Site
66 781 S NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
67 786 S Unknown Restored Anc!ent Woodland
Site
68 790 SW HOPYARD WOOD Ancient and Semi-Natural
Woodland
69 815 S Unknown Ancient Replanted Woodland
70 822 S Unknown Ancient Replanted Woodland
71 828 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural

Woodland

Report Reference: GS-2356366
Client Reference: 773135

61



S,

LCZANID S I ILL_IGLNC S
ID Dls(tr:;lce Direction Ancient Woodland Name Data Source
Ancient and Semi-Natural
72 838 SE Unknown Woodland
73 841 S Unknown Restored Anc!ent Woodland
Site
74 846 Sw HOPYARD WOOD Ancient and Semi-Natural
Woodland
751 850 s NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
76 853 SW HOPYARD WOOD Ancient and Semi-Natural
Woodland
77) 887 S Unknown Restored Anc!ent Woodland
Site
78 388 S HOPYARD WOOD Ancient and Semi-Natural
Woodland
791 903 S Unknown Ancient Replanted Woodland
80 904 s NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
81J 910 S Unknown Ancient Replanted Woodland
82 916 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
Ancient and Semi-Natural
83 919 S Unknown Woodland
Ancient and Semi-Natural
84 926 N Unknown Woodland
85 930 SW Unknown Restored Anc!ent Woodland
Site
36 943 S HOPYARD WOOD Ancient and Semi-Natural
Woodland
87 964 SW Unknown Ancient Replanted Woodland
88 966 S Unknown Ancient Replanted Woodland
89 974 SW Unknown Ancient Replanted Woodland
90 1011 SW Unknown Ancient Replanted Woodland
91 1012 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
92 1025 SE Unknown Ancient Replanted Woodland
93 1028 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
Not .
1039 S Unknown Ancient Replanted Woodland
shown
95 1042 Sw HOPYARD WOOD Ancient and Semi-Natural
Woodland
Not 1058 S Unknown Restored Anc!ent Woodland
shown Site
97K 1082 SE Unknown Ancient Replanted Woodland
98 1082 NE Unknown Restored Anc!ent Woodland
Site
99 1088 SW Unknown Ancient and Semi-Natural
Woodland
Not .
1088 S Unknown Ancient Replanted Woodland
shown
101K 1092 SE Unknown Ancient Replanted Woodland
102 1103 SE Unknown Ancient Replanted Woodland
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ID Dls(tr:;lce Direction Ancient Woodland Name Data Source
103M 1115 S Unknown Ancient and Semi-Natural
Woodland
Not 1120 S Unknown Restored Anc!ent Woodland
shown Site
105 1137 NE Unknown Ancient and Semi-Natural
Woodland
106L 1137 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/-+ Ancient and Semi-Natural
Woodland
1070 1139 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/-+ Ancient and Semi Natural
Woodland
108 1149 E Unknown Restored Anc!ent Woodland
Site
Not Ancient and Semi-Natural
shown 1162 N Unknown Woodland
Not .
1164 S Unknown Ancient Replanted Woodland
shown
111L 1165 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
112N 1180 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
Not .
1201 S Unknown Other Ancient Woodland
shown
Not 1203 S Unknown Restored Anc!ent Woodland
shown Site
115 1221 SW Unknown Ancient Replanted Woodland
116M 1233 SwW HOPYARD WOOD Ancient and Semi-Natural
Woodland
Not .
1247 S Unknown Ancient Replanted Woodland
shown
Not 1247 sw Unknown Restored Anc!ent Woodland
shown Site
119N 1263 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/-+ Ancient and Semi-Natural
Woodland
Not 4287 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
Not Ancient and Semi-Natural
shown 1291 s Unknown Woodland
122 1302 SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
Woodland
123 1313 SE Unknown Ancient and Semi-Natural
Woodland
NOt 435y SE NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
125 1371 SE Unknown Ancient and Semi-Natural
Woodland
Not .
1383 S Unknown Ancient Replanted Woodland
shown
127 1428 SW HOPYARD WOOD Ancient and Semi-Natural
Woodland
Not 1430 sw HOPYARD WOOD Ancient and Semi-Natural
shown Woodland
Not 1430 Sw Unknown Restored Anc!ent Woodland
shown Site
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ID Dls(tr:;lce Direction Ancient Woodland Name Data Source
Not .
1438 S Unknown Ancient Replanted Woodland
shown
Not 1441 sw Unknown Restored Anc!ent Woodland
shown Site
Not 1450 sw HOPYARD WOOD Ancient and Semi-Natural
shown Woodland
Not 1452 N Unknown Restored Anc!ent Woodland
shown Site
Not .
1464 S Unknown Ancient Replanted Woodland
shown
Not .
1468 SW Unknown Ancient Replanted Woodland
shown
136 1478 £ Unknown Ancient and Semi-Natural
Woodland
Not Ancient and Semi-Natural
<hown 1492 SE Unknown Woodland
Not .
1506 S Unknown Ancient Replanted Woodland
shown
139 1509 SW HOPYARD WOOD Ancient and Semi-Natural
Woodland
140 1509 SE Unknown Ancient and Semi-Natural
Woodland
Not .
1512 S Unknown Ancient Replanted Woodland
shown
Not 1542 £ Unknown Restored Anc!ent Woodland
shown Site
Not Ancient and Semi-Natural
shown 1545 N Unknown Woodland
Not .
1560 S Unknown Ancient Replanted Woodland
shown
Not 1577 S NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
Not 1587 Sw Unknown Restored Anc!ent Woodland
shown Site
Not 1588 sw HOPYARD WOOD Ancient and Semi-Natural
shown Woodland
Not Ancient and Semi-Natural
shown 1601 S Unknown Woodland
Not 1614 S NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
Not 4629 S NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
Not 1644 Sw Unknown Restored Anc!ent Woodland
shown Site
Not 4660 s NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
Not Ancient and Semi-Natural
<hown 1674 SE Unknown Woodland
Not 1676 NE Unknown Restored Anc!ent Woodland
shown Site
Not 4729 S NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
Not .
1795 S Unknown Ancient Replanted Woodland
shown
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ID Dls(tr:;lce Direction Ancient Woodland Name Data Source
Not .
1799 S Unknown Ancient Replanted Woodland
shown
Not 4800 s NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
Not 4814 s NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and semi-Natural
shown Woodland
Not Ancient and Semi-Natural
shown 1816 s Unknown Woodland
Not .
1821 E Unknown Ancient Replanted Woodland
shown
Not 1834 £ Unknown Restored Anc!ent Woodland
shown Site
Not g6 s NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
Not 4900 s NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
Not 1901 S Unknown Restored Anc!ent Woodland
shown Site
Not .
1908 S Unknown Ancient Replanted Woodland
shown
Not .
1922 S Unknown Ancient Replanted Woodland
shown
Not .
1940 S Unknown Ancient Replanted Woodland
shown
Not .
1947 S Unknown Ancient Replanted Woodland
shown
Not 1968 s NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
NOt 4901 s NANT-Y-CAE-COCH WOOD/BATHGROUND/+ Ancient and Semi-Natural
shown Woodland
Not 1994 S Unknown Restored Anc!ent Woodland
shown Site
Not 1997 S Unknown Restored Anc!ent Woodland
shown Site

8.7 Records of Local Nature Reserves (LNR) within 2000m of the study site:

Report Reference: GS-2356366
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8.8 Records of World Heritage Sites within 2000m of the study site:

The following World Heritage Site records provided by English Heritage and Cadw are represented as
polygons on the Designated Environmentally Sensitive Sites Map:

1D D'S::‘;‘ce Direction World Heritage Site Name Data Source
8 775 W Pontcysyllte Aqueduct and Canal Buffer Zone English Heritage

8.9 Records of Environmentally Sensitive Areas within 2000m of the study site:

Database searched and no data found.

8.10 Records of Areas of Outstanding Natural Beauty (AONB) within 2000m of the
study site:

The following Area of Outstanding Natural Beauty (AONB) records provided by Natural England/Natural
Resources Wales are represented as polygons on the Designated Environmentally Sensitive Sites Map:

Distance Directio

ID AONB/NSA Name Data Source
(m) n
Not .
1438 SW Clwyidan Range Natural Resources Wales
shown

8.11 Records of National Parks (NP) within 2000m of the study site:

Database searched and no data found.

8.12 Records of Nitrate Sensitive Areas within 2000m of the study site:

Database searched and no data found.
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8.13 Records of Nitrate Vulnerable Zones within 2000m of the study site:

Database searched and no data found.

8.14 Records of Green Belt land within 2000m of the study site:

Database searched and no data found.
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9. Natural Hazards Findings

9.1 Detailed BGS GeoSure Data

BGS GeoSure Data has been searched to 50m. The data is included in tabular format. If you require
further information on geology and ground stability, please obtain a Groundsure Geolnsight, available
from our website. The following information has been found:

9.1.1 Shrink Swell

What is the maximum Shrink-Swell*" hazard rating identified on the study site? Very Low

The following natural subsidence information provided by the British Geological Survey is not represented
on mapping:

Hazard

Ground conditions predominantly low plasticity. No special actions required to avoid problems due to shrink-swell clays. No special ground
investigation required, and increased construction costs or increased financial risks are unlikely due to potential problems with shrink-swell
clays.

9.1.2 Landslides

What is the maximum Landslide* hazard rating identified on the study site? Very Low

The following natural subsidence information provided by the British Geological Survey is not represented
on mapping:

Hazard

Slope instability problems are unlikely to be present. No special actions required to avoid problems due to landslides. No special ground
investigation required, and increased construction costs or increased financial risks are unlikely due to potential problems with landslides.

9.1.3 Soluble Rocks

What is the maximum Soluble Rocks* hazard rating identified on the study site? Negligible

The following natural subsidence information provided by the British Geological Survey is not represented
on mapping:

Hazard

Soluble rocks are present, but unlikely to cause problems except under exceptional conditions. No special actions required to avoid
problems due to soluble rocks. No special ground investigation required, and increased construction costs or increased financial risks are
unlikely due to potential problems with soluble rocks.

*  This indicates an automatically generated 50m buffer and site.
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9.1.4 Compressible Ground

What is the maximum Compressible Ground* hazard rating identified on the study site? Negligible

The following natural subsidence information provided by the British Geological Survey is not represented
on mapping:

Hazard

No indicators for compressible deposits identified. No special actions required to avoid problems due to compressible deposits. No special
ground investigation required, and increased construction costs or increased financial risks are unlikely due to potential problems with
compressible deposits.

9.1.5 Collapsible Rocks

What is the maximum Collapsible Rocks* hazard rating identified on the study site? Very Low

The following natural subsidence information provided by the British Geological Survey is not represented
on mapping:

Hazard

Deposits with potential to collapse when loaded and saturated are unlikely to be present. No special ground investigation required or
increased construction costs or increased financial risk due to potential problems with collapsible deposits.

9.1.6 Running Sand

What is the maximum Running Sand*" hazard rating identified on the study site? Very Low

The following natural subsidence information provided by the British Geological Survey is not represented
on mapping:

Hazard

Very low potential for running sand problems if water table rises or if sandy strata are exposed to water. No special actions required, to
avoid problems due to running sand. No special ground investigation required, and increased construction costs or increased financial risks
are unlikely due to potential problems with running sand.

9.2 Radon
9.2.1 Radon Affected Areas

Is the property in a Radon Affected Area as defined by the Health Protection Agency (HPA) and if so what
percentage of homes are above the Action Level? The property is in a Radon Affected Area, as between 10
and 30% of properties are above the Action Level.

*  This indicates an automatically generated 50m buffer and site.
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9.2.2 Radon Protection

Is the property in an area where Radon Protection are required for new properties or extensions to

existing

ones as described in publication BR211 by the Building Research Establishment? Full radon protective
measures are necessary.
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10. Mining

10.1 Coal Mining

Are there any coal mining areas within 75m of the study site? Yes

The following coal mining information provided by the Coal Authority is not represented on Mapping:

Distanc Direction Details
e (m)
0 On Site The study site is located within the specified search distance of an identified mining area. Further details

concerning this can be obtained from the Coal Authority Helpline on 0845 762 6848.

10.2 Non-Coal Mining

Are there any Non-Coal Mining areas within 50m of the study site boundary? Yes

The following non-coal mining information is provided by the BGS:

Distance  Direction Name Commodity Assessment of likelihood
(m)
0.0 On Site Not available Vein Mineral Occasional minor mining may
have occurred but of restricted
extent.
0.0 On Site Not available Iron Ore (Bedded) Rare and localised small scale

mining may have occurred.

0.0 On Site Not available Vein Mineral Occasional minor mining may
have occurred but of restricted
extent.

Past underground mine workings may occur. The rock types present in these areas are such that small
mineral veins may be present on which it is possible that small scale mining has been undertaken and/or it
is possible that limited underground extraction of other materials may have occurred. All such
occurrences are likely to be of minor localised extent and infrequent. It should be noted, however, that
there is always the possibility of the existence of other sub-surface excavations, such as wells, cess pits,
follies, air raid shelters/bunkers and other military structures etc. that could affect surface ground
stability but which are outside the scope of this dataset. However, if in a coalfield area you should still
consider a Coal Authority mining search for the area of interest.

10.3 Brine Affected Areas

Are there any brine affected areas within 75m of the study site? No
Guidance: No Guidance Required.

Report Reference: GS-2356366
Client Reference: 773135
71



Contact Details

Groundsure Helpline
Telephone: 08444 159 000
info@groundsure.com

British Geological Survey Enquiries
Kingsley Dunham Centre
Keyworth, Nottingham NG12 5GG
Tel: 0115936 3143.

Fax: 0115936 3276.

Email:
Web:www.bgs.ac.uk

BGS Geological Hazards Reports and general geological enquiries:

enquiries@bgs.ac.uk

Environment Agency
National Customer Contact Centre, PO Box 544
Rotherham, S60 1BY
Tel: 08708 506 506
Web:www.environment-agency.gov.uk
Email:enquiries@environment-agency.gov.uk

Public Health England
Public information access office
Public Health England, Wellington House
133-155 Waterloo Road, London, SE1 8UG
www.gov.uk/phe
Email:enquiries@phe.gov.uk
Main switchboard: 020 7654 8000

The Coal Authority
200 Lichfield Lane
Mansfield
Notts NG18 4RG
Tel: 0345 7626 848
DX 716176 Mansfield 5
www.coal.gov.uk

Ordnance Survey
Adanac Drive, Southampton
SO16 0AS
Tel: 08456 050505

Local Authority
Authority: Wrecsam - Wrexham County Borough Council
Phone: 01978 292 000
Web: http://www.wrexham.gov.uk/
Address: The Guildhall, Wrexham, Wrexham, LL11 TAY

Gemapping PLC
Virginia Villas, High Street, Hartley Witney,
Hampshire RG27 8NW
Tel: 01252 845444
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Conservation data is provided by, and used with the permission of, Natural England who retain the Copyright and Intellectual Property Rights
for the data.

PointX © Database Right/Copyright, Thomson Directories Limited © Copyright Link Interchange Network Limited © Database
Right/Copyright and Ordnance Survey © Crown Copyright and/or Database Right. All Rights Reserved. Licence Number [03421028].
This report has been prepared in accordance with the Groundsure Ltd standard Terms and Conditions of business for work of this nature.
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Standard Terms and Conditions

1 Definitions

In these terms and conditions unless the context otherwise requires:

“Beneficiary” means the person or entity for whose benefit the Client has
obtained the Services.

“Client” means the party or parties entering into a Contract with Groundsure.
“Commercial” means any building or property which is not Residential.

“Confidential Information” means the contents of this Contract and all
information received from the Client as a result of, or in connection with, this
Contract other than

(i information which the Client can prove was rightfully in its
possession prior to disclosure by Groundsure and

(ii) any information which is in the public domain (other than
by virtue of a breach of this Contract).

“Support Services” means Support Services provided by Groundsure including,
without limitation, interpreting third party and in-house environmental data,
providing environmental support advice, undertaking environmental audits and
assessments, Site investigation, Site monitoring and related items.

“Contract” means the contract between Groundsure and the Client for the
provision of the Services, and which shall incorporate these terms and
conditions, the Order, and the relevant User Guide.

“Third Party Data Provider” means any third party providing Third Party
Content to Groundsure.

“Data Reports” means reports comprising factual data with no accompanying
interpretation.

“Fees” has the meaning set out in clause 5.1.

“Groundsure” means Groundsure Limited, a company registered in England
and Wales under number 03421028.

“Groundsure Materials” means all materials prepared by Groundsure and
provided as part of the Services, including but not limited to Third Party
Content, Data Reports, Mapping, and Risk Screening Reports.

“Intellectual Property” means any patent, copyright, design rights, trade or
service mark, moral rights, data protection rights, know-how or trade mark in
each case whether registered or not and including applications for the same or
any other rights of a similar nature anywhere in the world.

“Mapping” means a map, map data or a combination of historical maps of
various ages, time periods and scales.

“Order” means an electronic, written or other order form submitted by the
Client requesting Services from Groundsure in respect of a specified Site.

“Ordnance Survey” means the Secretary of State for Business, Innovation and
Skills, acting through Ordnance Survey, Adanac Drive, Southampton, SO16
0AS, UK.

“Order Website” means the online platform through which Orders may be
placed by the Client and accepted by Groundsure.

“Report” means a Risk Screening Report or Data Report for Commercial or
Residential property.

“Residential” means any building or property used as or intended to be used as
a single dwelling.

“Risk Screening Report” means a risk screening report comprising factual data
with an accompanying interpretation by Groundsure.

“Services” means any Report, Mapping and/or Support Services which
Groundsure has agreed to provide by accepting an Order pursuant to clause
2.6.

"Site" means the area of land in respect of which the Client has requested
Groundsure to provide the Services.

“Third Party Content” means data, database information or other information
which is provided to Groundsure by a Third Party Data Provider.

"User Guide" means the user guide, as amended from time to time, available
upon request from Groundsure and on the website (www.Groundsure.com) and
forming part of this Contract.

2 Scope of Services, terms and conditions, requests for
insurance and quotations

2.1 Groundsure agrees to provide the Services in accordance with the Contract.

2.2 Groundsure shall exercise reasonable skill and care in the provision of the
Services.

2.3 Subject to clause 7.3 the Client acknowledges that it has not relied on any
statement or representation made by or on behalf of Groundsure which is not
set out and expressly agreed in writing in the Contract and all such statements
and representations are hereby excluded to the fullest extent permitted by law.

2.4 The Client acknowledges that terms and conditions appearing on a Client’s
order form, printed stationery or other communication, or any terms or
conditions implied by custom, practice or course of dealing shall be of no effect,
and that this Contract shall prevail over all others in relation to the Order.

2.5 If the Client or Beneficiary requests insurance in conjunction with or as a
result of the Services, Groundsure shall use reasonable endeavours to
recommend such insurance, but makes no warranty that such insurance shall
be available from insurers or that it will be offered on reasonable terms. Any
insurance purchased by the Client or Beneficiary shall be subject solely to the
terms of the policy issued by insurers and Groundsure will have no liability
therefor. In addition you acknowledge and agree that Groundsure does not act
as an agent or broker for any insurance providers. The Client should take (and
ensure that the Beneficiary takes) independent advice to ensure that the
insurance policy requested or offered is suitable for its requirements.

2.6 Groundsure's quotations or proposals are valid for a period of 30 days only
unless an alternative period of time is explicitly stipulated by Groundsure.
Groundsure reserves the right to withdraw any quotation or proposal at any
time before an Order is accepted by Groundsure. Groundsure's acceptance of
an Order shall be binding only when made in writing and signed by
Groundsure's authorised representative or when accepted through the Order
Website.

3 The Client’s obligations

3.1The Client shall comply with the terms of this Contract and

(i) procure that the Beneficiary or any third party relying on
the Services complies with and acts as if it is bound by the Contract and

(i) be liable to Groundsure for the acts and omissions of the
Beneficiary or any third party relying on the Services as if such acts and
omissions were those of the Client.

3.2 The Client shall be solely responsible for ensuring that the Services are
appropriate and suitable for its and/or the Beneficiary’s needs.

3.3 The Client shall supply to Groundsure as soon as practicable and without
charge all requisite information (and the Client warrants that such information
is accurate, complete and appropriate), including without limitation any
environmental information relating to the Site and shall give such assistance as
Groundsure shall reasonably require in the provision of the Services including,
without limitation, access to the Site, facilities and equipment.

3.4 Where the Client’s approval or decision is required to enable Groundsure to
carry out work in order to provide the Services, such approval or decision shall
be given or procured in reasonable time and so as not to delay or disrupt the
performance of the Services.

3.5 Save as expressly permitted by this Contract the Client shall not, and shall
procure that the Beneficiary shall not, re-sell, alter, add to, or amend the
Groundsure Materials, or use the Groundsure Materials in a manner for which
they were not intended. The Client may make the Groundsure Materials
available to a third party who is considering acquiring some or all of, or
providing funding in relation to, the Site, but such third party cannot rely on the
same unless expressly permitted under clause 4.

3.6 The Client is responsible for maintaining the confidentiality of its user name
and password if using the Order Website and the Client acknowledges that
Groundsure accepts no liability of any kind for any loss or damage suffered by
the Client as a consequence of using the Order Website.

4 Reliance

4.1The Client acknowledges that the Services provided by Groundsure consist
of the presentation and analysis of Third Party Content and other content and
that information obtained from a Third Party Data Provider cannot be
guaranteed or warranted by Groundsure to be reliable.

4.2 In respect of Data Reports, Mapping and Risk Screening Reports, the
following classes of person and no other are entitled to rely on their contents;

(i) the Beneficiary,

(ii) the Beneficiary's professional advisers, (iii) any person
providing funding to the Beneficiary in relation to the Site (whether directly or
as part of a lending syndicate),

(iv)

(v) the professional advisers and lenders of the first purchaser
or tenant of the Site.

the first purchaser or first tenant of the Site, and

4.3 In respect of Support Services, only the Client, Beneficiary and parties
expressly named in a Report and no other parties are entitled to rely on its
contents.

4.4 Save as set out in clauses 4.2 and 4.3 and unless otherwise expressly agreed
in writing, no other person or entity of any kind is entitled to rely on any
Services or Report issued or provided by Groundsure. Any party considering
such Reports and Services does so at their own risk.

5 Fees and Disbursements

5.1Groundsure shall charge and the Client shall pay fees at the rate and



frequency specified in the written proposal, Order Website or Order
acknowledgement form, plus (in the case of Support Services) all proper
disbursements incurred by Groundsure. The Client shall in addition pay all value
added tax or other tax payable on such fees and disbursements in relation to
the provision of the Services (together “Fees”).

5.2 The Client shall pay all outstanding Fees to Groundsure in full without
deduction, counterclaim or set off within 30 days of the date of Groundsure’s
invoice or such other period as may be agreed in writing between Groundsure
and the Client ("Payment Date"). Interest on late payments will accrue on a
daily basis from the Payment Date until the date of payment (whether before
or after judgment) at the rate of 8% per annum.

5.3 The Client shall be deemed to have agreed the amount of any invoice unless
an objection is made in writing within 28 days of the date of the invoice. As
soon as reasonably practicable after being notified of an objection, without
prejudice to clause 5.2 a member of Groundsure’s management team will
contact the Client and the parties shall then use all reasonable endeavours to
resolve the dispute within 15 days.

6 Intellectual Property and Confidentiality

6.1 Subject to
(i) full payment of all relevant Fees and

(ii) compliance with this Contract, the Client is granted (and is
permitted to sub-licence to the Beneficiary) a royalty-free, worldwide, non-
assignable and (save to the extent set out in this Contract) non-transferable
licence to make use of the Groundsure Materials.

6.2 All Intellectual Property in the Groundsure Materials are and shall remain
owned by Groundsure or Groundsure's licensors (including without limitation
the Third Party Data Providers) the Client acknowledges, and shall procure
acknowledgement by the Beneficiary of, such ownership. Nothing in this
Contract purports to transfer or assign any rights to the Client or the
Beneficiary in respect of such Intellectual Property.

6.3 Third Party Data Providers may enforce any breach of clauses 6.1 and 6.2
against the Client or Beneficiary.

6.4 The Client shall, and shall procure that any recipients of the Groundsure
Materials shall:

(i) not remove, suppress or modify any trade mark, copyright
or other proprietary marking belonging to Groundsure or any third party from
the Services;

(i) use the information obtained as part of the Services in
respect of the subject Site only, and shall not store or reuse any information
obtained as part of the Services provided in respect of adjacent or nearby sites;

(iii) not create any product or report which is derived directly
or indirectly from the Services (save that those acting in a professional capacity
to the Beneficiary may provide advice based upon the Services);

(iv) not combine the Services with or incorporate such Services
into any other information data or service;

(v) not reformat or otherwise change (whether by
modification, addition or enhancement), the Services (save that those acting for
the Beneficiary in a professional capacity shall not be in breach of this clause
6.4(v) where such reformatting is in the normal course of providing advice
based upon the Services);

(vi) where a Report and/or Mapping contains material
belonging to Ordnance Survey, acknowledge and agree that such content is
protected by Crown Copyright and shall not use such content for any purpose
outside of receiving the Services; and

(vii) not copy in whole or in part by any means any map prints
or run-on copies containing content belonging to Ordnance Survey (other than
that contained within Ordnance Survey’s OS Street Map) without first being in
possession of a valid Paper Map Copying Licence from Ordnance Survey,

6.5 Notwithstanding clause 6.4, the Client may make reasonable use of the
Groundsure Materials in order to advise the Beneficiary in a professional
capacity. However, Groundsure shall have no liability in respect of any advice,
opinion or report given or provided to Beneficiaries by the Client.

6.6 The Client shall procure that any person to whom the Services are made
available shall notify Groundsure of any request or requirement to disclose,
publish or disseminate any information contained in the Services in accordance
with the Freedom of Information Act 2000, the Environmental Information
Regulations 2004 or any associated legislation or regulations in force from time
to time.

7.Liability: Particular Attention Should Be Paid To This
Clause
7.1 This Clause 7 sets out the entire liability of Groundsure, including any

liability for the acts or omissions of its employees, agents, consultants,
subcontractors and Third Party Content, in respect of:

(i) any breach of contract, including any deliberate breach of
the Contract by Groundsure or its employees, agents or

subcontractors;

(i) any use made of the Reports, Services, Materials or any
part of them; and

(iii) any representation, statement or tortious act or omission
(including negligence) arising under or in connection with the Contract.

7.2 All warranties, conditions and other terms implied by statute or common
law are, to the fullest extent permitted by law, excluded from the Contract.

7.3 Nothing in the Contract limits or excludes the liability of the Supplier for
death or personal injury resulting from negligence, or for any damage or
liability incurred by the Client or Beneficiary as a result of fraud or fraudulent
misrepresentation.

7.4 Groundsure shall not be liable for
(i) loss of profits;
(i) loss of business;
(iii)
(iv)
(v) loss of goods;
(vi)
(vii)
(viii)
(ix)

(x) any kind of special, indirect, consequential or pure
economic loss, costs, damages, charges or expenses;

(xi) loss or damage that arise as a result of the use of all or
part of the Groundsure Materials in breach of the Contract;

(xii) loss or damage arising as a result of any error, omission or
inaccuracy in any part of the Groundsure Materials where such error, omission
or inaccuracy is caused by any Third Party Content or any reasonable
interpretation of Third Party Content;

(xiii) loss or damage to a computer,
telephone or other property; and

depletion of goodwill and/or similar losses;

loss of anticipated savings;

loss of contract;
loss of use;
loss or corruption of data or information;

business interruption;

software, modem,

(xiv) loss or damage caused by a delay or loss of use of
Groundsure’s internet ordering service.

7.5 Groundsure’s total liability in relation to or under the Contract shall be
limited to £10 million for any claim or claims.

7.6 Groundsure shall procure that the Beneficiary shall be bound by limitations
and exclusions of liability in favour of Groundsure which accord with those
detailed in clauses 7.4 and 7.5 (subject to clause 7.3) in respect of all claims
which the Beneficiary may bring against Groundsure in relation to the Services
or other matters arising pursuant to the Contract.

8 Groundsure’s right to suspend or terminate

8.1 If Groundsure reasonably believes that the Client or Beneficiary has not
provided the information or assistance required to enable the proper provision
of the Services, Groundsure shall be entitled to suspend all further performance
of the Services until such time as any such deficiency has been made good.

8.2 Groundsure shall be entitled to terminate the Contract immediately on
written notice in the event that:

(i) the Client fails to pay any sum due to Groundsure within
30 days of the Payment Date; or

(ii) the Client (being an individual) has a bankruptcy order
made against him or (being a company) shall enter into liquidation whether
compulsory or voluntary or have an administration order made against it or if a
receiver shall be appointed over the whole or any part of its property assets or
undertaking or if the Client is struck off the Register of Companies or dissolved;
or

(iii) the Client being a company is unable to pay its debts
within the meaning of Section 123 of the Insolvency Act 1986 or being an
individual appears unable to pay his debts within the meaning of Section 268 of
the Insolvency Act 1986 or if the Client shall enter into a composition or
arrangement with the Client’s creditors or shall suffer distress or execution to
be levied on his goods; or

(iv) the Client or the Beneficiary breaches any term of the
Contract (including, but not limited to, the obligations in clause 4) which is
incapable of remedy or if remediable, is not remedied within five days of notice
of the breach.

9. Client’s Right to Terminate and Suspend

9.1 Subject to clause 10.1, the Client may at any time upon written notice
terminate or suspend the provision of all or any of the Services.

9.2 In any event, where the Client is a consumer (and not a business) he/she
hereby expressly acknowledges and agrees that:



(i) the supply of Services under this Contract (and therefore
the performance of this Contract) commences immediately upon Groundsure's
acceptance of the Order; and

(ii) the Reports and/or Mapping provided under this Contract
are

(a) supplied to the Client's specification(s) and in any event

(b) by their nature cannot be returned.

10 Consequences of Withdrawal, Termination or
Suspension
10.1 Upon termination of the Contract:
(i Groundsure shall take steps to bring to an end the Services

in an orderly manner, vacate any Site with all reasonable speed and shall deliver
to the Client and/or Beneficiary any property of the Client and/or Beneficiary in
Groundsure’s possession or control; and

(ii) the Client shall pay to Groundsure all and any Fees
payable in respect of the performance of the Services up to the date of
termination or suspension. In respect of any Support Services provided, the
Client shall also pay Groundsure any additional costs incurred in relation to the
termination or suspension of the Contract.

11 Anti-Bribery

11.1 The Client warrants that it shall:

(i) comply with all applicable laws, statutes and regulations
relating to anti-bribery and anti-corruption including but not limited to the
Bribery Act 2010;

(ii) comply with such of Groundsure's anti-bribery and anti-
corruption policies as are notified to the Client from time to time; and

(iii) promptly report to Groundsure any request or demand for
any undue financial or other advantage of any kind received by or on behalf of
the Client in connection with the performance of this Contract.

11.2 Breach of this Clause 11 shall be deemed a material breach of this
Contract.

12 General

12.1 The Mapping contained in the Services is protected by Crown copyright
and must not be used for any purpose other than as part of the Services or as
specifically provided in the Contract.

12.2 The Client shall be permitted to make one copy only of each Report or
Mapping Order. Thereafter the Client shall be entitled to make unlimited copies
of the Report or Mapping Order only in accordance with an Ordnance Survey
paper map copy license available through Groundsure.

12.3 Groundsure reserves the right to amend or vary this Contract. No
amendment or variation to this Contract shall be valid unless signed by an
authorised representative of Groundsure.

12.4 No failure on the part of Groundsure to exercise, and no delay in
exercising, any right, power or provision under this Contract shall operate as a
waiver thereof.

12.5 Save as expressly provided in this Contract, no person other than the
persons set out therein shall have any right under the Contract (Rights of Third
Parties) Act 1999 to enforce any terms of the Contract.

12.6 The Secretary of State for Business, Innovation and Skills (“BIS”) or BIS’
successor body, as the case may be, acting through Ordnance Survey may
enforce a breach of clause 6.4(vi) and clause 6.4(vii) of these terms and
conditions against the Client in accordance with the provisions of the Contracts
(Rights of Third Parties) Act 1999.

12.7 Groundsure shall not be liable to the Client if the provision of the Services
is delayed or prevented by one or more of the following circumstances:

(i) the Client or Beneficiary’s failure to provide facilities,
access or information;

(i) fire, storm, flood, tempest or epidemic;
(iii)
(iv)
(v) strikes, labour disputes or industrial action;
(vi)

(vii) suspension or delay of services at public registries by Third
Party Data Providers;

(viii)

(ix)
In the event that Groundsure is prevented from performing the Services (or any
part thereof) in accordance with this clause 12.6 for a period of not less than 30

days then Groundsure shall be entitled to terminate this Contract immediately
on written notice to the Client.

Acts of God or the public enemy;

riot, civil commotion or war;

acts or regulations of any governmental or other agency;

changes in law; or

any other reason beyond Groundsure’s reasonable control.

12.8 Any notice provided shall be in writing and shall be deemed to be properly
given if delivered by hand or sent by first class post, facsimile or by email to the
address, facsimile number or email address of the relevant party as may have
been notified by each party to the other for such purpose or in the absence of
such notification the last known address.

12.9 Such notice shall be deemed to have been received on the day of delivery if
delivered by hand, facsimile or email (save to the extent such day is not a
working day where it shall be deemed to have been delivered on the next
working day) and on the second working day after the day of posting if sent by
first class post.

12.10 The Contract constitutes the entire agreement between the parties and
shall supersede all previous arrangements between the parties relating to the
subject matter hereof.

12.11 Each of the provisions of the Contract is severable and distinct from the
others and if one or more provisions is or should become invalid, illegal or
unenforceable, the validity and enforceability of the remaining provisions shall
not in any way be tainted or impaired.

12.12 This Contract shall be governed by and construed in accordance with
English law and any proceedings arising out of or connected with this Contract
shall be subject to the exclusive jurisdiction of the English courts.

12.13 Groundsure is an executive member of the Council of Property Search
Organisation (CoPSO) and has signed up to the Search Code administered by
the Property Codes Compliance Board (PCCB). All Risk Screening Reports shall
be supplied in accordance with the provisions of the Search Code.

12.14 If the Client or Beneficiary has a complaint about the Services, written
notice should be given to the Compliance Officer at Groundsure who will
respond in a timely manner.

12.15 The Client agrees that it shall, and shall procure that each Beneficiary
shall, treat in confidence all Confidential Information and shall not, and shall
procure that each Beneficiary shall not (i) disclose any Confidential Information
to any third party other than in accordance with the terms of this Contract; and
(ii) use Confidential Information for a purpose other than the exercise of its
rights and obligations under this Contract. Subject to clause 6.6, nothing shall
prevent the Client or any Beneficiary from disclosing Confidential Information
to the extent required by law. © Groundsure Limited June 2013
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Overview of Findings

The Groundsure Geoinsight provides high quality geo-environmental information that allows geo-
environmental professionals and their clients to make informed decisions and be forewarned of potential
ground instability problems that may affect the ground investigation, foundation design and possibly
remediation options that could lead to possible additional costs.

The report is based on the BGS 1:50,000 Digital Geological Map of Great Britain, BGS Geosure data;
BRITPITS database; Shallow Mining data and Borehole Records, Coal Authority data including brine
extraction areas, PBA non-coal mining and natural cavities database, Johnson Poole and Bloomer mining
data and Groundsure's unique database including historical surface ground and underground workings.

For further details on each dataset, please refer to each individual section in the report as listed. Where the
database has been searched a numerical result will be recorded. Where the database has not been searched -' will
be recorded.

Section 1:Geology

1.1 Artificial Ground 1.1.1 Is there any Artificial Ground/ Made Ground present

. No
beneath the study site?
1.1.2 Are there any records relating to permeability of artificial No
ground within the study site* boundary?
1.2 Superficial 1.2.1 Is there any Superficial Ground/Drift Geology present Yes
Geology and beneath the study site?
Landslips
1.2.2 Are there any records relating to permeability of Yes
superficial geology within the study site boundary?
1.2.3 Are there any records of landslip within 500m of the study No
site boundary?
1.2.4 Are there any records relating to permeability of landslips No
within the study site boundary?
1.3 Bedrock, Solid 1.3.1 For records of Bedrock and Solid Geology beneath the
Geology & Faults study site* see the detailed findings section.
1.3.2 Are there any records relating to permeability of bedrock Yes
within the study site boundary?
1.3.3 Are there any records of faults within 500m of the study Yes

site boundary?

1.4 Radon data 1.4.1 Is the property in a Radon Affected Area as defined by the  The property is in a Radon Affected

Health Protection Agency (HPA) and if so what percentage of Area, as between 10 and 30% of
homes are above the Action Level? properties are above the Action Level

1.4.2 Is the property in an area where Radon Protection

Measures are required for new properties or extensions to Full radon protective measures are
existing ones as described in publication BR211 by the Building  necessary

Research Establishment?

Section 2:Ground Workings On-site  0-50m 51-250 251-500 501-1000
2.1 Historical Surface Ground Working Features from Small Scale Not Not

: 8 7 39
Mapping Searched Searched
2.2 Historical Underground Workings from Small Scale Mapping 2 1 0 5 11
2.3 Current Ground Workings 0 0 2 2 6

Report Reference: GS-2356367
773135
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Section 3:Mining, Extraction & Natural Cavities On-site  0-50m 51-250 251-500 5071-1000
3.1 Historical Mining 2 1 0 5 11
3.2 Coal Mining 1 0 0 0 0
3.3 Johnson Poole and Bloomer Mining Area 0 0 0 0 0
3.4 Non-Coal Mining 3 0 0 0 0
3.5 Non-Coal Mining Cavities 0 0 0 0 0
3.6 Natural Cavities 0 0 0 0 0
3.7 Brine Extraction 0 0 0 0 0
3.8 Gypsum Extraction 0 0 0 0 0
3.9 Tin Mining 0 0 0 0 0
3.10 Clay Mining 0 0 0 0 0
Section 4:Natural Ground Subsidence On-site
4.1 Shrink Swell Clay Very Low
4.2 Landslides Very Low
4.3 Ground Dissolution of Soluble Rocks Negligible
4.4 Compressible Deposits Negligible
4.5 Collapsible Deposits Very Low
4.6 Running Sand Very Low
Section 5:Borehole Records On-site  0-50m 51-250
5 BGS Recorded Boreholes 4 3 3
Section 6:Estimated Background Soil Chemistry On-site  0-50m  51-250
6 Records of Background Soil Chemistry 1 4 23
Section 7:Railways and Tunnels On-site  0-50m  51-250 251-500
7.1 Tunnels 0 0 0 Not Searched
7.2 Historical Railway and Tunnel Features 2 9 14 Not Searched
7.3 Historical Railways 0 0 ! Not Searched

0 0 4 Not Searched

7.4 Active Railways

Report Reference: GS-2356367
Client Reference: 773135
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Section 7:Railways and Tunnels On-site 0-50m  51-250 251-500
0 0 0 0

7.5 Railway Projects
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1 Geology

1.1 Artificial Ground Map

S,

Groundsure

LOTANID S I TLLZIGLNC .

NW NE
W E
sw s SE

Artificial Ground Legend

Mapping

sourced from

.a Ordnance
=== Survey”’

D Site Qutline

Made Ground
(undivided)

Worked Ground

— ™™ Search Buffers m)
or—

-1

(undivided)

Infilled Ground

Report Reference: GS-2356367
Client Reference: 773135

© Crown copyright and database rights 2015.
Ordnance Survey license 100035207.

Disturbed Ground
(undivided)

Landscaped Ground
(undivided)

Reclaimed Ground




S,

Groundsure

1 Geology
1.1 Artificial Ground

1.1.1Artificial/ Made Ground

The following geological information represented on the mapping is derived from 1:50,000 scale BGS
Geological mapping, Sheet No:121

Are there any records of Artificial/Made Ground within 500m of the study site boundary? No
Database searched and no data found.
1.1.2 Permeability of Artificial Ground
No

Are there any records relating to permeability of artificial ground within the study site boundary?

Database searched and no data found.

Report Reference: GS-2356367
Client Reference: 773135
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1.2 Superficial Deposits and

Landslips

1.2.1 Superficial Deposits/ Drift Geology

Are there any records of Superficial Deposits/ Drift Geology within 500m of the study site boundary? Yes

ID Dls(t::r;ce Direction LEX Code Description Rock Description
1 0.0 On Site TILLD TILL, DEVENSIAN DIAMICTON
SAND AND GRAVEL
2 0.0 On Site GFDUD GLACIOFLUVIAL DEPOSITS, DEVENSIAN [UNLITHIFIED DEPOSITS
CODING SCHEME]
3 213.0 SE TILLD TILL, DEVENSIAN DIAMICTON
CLAY, SILT, SAND AND
GRAVEL [UNLITHIFIED
4 310.0 SE ALV ALLUVIUM DEPOSITS CODING
SCHEME]
CLAY, SILT, SAND AND
GRAVEL [UNLITHIFIED
5 349.0 E ALV ALLUVIUM DEPOSITS CODING
SCHEME]
SAND AND GRAVEL
6 377.0 SE GFDUD GLACIOFLUVIAL DEPOSITS, DEVENSIAN [UNLITHIFIED DEPOSITS
CODING SCHEME]
SAND AND GRAVEL
7 491.0 N RTDU RIVER TERRACE DEPOSITS (UNDIFFERENTIATED) [UNLITHIFIED DEPOSITS

CODING SCHEME]

1.2.2 Permeability of Superficial Ground

Are there any records relating to permeability of superficial ground within the study site boundary?  Yes

Dls(ﬁ;\ce Direction Flow Type Maximum Permeability Minimum Permeability
0.0 On Site Mixed High Low
0.0 On Site Intergranular Very High High
0.0 On Site Intergranular Very High High

Report Reference: GS-2356367
Client Reference: 773135
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1.2.3 Landslip

Are there any records of Landslip within 500m of the study site boundary? No

Database searched and no data found.

This Geology shows the main components as discrete layers, these are: Artificial / Made Ground,
Superficial / Drift Geology and Landslips. These are all displayed with the BGS Lexicon code for the rock
unit and BGS sheet number. Not all of the main geological components have nationwide coverage.

1.2.4 Landslip Permeability

Are there any records relating to permeability of landslips within the study site*” boundary? No

Database searched and no data found.

*  This includes an automatically generated 50m buffer zone around the site

Report Reference: GS-2356367

Client Reference: 773135
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1.3 Bedrock and Faults Map
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1.3 Bedrock, Solid Geology & Faults

The following geological information represented on the mapping is derived from 1:50,000 scale BGS

Geological mapping, Sheet No:121
1.3.1 Bedrock/ Solid Geology

Records of Bedrock/ Solid Geology within 500m of the study site boundary:

1D Distance Direction LEX Code Description

(m)

Rock Age

Pennine Lower Coal Measures Formation And
1 0.0 On Site PLMC-MDSS Pennine Middle Coal Measures Formation
(undifferentiated) - Mudstone, Siltston

Bolsovian / Langsettian

2 0.0 On Site ETM-MDST Etruria Formation - Mudstone No Details
3 63.0 NwW CF-SDST Cefn Rock - Sandstone Bolsovian
4 119.0 E ETM-MDST Etruria Formation - Mudstone No Details

Pennine Lower Coal Measures Formation And
5 251.0 NwW PLMC-MDSS Pennine Middle Coal Measures Formation
(undifferentiated) - Mudstone, Siltston

Bolsovian / Langsettian

Pennine Lower Coal Measures Formation And
6 334.0 NwW PLMC-MDSS Pennine Middle Coal Measures Formation
(undifferentiated) - Mudstone, Siltston

Bolsovian / Langsettian

Pennine Lower Coal Measures Formation And
7 471.0 NwW PLMC-MDSS Pennine Middle Coal Measures Formation
(undifferentiated) - Mudstone, Siltston

Bolsovian / Langsettian

1.3.2 Permeability of Bedrock Ground

Are there any records relating to permeability of bedrock ground within the study site” boundary? Yes
Dls.(tr:;\ce Direction Flow Type Maximum Permeability Minimum Permeability
0.0 On Site Fracture Low Low
0.0 On Site Fracture Low Low
0.0 On Site Fracture Moderate Low
1.3.3 Faults

Are there any records of Faults within 500m of the study site boundary?

Distance

Yes

1D (m) Direction Category Description Feature Description
17 23.0 W ROCK Coal seam, inferred
18 119.0 E FAULT Fault, inferred, displacement unknown

*  This includes an automatically generated 50m buffer zone around the site

Report Reference: GS-2356367
Client Reference: 773135
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1D DIS('::;ICG Direction Category Description Feature Description
19 334.0 NW FAULT Fault, inferred, displacement unknown
20 471.0 NW FAULT Fault, inferred, displacement unknown
21 475.0 SE FAULT Fault, inferred, displacement unknown

The geology map for the site and surrounding area are extracted from the BGS Digital Geological Map of
Great Britain at 1:50,000 scale.

This Geology shows the main components as discrete layers, these are: Bedrock/ Solid Geology and linear
features such as Faults. These are all displayed with the BGS Lexicon code for the rock unit and BGS sheet
number. Not all of the main geological components have nationwide coverage.

Report Reference: GS-2356367

Client Reference: 773135
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1.4 Radon Data

1.4.1 Radon Affected Areas

Is the property in a Radon Affected Area as defined by the Health Protection Agency (HPA) and if so what
percentage of homes are above the Action Level? The property is in a Radon Affected Area, as between 10
and 30% of properties are above the Action Level

1.4.2 Radon Protection

Is the property in an area where Radon Protection are required for new properties or extensions to
existing ones as described in publication BR211 by the Building Research Establishment? Full radon
protective measures are necessary

Report Reference: GS-2356367
Client Reference: 773135
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2 Ground Workings Map
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2 Ground Workings
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2.1 Historical Surface Ground Working Features derived from Historical Mapping

This dataset is based on Groundsure's unique Historical Land Use Database derived from 1:10,560 and
1:10,000 scale historical mapping.

Are there any Historical Surface Ground Working Features within 250m of the study site boundary?  Yes

The following Historical Surface Ground Working Features are provided by Groundsure:

Distance

1D (m) Direction NGR Use Date
1A 0.0 On Site gig;;; Pond 1949
2A 0.0 On Site ;ig;;; Pond 1898
3M 0.0 On Site ;4212332 Colliery 1873
4A 0.0 On Site gig;;; Pond 1873
5A 0.0 On Site gfé;g; Pond 1994
6A 0.0 On Site ;ig;g; Pond 1974
7A 0.0 On Site 34213266525 Pond 1985
8A 0.0 On Site ;ig;gg Water Body 1960
9N 5.0 NW gigj}; Colliery 1949
10 10.0 W gigggg Unspecified Heap 1960
11 18.0 E gig;g; Cuttings 1993
12B 31.0 NW gigi?g Cuttings 1873
13 36.0 NW ;igj?g Cuttings 1898
14B 37.0 NW gigié; Cuttings 1949
15B 41.0 NW gigigg Cuttings 1960
16F 82.0 SW iigggg Ponds 1960
17C 82.0 E gig;;g Gravel Pit 1949
18C 83.0 E iig;;g Gravel Pit 1949
19C 86.0 E ;ig;ig Unspecified Pit 1993
20C 86.0 E 24312;421635 Unspecified Pit 1968

Report Reference: GS-2356367

Client Reference: 773135
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ID Distance Direction NGR Use Date
(m)
21D 88.0 SW gig;;g Unspecified Pit 1985
22D 88.0 SW ;ig;;g Unspecified Pit 1994
23D 88.0 SW gigg;g Unspecified Pit 1974
24E 91.0 NW gigggg Unspecified Heap 1949
25E 93.0 NW gigggg Unspecified Heap 1960
26F 97.0 SW ;igg?; Pond 1898
27F 97.0 SW gigg?? Pond 1873
28F 100.0 SW gigg?g Pond 1949
29G 101.0 NW ;igzgg Unspecified Heap 1949
30G 104.0 NW gigg;g Refuse Heap 1960
31 106.0 NW ;4212431?1‘21 Unspecified Heap 1898
32 128.0 w ;igggé Cuttings 1873
33H 132.0 N 34213663;51 Unspecified Ground Workings 1985
34H 132.0 N gigg;g Unspecified Ground Workings 1994
35H 132.0 N gigg;g Unspecified Ground Workings 1974
36R 142.0 NW 2421?512431 Unspecified Old Quarry 1898
371 160.0 SW giggg; Pond 1974
38l 160.0 SW ziggéi Pond 1985
391 160.0 SW giggg; Pond 1960
40l 162.0 SW gigggg Pond 1949
411 162.0 SW gigggg Pond 1898
42| 162.0 SW 34212:31‘512 Pond 1873
43) 173.0 W gigggz Cuttings 1949
44) 177.0 W gfégg; Cuttings 1985
45) 177.0 W gfégg; Cuttings 1974
46 196.0 w gig;éz Cuttings 1873
47 220.0 E ;ig;;g Cuttings 1993
48K 226.0 W gfé?g Cuttings 1873

Report Reference: GS-2356367
Client Reference: 773135
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ID Distance Direction NGR Use Date
(m)
49L 230.0 w gig?gg Cuttings 1898
50K 233.0 w gig??g Cuttings 1949
51L 234.0 w gig?é? Cuttings 1960
52L 242.0 wW gigg;; Cuttings 1994
53L 242.0 W 24212(9);; Cuttings 1985
54L 242.0 w gfég;; Cuttings 1974
2.2 Historical Underground Working Features derived from Historical Mapping
This data is derived from the Groundsure unique Historical Land Use Database. It contains data derived
from 1:10,000 and 1:10,560 historical Ordnance Survey Mapping and includes some natural topographical
features (Shake Holes for example) as well as manmade features that may have implications for ground
stability. Underground and mining features have been identified from surface features such as shafts. The
distance that these extend underground is not shown.
Are there any Historical Underground Working Features within T000m of the study site boundary? Yes
The following Historical Underground Working Features are provided by Groundsure:
ID Distance Direction NGR Use Date
(m)
55Q 0.0 On Site gigg;g Unspecified Disused Mine 1960
56M 0.0 On Site 2421233655 Colliery 1873
57N 5.0 NwW 3421331; Colliery 1949
580  286.0 NW gigé;; Air Shaft 1898
590 295.0 NW gigégg Unspecified Old Shaft 1960
60P 298.0 NW gigég; Unspecified Shaft 1873
61P 306.0 NW gigé;; Old Coal Shaft 1949
62P 315.0 NW ;igéig Unspecified Old Shaft 1960
sf:\‘oc\tn 814.0 NW gfé;gj Unspecified Disused Shaft 1974
sf:\‘o(zltn 814.0 NW gig;gj Unspecified Disused Shaft 1994
sflw\lo(?/sn 814.0 NwW 34212;(3;11 Unspecified Disused Shaft 1985
sr:\‘oc\)/\t/n 879.0 NW 342#81(9)22) Unspecified Old Shaft 1898
Sr:\Joc:/:n 880.0 NwW 3421481?); Unspecified Old Shaft 1960

Report Reference: GS-2356367

Client Reference: 773135
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ID Distance ;i ection NGR Use Date
(m)
Not 328951 o .
<hown 888.0 NwW 344094 Unspecified Disused Shaft 1994
Not 328951 o .
shown 888.0 NW 344094 Unspecified Disused Shaft 1985
Not 328951 o .
shown 888.0 NW 344094 Unspecified Disused Shaft 1974
Not 330314 .
shown 934.0 N 344393 Unspecified Old Shaft 1949
Not 330316 o
shown 937.0 N 344395 Unspecified Old Shaft 1898
Not 330316 o
<hown 937.0 N 344395 Unspecified Old Shaft 1949
2.3 Current Ground Workings
This dataset is derived from the BGS BRITPITS database covering active; inactive mines; quarries; oil
wells; gas wells and mineral wharves; and rail deposits throughout the British Isles.
Are there any BGS Current Ground Workings within T000m of the study site boundary? Yes
The following Current Ground Workings information is provided by British Geological Survey:
Distanc .. . Commodity . .
ID e (m) Direction NGR Produced Pit Name Type of working Status
Working is wholly underground, access
. by shaft, adit or drift. Working may be
74Q 73.0 W 329380 Coal, Deep Wynnstay Colliery, Nos termed Colliery, Mine, Drift Mine, Slant, Ceased
343310 1 & 2 Shafts ;i .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
329420 A surface mineral working. It may be
75R  175.0 NW Sandstone Wynnstay termed Quarry, Sand Pit, Clay Pit or Ceased
343550 .
Opencast Coal Site
Working is wholly underground, access
. by shaft, adit or drift. Working may be
76P 283.0 NW 329250 Coal, Deep Wynnstay Colliery, No 3 termed Colliery, Mine, Drift Mine, Slant, Ceased
343515 Shaft ;i .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
329135 A surface mineral working. It may be
77 300.0 W Sandstone Plas Madoc Lodge termed Quarry, Sand Pit, Clay Pit or Ceased
343260 .
Opencast Coal Site
Working is wholly underground, access
Not 328760 by shaft, adit or drift. Working may be
775.0 NW Coal, Deep Plas-yn-Wern Shaft termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 343655 . .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
Not 328950 by shaft, adit or drift. Working may be
883.0 NW Coal, Deep Plas Madoc Colliery termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 344080 . .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
) ) A surface mineral working. It may be
Not 9570 N 330091 Clay & Shale Tatham Brick & Tile -\ | 0 { Quarry, Sand Pit, Clay Pitor  Ceased
shown 344434 Works .
Opencast Coal Site
Not 328490 A surface mineral working. It may be
<hown 930.0 W 343230 Sandstone Acrefair Quarries termed Quarry, Sand Pit, Clay Pit or Ceased

Opencast Coal Site

Report Reference: GS-2356367
Client Reference: 773135
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Distanc _. . Commodity . .
ID e (m) Direction NGR Produced Pit Name Type of working Status
Working is wholly underground, access
Not 330312 by shaft, adit or drift. Working may be
936.0 N Vein Minerals New Hall termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 344392 . .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Not 328410 ' A surface mineral Workl‘ng, It ma.y be
999.0 W Sandstone Acrefair termed Quarry, Sand Pit, Clay Pit or Ceased
shown 343115 .
Opencast Coal Site

Report Reference: GS-2356367

Client Reference: 773135
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3 Mining, Extraction & Natural

Cavities Map
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3 Mining, Extraction & Natural
Cavities

3.1 Historical Mining

This dataset is derived from Groundsure unique Historical Land-use Database that are indicative of mining
or extraction activities.

Are there any Historical Mining areas within 1000m of the study site boundary? Yes

The following Historical Mining information is provided by Groundsure:

ID Dis(tr:;\ce Direction NGR Details Date
4 0.0 On Site 24212?21653 Colliery 1873

5 0.0 On Site gigg;g Unspecified Disused Mine 1960

6 5.0 NwW ;igj::; Colliery 1949
7A 286.0 NW ziggg Air Shaft 1898
8A 295.0 NW gigégg Unspecified Old Shaft 1960
9B 298.0 NwW 2421(_3);;; Unspecified Shaft 1873
10B 306.0 NW zigég Old Coal Shaft 1949
11B 315.0 NW gigéig Unspecified Old Shaft 1960
12C 814.0 NwW gig;gj Unspecified Disused Shaft 1985
13C 814.0 NW zigzgj Unspecified Disused Shaft 1994
14C 814.0 NwW gig;gj Unspecified Disused Shaft 1974
sri\lo?/tn 879.0 NwW 2421?182(1) Unspecified Old Shaft 1898
sfl:‘oc\)/\t/n 880.0 NW ziiggg Unspecified Old Shaft 1960
sfl:‘o?/\t/n 888.0 NW ziiggl Unspecified Disused Shaft 1985
sfi\lofitn 888.0 NwW giiggl Unspecified Disused Shaft 1994
sP':Joc\)/\tm 888.0 NwW giiggl Unspecified Disused Shaft 1974
sfi\‘oc\)/tn 934.0 N gigg;g Unspecified Old Shaft 1949
sfi\‘o(?/tn 937.0 N gigg;g Unspecified Old Shaft 1898
S?Q?Atm 937.0 N 222;;? Unspecified Old Shaft 1949

Report Reference: GS-2356367
Client Reference: 773135
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3.2 Coal Mining

This dataset provides information as to whether the study site lies within a known coal mining affected
area as defined by the coal authority.

Are there any Coal Mining areas within 1000m of the study site boundary? Yes

The following Coal Mining information provided by the Coal Authority is not represented on Mapping:

Distance (m) Direction Details

The study site is located within the specified search distance of an identified mining area. Further details

0.0 On Site concerning this can be obtained from the Coal Authority Helpline on 0845 762 6848.

3.3 Johnson Poole and Bloomer

This dataset provides information as to whether the study site lies within an area where JPB hold
information relating to mining.

Are there any JPB Mining areas within 1000m of the study site boundary? No

The following information provided by JPB is not represented on mapping: Database searched and no
data found.

3.4 Non-Coal Mining

This dataset provides information as to whether the study site lies within an area which may have been
subject to non-coal historic mining.

Are there any Non-Coal Mining areas within 1000m of the study site boundary? Yes

The following non-coal mining information is provided by the BGS:

Distance

1D (m) Direction Name Commodity Assessment of likelihood
1 0.0 OnSite  Not available Vein Mineral Occasional minor mining may have occurred but of restricted
extent.
2 0.0 On Site  Not available Iron Ore (Bedded) Rare and localised small scale mining may have occurred.
3 0.0 OnSite  Not available Vein Mineral Occasional minor mining may have occurred but of restricted

extent.

Report Reference: GS-2356367
Client Reference: 773135
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3.5 Non-Coal Mining Cavities

This dataset provides information from the Peter Brett Associates (PBA) mining cavities database
(compiled for the national study entitled “Review of mining instability in Great Britain, 1990” PBA has also
continued adding to this database) on mineral extraction by mining.

Are there any Non-Coal Mining cavities within 1000m of the study site boundary? No

Database searched and no data found.

3.6 Natural Cavities
This dataset provides information based on Peter Brett Associates natural cavities database.

Are there any Natural Cavities within 1000m of the study site boundary? No

Database searched and no data found.

3.7 Brine Extraction

This data provides information from the Coal Authority issued on behalf of the Cheshire Brine Subsidence
Compensation Board.

Are there any Brine Extraction areas within T000m of the study site boundary? No

Database searched and no data found.

3.8 Gypsum Extraction
This dataset provides information on Gypsum extraction from British Gypsum records.

Are there any Gypsum Extraction areas within 7000m of the study site boundary? No

Database searched and no data found.

3.9 Tin Mining

This dataset provides information on tin mining areas and is derived from tin mining records. This search is
based upon postcode information to a sector level.

Are there any Tin Mining areas within 7000m of the study site boundary? No

Database searched and no data found.

Report Reference: GS-2356367
Client Reference: 773135
26



S,

Groundsure

3.10 Clay Mining
This dataset provides information on Kaolin and Ball Clay mining from relevant mining records.

Are there any Clay Mining areas within 7000m of the study site boundary? No

Database searched and no data found.
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4 Natural Ground Subsidence
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4.2 Landslides Map

9

Groundsure

LOTANID S I TLLZIGLNC .

NE
LY L I =l —— - N ria 4 |
\ pen | U - o e PRENE "‘“‘_\-, S ST
W i T II L R #‘_‘:_:"'f’ = __Hf%t-ﬁ?f E}g‘ ‘_u\, \dﬁﬁ\x
) The— S— . a" L8] - - | I . A . -
J . _ el . - LR=ES L
L ru=g-rrur .. , ms-—.._:_’_ o g P L,
- i —==| ___‘ll,-"" . &5 T s RN ity amr
o T e, a1 A .
il - s e ol et S B gy -
- i —T . AT g )
] ") yecnnr . z I8 II_-.'.IL : g § | A
Vo e 1 . el
i LT gt r I'_;lil-,lll_lln.;
. A Y e Il
= Wi 2 \ —— ! AF
—aT3 TR i I e :
e - g 1 Famm Lo ,l' Al
5 AV rad® - 0 : ¢ Pl
. i Maracee,
eI ‘Jllkl r: i e i : v o —
g
' o s . 14
R A el : | | 4 .llll,
W | ‘I_—:’:-I,- %?F'L- - o - i 2 | 1 . Wwand .|'| 1 E
] - - - i Ill'
] AL - B
P ’ ra
J,."F/'f.-’/ 1 r II .
M ' :
I ! | - I3
. J
y r T
A ] 1 L~ )
5 i
"\, i
s
e (i [T
1 & ]
T
-‘-\-‘-\'\
1 — m—. 1 I
SW S SE
Landslides Legend © Crown copyright and database rights 2015.
9 E grdnance Ordnance Survey license 100035207.
source rom urveyw

g Site Outline

— g — Search Buffers (m}

Report Reference: GS-2356367
Client Reference: 773135

No Data / Null

Negligible

Very Low

29



S,

Groundsure

LOTANID S I TLLZIGLNC .

4.3 Ground Dissolution Soluble
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4.4 Compressible Deposits Map
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4.5 Collapsible Deposits Map

NE
WL s TR T L L i
\ (e N e B e R N e, T i
i i |I R iEEA W T
WA O e R ) R T
' X L -~ - - Ch £ "1.' wy
L et Jr i e e v
- LAY —==T _I_.--""' 2 5 T \ A Y amr
i " ol - i S i
i ‘?\: \ / -"_.I. - o /_pr' B W TRy ;'l. -
1 a | I e | e R -
1 wecnan | ’ ) s —i——, - —
— R = - » N ™ 'z
FRY e I Al
- Wy J T ! A
» ri s = |, . ! .‘l . A
A} AL e . P J Vi .
I e P Ay e 1 am L .1 ’1!
Vs -2 1R : i - ah,
. ST Mara e, "
ea s, ) e R - : rar. iy
by IR e 2 ' | s
—En P T — | L |
WD i EpLe T Tegren Y { wnt” E
R 0 ! LS )
— 5 Ve -- -
o L { ] ra L
J,.ff'f.-/- II
o |
# ! L -
.
\ r |
i i _ ] 1 |
N i
. i
.
s (i [
I I
[
-‘-\-‘-\'\
A — . | I
SW S SE

© Crown copyright and database rights 2015.
Ordnance Survey license 100035207.

Collapsible Deposits Legend R E Ordnance
sourced from Surveyw

g Site Outline No Data / Null Low

Negligible . Moderate
'™ Search Butfers (m| -
— 0 — : Very Low -H'Qh

Report Reference: GS-2356367
Client Reference: 773135

32



4.6 Running Sand Map

S,

Groundsure

LOTANID S I TLLZIGLNC .

NE
LR S e T T | (A I v i
¥ \ﬂul:al":"' b a I = \',{, L“IM ,.-:'"'- N‘}‘.;-" 'i:'. ﬁ"-"‘*h-ég_— - -.."-i.‘.\
0 ) / - - .= P
W T | R R U
L a PRI i -l I
-\'\IHII{ e
R . [ AL =
A
T . b ] ]
» ‘@:'7“" .4'1:
I i o I
| III =
|
| I— ;o ‘T-_ |
Tamm (P2 L tﬁ.
A1
araiee, Fing LA
PRI S 1 —
w E
. -
e
-,
A . 1
SW S SE
Running Sand Legend © Crown copyright and database rights 2015.
9 9 Mapping E Ordnance Ordnance Survey license 100035207.
sourced from Surveyw

g Site Outline

No Data / Null

Negligible

— g — Search Buffers (m}

Very Low

Report Reference: GS-2356367
Client Reference: 773135

33



S,

Groundsure

4 Natural Ground Subsidence

The National Ground Subsidence rating is obtained through the 6 natural ground stability hazard
datasets, which are supplied by the British Geological Survey (BGS).

The following GeoSure data represented on the mapping is derived from the BGS Digital Geological map
of Great Britain at 1:50,000 scale.

What is the maximum hazard rating of natural subsidence within the study site*” boundary? Very Low

4.1 Shrink-Swell Clays

The following Shrink Swell information provided by the British Geological Survey:

ID D|s(t:‘;1ce Direction Hazard Rating Details
Ground conditions predominantly non-plastic. No special actions required to avoid
1 0.0 On Site Negligible pro!olems due to shrlnk.—swell clays..No spemal.grourjd |r.1vest|gat|or.1 required, and
increased construction costs or increased financial risks are unlikely due to
potential problems with shrink-swell clays.
Ground conditions predominantly low plasticity. No special actions required to
5 0.0 On Site Very Low avoid problems due to shr}nk—swell cla.ys. No speqal gr.oun'd |nvest|ga't|on required,
and increased construction costs or increased financial risks are unlikely due to
potential problems with shrink-swell clays.
Ground conditions predominantly non-plastic. No special actions required to avoid
3 0.0 On Site Negligible problems due to shrink-swell clays. No special ground investigation required, and

increased construction costs or increased financial risks are unlikely due to
potential problems with shrink-swell clays.

4.2 Landslides

The following Landslides information provided by the British Geological Survey:

Distance

(m)

ID

Direction

Hazard Rating Details

1 0.0

On Site

Slope instability problems are unlikely to be present. No special actions required to
avoid problems due to landslides. No special ground investigation required, and
increased construction costs or increased financial risks are unlikely due to
potential problems with landslides.

Very Low

2 0.0

On Site

Slope instability problems are unlikely to be present. No special actions required to
avoid problems due to landslides. No special ground investigation required, and
increased construction costs or increased financial risks are unlikely due to
potential problems with landslides.

Very Low

*  This includes an automatically generated 50m buffer zone around the site
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4.3 Ground Dissolution of Soluble Rocks

The following Ground Dissolution information provided by the British Geological Survey:

ID Dls(tr:r;ce Direction Hazard Rating Details

Soluble rocks are present, but unlikely to cause problems except under
exceptional conditions. No special actions required to avoid problems due to
1 0.0 On Site Negligible soluble rocks. No special ground investigation required, and increased
construction costs or increased financial risks are unlikely due to potential
problems with soluble rocks.

Soluble rocks are present, but unlikely to cause problems except under
exceptional conditions. No special actions required to avoid problems due to
2 0.0 On Site Negligible soluble rocks. No special ground investigation required, and increased
construction costs or increased financial risks are unlikely due to potential
problems with soluble rocks.

4.4 Compressible Deposits

The following Compressible Deposits information provided by the British Geological Survey:

1D D|s(tr:;1ce Direction Hazard Rating Details
No indicators for compressible ground identified. No special actions required to
1 0.0 On Site Negligible avpld problgms due to compresgble grounq. No speaa.\l groynd.lnvestlgatlgn
required, and increased construction costs or increased financial risks are unlikely
due to potential problems with compressible ground.
No indicators for compressible ground identified. No special actions required to
5 0.0 On Site Negligible avoid problems due to compressible ground. No special ground investigation

required, and increased construction costs or increased financial risks are unlikely
due to potential problems with compressible ground.

4.5 Collapsible Deposits

The following Collapsible Rocks information provided by the British Geological Survey:

ID D|s(t:1;1ce Direction Hazard Rating Details

Deposits with potential to collapse when loaded and saturated are unlikely to be
1 0.0 On Site Very Low present. No special ground investigation required or increased construction costs
or increased financial risk due to potential problems with collapsible deposits.

Deposits with potential to collapse when loaded and saturated are unlikely to be
2 0.0 On Site Very Low present. No special ground investigation required or increased construction costs
or increased financial risk due to potential problems with collapsible deposits.

Report Reference: GS-2356367
Client Reference: 773135
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The following Running Sands information provided by the British Geological Survey:

ID Distance Direction

(m)

Hazard Rating Details

1 0.0 On Site

Very low potential for running sand problems if water table rises or if sandy strata
are exposed to water. No special actions required to avoid problems due to
Very Low running sand. No special ground investigation required, and increased
construction costs or increased financial risks are unlikely due to potential
problems with running sand.

2 0.0 On Site

Very low potential for running sand problems if water table rises or if sandy strata
are exposed to water. No special actions required to avoid problems due to
Very Low running sand. No special ground investigation required, and increased
construction costs or increased financial risks are unlikely due to potential
problems with running sand.

No indicators for running sand identified. No special actions required to avoid
. problems due to running sand. No special ground investigation required, and
Negligible . . . . s .
increased construction costs or increased financial risks are unlikely due to
potential problems with running sand.
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5 Borehole Records Map
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The systematic analysis of data extracted from the BGS Borehole Records database provides the
following information.

Records of boreholes within 250m of the study site boundary:

38

ID Dis(tr:;\ce Direction NGR BGS Reference Drilled Length Borehole Name
1 0.0 On Site 212288 SJ24SE364 -1.0 WYNNSTAY COLLIERY
2 0.0 On Site ;igggg SJ34SW46 5.0 RUABON BY-PASS. 239
3 0.0 On Site 329910 SJ24SE675 4.57 WREXHAM SEWERAGE 9
343450
4 0.0 On Site gigggg SJ24SE674 4.88 WREXHAM SEWERAGE 8
5 6.0 N gfég;g SJ24SE451 5.0 RUABON BYPASS 309
IR e
7 22.0 NwW gig;?g SJ24SE431 11.0 RUABON BYPASS 17
8 54.0 N 21212451;8 SJ24SE420 4.0 RUABON BY-PASS. 237
9 66.0 E giggzg SJ34SW66 7.0 RUABON BYPASS 308
10A  68.0 NW gig;g; SJ24SE453 6.0 RUABON BYPASS 311
1A 78.0 NwW 25,2;318 SJ24SE421 8.0 RUABON BY-PASS. 238
12 81.0 E ;31(3)411;8 SJ34SW114 6.4 WREXHANEIEEWERAGE
13 82.0 N ;213238 SJ24SE419 6.0 RUABON BY-PASS. 236
14 113.0 E gig;;g SJ34SW14 10.6 JAMES'S FARM
15 134.0 N 3421324712 SJ24SE452 4.0 RUABON BYPASS 310
16 146.0 E giglgg SJ345wW42 20.0 RUABON BY-PASS. 18
17 179.0 E gig]?; SJ34SW69 4.0 RUABON BYPASS 314
18 183.0 SE ;ig;g; SJ34SW51 4.5 RUABON BYPASS 21
19B  189.0 NE 330170 SJ34SW96 -1.0 PARKLANDS RUABON 1A
343629
20B  189.0 NE gig;;g SJ34SW95 -1.0 PARKLANDS RUABON 1
21 194.0 SE gig;g? SJ34SW70 3.0 RUABON BYPASS 315
22 196.0 NE gigégé SJ345W98 -1.0 PARKLANDS RUABON 3

Report Reference: GS-2356367

Client Reference: 773135
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Distance

ID (m) Direction NGR BGS Reference Drilled Length Borehole Name
330212
23 203.0 E 343280 SJ34SW68 5.0 RUABON BYPASS 313
330240 RUABON NEWBRIDGE
24 2080 E 343530 SJ345W76 1.0 CHIRK BYPASSES 506
330233
25  213.0 E 343575 SJ34SW101 -1.0 PARKLANDS RUABON 5
329240 WYNNNSTAY BANKS
26C  214.0 W 343330 SJ24SE382 5.5 DEPOT. 1
329240 WYNNNSTAY BANKS
27C  214.0 W 343330 SJ24SE383 5.0 DEPOT. 2
329240 WYNNNSTAY BANKS
28C  214.0 W 343330 SJ24SE387 5.0 DEPOT. 6
329240 WYNNNSTAY BANKS
29C 214.0 W 343330 SJ24SE386 5.0 DEPOT. 5
329240 WYNNNSTAY BANKS
30C  214.0 W 343330 SJ24SE385 5.0 DEPOT. 4
329240 WYNNNSTAY BANKS
31C  214.0 w 343330 SJ24SE384 5.0 DEPOT. 3
32 221.0 NE 330183 SJ34SW97 -1.0 PARKLANDS RUABON 2
343661
330257
33 228.0 E 343547 SJ34SW103 -1.0 PARKLANDS RUABON 7
330222
34D 233.0 NE SJ34SW100 -1.0 PARKLANDS RUABON 4A
343636
35D 233.0 NE 330222 SJ34SW99 -1.0 PARKLANDS RUABON 4
343636
330064
36 237.0 SE 342880 SJ34SW71 3.0 RUABON BYPASS 316
330271
37 239.0 E 343466 SJ34SW65 12.0 RUABON BYPASS 307
38 248.0 NE gigé?j SJ34SW102 -1.0 PARKLANDS RUABON 6

The borehole records are available using the hyperlinks below: Please note that if the donor of the
borehole record has requested the information be held as commercial-in-confidence, the additional data
will be held separately by the BGS and a formal request must be made for its release.

#1:
#H2:
#3:
#4:
#5:

#7

#9:
#10A: scans.bgs.ac.uk/sobi_scans/boreholes/144137
#11A: scans.bgs.ac.uk/sobi_scans/boreholes/144105
scans.bgs.ac.uk/sobi_scans/boreholes/17087485
scans.bgs.ac.uk/sobi_scans/boreholes/144103
scans.bgs.ac.uk/sobi_scans/boreholes/153949
scans.bgs.ac.uk/sobi_scans/boreholes/144136
scans.bgs.ac.uk/sobi_scans/boreholes/153977
scans.bgs.ac.uk/sobi_scans/boreholes/154004
scans.bgs.ac.uk/sobi_scans/boreholes/153986
scans.bgs.ac.uk/sobi_scans/boreholes/154005

#12:
#13:
#14:
#15:
#16:
#17:
#18:
#21:

scans.bgs.ac.uk/sobi_scans/boreholes/144048
scans.bgs.ac.uk/sobi_scans/boreholes/153981

scans.bgs.ac.uk/sobi_scans/boreholes/17087484
scans.bgs.ac.uk/sobi_scans/boreholes/17087483

scans.bgs.ac.uk/sobi_scans/boreholes/144135

: scans.bgs.ac.uk/sobi_scans/boreholes/144115
#8:

scans.bgs.ac.uk/sobi_scans/boreholes/144104
scans.bgs.ac.uk/sobi_scans/boreholes/154001

Report Reference: GS-2356367
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#23: scans.bgs.ac.uk/sobi_scans/boreholes/154003
#26C: scans.bgs.ac.uk/sobi_scans/boreholes/144066
#27C: scans.bgs.ac.uk/sobi_scans/boreholes/144067
#28C: scans.bgs.ac.uk/sobi_scans/boreholes/144071
#29C: scans.bgs.ac.uk/sobi_scans/boreholes/144070
#30C: scans.bgs.ac.uk/sobi_scans/boreholes/144069
#31C: scans.bgs.ac.uk/sobi_scans/boreholes/144068
#36: scans.bgs.ac.uk/sobi_scans/boreholes/154006
#37: scans.bgs.ac.uk/sobi_scans/boreholes/154000

Report Reference: GS-2356367
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6 Estimated Background Soil

Chemistry

Records of background estimated soil chemistry within 250m of the study site boundary:

38

For further information on how this data is calculated and limitations upon its use, please see the
Groundsure Geoinsight User Guide, available on request.

Distance (m) Direction Sample Type Arsenic (As) Cadmium (Cd) Chromium (Cr) Nickel (Ni) Lead (Pb)
0.0 On Site RuralSoil 15-25 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
0.0 On Site RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
0.0 On Site RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
0.0 On Site RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
0.0 On Site RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
0.0 On Site RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
0.0 On Site RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
0.0 On Site RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg 100 -200 mg/kg
0.0 On Site RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg 100 -200 mg/kg
0.0 On Site RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
0.0 On Site RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
6.0 NW RuralSoil 15-25 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg

28.0 SW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg 100 -200 mg/kg
41.0 NW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
46.0 NW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg 100 - 200 mg/kg
52.0 N RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
62.0 N RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
63.0 NW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
63.0 NW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg 100 - 200 mg/kg
77.0 NW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
87.0 SW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg 100 - 200 mg/kg
88.0 NW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
89.0 NW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg 100 - 200 mg/kg
107.0 SE RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
108.0 NW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
108.0 NW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
117.0 RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
119.0 E RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
159.0 SE RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
162.0 NW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
190.0 N RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
191.0 SE RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
205.0 SW RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg 100 - 200 mg/kg
212.0 NE RuralSoil <15 mg/kg <1.8 mg/kg 40-60mg/kg 15-30mg/kg <100 mg/kg
213.0 SE RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
215.0 E RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
225.0 E RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg <100 mg/kg
227.0 W RuralSoil <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg 100 - 200 mg/kg
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*As this data is based upon underlying 1:50,000 scale geological information, a 50m buffer has been
added to the search radius.
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7 Railways and Tunnels Map
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7 Railways and Tunnels

7.1 Tunnels

This data is derived from OpenStreetMap and provides information on the possible locations of
underground railway systems in the UK - the London Underground, the Tyne & Wear Metro and the
Glasgow Subway.

Have any underground railway lines been identified within the study site boundary? No
Have any underground railway lines been identified within 250m of the study site boundary? No

Database searched and no data found.

Any records that have been identified are represented on the Railways and Tunnels Map.

This data is derived from Ordnance Survey mapping and provides information on the possible locations of
railway tunnels forming part of the UK overground railway network.

Have any other railway tunnels been identified within the site boundary? No
Have any other railway tunnels been identified within 250m of the site boundary? No
Database searched and no data found.

Any records that have been identified are represented on the Railways and Tunnels Map.

7.2 Historical Railway and Tunnel Features

This data is derived from Groundsure's unique Historical Land-use Database and contains features
relating to tunnels, railway tracks or associated works that have been identified from historical Ordnance
Survey mapping.

Have any historical railway or tunnel features been identified within the study site boundary? Yes

Have any historical railway or tunnel features been identified within 250m of the study site boundary? Yes

ID Dis(i;:;lce Direction NGR Details Date
1 0 On Site ;igggg Railway Sidings 1898
2 0 On Site gigg;g Railway Sidings 1873
14A 3 NW giggég Railway Sidings 1899
3 4 NW ;igggg Railway Sidings 1938
4 5 NwW gigg:? Railway Sidings 1949
5A 5 NW gig;gg Railway Sidings 1910

Report Reference: GS-2356367
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ID Distance Direction NGR Details Date
(m)
15B 7 NW gigg;g Railway Sidings 1912
16B 9 NwW ;ig;g; Railway Sidings 1873
6 41 NwW ;2;23(2)3 Railway Sidings 1960
7C 44 wW 342134212(7) Tramway Sidings 1938
17 50 NW ;iggz; Railway Sidings 1961
18 53 NwW ;igg?; Railway Sidings 1967
8 57 W gigigg Tramway Sidings 1910
19C 59 W gféig? Tramway Sidings 1912
20 89 N n/a Railway 1873
21D 109 NW 34232‘71; Railway Sidings 1899
9 111 NwW ;igzgé Railway Sidings 1910
10 112 NwW gigzéé Railway Sidings 1960
22D 112 NwW gigzgg Railway Sidings 1912
23E 114 N ;igzg; Railway Sidings 1873
11E 144 NwW 34212273&13(7) Railway Sidings 1910
24 171 W ;ig;gz Railway Sidings 1912
12F 194 N ;iggg? Railway Sidings 1873
13 212 N 3431(3)(7);421 Railway Sidings 1949
25F 243 N giggég Railway Sidings 1960

Any records that have been identified are represented on the Railways and Tunnels Map.

7.3 Historical Railways

This data is derived from OpenStreetMap and provides information on the possible alignments of
abandoned or dismantled railway lines in proximity to the study site.

Have any historical railway lines been identified within the study site boundary? No
Have any historical railway lines been identified within 250m of the study site boundary? Yes
Distance (m) Direction Status
123 W Abandoned

Report Reference: GS-2356367
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Note: multiple sections of the same track may be listed in the detail above

Any records that have been identified are represented on the Railways and Tunnels Map.

7.4 Active Railways

These datasets are derived from Ordnance Survey mapping and OpenStreetMap and provide information
on the possible locations of active railway lines in proximity to the study site.

Have any active railway lines been identified within the study site boundary? No
Have any active railway lines been identified within 250m of the study site boundary? Yes
Distance (m) Direction Name Type
59 NW Not given Multi Track
61 NW Shrewsbury to Chester Line Rail
127 N Not given Multi Track
242 w Not given Multi Track

Note: multiple sections of the same track may be listed in the detail above
Any records that have been identified are represented on the Railways and Tunnels Map.

7.5 Railway Projects

These datasets provide information on the location of large scale railway projects High Speed 2 and
Crossrail 1.

Is the study site within 5km of the route of the High Speed 2 rail project? No
Is the study site within 500m of the route of the Crossrail 1 rail project? No

Further information on proximity to these routes, the project construction status and associated works can
be obtained through the purchase of a Groundsure HS2 and Crossrail 1 Report.

The route data has been digitised from publicly available maps by Groundsure. The route as provided
relates to the Crossrail 1 project only, and does not include any details of the Crossrail 2 project, as final
details of the route for Crossrail 2 are still under consultation.
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Groundsure Helpline

Telephone: 08444 159 000
info@groundsure.com

Groundsure

LOCATICN INTELLIGENCE

British Geological Survey Enquiries

Kingsley Dunham Centre
Keyworth, Nottingham NG12 5GG

British
Tel: 0115936 3143.
Fax: 0115 936 3276. Geological Survey
Email:enquiries@bgs.ac.uk HATURAL FHVIRGHMEMT REEELRCH COLNCIL

Web:www.bgs.ac.uk
BGS Geological Hazards Reports and general geological enquiries

British Gypsum
British Gypsum Ltd

&)/ British Gypsum

Leicestershire SAINT-GOBAIN

LE12 6HX
The Coal Authority P
200 Lichfield Lane @
Mansfield
Notts NG18 4RG
Tel: 0345 7626 848 The Coal

DX 716176 Mansfield 5

www.coal.gov.uk Auth Drity

Public Health England
Public information access office
Public Health England, Wellington House
133-155 Waterloo Road, London, SE1 8UG

https://www.gov.uk/government/organisations/public-health- P u b | ic H ea | th

england

Email: enquiries@phe.gov.uk Eng |and

Main switchboard: 020 7654 8000

Johnson Poole & Bloomer Limited

Harris and Pearson Building, Brettel Lane
Brierley Hill, West Midlands
DY5 3LH
Tel: +44 (0) 1384 262 000
Email:enquiries.gs@jpb.co.uk
Website: www.jpb.co.uk

Ordnance Survey

Adanac Drive, Southampton

SO16 0AS Mapping E Ordnance
sourced from ®
Tel: 08456 050505 — Survey
Website: http://www.ordnancesurvey.co.uk/

Getmapping PLC
Virginia Villas, High Street, Hartley Witney,
Hampshire RG27 8NW
Tel: 01252 845444
Website:http://www1.getmapping.com/

Peter Brett Associates

Caversham Bridge House
Waterman Place
Reading
Berkshire RG1 8DN

Tel: +44 (0)118 950 0761 E-mail:reading@pba.co.uk bre
Website:http://www.peterbrett.com/home Dete r t
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Acknowledgements: Ordnance Survey © Crown Copyright and/or Database Right. All Rights Reserved. Licence Number [03421028].
This report has been prepared in accordance with the Groundsure Ltd standard Terms and Conditions of business for work of this

nature.
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Standard Terms and Conditions

1 Definitions

In these terms and conditions unless the context otherwise requires:
“Beneficiary” means the person or entity for whose benefit the Client has
obtained the Services.

“Client” means the party or parties entering into a Contract with Groundsure.
“Commercial” means any building or property which is not Residential.
“Confidential Information” means the contents of this Contract and all
information received from the Client as a result of, or in connection with, this
Contract other than

(i) information which the Client can prove was rightfully in its
possession prior to disclosure by Groundsure and
(i) any information which is in the public domain (other than

by virtue of a breach of this Contract).

“Support Services” means Support Services provided by Groundsure including,
without limitation, interpreting third party and in-house environmental data,
providing environmental support advice, undertaking environmental audits and
assessments, Site investigation, Site monitoring and related items.

“Contract” means the contract between Groundsure and the Client for the
provision of the Services, and which shall incorporate these terms and
conditions, the Order, and the relevant User Guide.

“Third Party Data Provider” means any third party providing Third Party
Content to Groundsure.

“Data Reports” means reports comprising factual data with no accompanying
interpretation.

“Fees” has the meaning set out in clause 5.1.

“Groundsure” means Groundsure Limited, a company registered in England
and Wales under number 03421028.

“Groundsure Materials” means all materials prepared by Groundsure and
provided as part of the Services, including but not limited to Third Party
Content, Data Reports, Mapping, and Risk Screening Reports.

“Intellectual Property” means any patent, copyright, design rights, trade or
service mark, moral rights, data protection rights, know-how or trade mark in
each case whether registered or not and including applications for the same or
any other rights of a similar nature anywhere in the world.

“Mapping” means a map, map data or a combination of historical maps of
various ages, time periods and scales.

“Order” means an electronic, written or other order form submitted by the
Client requesting Services from Groundsure in respect of a specified Site.
“Ordnance Survey” means the Secretary of State for Business, Innovation and
Skills, acting through Ordnance Survey, Adanac Drive, Southampton, SO16
0AS, UK.

“Order Website” means the online platform through which Orders may be
placed by the Client and accepted by Groundsure.

“Report” means a Risk Screening Report or Data Report for Commercial or
Residential property.

“Residential” means any building or property used as or intended to be used as
a single dwelling.

“Risk Screening Report” means a risk screening report comprising factual data
with an accompanying interpretation by Groundsure.

“Services” means any Report, Mapping and/or Support Services which
Groundsure has agreed to provide by accepting an Order pursuant to clause
2.6.

"Site" means the area of land in respect of which the Client has requested
Groundsure to provide the Services.

“Third Party Content” means data, database information or other information
which is provided to Groundsure by a Third Party Data Provider.

"User Guide" means the user guide, as amended from time to time, available
upon request from Groundsure and on the website (www.Groundsure.com) and
forming part of this Contract.

2 Scope of Services, terms and conditions, requests for insurance
and quotations

2.1 Groundsure agrees to provide the Services in accordance with the Contract.
2.2 Groundsure shall exercise reasonable skill and care in the provision of the
Services.

2.3 Subject to clause 7.3 the Client acknowledges that it has not relied on any
statement or representation made by or on behalf of Groundsure which is not
set out and expressly agreed in writing in the Contract and all such statements
and representations are hereby excluded to the fullest extent permitted by law.
2.4 The Client acknowledges that terms and conditions appearing on a Client’s
order form, printed stationery or other communication, or any terms or
conditions implied by custom, practice or course of dealing shall be of no effect,
and that this Contract shall prevail over all others in relation to the Order.

2.5 If the Client or Beneficiary requests insurance in conjunction with or as a
result of the Services, Groundsure shall use reasonable endeavours to
recommend such insurance, but makes no warranty that such insurance shall
be available from insurers or that it will be offered on reasonable terms. Any
insurance purchased by the Client or Beneficiary shall be subject solely to the
terms of the policy issued by insurers and Groundsure will have no liability
therefor. In addition you acknowledge and agree that Groundsure does not act
as an agent or broker for any insurance providers. The Client should take (and
ensure that the Beneficiary takes) independent advice to ensure that the
insurance policy requested or offered is suitable for its requirements.

2.6 Groundsure's quotations or proposals are valid for a period of 30 days only
unless an alternative period of time is explicitly stipulated by Groundsure.

Groundsure reserves the right to withdraw any quotation or proposal at any
time before an Order is accepted by Groundsure. Groundsure's acceptance of
an Order shall be binding only when made in writing and signed by
Groundsure's authorised representative or when accepted through the Order
Website.

3 The Client’s obligations
3.1The Client shall comply with the terms of this Contract and

(i) procure that the Beneficiary or any third party relying on
the Services complies with and acts as if it is bound by the Contract and
(i) be liable to Groundsure for the acts and omissions of the

Beneficiary or any third party relying on the Services as if such acts and
omissions were those of the Client.

3.2 The Client shall be solely responsible for ensuring that the Services are
appropriate and suitable for its and/or the Beneficiary’s needs.

3.3 The Client shall supply to Groundsure as soon as practicable and without
charge all requisite information (and the Client warrants that such information
is accurate, complete and appropriate), including without limitation any
environmental information relating to the Site and shall give such assistance as
Groundsure shall reasonably require in the provision of the Services including,
without limitation, access to the Site, facilities and equipment.

3.4 Where the Client’s approval or decision is required to enable Groundsure to
carry out work in order to provide the Services, such approval or decision shall
be given or procured in reasonable time and so as not to delay or disrupt the
performance of the Services.

3.5 Save as expressly permitted by this Contract the Client shall not, and shall
procure that the Beneficiary shall not, re-sell, alter, add to, or amend the
Groundsure Materials, or use the Groundsure Materials in a manner for which
they were not intended. The Client may make the Groundsure Materials
available to a third party who is considering acquiring some or all of, or
providing funding in relation to, the Site, but such third party cannot rely on the
same unless expressly permitted under clause 4.

3.6 The Client is responsible for maintaining the confidentiality of its user name
and password if using the Order Website and the Client acknowledges that
Groundsure accepts no liability of any kind for any loss or damage suffered by
the Client as a consequence of using the Order Website.

4 Reliance

4.1The Client acknowledges that the Services provided by Groundsure consist
of the presentation and analysis of Third Party Content and other content and
that information obtained from a Third Party Data Provider cannot be
guaranteed or warranted by Groundsure to be reliable.

4.2 In respect of Data Reports, Mapping and Risk Screening Reports, the
following classes of person and no other are entitled to rely on their contents;

(i) the Beneficiary,

(i) the Beneficiary's professional advisers, (iii) any person
providing funding to the Beneficiary in relation to the Site (whether directly or
as part of a lending syndicate),

(iv) the first purchaser or first tenant of the Site, and

(v) the professional advisers and lenders of the first purchaser
or tenant of the Site.

4.3 In respect of Support Services, only the Client, Beneficiary and parties
expressly named in a Report and no other parties are entitled to rely on its
contents.

4.4 Save as set out in clauses 4.2 and 4.3 and unless otherwise expressly agreed
in writing, no other person or entity of any kind is entitled to rely on any
Services or Report issued or provided by Groundsure. Any party considering
such Reports and Services does so at their own risk.

5 Fees and Disbursements

5.1Groundsure shall charge and the Client shall pay fees at the rate and
frequency specified in the written proposal, Order Website or Order
acknowledgement form, plus (in the case of Support Services) all proper
disbursements incurred by Groundsure. The Client shall in addition pay all value
added tax or other tax payable on such fees and disbursements in relation to
the provision of the Services (together “Fees”).

5.2 The Client shall pay all outstanding Fees to Groundsure in full without
deduction, counterclaim or set off within 30 days of the date of Groundsure’s
invoice or such other period as may be agreed in writing between Groundsure
and the Client ("Payment Date"). Interest on late payments will accrue on a
daily basis from the Payment Date until the date of payment (whether before
or after judgment) at the rate of 8% per annum.

5.3 The Client shall be deemed to have agreed the amount of any invoice unless
an objection is made in writing within 28 days of the date of the invoice. As soon
as reasonably practicable after being notified of an objection, without prejudice
to clause 5.2 a member of Groundsure’s management team will contact the
Client and the parties shall then use all reasonable endeavours to resolve the
dispute within 15 days.

6 Intellectual Property and Confidentiality

6.1 Subject to

(i) full payment of all relevant Fees and

(i) compliance with this Contract, the Client is granted (and is
permitted to sub-licence to the Beneficiary) a royalty-free, worldwide, non-
assignable and (save to the extent set out in this Contract) non-transferable
licence to make use of the Groundsure Materials.
6.2 All Intellectual Property in the Groundsure Materials are and shall remain
owned by Groundsure or Groundsure's licensors (including without limitation
the Third Party Data Providers) the Client acknowledges, and shall procure



acknowledgement by the Beneficiary of, such ownership. Nothing in this
Contract purports to transfer or assign any rights to the Client or the
Beneficiary in respect of such Intellectual Property.

6.3 Third Party Data Providers may enforce any breach of clauses 6.1 and 6.2
against the Client or Beneficiary.

6.4 The Client shall, and shall procure that any recipients of the Groundsure
Materials shall:

(i) not remove, suppress or modify any trade mark, copyright
or other proprietary marking belonging to Groundsure or any third party from
the Services;

(ii) use the information obtained as part of the Services in
respect of the subject Site only, and shall not store or reuse any information
obtained as part of the Services provided in respect of adjacent or nearby sites;

(iii) not create any product or report which is derived directly
or indirectly from the Services (save that those acting in a professional capacity
to the Beneficiary may provide advice based upon the Services);

(iv) not combine the Services with or incorporate such Services
into any other information data or service;

(v) not reformat or otherwise change (whether by
modification, addition or enhancement), the Services (save that those acting for
the Beneficiary in a professional capacity shall not be in breach of this clause
6.4(v) where such reformatting is in the normal course of providing advice
based upon the Services);

(vi) where a Report and/or Mapping contains material
belonging to Ordnance Survey, acknowledge and agree that such content is
protected by Crown Copyright and shall not use such content for any purpose
outside of receiving the Services; and

(vii) not copy in whole or in part by any means any map prints
or run-on copies containing content belonging to Ordnance Survey (other than
that contained within Ordnance Survey’s OS Street Map) without first being in
possession of a valid Paper Map Copying Licence from Ordnance Survey,

6.5 Notwithstanding clause 6.4, the Client may make reasonable use of the
Groundsure Materials in order to advise the Beneficiary in a professional
capacity. However, Groundsure shall have no liability in respect of any advice,
opinion or report given or provided to Beneficiaries by the Client.

6.6 The Client shall procure that any person to whom the Services are made
available shall notify Groundsure of any request or requirement to disclose,
publish or disseminate any information contained in the Services in accordance
with the Freedom of Information Act 2000, the Environmental Information
Regulations 2004 or any associated legislation or regulations in force from time
to time.

7.Liability: Particular Attention Should Be Paid To This Clause

7.1 This Clause 7 sets out the entire liability of Groundsure, including any
liability for the acts or omissions of its employees, agents, consultants,
subcontractors and Third Party Content, in respect of:

(i) any breach of contract, including any deliberate breach of

the Contract by Groundsure or its employees, agents or

subcontractors;

(ii) any use made of the Reports, Services, Materials or any

part of them; and

(iii) any representation, statement or tortious act or omission
(including negligence) arising under or in connection with the Contract.

7.2 All warranties, conditions and other terms implied by statute or common
law are, to the fullest extent permitted by law, excluded from the Contract.

7.3 Nothing in the Contract limits or excludes the liability of the Supplier for
death or personal injury resulting from negligence, or for any damage or
liability incurred by the Client or Beneficiary as a result of fraud or fraudulent
misrepresentation.

7.4 Groundsure shall not be liable for

(i) loss of profits;

(i) loss of business;

(iii) depletion of goodwill and/or similar losses;

(iv) loss of anticipated savings;

(v) loss of goods;

(vi) loss of contract;

(vii) loss of use;

(viii) loss or corruption of data or information;

(ix) business interruption;

(x) any kind of special, indirect, consequential or pure
economic loss, costs, damages, charges or expenses;

(xi) loss or damage that arise as a result of the use of all or
part of the Groundsure Materials in breach of the Contract;

(xii) loss or damage arising as a result of any error, omission or
inaccuracy in any part of the Groundsure Materials where such error, omission
or inaccuracy is caused by any Third Party Content or any reasonable
interpretation of Third Party Content;

(xiii) loss or damage to a computer,
telephone or other property; and

(xiv) loss or damage caused by a delay or loss of use of
Groundsure’s internet ordering service.

7.5 Groundsure’s total liability in relation to or under the Contract shall be
limited to £10 million for any claim or claims.

7.6 Groundsure shall procure that the Beneficiary shall be bound by limitations
and exclusions of liability in favour of Groundsure which accord with those
detailed in clauses 7.4 and 7.5 (subject to clause 7.3) in respect of all claims
which the Beneficiary may bring against Groundsure in relation to the Services
or other matters arising pursuant to the Contract.

software, modem,

8 Groundsure’s right to suspend or terminate

8.1 If Groundsure reasonably believes that the Client or Beneficiary has not
provided the information or assistance required to enable the proper provision
of the Services, Groundsure shall be entitled to suspend all further performance
of the Services until such time as any such deficiency has been made good.

8.2 Groundsure shall be entitled to terminate the Contract immediately on
written notice in the event that:

(i) the Client fails to pay any sum due to Groundsure within
30 days of the Payment Date; or
(i) the Client (being an individual) has a bankruptcy order

made against him or (being a company) shall enter into liquidation whether
compulsory or voluntary or have an administration order made against it or if a
receiver shall be appointed over the whole or any part of its property assets or
undertaking or if the Client is struck off the Register of Companies or dissolved;
or

(iii) the Client being a company is unable to pay its debts
within the meaning of Section 123 of the Insolvency Act 1986 or being an
individual appears unable to pay his debts within the meaning of Section 268 of
the Insolvency Act 1986 or if the Client shall enter into a composition or
arrangement with the Client’s creditors or shall suffer distress or execution to
be levied on his goods; or

(iv) the Client or the Beneficiary breaches any term of the
Contract (including, but not limited to, the obligations in clause 4) which is
incapable of remedy or if remediable, is not remedied within five days of notice
of the breach.

9. Client’s Right to Terminate and Suspend

9.1 Subject to clause 10.1, the Client may at any time upon written notice
terminate or suspend the provision of all or any of the Services.

9.2 In any event, where the Client is a consumer (and not a business) he/she
hereby expressly acknowledges and agrees that:

(i) the supply of Services under this Contract (and therefore
the performance of this Contract) commences immediately upon Groundsure's
acceptance of the Order; and

(ii) the Reports and/or Mapping provided under this Contract
are

(a) supplied to the Client's specification(s) and in any event
(b) by their nature cannot be returned.

10 Consequences of Withdrawal, Termination or Suspension

10.1 Upon termination of the Contract:

(i) Groundsure shall take steps to bring to an end the Services
in an orderly manner, vacate any Site with all reasonable speed and shall deliver
to the Client and/or Beneficiary any property of the Client and/or Beneficiary in
Groundsure’s possession or control; and

(ii) the Client shall pay to Groundsure all and any Fees
payable in respect of the performance of the Services up to the date of
termination or suspension. In respect of any Support Services provided, the
Client shall also pay Groundsure any additional costs incurred in relation to the
termination or suspension of the Contract.

11 Anti-Bribery
11.1 The Client warrants that it shall:

(i comply with all applicable laws, statutes and regulations
relating to anti-bribery and anti-corruption including but not limited to the
Bribery Act 2010;

(ii) comply with such of Groundsure's anti-bribery and anti-

corruption policies as are notified to the Client from time to time; and

(iii) promptly report to Groundsure any request or demand for
any undue financial or other advantage of any kind received by or on behalf of
the Client in connection with the performance of this Contract.
11.2 Breach of this Clause 11 shall be deemed a material breach of this
Contract.

12 General

12.1 The Mapping contained in the Services is protected by Crown copyright
and must not be used for any purpose other than as part of the Services or as
specifically provided in the Contract.

12.2 The Client shall be permitted to make one copy only of each Report or
Mapping Order. Thereafter the Client shall be entitled to make unlimited copies
of the Report or Mapping Order only in accordance with an Ordnance Survey
paper map copy license available through Groundsure.

12.3 Groundsure reserves the right to amend or vary this Contract. No
amendment or variation to this Contract shall be valid unless signed by an
authorised representative of Groundsure.

12.4 No failure on the part of Groundsure to exercise, and no delay in
exercising, any right, power or provision under this Contract shall operate as a
waiver thereof.

12.5 Save as expressly provided in this Contract, no person other than the
persons set out therein shall have any right under the Contract (Rights of Third
Parties) Act 1999 to enforce any terms of the Contract.

12.6 The Secretary of State for Business, Innovation and Skills (“BIS”) or BIS’
successor body, as the case may be, acting through Ordnance Survey may
enforce a breach of clause 6.4(vi) and clause 6.4(vii) of these terms and
conditions against the Client in accordance with the provisions of the Contracts
(Rights of Third Parties) Act 1999.

12.7 Groundsure shall not be liable to the Client if the provision of the Services
is delayed or prevented by one or more of the following circumstances:



(i) the Client or Beneficiary’s failure to provide facilities,
access or information;

(i) fire, storm, flood, tempest or epidemic;

(iii) Acts of God or the public enemy;

(iv) riot, civil commotion or war;

(v) strikes, labour disputes or industrial action;

(vi) acts or regulations of any governmental or other agency;

(vii) suspension or delay of services at public registries by Third
Party Data Providers;

(viii) changes in law; or

(ix) any other reason beyond Groundsure’s reasonable control.

In the event that Groundsure is prevented from performing the Services (or any
part thereof) in accordance with this clause 12.6 for a period of not less than 30
days then Groundsure shall be entitled to terminate this Contract immediately
on written notice to the Client.

12.8 Any notice provided shall be in writing and shall be deemed to be properly
given if delivered by hand or sent by first class post, facsimile or by email to the
address, facsimile number or email address of the relevant party as may have
been notified by each party to the other for such purpose or in the absence of
such notification the last known address.

12.9 Such notice shall be deemed to have been received on the day of delivery
if delivered by hand, facsimile or email (save to the extent such day is not a
working day where it shall be deemed to have been delivered on the next
working day) and on the second working day after the day of posting if sent by
first class post.

12.10 The Contract constitutes the entire agreement between the parties and
shall supersede all previous arrangements between the parties relating to the
subject matter hereof.

12.11 Each of the provisions of the Contract is severable and distinct from the
others and if one or more provisions is or should become invalid, illegal or
unenforceable, the validity and enforceability of the remaining provisions shall
not in any way be tainted or impaired.

12.12 This Contract shall be governed by and construed in accordance with
English law and any proceedings arising out of or connected with this Contract
shall be subject to the exclusive jurisdiction of the English courts.

12.13 Groundsure is an executive member of the Council of Property Search
Organisation (CoPSO) and has signed up to the Search Code administered by
the Property Codes Compliance Board (PCCB). All Risk Screening Reports shall
be supplied in accordance with the provisions of the Search Code.

12.14 If the Client or Beneficiary has a complaint about the Services, written
notice should be given to the Compliance Officer at Groundsure who will
respond in a timely manner.

12.15 The Client agrees that it shall, and shall procure that each Beneficiary
shall, treat in confidence all Confidential Information and shall not, and shall
procure that each Beneficiary shall not (i) disclose any Confidential Information
to any third party other than in accordance with the terms of this Contract; and
(ii) use Confidential Information for a purpose other than the exercise of its
rights and obligations under this Contract. Subject to clause 6.6, nothing shall
prevent the Client or any Beneficiary from disclosing Confidential Information
to the extent

required by law

© Groundsure Limited June 2013
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Appendix B

Coal Authority Mining Report



/ey
SLEL X

The Coal
Authority

Issued by:
The Coal Authority, Property Search Services, 200 Lichfield Lane, Berry Hill, Mansfield, Nottinghamshire, NG18 4RG
Website: www.groundstability.com Phone: 0345 762 6848 DX 716176 MANSFIELD 5

GROUNDSURE LTD Our reference: 51001011099001
SOVEREIGN HOUSE Your reference: GS-2480871
CHURCH STREET Date of your enquiry: 06 October 2015
BRIGHTON Date we received your enquiry: 06 October 2015
BN11UJ Date of issue: 06 October 2015

This report is for the property described in the address below and the attached plan.

Non-Residential Coal Authority Mining Report
RUABON PARK A483, WREXHAM, WREXHAM, LL14 6D

This report is based on and limited to the records held by, the Coal Authority, and the Cheshire Brine

Subsidence Compensation Board's records, at the time we answer the search.

Coal mining See comments below
Brine Compensation District No

Information from the Coal Authority

Underground coal mining
Past

The property is in the likely zone of influence from workings in 9 seams of coal at 100m to 580m

depth, and last worked in 1927.

Any ground movement from these coal workings should have stopped by now.

Present

The property is not in the likely zone of influence of any present underground coal workings.
Future

The property is not in an area for which the Coal Authority is determining whether to grant a

licence to remove coal using underground methods.

The property is not in an area for which a licence has been granted to remove or otherwise work

coal using underground methods.

The property is not in an area that is likely to be affected at the surface from any planned future

workings.

However, reserves of coal exist in the local area which could be worked at some time in the

future.

No notice of the risk of the land being affected by subsidence has been given under section 46 of

the Coal Mining Subsidence Act 1991.

All rights reserved. You must not reproduce, store or transmit any part of this document unless you have our written permission.
© The Coal Authority
Non-Residential Coal Authority Mining Report - 51001011099001 Page 1 of 4



Mine entries
There are no known coal mine entries within, or within 20 metres of, the boundary of the
property.

Coal mining geology

The Authority is not aware of any evidence of damage arising due to geological faults or other
lines of weakness that have been affected by coal mining.

Opencast coal mining
Past
The property is not within the boundary of an opencast site from which coal has been removed
by opencast methods.
Present
The property does not lie within 200 metres of the boundary of an opencast site from which coal
is being removed by opencast methods.
Future

The property is not within 800 metres of the boundary of an opencast site for which the Coal
Authority is determining whether to grant a licence to remove coal by opencast methods.

The property is not within 800 metres of the boundary of an opencast site for which a licence to
remove coal by opencast methods has been granted.

Coal mining subsidence
The Coal Authority has not received a damage notice or claim for the subject property, or any
property within 50 metres, since 31st October 1994.
There is no current Stop Notice delaying the start of remedial works or repairs to the property.
The Authority is not aware of any request having been made to carry out preventive works before
coal is worked under section 33 of the Coal Mining Subsidence Act 1991.

Mine gas
There is no record of a mine gas emission requiring action by the Coal Authority within the
boundary of the property.

Hazards related to coal mining
The property has not been subject to remedial works, by or on behalf of the Authority, under its
Emergency Surface Hazard Call Out procedures.

Withdrawal of support
The property is not in an area for which a notice of entitlement to withdraw support has been
published.

The property is not in an area for which a notice has been given under section 41 of the Coal
Industry Act 1994, revoking the entitlement to withdraw support.

Working facilities orders

The property is not in an area for which an Order has been made under the provisions of the
Mines (Working Facilities and Support) Acts 1923 and 1966 or any statutory modification or
amendment thereof.

Payments to owners of former copyhold land

The property is not in an area for which a relevant notice has been published under the Coal
Industry Act 1975/Coal Industry Act 1994.

© The Coal Authority
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Information from the Cheshire Brine Subsidence Compensation Board

The property lies outside the Cheshire Brine Compensation District.

Additional Remarks

Information provided by the Coal Authority in this report is compiled in response to the Law
Society’s Con29M Coal Mining and Brine Subsidence Claim enquiries. The said enquiries are
protected by copyright owned by the Law Society of 113 Chancery Lane, London WC2A 1PL.
Please note that Brine Subsidence Claim enquiries are only relevant for England and Wales. This
report is prepared in accordance with the Law Society’s Guidance Notes 2006, the User Guide
2006 and the Coal Authority and Cheshire Brine Board’s Terms and Conditions applicable at the
time the report was produced.

The Coal Authority owns the copyright in this report. The information we have used to write this
report is protected by our database right. All rights are reserved and unauthorised use is
prohibited. If we provide a report for you, this does not mean that copyright and any other rights
will pass to you. However, you can use the report for your own purposes.

Issued by: The Coal Authority, 200 Lichfield Lane,
Mansfield, Nottinghamshire, NG18 4RG

Tax Point Date: 06 October 2015

Issued to: GROUNDSURE LTD

SOVEREIGN HOUSE
CHURCH STREET
BRIGHTON

BN1 1UJ

Property Search for. RUABON PARK A483, WREXHAM,
WREXHAM, LL14 6D
Reference Number: 51001011099001

Date of Issue: 06 October 2015
Cost: £59.00
VAT @ 20%: £11.80
Total Received: £70.80

VAT Registration 598 5850 68
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Appendix C:

Risk Definitions



Identification of Unacceptable Risk

The method for risk evaluation is qualitative and is developed from the model provided in CIRIA
C552 Contaminated Land Risk Assessment — a guide to good practice (DETR 2001). It involves
classifying risk in terms of (a) magnitude of the potential consequence (severity) of occurrence
and (b) the probability (likelihood) of occurrence. The risk rating derived is used to determine
what action, if any, is needed to further investigate that risk and/or remediate to reduce risk to
an acceptable level.

Task 1: Classification of Consequence

Classification Definition Examples
Severe e Short-term (acute) risk to human Unusually high concentration of toxic substance on
health likely to result in “significant the surface of a garden or recreation area.
harm” (as defined in EPA90 Part 2a).
Major spillage of contamination from the site into
e Short-term (acute) risk of pollution of controlled waters. EA Category 1 pollution incident.
sensitive water resource. Closure of an abstraction point.
e Short-term (acute) risk to an Explosion, causing building collapse (and death if
ecosystem, or organism forming part occupied).
of an ecosystem.
Medium e Chronic damage to human health likely | Concentration of contaminant from site exceeds
to result in “significant harm”. generic or site-specific assessment criteria for
human health or water supply pipes. Presence of
e Pollution of sensitive water resource. asbestos.
¢ Significant change in a particular Leaching of contaminants from a site to a principal
ecosystem, or organism forming part or secondary (A) aquifer. Concentration exceeds
of such ecosystem. DWS or EQS in Inner Source Protection Zone (SPZ1).
EA Category 2 pollution incident.
Death of a species or loss of habitat within an area
of national importance.
Mild e Exposure is unlikely to result in Concentration of contaminant from site below
“significant harm” to human health. generic or site-specific assessment criteria.
e Pollution of non-sensitive water Pollution of secondary (B or undifferentiated)
resource. aquifer. EA Category 3 pollution incident.
 Damage to sensitive buildings, Damage to a building rendering it unsafe to occupy.
structures and services or the
environment. Death of a species or loss of habitat within an area
of local importance.
Loss of plants in garden or landscape areas (BS3882
limits exceeded).
Minor e Harm (but not significant harm) Pollution of unproductive strata.
resulting in a financial loss or
expenditure to resolve.
e Non-permanent human health effects.
e Easily repairable damage to buildings,
structures and services.




Task 2: Classification of Probability

Classification

Definition

High There is a pollution linkage and an event appears very likely in the short term and almost
Likelihood inevitable over the long term or there is actual evidence at the receptor of harm or pollution.
Likely There is a pollution linkage and all the elements are present and in the right place, which means

that it is probable that an event will occur.

Circumstances are such that an event is not inevitable, but possible in the short term and likely
over the long term.

Low Likelihood

There is a pollution linkage and circumstances are possible under which an event could occur.

However, it is by no means certain that even over a longer period such event would take place,
and is less likely in the shorter term.

Unlikely

There is a pollution linkage but circumstances are such that it is improbable that an event would
occur in the very long term.

Task 3: Risk Estimation

Consequence
Severe Medium Mild Minor
High Likelihood Moderate risk Low risk
z Likely Moderate risk Low risk Low risk
E Low Likelihood Moderate risk Low risk Low risk Very low risk
g Unlikely Low risk Low risk Very low risk Very low risk
No linkage No risk

Task 4: Description of the Estimated Risks and Likely Action Required

Risk

Action

Very high risk

There is a high probability that severe harm could arise or there is evidence that severe harm
is currently happening. This risk, if realised, is likely to result in substantial liability.

Urgent investigation and remediation are required for the site in its existing state and for
development.

High risk

Harm is likely to arise. Realisation of the risk is likely to present a significant liability.

Urgent investigation is required and remedial works may be necessary in the short term and
are likely over the long term. Remediation will be required for development.

Moderate risk

A potential linkage is identifiable. However, it is either relatively unlikely that harm would be
severe or, if any harm were to occur, it is more likely that the harm would be relatively mild.

Investigation is required to quantify the risk and determine potential liability. Remediation
will be required for development.

Low risk

It is possible that harm could arise but it is likely that this harm, if realised, would at worst
normally be mild.

Investigation is not normally required but could be useful to confirm a preliminary
assessment. Remedial works are unlikely to be required or will be limited.

Very low risk

There is a low possibility that harm could arise. In the event of such harm being realised it is
not likely to be severe. Site is not capable of being determined under Part 2a.
No further action recommended.
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Executive Summary

Details

Summary of Main Text

Introduction

This report has been prepared on the instructions of Carter Jonas
which proposes to market the site on behalf of their client, for mixed
industrial and residential purposes It presents the results of a
preliminary ground investigation and geoenvironmental assessment.

Site description

The 24.62 acre site consists of farmland.

Environmental Setting

The site is underlain by Glaciofluvial Sand and Gravel within the
north east section of the site and Glacial Till beneath the remaining
areas of the site. The majority of the site is underlain by strata of
the Etruria Formation with a small section along the western edge of
the site underlain by Pennine Coal Measures strata.

The site is not within a groundwater source protection zone.

A large pond is located in the centre of the site.

The site is bordered to the east by James Caravan Park with the
A483 and fields beyond this, to the North by the A539 with
residential properties beyond, to the West by Clwyd Caravan &
Leisure with the B5605 beyond and to the South by farmland.

Ground Investigation

Ground Conditions

Topsoil (maximum proven depth 0.50m bgl)

Encountered Made Ground (maximum proven depth 1.10m bgl)

Glacial Till (maximum proven depth 4.50m bgl)

Glaciofluvial Deposits (maximum proven depth 3.40m bgl)

Etruria Formation (maximum proven depth 5.00m bgl)
Groundwater Encountered at between 2.30m and 4.50m bgl during the

investigation.
Recorded post-fieldwork at depths ranging from 1.64m to 3.40m bgl.

Geotechnical Assessment

Existing Construction

There is a possible section of partially constructed road within the
north of the site although this was not noted during the site
investigation works.

Unless it is to be incorporated within the new development, any old
construction encountered should be fully penetrated by all new
foundations and broken well away from any new construction.

Excavations

Excavation to proposed founding depth generally should be readily
achievable with standard excavation plant.

Foundations

The preliminary investigation indicates that the following foundation
options would be suitable for the site, however these would need to
be confirmed following further deeper investigations;

Strip/trench fill foundations at between 1.0m bgl and 1.5m bgl.

Pad foundations at between 1.0m bgl and 1.5m bgl.

Net allowable bearing pressure - 100kN/m? (all soils).

Deepening of foundations/heave protection is likely to be required to
allow for the effects of trees.

Ground Floors

Slab-on-ground or suspended/constructed on granular fill in clay
areas due to risk of swelling and shrinkage

Pavements CBR values should be confirmed by in-situ testing, however a
design CBR value of 2% may be assumed within the made ground
materials and natural clay soils. A CBR value of 5% is considered
appropriate for the sands and gravels.

Soakaways Soakaway drainage may be suitable within the north east of the

site within the sand and gravel materials, however this would need
to be confirmed.

Buried Concrete

Design Sulphate Class - DS - 1 and ACEC Class - AC - 1.

773135-REP-ENV-002
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Details

Summary of Main Text

Contamination

Soil Contamination

Soil contamination was not present with respect to human health for
the proposed mixed residential and commercial development.

Gas/Vapour Contamination

Slightly elevated levels of carbon dioxide were noted. Based on
these isolated elevated levels the site is designated CIRIA
Characteristic 2/NHBC Amber 1

Remediation

Possible incorporation of gas protective measures within new
construction at the site.

Incorporation of radon protective measures within new construction
at the site.

Further Work

A tree survey is required prior to site clearance, to determine the
potential influence of trees on and adjacent to the site.

Further gas and groundwater monitoring to better define and
delineate the ground gas regime.

Further deeper boreholes across the site area to confirm the findings
of the site investigation and to determine the characteristics of the
deeper ground conditions and to confirm the foundation design for
the development.
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Limitations and Exceptions

1

10

This report and its findings should be considered in relation to the terms and
conditions proposed and scope of works agreed between MLM Consulting Engineers
Ltd (MLMCEL) and the client.

The Executive Summary, Conclusions and Recommendations sections of the report
provide an overview and guidance only and should not be specifically relied upon
until considered in the context of the whole report and the development, if any,
proposed.

The assessment and interpretation of contamination and associated risks are based
on the scope of work agreed with the client and the report may not be sufficient to
fully address contaminations or to allow detailed remediation design to proceed
without further investigation and analysis.

Any assessments made in this report are based on the ground conditions as
revealed by the exploratory holes and pits, together with the results of any field or
laboratory testing undertaken and, where appropriate, other relevant data which
may have been obtained for the sites including previous site investigation reports.
There may be special conditions appertaining to the site, however, which have not
been revealed by the investigation and which have not, therefore, been taken into
account in the report. The assessment may be subject to amendment in the light
of additional information becoming available.

Interpretations and recommendations contained in the report represent our
professional opinions, which were arrived at in accordance with currently accepted
industry practices at the time of reporting and based on current legislation in force
at that time.

Where the data available from previous site investigation reports, supplied by the
Client, have been used, it has been assumed that the information is correct. No
responsibility can be accepted by MLMCEL for inaccuracies within the data supplied.

Whilst the report may express an opinion of possible configuration of strata
between or beyond exploratory hole or pit locations, or on the possible presence of
features based on visual, verbal or published evidence, this is for guidance only
and no liability can be accepted for the accuracy.

Comments on groundwater conditions are based on observations made at the time
of the investigation unless otherwise stated. It should be noted that groundwater
levels can vary due to seasonal or other effects.

The copyright in this report and other plans and documents prepared by MLMCEL
is owned by them and no such report, plan or document may be reproduced,
published or adapted without their written consent. Complete copies of this report
may, however, be made and distributed by the Client as an expedient in dealing
with matters related to its commission.

This report is prepared and written in the context of the proposals stated in the
introduction to this report and should not be used in a differing context.
Furthermore, new information, improved practices and legislation may necessitate
an alteration to the report in whole or in part after its submission. Therefore, with
any change in circumstances or after the expiry of one year from the date of the
report, the report should be referred to us for re-assessment and, if necessary, re-
appraisal.
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1

Introduction
1.1 General

This report has been prepared by MLM Consulting Engineers Limited (MLMCEL) on
the instructions of Carter Jonas (Client), which is proposing to market the site on
behalf of their client, for mixed use including residential and commercial
development.

The objective of this report is to provide an initial assessment of ground conditions
with respect to design of foundations, slabs and infrastructure and gives general
recommendations for appropriate solutions. It also includes a preliminary generic
quantitative risk assessment (GQRA) of contamination risks to human health and
the environment and provides, where necessary, a summary of recommended
mitigation or remediation measures.

This report has been prepared to provide details for marketing of the site and to
outline potential constraints to development at the site which may require further
investigation and assessment prior to development.

1.2 Terms of Reference

The terms of reference for the work were set out in the MLMCEL proposal 773135-
FEE-ENV-001 dated 22 July 2015.

1.3 Technical Approach

The work undertaken by MLMCEL follows the Association of Geotechnical and
Geoenvironmental Specialists (AGS) Good Practice Guidelines for Site
Investigations.

The process of contamination assessment adopted in this report generally follows
the model procedures for the management of contaminated land described in the
Environment Agency Contaminated Land Report 11. It also takes into account the
guidance issued in the National Planning Policy Framework (NPPF) and NHBC
Standards Chapter 4.1 Land quality: Managing ground conditions.

The format of the report is in general accordance with the reporting requirements
of BS5930:2015.

1.4 Proposed Development
It is understood that the proposed development will comprise 139,500 sq ft of office

space, 50,000 sq ft of warehouse, 20,000 sq ft of retail, 30,000 sq ft of leisure
and/or hotel use, and 319 residential units.
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2 The Site
2.1 Location and Description

The site is located in Ruabon Park, Wrexham, LL14 3EH. The National Grid
Reference for the site is 329736 343226.

It is irregular in shape and covers an area of 24.62 hectares. The site currently
consists of farmland. No hardstanding was noted across the fields at the time of
the ground investigation works. A large lake is located within the centre of the site
with a small brook feeding the lake from the north. Ditches are present along the
southern boundary of the site.

Aerial photography indicates a small section of possible road construction within
the north of the site, however this was not noted during the walk over survey or
site investigation works.

The site is bordered to the East by James Caravan Park with the A483 and fields
beyond this, to the North by the A539 with residential properties beyond, to the
west by Clwyd Caravan & Leisure with the B5605 beyond and to the south by
farmland.

A location plan of the site is presented as Figure 1.

2.2 Geology

Published geology is of Glacio-fluvial deposits within the north east of the site and
Glacial Till deposits across the central and south west section of the site overlying
the Etruria Formation (mudstone) recorded below the majority of the site, with the
Pennine Lower Coal Measures Formation recorded beneath the western edge of the
site.

The site is in a known mining area, with one historical mine indicated on site in the
Groundsure Report. However, no evidence of mine workings or made ground
associated with mine workings were encountered during the site investigation.

The site is in an area affected by radon as between 10% and 30% of properties are
above the Action Level. Full radon protective measures are necessary.

The site is shown to lie in an area unaffected by historical landslips.
2.3 Hydrogeology

The Environment Agency website provides the following hydrogeological
information:

773135-REP-ENV-002 2



Ruabon Park, Wrexham
Phase 2 Preliminary Geoenvironmental Assessment

© MLM Consulting Engineers Ltd

Table 2.1 Aquifer Properties

Aspect Designation Description
Groundwater No SPz The site is not within a catchment area where
Source Protection groundwater is discharged to a source.
Zone
Superficial Secondary Permeable layers capable of supporting water
Aquifer Aquifer (A) supplies at a local rather than strategic scale, and in
Designation some cases forming an important source of base flow
Glacio-fluvial to rivers.
deposits
Superficial Unproductive | These are deposits with low permeability that have
Aquifer Strata negligible significance for water supply or river base
Designation flow.
Till
Bedrock Aquifer Secondary Permeable layers capable of supporting water
Designation Aquifer (A) supplies at a local rather than strategic scale, and in
Etruria Formation some cases forming an important source of base flow
to rivers.
Bedrock Aquifer
Designation
Pennine Lower
Coal Measures

2.4 Hydrology

A large pond is located in the centre of the site.

There are no other significant

surface water features within the vicinity of the site.

There are no abstractions from surface waters within 500m of the site.
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3 Ground Investigation
3.1 Site Work

Site work was carried out between the 21 September and 28 September 2015and
included the following.

Table 3.1 Summary of Exploratory Holes

Type Ref. Depth Range
(m bgl)
Windowless sampler boreholes WS01 - WS15 2.00 - 5.00
Trial pits TP01 - TP50 1.90 - 4.50
Soakaway pits TP12, TP21, TP32, TP33 1.90 - 2.20

The exploratory holes were set out by an MLMCEL engineer based on the findings
of the desk study in locations to maximise the available data, whilst operating
within the constraints of the site.

All exploratory holes were logged by a Geoenvironmental engineer in general
accordance with BS5930: 2015.

The exploratory hole logs are presented in Appendix A.
3.2 Investigation Rationale
The rationale for the investigation is presented in Tables 3.2 and 3.3 below.

Table 3.2 Rationale for Contamination Sampling and Testing

Target/Area Potential Contamination Exploratory Hole(s)
Made ground/Entire site Ground gas, metals, TPH, All
PAH, sulphate, pH

Table 3.3 Rationale for Geotechnical Sampling and Testing

Target/Area Potential Geotechnical Exploratory Hole(s)
Feature
Made ground/Entire site Strength All
Natural ground/Entire site Strength All

The locations of all the exploratory holes are presented on Drawing 773135-DWG-
ENV-001.

3.3 Installations

Combined gas and groundwater monitoring standpipes were installed in WS01 to
WS04, WS07, WS09, WS11 and WS13 towS15.

Details of the installations are provided on the relevant borehole logs.
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3.4 In Situ Testing

Standard penetration tests (SPTs) were undertaken at regular intervals in the
windowless sampler boreholes.

Hand shear vane tests were undertaken at shallow depth (<1.2m) in the trial pits
and on samples recovered from depth in trial pits and the windowless sampler
boreholes.

In situ test types and depths are recorded on the relevant exploratory hole records.

3.5 Sampling

Continuous soil cores were recovered from the windowless sampler boreholes in
clear PVC liners to prevent cross contamination and aid sample recovery.

Disturbed samples were recovered from all exploratory holes: in bulk bags and/or
tubs depending on the soil types and proposed laboratory testing.

Contamination samples were recovered in plastic tubs and glass jars, appropriate
for the laboratory analysis undertaken.

Sample types and depths are recorded on the relevant exploratory hole records.
3.6 Post-Fieldwork Monitoring

Post-fieldwork monitoring of ground gas/organic vapour concentrations and
groundwater levels has been undertaken on one occasion on 7 October 2015. The
results are presented in Appendix B.

3.7 Laboratory Analysis

3.7.1 Geotechnical Testing

The following laboratory tests were scheduled on soil samples recovered from the
exploratory holes.

Table 3.4 Summary of Geotechnical Testing

Test No.

Natural moisture content 19

Atterberg limits

Particle Size Distribution

Sedimentation

u |~ | W | N

pH and soluble

Geotechnical testing was undertaken by a UKAS-accredited laboratory to BS1377
and the results are presented in Appendix C.

3.7.2 Contamination Analysis
Based on the results of the Phase 1 Contamination Assessment, the following

laboratory analysis was scheduled on soil samples recovered from the
exploratory holes:
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Table 3.5 Summary of Contamination Analysis - Soil

Test No.

MLM soils suite : Metals (As, Cd, Cr, Cu, Ni, Zn, Pb, Hg, Se), speciated 12
Polycyclic Aromatic Hydrocarbons (PAH USEPA16), Total Petroleum
Hydrocarbons (TPH CWG AA-splits), total cyanide, total phenols, sulphur,
water soluble sulphate and pH

Metals (As, Cd, Cr (total), Cr(vi), Cu, HG, Ni, Pb, Se, Zn) 48
Total sulphate, water soluble sulphate 47
pH 47
Soil Organic Matter 15
Asbestos 7

Table 3.7 Summary of Contamination Analysis - Groundwater

Test No.
Metals (As, Cd, Cr, Cu, Ni, Zn, Pb, Hg, Se) 10
PAH (speciated USEPA 16) 10
Petroleum hydrocarbons (speciated TPHCWG) 10
Sulphate 10
Hardness 10

Contamination analysis was undertaken by a UKAS-accredited laboratory and the
results are presented in Appendix D.
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a4

Ground and Groundwater Conditions

4.1 General

The following general strata sequence was encountered across the site.
Interpolation between exploratory hole positions has been undertaken based on

visual observations and laboratory testing.

Table 4.1 Generalised Strata Sequence

Stratum Depth range (m bgl) Proven Thickness

range (m)
Top Base

Topsoil GL 0.20 - 0.50 0.20 - 0.50

Made ground 0.30 - 0.50 0.70 - 1.10 0.40 - 0.80

Glacial Till* 0.20 -1.10 2.00 - 4.50%* 0.40 - 3.80%

Glacio-fluvial Deposits* 0.30 - 0.60 1.90 - 3.40* 1.60 - 3.10%*

Etruria Formation* 1.80 - 3.40 2.60 - 5.00%* 0.10 - 1.70%*

* Base of stratum not proven in all holes

Features, structures or certain ground conditions may be present between
exploratory hole locations, which are different to those encountered during the
investigation but which may impact upon construction.

The findings of the site investigations generally match the published geology for
the area.

4.2 Topsoil

For the purposes of this report topsoil is defined as a near surface soil which appears
from visual inspection alone to be capable of supporting plant growth. The
description of topsoil within this report does not imply compliance with BS3882.

Topsoil was encountered in all the boreholes and trial pits on site. This is considered
to represent the ploughed horizon across the agricultural fields and had at the time
of the investigation work been harvested.

4.3 Made Ground

Underlying the topsoil, made ground was present in trial pits TP02-TP07, TP10-
TP11 and TP45 in the northwest and centre of the site and comprised reworked
Glacial Till deposits with occasional fragments of brick and concrete.

4.4 Glacial Till

Underlying the topsoil/made ground in trial pits TPO1-TP31, TP38-TP50 and
boreholes WS01-WS10 and WS12-15, a mixture of sandy gravelly clays and sand
and gravels were encountered with lenses of stiff brown grey clay. These are
considered to be Glacial Till deposits. These deposits contained abundant cobbles
and large boulders of sandstone and quartzite, which is consistent with their
environment. Boreholes WS01-WS10 and trial pits TP01-TP17, TP19-TP21, TP24,
TP26-TP28, TP31, TP38, TP41, TP43 and TP49 were terminated within these soils.
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4.5 Glacio-fluvial deposits

Underlying the topsoil in TP32-TP37 and WS11 in the northeast of the site sand and
gravels were encountered. These are considered to be Glacio-fluvial Deposits.
These deposits contained abundant cobbles and large boulders of sandstone and
quartzite, which is consistent with their environment. These exploratory holes were
terminated within these soils.

4.6 Etruria Formation

Underlying the glacial till in boreholes WS12-WS15 and trial pits TP18, TP22-TP23,
TP25, TP29-TP30, TP39-TP40, TP42-TP48 and TP50 in the south and east of the
site, stiff to hard slightly sandy gravelly silty clay was encountered. These deposits
are considered to be part of the Etruria Formation. Boreholes WS12-WS15 and trial
pits TP18, TP22-TP23, TP25, TP29-TP30, TP39-TP40, TP42-TP48 and TP50 were
terminated within these soils.

4.7 Groundwater Conditions

Groundwater seepages were encountered during the fieldwork in boreholes WS01-
WS02, WS06-WS07, WS09-WS12 and trial pits TP02, TP04, TP10, TP13-TP15,
TP17, TP19-TP20, TP24, TP26, TP30, TP34, TP37-TP41, TP43 and TP48-TP50
across the site, at depths ranging from 2.30m bgl to 4.50m bgl.

During post-fieldwork monitoring water levels were recorded at depths ranging
from 1.64m bgl to 3.40m bgl.

The groundwater is from the base of the glacial till/glacio-fluvial deposits and is
considered to be representative of the groundwater table in the area which is
confirmed by the large pond in the centre of the site.

4.8 Contamination Observations

Made ground was present, including fragments of brick, within trial pits TP02-TP07,
TP10-TP11 and TP45 in the northwest and centre of the site with concrete and wood
(potentially treated) present in trial pits TP02 and TP0O3 in the northwest of the site.
No other visual or olfactory evidence of contamination was noted at the site.

4.9 Ground Gas and Vapour Conditions

The presence of made ground in the centre and northwest of the site indicates the
potential for ground gases to be present. There was no visual or olfactory evidence
of hydrocarbon contamination in soil or groundwater to indicate the potential

presence of organic vapour.

A summary of the range of readings is presented in table 4.3 below.
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Table 4.3 Summary of Gas Monitoring
Date Methane (%) Carbon Flow Rate Barometric
Dioxide (%) (1/hr) Pressure
(mb)
07/05/15 <0.10 - 0.50 1.40 - 6.50 <0.10 - 0.50 991 - 995

4.10 Underground Obstructions

It is understood a football ground and tennis courts was located within the
southwest corner of the site. Whilst there is a potential for buried construction
(e.g. foundations and/or services) in these areas, the risk is considered low given
the ongoing farming activities currently being undertaken within this area.
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5

Material Properties

5.1 General

The following presents a summary of the properties of the soils encountered, based
on field observations, in situ field testing and laboratory test results.

For the purposes of property designation, soils are divided into fine soils (clays and
silts) and coarse soils (sands and gravels).

Soil plasticity class for fine soils is based on the classification system of BS5930,
adopting modified plasticity index values (based on percentage passing 425um
sieve).

Volume change potential of fine soils on change of moisture content has been
assessed using guidance provided in NHBC Standards/BRE Digest 240 - Part 1.

Equivalent approximate undrained shear strengths (cu) and equivalent approximate
coefficients of volume compressibility (mv) have been calculated from recorded SPT
N values, adopting fi1 and f2 values respectively (based on CIRIA 143) appropriate
to the recorded plasticity.

The angle of shearing resistance (@) of the coarse soils has been derived from the
uncorrected standard penetration resistance N using the relationship published by
Hatanaka and Uchida (1996).

5.2 Made Ground

The made ground is inherently variable and as such representative values of
geotechnical properties are impracticable to determine. On this basis, no laboratory
geotechnical testing has been undertaken on it.

5.3 Glacial Till

Natural moisture contents in the fine fraction of these materials range from 9% to
20% and modified plasticity indices range from 10% to 13%. On this basis these
soils are classified as of low plasticity (CL soils) and of low swelling/shrinkage
potential on change of moisture content.

In situ SPT N values within the fine fraction of these materials range from 1 to 36,
but are generally within the range 9 to 15. Approximate undrained shear strengths
based on these results range from 62kN/m? to 103kN/m?, adopting an f1 value of
6.9 (based on an ‘average’ plasticity of 12%).

5.4 Glacio-fluvial Deposits

In situ SPT N values within the coarse fraction of these materials range from 2 to
39 but are generally within the range 8 to 20, showing them to be of low to medium
relative density. Angles of shearing resistance based on these results range from
30° to 34-.

5.5 Etruria Formation

Natural moisture contents in the fine fraction of these materials range from 10%
to 30% and modified plasticity indices are between 8% and21%. On this
basis these soils are classified as of low to intermediate plasticity (CL/CI soils)
and of low to medium swelling/shrinkage potential on change of moisture content.
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In situ SPT N values within the fine fraction of these materials range from 32 to 48.
Approximate undrained shear strengths based on these results range from
205kN/m? to 307kN/m?, adopting an fi value of 6.4 (based on an ‘average’ plasticity

of 15%).

5.6 Summary

In summary the following geotechnical parameters have been recorded and/or

calculated:
Table 5.1 Geotechnical Parameters
Stratum Moisture Plasticity SPTN Calculated Shear
Content Index* Values Strength (kN/m?3)
(%) (%)
Made Ground 49to5.1 N/A N/A N/A
Glacial Till 9.1 to 20 9.7to 13 1 to 36 62 to 103
Glacio-fluvial 9.1to 14 N/A 2 to 39 N/A
Deposits
Etruria Formation 10 to 30 7.8 to 21 32 to 48 205 to 307

* Modified
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6

Geotechnical Assessment
6.1 General

This geotechnical assessment is based on the parameters determined from the field
work and laboratory analysis as described in Section 5. It presents a geotechnical
assessment of possible foundation solutions and infrastructure design; it does not
constitute a detailed design report for the proposed development.

The merits of the available options discussed should be reviewed by the
foundation/structural engineers.

It is understood that the proposed development will comprise 139,500 sq ft of office
space, 50,000 sq ft of warehouse, 20,000 sq ft of retail, 30,000 sq ft of leisure
and/or hotel use, and 319 residential units.

It is anticipated that finished ground levels will be at, or close to, existing ground
levels. Should this not be the case then this assessment may need to be reviewed.

6.2 Existing Buried Construction

There is a former development to the southwest corner of the site and it is possible
that existing buried construction including foundations and services will be
encountered below the site.

Unless it is to be incorporated within the new development, any old construction
encountered should be fully penetrated by all new foundations and broken well
away from any new construction.

Any soil disturbed by excavation of foundations and services should also be fully
penetrated by new foundations.

6.3 Excavations

Excavation to anticipated founding depths should be readily achievable using
standard excavation plant.

Instability of excavation faces was noted during excavation of the trial pits. This is
prevalent in the natural coarse soils.

Random and sudden falls should be expected from the faces of near vertically sided
excavations put down at the site. This situation is likely to be prevalent in the
natural coarse soils and is likely to be exacerbated by water inflows.

Temporary trench support, or battering of excavation sides, is likely to be required
for all excavations that are to be left open for any length of time, and will definitely
be required where man entry is required.

Particular attention should be paid to excavation at, or close to, site boundaries
where collapse of excavation faces could have a disproportionate effect.

A risk assessment of the stability of any open excavation should be undertaken by
a competent person and appropriate measures adopted to ensure safe working
practise in and around open excavations. Further guidance on responsibilities and
requirements for working near, and in, excavations can be obtained from the
Construction Design and Management Regulations (2015).
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Based on site observations, it is considered that sump pumping is likely to be
sufficient to deal with anticipated flows. However, it should be recognised that
groundwater levels will fluctuate seasonally and the timing of construction may
dictate the extent of groundwater control required.

Any water pumped from excavations is likely to need to be passed via settlement
tanks before being discharged to the sewer; discharge consents will also be
required.

6.4 Foundations

This foundation assessment is based on the information available and is for the
purposes of initial site appraisal. The investigation works examined the shallow
soils to depths of up to circa 5.0m below ground level across the area of the site.
Further investigation works to prove the deeper soil conditions and to determine
the nature of the underlying solid strata, together with more detailed laboratory
analysis and geotechnical assessment would be required to better quantify the
foundation depths and allowable bearing pressures appropriate for the proposed
development.

The appropriate foundation solution adopted for the site will depend not only on
ground conditions, but also on structural loading, load distribution and the limiting
criteria for movement or settlement of the buildings, which may have high
specification finishes and unevenly distributed loadings so that settlement, and
particularly differential settlement, will need to be maintained within tight
tolerances.

The superficial Glacial Till soils are of low swelling/shrinkage potential on change of
moisture content.

Trees are noted in the central parts of the site close to the lake and along the
southern, western and northern boundaries although they are of unknown size,
species or maturity. Plots constructed within influencing distance of these trees
(whether on or off site and whether to remain or be removed), should be
constructed in accordance with NHBC Standards for residential housing or the
recommendations of BRE Digest 240 for commercial and retail buildings.

On the basis of the above, minimum founding depths are likely to be around 1.0m
within the firm to stiff clay or medium dense sand and gravel soils. A number of
isolated areas of soft / loose ground were identified within particular investigation
positions where foundations would need to be deepened to penetrate the low
strength soils.

Foundations that are carried deep due to tree influence may be stepped up, in
accordance with a suitable specification, such as BS8004:2015, as long as a
suitable founding stratum is present at shallower depth.

If trees are to be removed, the roots should be grubbed out and foundations
extended to below the zone of disturbance created by this activity.

6.4.1 Strip/Trench Fill Foundations

Traditional strip/trench fill foundations are considered suitable for the proposed
residential development and based on the design soil parameters provided in earlier
sections of this report, as a guide, an allowable net bearing capacity of 100kN/m?
should be available for a 600mm wide strip/trench fill foundation bearing on the
natural superficial clay and sand and gravel soils.
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Excavation of trench fill foundations to depths in excess of 2.5m bgl is unlikely to
be economical and may be impracticable to undertake. Care should be taken to
ensure the verticality of deep, narrow foundations to prevent eccentric loading.

6.4.2 Pad Foundations

Pad foundations are considered an appropriate solution for the proposed
commercial / retail development and based on the design soil parameters provided
in earlier sections of this report, as a guide, an allowable net bearing pressure of
100kN/m? should be available for a pad 1.5m square bearing on the natural
superficial clay and sand and gravel soils.

Should enlarging the pads be considered (for example because loads are such that
the quoted bearing pressure is inadequate based on the size of foundation
identified) this will probably lead to increased settlements and the above
recommendations should be reviewed.

6.4.3 Heave Protection

A number of plots across the site are to be constructed within the influencing
distance of trees and heave protection will be required on the inside faces of the
ground beams.

Consideration should be given to the possible effect of direct root action on
foundations or services, and to the continued stability of existing trees, where
buildings are constructed very close to existing trees that are to remain.

6.5 Ground Floor Slabs

Ground conditions at the site are such that ground bearing slabs should be
acceptable for the residential and commercial/retail development at the site.
However, consideration should be given to the swelling and shrinkage potential of
the near surface soils, with reference to NHBC and/or BRE Digest 412, which may
require ground floor slabs to be suspended over a void or constructed over a layer
of granular fill of a thickness based on the anticipated degree of swelling/shrinkage.

6.6 Pavement Construction

Following site preparation/regrading the sub-grade will comprise mainly natural
superficial clay, and sand and gravel materials. Made ground materials were noted
within the north west of the site and comprise generally re-worked natural material
with inclusions of brick and broken concrete.

For the natural clay soils a design CBR value of 2% should be adopted, and for the
sands and gravels, a design CBR of 5% is considered appropriate.

The made ground is mixed and variable and it is recommended that, where
encountered at formation level, these deposits be excavated to a depth of 0.5m
below formation level (or to suitable natural soils, whichever is reached first) and
the sub-formation rolled. The excavated material should be sorted to remove any
oversize or otherwise unsuitable materials, prior to recompacting the suitable
materials in thin layers compatible with the compaction plant employed. Any deficit
in material should be made up in suitable imported material suitably compacted as
above. Following this treatment an overall design CBR of 2% should be available.

It is recommended that the above design CBR values be confirmed by in situ
testing.
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6.7 Below Ground Concrete Design

Based on the results of the pH and water soluble sulphate determinations on soil
and groundwater samples and in accordance with the categorisation system of BRE
Special Digest 1, the soils below the site fall within the classes presented in Table
6.2 below.

Table 6.2 Summary of Concrete Design Class
Soil Type Design Sulphate Class Aggressive Chemical
(DS) Environment for
Concrete (ACEC)
Topsoil DS -1 AC - 1d
Made ground DS -1 AC - 1d
Till/Glaciofluvial DS -1 AC - 1d

6.8 Soakaway Potential

Soakaway testing was undertaken as part of the investigation within TP12, TP21,
TP32 and TP33. The results of these tests are presented in Appendix E. Three of
the four soakaway tests undertaken (TP12, TP21 and TP32) were not completed in
the time allowed due to the slow infiltration rate of the water. Approximated
infiltration rates for these three soakaway tests gained by extrapolating the results
of the information indicate infiltration rates in the order of 5 x 10°®m/sec. The
soakaway test undertaken within TP33, recorded an infiltration rate of 2.96x10"
“m/sec within the glacio-fluvial sand and gravel materials in the north east of the
site.

Given the variability of the soils across the site, further testing should be considered
once the location of any proposed soakaway drainage scheme is known.

6.9 Reuse of Materials

The made ground below the site should be suitable for re-use as fill at the site
below areas of hard-standing or buildings following sorting to remove any
deleterious oversize or otherwise unsuitable materials.

Excavated natural fine soils are considered suitable for re-use as fill at the site, in
landscaped areas and gardens, but as they will be liable to long term consolidation
settlement their use should be limited to areas where long-term settlements would
not be an issue. Excavated natural coarse soils are considered suitable for re-use
as fill at the site below areas of hard-standing or buildings or in landscaped areas
and gardens, following sorting to remove any deleterious, oversize or otherwise
unsuitable materials.
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7

Assessment of Soil Chemical Data
7.1 Guidelines

This section presents a generic quantitative risk assessment (GQRA) to identify
potential sources of contamination for further evaluation in the Contaminated Land
Risk Assessment section of the report. GQRA involves a comparison of chemical
laboratory test results to soil screening levels that are considered to be appropriate
to the context of the intended site use.

Soil screening values used in this human health risk assessment have been drawn
from the following publications:

e Suitable for Use Levels (S4ULs) were published in 2015 by Land Quality
Management Ltd (LQM) and the Chartered Institute of Environmental Health
(CIEH). S4ULs are based on the principles of ‘minimal’ or ‘tolerable’ risk and
are therefore sufficiently conservative for GQRAs under the planning regime,
which need only demonstrate that new development is ‘safe’ and ‘suitable for
use’. By reproducing these S4ULs, MLMCEL acknowledges “Copyright Land
Quality Management Limited reproduced with permission; Publication Number
S4UL3184. All rights reserved”.

e Category 4 Screening Levels (C4SLs) were published in 2014 by Defra and have
been used for lead, which has no S4UL.

e There is no S4UL for cyanide and, in the absence of UK guidance, a Dutch
Intervention Value (DIV) of 50mg/kg has been used.

e Generic Assessment Criteria (GAC) were published jointly in 2009 by the
Environmental Industries Commission, Association of Geotechnical and
Geoenvironmental Specialists and Contaminated Land: Applications in Real
Environments (EIC/AGS/CL:AIRE) for a range of organic and inorganic
contaminants not covered by S4ULs.

Risks to water supply pipes have been assessed using guidance published by the
United Kingdom Water Industry Research Ltd (UKWIR). The guidance provides
threshold concentrations above which organic compounds can permeate water
supply pipes, impact on their construction and cause a water quality issue for
consumers. For the purposes of this assessment it is assumed that polyethylene
water supply pipework will be adopted.

Potential risks to plant life, such as for proposed landscaping, are assessed through
BS3882:2007. This standard sets out the threshold values in soil above which
phytotoxic effects can occur from the metals copper, nickel and zinc.

A full list of screening levels used in the assessment is included in Appendix F.

Appropriately sensitive testing methods have been adopted throughout and on this
basis, where contaminants are recorded at less than detection limits, they are
considered to be ‘not present’.

7.2 Risks to Human Health

The development proposals are for mixed residential and commercial and for the
purpose of this human health risk assessment the intended land use scenario is
considered to be residential with homegrown produce (RWHP)

Soil organic matter tests in samples of soil gave values of between 0.62% and 7.6%
with a mean of 1.76%, therefore a generic SOM of 2% has been used for selecting
appropriate screening levels.
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None of the measured contaminant concentrations are above screening levels and
therefore further assessment of these contaminants in relation to risks to human
health is not considered to be necessary.

Asbestos fibres were not identified in any of the seven soil samples tested.

7.3 Risks to Water Supply

None of the measured concentrations are above UKWIR threshold levels and
therefore further assessment of these contaminants in relation to risks to new water
supplies is not considered to be necessary.

7.4 Risks to Plant Life

Recorded concentrations of copper, nickel and zinc are below BS3882:2007
threshold values.
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8 Assessment of Soil Leachate and Groundwater Chemical Data

This section presents a GQRA to identify potential sources of soil leachate and
groundwater contamination that could impact on controlled waters.

8.1 Guidelines

The site is underlain by a Secondary ‘A’ Aquifer and therefore the results of the
analyses have been compared to the UK Drinking Water Standards (DWS).

The site is close to a surface water body and therefore the results of the analyses
have been compared to Environmental Quality Standards (EQS). Where there are
no EQS for a contaminants of concern reference will be made to appropriate
alternatives.

EQS for some metals are banded according to water hardness. Water hardness
values ranging from 320 to 670 CaCOs/I have been recorded and for the purposes
of this assessment the EQS values for the >250 mg CaCOs/l range have been
adopted.

8.2 Groundwater
None of the contaminant concentrations are recorded above DWS and/or EQS and

therefore further assessment of these contaminants in relation to groundwater risks
is not considered to be necessary.
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9

Assessment of Ground Gas and Organic Vapour Data

This section presents a GQRA to identify potential sources of gas and organic
vapour in the ground that could impact on human health.

9.1 Guidelines

The proposed development is mixed low-rise residential and commercial and the
potential impact of ground gas on development is assessed through the British
Standard BS8485:2007 and the Traffic Light designations published by the National
House Building Council and the Characteristic Situations published by CIRIA.

A generic quantitative risk assessment for organic vapour (v-GQRA) has been
undertaken in accordance with the CIRIA VOC Handbook C682 to assess the
potential impact on human health from the indoor inhalation of vapour generated
by organic compounds in soil. For TPH, the LQM S4ULs are considered to be
protective of human health from the indoor inhalation of hydrocarbon vapour.

9.2 Screening Assessment — Ground Gas
One visit to site has been made following site work. A summary of site maximum

monitoring results are presented in Table 9.1 below from which Gas Screening
Values (GSVs) have been calculated.

Table 9.1 Site Maximum Gas Concentrations and Flow Rate
Parameter Site Maximum GSV
Methane 0.50% 0.0025 I/hr
Carbon dioxide 6.50% 0.035 I/hr
Flow rate 0.501/hr

The screening assessment places the site in a CIRIA Characteristic Situation 2 /
NHBC Traffic Light Amber 1 for carbon dioxide.

9.3 Screening Assessment — Organic Vapour

Based on soil test results, S4ULs for TPH compounds in soil are not exceeded, which
indicates that there is no potential risk to human health for the inhalation of vapour
generated by organic compounds in soil.

9.4 Nature and Distribution of Ground Gas and Organic Vapour
Contamination

The assessment of the gas regime at the site is based on the results of one
monitoring round and will need to be updated following further monitoring
undertaken. The monitoring indicates generally low levels of carbon dioxide across
the majority of the site with methane generally below the detection limit of the gas
monitoring equipment. An isolated elevated level of 6.5% carbon dioxide and 0.5%
methane was noted within WS02 to the west of the existing lake.

The Phase 1 Contamination Assessment report concluded that the site is within an
area where full radon protective measures are likely to be necessary within new
buildings.
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10

Contaminated Land Risk Assessment and Conceptual Site Model
10.1 General Approach

The assessment of risk from contamination follows the source-pathway-receptor
(SPR) approach. Each of these elements is described as follows.

Source Pathway Receptor

Contamination that
has the potential to
impact on human

The route by which a
receptor may come
into contact with the

Receptors are typically
humans or the
environment (e.g.
groundwater) that

health and/or the

. source.
environment.

could be affected by
contamination.

Without a source-pathway-receptor linkage in place, it is considered that there is
no risk of harm and remediation is unlikely to be required. If, however, there is a
linkage between source and receptor then a risk-based approach is used to assess
the significance or potential impact of the SPR-linkage to determine if remediation
is required.

Such an assessment involves Quantitative Risk Assessment (QRA). The QRA
process involves the identification of sources based on site investigation findings
(eg compound concentration exceeding S4UL) together with identification of the
exposure pathway and sensitive receptor. A Conceptual Site Model (CSM) is then
developed and presented that shows the possible pollution linkages.

In terms of identifying significant pollution linkages (i.e. those that require
remediation), a level of risk (ranging from Very Low to Very High) is assigned to
each. Where the level of risk is *Moderate’ or greater, then the pollution linkage is
considered to be ‘significant’” and remediation is required. Risk definitions are
provided in Appendix G.

10.2 Identified Contamination Sources

Based on the GQRA presented in the previous sections, sources of contamination
that could impact on receptors have been identified and are summarised in Table
11.1 below.

Table 10.1 Identified Sources of Contamination

Receptor type Source

Human health Carbon dioxide in superficial soils

Human Health Radon contamination from underlying geology.
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10.3 Potential Exposure Pathways

Table 10.2 below presents a review of potential pathways and receptors for the

site.

Table 10.2 Potential Exposure Pathways and Receptors

Receptor Pathway Notes SPR
Link
Human Health
Future site | Dermal contact, | No soil contamination identified | &
users ingestion or inhalation | above screening levels.
of soil and soil dust
Migration in permeable | Ground gas including radon could | ¢
strata and inhalation of | enter new buildings and
gas/organic vapour accumulate. Gas monitoring has
recorded elevated concentrations of
carbon dioxide albeit with low flow.
Migration in permeable | Gas monitoring has not recorded | %
strata, accumulation | elevated concentrations of
and risk of explosion methane.
Adjacent  site | Ingestion/inhalation of | No soil contamination identified
users windblown dust above screening levels.
Migration in | Off site residents are unlikely to
groundwater and direct | come into contact with
contact groundwater.
Migration in | However no soil contamination | &
groundwater and | above screening levels was
inhalation of organic | identified.
vapour
Construction Dermal contact, | No soil contamination identified | s
workers and | ingestion or inhalation | above screening levels.
services of soil and soil dust
maintenance
staff
Development
Future plant life | Plant uptake in garden | No soil contamination identified
or landscape area above screening levels.
Water  supply | Contact with | No soil contamination identified
pipes contaminated material above screening levels.
Environment
Surface water: | Surface runoff No soil contamination identified
Lake within above screening levels.
centre of site Groundwater No soil contamination identified
movement above screening levels.
Groundwater: Leaching from soil and | No soil or groundwater
Superficial vertical fluid movement | contamination identified above
Secondary ‘A’ screening levels.
aquifer
(Glaciofluvial
deposits)
Groundwater Leaching from soil and | Superficial aquifer materials are | &
Superficial vertical fluid movement | unproductive strata. No soil or
aquifer (Glacial groundwater contamination
Till) identified above screening levels.
Groundwater: Leaching from soil and | No soil or groundwater | s
Bedrock vertical fluid movement | contamination identified above
Secondary ‘A’ screening levels.
aquifer

Potentially complete SPR linkages are carried forward for further assessment in

Table 10.3.
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10.4 Phase 2 Updated Conceptual Model

Based on the sources, pathways and receptors identified above, Table 10.3 below
summarises all complete pollutant linkages for the site and identifies the level of
risk from each.
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11

Remediation and Risk Management
11.1 General

This assessment has identified potential hazards at the site with possible SPR-
linkages, which could represent potentially unacceptable risks to identified
receptors.

Mitigation of the SPR-linkages summarised in Table 10.3 is recommended to reduce
the impact of contamination on site occupants.

The following is for guidance only and does not represent final design of a
remediation scheme. Remediation schemes can require the submission of a
remediation strategy and verification plan to the Local Authority and/or
Environment Agency.

11.2 Soil Remediation
Based on the GQRA and CSM, soil remediation is not considered to be required.
11.3 Groundwater Remediation

DWS and EQS are not exceeded and remediation for the protection of groundwater
is not considered to be necessary.

11.4 Gas and Organic Vapour Protection

Further monitoring of ground gas levels will be required across the site to better
determine the ground gas regime at the site. The further monitoring would also
look to delineate the area of elevated carbon dioxide within the north west of the
site area around WSO02.

Hydrocarbon vapour protection is not considered to be required for new buildings.
11.5 Off Site Disposal

All waste soils which are to be removed from site (e.g. foundation arisings) need
to be classified in terms of waste disposal prior to export.

The waste classification and ability to accept the waste soils can be confirmed by
the proposed receiving landfill site, who should be provided with a copy of the
laboratory test results in Appendix D.

Some additional testing may be necessary for the receiving landfill site to confirm
its ability to accept the waste.

Natural soils form an uncontaminated site (excluding peat and topsoil) would
normally be classified as Inert for off-site disposal without the need for further
testing.

Non-hazardous soils require pre-treatment prior to disposal. Effective pre-
treatment, involving separation, sorting and screening can offer cost
reductions. Costs for disposal of non-hazardous and hazardous soils are significant
compared to disposal of inert material.
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11.6 Remediation Documentation

Based on the findings of this report, remediation for soils and groundwater
contamination is not considered to be required and under the conditions of
planning, a remediation strategy document will not need to be submitted to the
planning authority.

11.7 Construction Health and Safety

It is recommended that construction workers at the site adopt appropriate personal
hygiene precautions at the site and use personal protective equipment as required,
particularly provision of washing facilities, wearing of gloves and avoidance of hand
to mouth contact (e.g. eating or smoking), especially when dealing with made
ground.

Handling of soil and water should be minimised and dust suppression measures
should be implemented, particularly during any excavation through the made
ground. Soils should be dampened during excavation and handling to limit dust,
and lorries suitably sheeted. Surface run-off from vehicle washing, dust
suppression or storms, during construction, should be controlled to prevent entry
into watercourses and off-site drainage systems.

Gas and vapour monitoring should be carried out before entry into deep excavations
or confined spaces.

These precautions are considered to be industry standard when developing sites of
this nature, and reference can be made to the HSE document HSG66 Protection of
workers and the general public during development of contaminated land for further
information.

11.8 Land Remediation Relief

At the time of writing, Land Remediation Relief (LRR) is a 150% credit on
corporation tax claimable by certain corporate bodies against qualifying
expenditure when undertaking investigation and remediation of potentially
contaminated or derelict sites.
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12 Summary and Recommendations

Published geology is Glacio-fluvial deposits within the north east of the site and
Glacial Till deposits across the central and south west section of the site overlying
the Etruria Formation mudstone recorded below the majority of the site, with the
Pennine Lower Coal Measures Formation recorded beneath the western edge of the
site.

Existing construction including foundations and services, may possibly be present
as a result of the previous development of the site.

12.1 Geotechnical

Strip and or trench fill foundations are considered appropriate for the residential
development across the site. It is considered that where the commercial and retail
units are constructed as concrete or steel frame units, pad foundations would be
considered suitable.

The infiltration capacity for soakaway drainage is variable across the site with
adequate capacity more likely within the north east of the site. The local conditions
should be confirmed once the drainage strategy for the site has been confirmed.

Excavated natural soils should be suitable for re-use at the site.

The natural superficial clay and sand and gravel should be suitable as a founding
stratum and an allowable net bearing capacity of 100kN/m? should be available for
a strip/trench fill foundation 600mm wide or a 1.5m square pad foundation. These
values should result in settlements of not more than 20mm and 25mm respectively,
keeping differential settlements within acceptable limits.

Heave protection is likely to be required where foundations are within the
influencing distance of trees.

Ground floors may be constructed as ground bearing slabs. Buried construction
should be broken away from the slab to avoid interaction. Heave protection, such
as suspended over void, or constructed on a granular fill maybe required locally
due to swelling and shrinkage of clay soils.

The soils at the site fall within Design Sulphate Class DS-1 with a corresponding
ACEC Class of AC-1¢9.

12.2 Contamination

Soil contamination above human health screening levels is absent.

Soil contamination above BS3882:2007 threshold levels is absent.

Soil contamination above UKWIR threshold levels is absent.

Ground gas monitoring identified an isolated elevated level of carbon dioxide above
the generic assessment level. The site is therefore classified as Amber 1 in

accordance with the NHBC and CIRIA Characteristic Situation 2.

Groundwater contamination above DWS and EQS is absent.
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Levels of carbon dioxide noted within one location at the site exceeded the guidance
value classifying the site as Amber 1 / Characteristic Situation 2. In addition, the
BGS records the site to be within an area where full radon protective measures
would be required within new buildings across the site.

12.3 Further Work

A current tree survey is required to determine the potential influence of trees on
and adjacent to the site, to the proposed foundation solution.

Further monitoring and assessment would be required to determine whether gas
protection measures would be required to be incorporated into the design of
structures at the site.

Further investigation of the deeper ground conditions should be undertaken to
confirm the foundation depths and bearing capacities across the site area.
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Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TPO1
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329592.14E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343398.13N MM
INSITU TEST/SAMPLING STRATA
E | e U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
3 9] (kPa) 3 z
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
B 0.50
0.30 D1 r
C 0.50 Orange brown slightly clayey SAND and GRAVEL, becoming less clayey with depth. Gravel
= of fine to coarse angular to sub-rounded quartzite, sandstone and quartz. Cobbles of
C sandstone and quartzite.
.00 B1 -
1.00 D2 L
a 1.50
C? 2.00 Firm grey to brown gravelly very sandy CLAY. Gravel of fine to coarse angular to sub-
r rounded sandstone, quartzite and quartz.
L 1.00
r® 3.00 <~ - Stiff grey to brown sandy CLAY.
3.50 120 C 1.00
4.00 125 C4400 [ T Endof alptata0om T TTTTTTOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.50m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TP0O2
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329638.26E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343398.90N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 MADE GROUND: Light brown to brown sand and gravel. Gravel of fine to coarse angular to
r sub-rounded, sandstone, concrete, quartzite, quartz, wood and brick.
- 0.40
L 0.70 Firm grey gravelly very sandy CLAY. Gravel of fine to coarse angular to rounded sandstone
0.80 D1 r and quartzite. Cobbles of sandstone and quartzite.
1
L 1.40
E.
L 2.10 Brown SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone and
2.20 D2 r quartzite. Cobbles of sandstone and quartzite.
L 0.90
r® 3.00 Firm grey gravelly very sandy CLAY. Gravel of fine to coarse angular to rounded sandstone
r and quartzite. Cobbles of sandstone and quartzite.
L 0.50
- 3.0 - - -
L Firm to stiff grey to brown silty CLAY.
4.00 70 4 1.00
* 3
4.50 105 - 450 End of trial pit at 450 m
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Slow GW seepage at 4.50m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TPO3
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329693.72E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343398.00N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
020 |D1 F ’
L 0.30 MADE GROUND: Light brown to brown sand and gravel. Gravel of fine to coarse angular to
r sub-rounded, sandstone, quartzite, quartz, concrete and brick. Cobbles of sandstone,
L quartzite and brick.
L 0.80
L 110 Firm brown to dark brown sandy gravelly CLAY. Gravel of fine to coarse angular to sub-
1.20 D2 r rounded quartzite and sandstone. Cobbles and boulders of sandstone and quartzite.
L 230
b o840 =——1F :
+ % irm grey to brown silty CLAY. Decayed roots. 0.10
3.50 70 I e - End of falptat356m ~~ 77777 TTT T oI
3.50 D3 r
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TPO4
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329559.64E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343343.27N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
- 0.40
L 0.40 MADE GROUND: Light brown to brown silty sand and gravel. Gravel of fine to coarse sub-
~ angular to rounded sandstone, quartzite and brick, Cobbles of sandstone and quartzite.
L 0.70
1.00 D1 -
L 110 Soft grey gravelly very sandy CLAY. Gravel of fine to coarse sandstone and quartzite.
r Cobbles of sandstone and quartzite.
[ 1.40
200 |p2 -
C 2.50 Grey gravelly SAND. Gravel of fine to medium sub-angular to rounded sandstone and
= quartzite.
L A 4
- 2.00
4.50 D3 I - Endof rial pitatasom T T TTTTTTITOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.50m. Partial pit collapse at 4.50m. Slow GW seepage at 3.00m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TPO5
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329621.56E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343340.93N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
B 0.50
0.30 D1 r
C 0.50 MADE GROUND: Brown sand and gravel. Gravel of fine to coarse sub-angular to rounded
= sandstone, quartzite, quartz and rare brick. Cobbles and boulders of sandstone and
C quartzite. 0.40
L 0.90 Brown SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded sandstone,
—1 quartzite and quartz. Cobbles and boulders of sandstone and quartzite.
L 1.00
r 1.90 v - -
L ery stiff grey to brown silty CLAY.
2.00 95 ik
L 1.10
L - —]
300 140 I - Endof rial pitata0om T T TTTTTTITOOC
3.00 D2 r
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks _ 0.80m
Live roots to 0.50m. Concrete pipe at 1.20m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TP0O6
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329687.85E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343341.40N MM
INSITU TEST/SAMPLING STRATA
E | e U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
L 0.40
L 0.40 MADE GROUND: Light brown to brown sand and gravel. Gravel of fine to coarse angular to
0.50 D1 — sub-rounded sandstone, quartzite and brick. Cobbles and boulders of sandstone and
C quartzite.
L 0.70
-
L 110 Firm grey sandy gravelly CLAY. Gravel of fine to coarse sub-angular to rounded sandstone
r and quartzite.
1.50 D2 -
L 1.60
— 2
[ 270 Stiff grey to brown sandy CLAY.
L 0.30
3.00 82 23.00 End of trial pit at 3.00 m
3.00 D3 L
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TPO7
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329733.22E-  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343340.01N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 MADE GROUND: Dark brown to brown sand and gravel. Gravel of fine to coarse angular to
r sub-rounded sandstone, quartzite and brick. Cobbles and boulders of sandstone.
L 0.50
080 D1 L 0.80 Brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone
r and quartzite. Cobbles and boulders of sandstone.
n 0.60
L 1.40 Grey gravelly very sandy CLAY. Gravel of fine to coarse angular to sub-rounded sandstone
~ and quartzite. Cobbles and boulders of sandstone.
200 D2 -
2.00 B1 r
n 1.80
r 320 Stiff grey to brown sandy CLAY.
3.50 140 r
3.70 D3 r 370 End of frial pitat 3.70m
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.40m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TPOS
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329519.94E -  |Sheet1of 1
roject Logged by:
Engineer: Hugh Dyer 343289.23N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Brown to light brown SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite.
0.50 B1 -
L 0.80
1.00 D1 -
L Grey to brown sandy gravelly CLAY. Gravel of fine to coarse sub-angular to rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite.
L 1.70
L Grey gravelly very sandy clay. Gravel of fine to coarse angular to sub-rounded sandstone
= and quartzite. Cobbles and boulders of sandstone.
L 0.70
3.50 D2 I e - End of falptat356m ~~ 77777 TTT T oI
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks o 0.80m
Live roots to 0.30m. Partial pit collapse at 3.50m
2.80m
Stability: Unstable
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Project ID: 773135 Start: 21/09/2015 TP0O9
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329581.11E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343284.02N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
© 9] (kPa) 3 z
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
0.20 D1 r 0.40
L 0.40 Red brown SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone
~ and quartzite. 0.20
L 0.60 Brown SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone and
r quartzite. Cobbles of sandstone and quartzite.
- 0.80
L 1.40 Firm brown gravelly very sandy CLAY. Gravel of fine to coarse angular to sub-rounded
1.50 D2 ~ sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
B 0.60
2 2.00 Firm grey to dark grey gravelly very sandy CLAY. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
B 1,50
— 3
3.50 D3 - 3.50 End of trial pit at 3.50 m
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks o 0.80m
Live roots to 0.50m. Partial pit collapse at 3.50m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TP10
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329645.26E -  |Sheet1of 1
roject Logged by:
Engineer: Hugh Dyer 343286.68N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
- 0.40
L 0.40 MADE GROUND: Brown to grey sand and gravel. Gravel of fine to coarse sub-angular to
~ rounded sandstone, quartzite, quartz and brick. Cobbles and boulders of sandstone and
C quartzite.
L 0.60
1.00 D1 [’ 1.00 Brown SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded sandstone,
= quartzite and quartz. Cobbles and boulders of sandstone and quartzite.
a 0.70
r 170 -
L Stiff grey to brown sandy CLAY.
—2
L 1.40
2.50 B1 r
3.00 82 o
310 |D2 S e - Endof il pitat3f0m T TTTTTTTTITOOC
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.50m. Slow GW seepage at 3.10m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TP11
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329707.85E -  |Sheet1of 1
roject Logged by:
Engineer: Hugh Dyer 343280.01N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 MADE GROUND: Brown sand and gravel. Gravel of fine to coarse angular to sub-rounded
r sandstone, quartzite and rare brick. Cobbles of sandstone and quartzite.
0.50 D1 - 0.40
L 0.70 Brown SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone and
= quartzite. Cobbles of sandstone and quartzite.
1
n 0.90
L 160 . :
= " Firm grey to brown silty CLAY.
r x
L L] 0.40
2.00 65 R - Endoffrial pitat200m T TTTTTTTTIIOOC
2.00 D2 r
— 3
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.50m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 24/09/2015 TP12
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329488.90E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343235.78N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Brown slightly clayey silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
L 0.90
1.00 D1 - 1
L 1.20 Brown clayey gravelly SAND. Gravel of fine to coarse angular to sub-rounded sandstone
r and quartzite. Cobbles of sandstone and quartzite.
L 0.80
R - Endoffrial pitat200m T TTTTTTTTIIOOC
— 3
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TP13
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329552.22E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343230.54N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Brown SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone and
r quartzite. Cobbles of sandstone and quartzite.
L 0.80
1.00 D1 }
L 110 Soft to firm grey to dark grey sandy gravelly CLAY. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite.
1.50 D2 C
L 2.70
3.50 D3 r
r 3.80 End of trial pit at 3.80 m !
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Partial pit collapse at 3.80m. Slow GW seepage at 3.80m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 21/09/2015 TP14
Location: Wrexham Finish:
. Level (mOD): 1:25
S'e.nt' Carter Jonas Co-ordinates: ~ 320612.66E -  |Sheet 1 of 1
roject Logged by:
Engineer: Hugh Dyer 343224.63N MM
INSITU TEST/SAMPLING STRATA
g 2 Strength 2 §
£ ‘%E Shear ( rln_z‘gllj) D(e n?;h :’.” Description of Strata % 3 V\(I;t‘;r
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
= 0.40
0.30 D1 r
L 0.40 Firm brown to grey silty CLAY. Root traces throughout.
L 0.70
L 110 Stiff grey to brown silty CLAY. Root traces throughout
1.50 B1 E
a 1.30
L ]
2.00 85 — -
2.00 D2 r i
L | —x
: M
r [ —
I B it End o ial pRai 240 < TTTTTTTTTTTTTI s v
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.40m. Slow GW seepage at 2.40m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP15
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329683.22E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343221.44N MM
INSITU TEST/SAMPLING STRATA
E | e U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
L 0.40
L 0.40 Brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone
0.50 D1 ~ and quartzite. Cobbles of sandstone and quartzite.
- 0.40
L 080 = . :
L irm to stiff brown to grey silty CLAY.
1.00 62 - 1
L 1.20
1.50 78 -
[ x
L E
2 2.00 — Brown silty fine to coarse SAND.
L 0.30
L 2.30 Firm grey to brown sandy silty CLAY.
L 0.40
L 270 < —— .
L iff to very stiff fissile grey silty CLAY.
3.00 90 o
L 1.40
3.50 98 -
C 3
[ X,
4.00 92 4
4.10 D2 r 41 F End of rial pit at 4.10m
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.40m. Slow GW seepage at 4.10m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP16
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329457.95E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343188.80N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
L 0.35
L 0.35 Brown to light brown slightly clayey silty SAND and GRAVEL. Gravel of fine to coarse
.50 D1 = angular to sub-rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
L 1.05
1
L 1.40 Firm brown sandy gravelly CLAY. Gravel of fine to coarse angular to sub-rounded sandstone
~ and quartzite. Cobbles of sandstone and quartzite. Boulders of sandstone.
2.00 B1 ik 1.20
L 260 Firm to stiff grey gravelly sandy CLAY. Gravel of fine to coarse sub-angular to rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite.
— 3
- 1.30
3.90  |D2 I I End of fial ptat3.80/m ~~ 777777 T TTTT o oo
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.35m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP17
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329522 51E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343169.17N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
020 |D1 F ’
L 0.30 Brown to light brown SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite.
L 0.60
L 0.90 Brown very clayey SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
— sandstone and quartzite. Cobbles of sandstone and quartzite
a 0.70
1.50 D2 -
L 1.60 Firm brown slightly gravelly very sandy CLAY. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
L 1.00
L 260 Brown to grey clayey SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
L 0.70
L 3.30 Brown to grey gravelly very sandy CLAY. Gravel of fine to coarse angular to rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite. 0.20
3.50 D3 I s - End of falptat356m ~~ 77777 TTT T oI v
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Slow GW seepage at 3.50m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP18
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329597.94E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343154.41N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Light brown to brown slightly sandy gravelly silty CLAY. Gravel of fine to coarse sandstone
r and quartzite. Cobbles of sandstone. 0.30
050 |D1 - '
L 0.60 Soft to firm brown to grey gravelly very sandy CLAY. Gravel of fine to coarse sub-angular to
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite. Boulders of
C sandstone.
a 210
[ 270 Stiff to hard dark grey to purplish grey slightly sandy slightly gravelly silty CLAY. Gravel of
r fine to coarse sub-angular to rounded sandstone and quartzite.
3.00 140 -
L 1.10
3.50 140 r
380 D2 L s - End of fralptat386m ~~ 77T 7T TTT T I IO
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP19
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329663.37E-  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343145.55N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Firm light brown to brown sandy gravelly CLAY. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. 0.30
050 |D1 - '
L 0.60 Firm brown to grey slightly gravelly sandy CLAY. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite.
n 0.90
120 |p2 -
C 1.50 Stiff grey to brown silty CLAY. Root traces throughout.
2.00 83 -
r 1.20
2.50 86 r
2.70 B1 [ 270 Stiff fissile grey silty CLAY. Root traces throughout.
L 0.50
3.00 98 -
3.20  |D3 I e End of fial ptat3.20m ~ 7T T TTTTTTTTIo oIS v
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Slow GW seepage at 3.20m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP20
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 32973249 -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343135.82N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
0.10 D1 r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.20
[ 020 Light brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite. 0.30
~ 0.50 T St - -
L iff to very stiff grey to brown silty CLAY.
0.60 85 r -
L 0.70
1.00 D2 -
1.10 140 r
- 1.20 Sii - -
= iff to very stiff grey silty CLAY.
1.50 140 - 0.60
L 1.80 Firm brown sandy gravelly CLAY. Gravel of fine to coarse sub-angular to rounded sandstone
= and quartzite. Cobbles of sandstone and quartzite.
ﬁ 0.40
L 2.20 Brown slightly clayey SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded
= sandstone and quartzite. Cobbles of sandstone.
2.50 D3 -
r 0.70
r A 4
2 I End of fial pitat 280m ~~ "7 T T T TTTTooTTTIOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.20m. Partial pit collapse at 2.90m. Fast GW seepage at 2.70m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 24/09/2015 TP21
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 32942552E -  |Sheet1of 1
roject Logged by:
Engineer: Hugh Dyer 343138.97N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
020 |D1 . 035
L 0.35 Brown to light brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-
= rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
[ 0.65
[’ 1.00 Brown SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded sandstone and
= quartzite. Cobbles of sandstone and quartzite.
L 1.20
200 |p2 o
[ 220 [~ """TTTTTTTTTTTTTTToTTOY End of fialpitat 220m " TTTTTTTTTTTTTTIOOC
— 3
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.35m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP22
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329481.38E-  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343115.87N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
0.20 |D1 F '
L 0.30 Light brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite.
- 0.40
L 0.70 Firm light brown to grey slightly gravelly slightly sandy silty CLAY. Gravel of fine to coarse
= angular to sub-rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
L 0.40
L Firm brown sandy gravelly CLAY. Gravel of fine to coarse angular to sub-rounded sandstone
r and quartzite. Cobbles of sandstone and quartzite. Boulders of sandstone.
L 1.70
2.00 D2 -
L Stiff to hard dark grey to purplish grey slightly gravelly slightly sandy CLAY. Gravel of fine to
r coarse angular to sub-rounded sandstone and quartzite.
3.00 85 -
a 1.30
4.00 140 —
4.00 D3 L
[ 410 T Endoffrial pitatafom T TTTTTTTIOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks o 0.80m
Live roots to 0.30m. Partial pit collapse at 4.10m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP23
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329546.63E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343094.70N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
© 9] (kPa) 3 z
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
[ 0.35
L 0.35 Light brown clayey SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
= sandstone and quartzite. Cobbles of sandstone and quartzite.
[ 0.85
1.00 D1 [y
L 1.20 Soft to firm brown sandy gravelly CLAY. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
E.
- 1.80
2.80 D2 L
r® 3.00 Stiff to hard dark grey to purplish grey slightly gravelly slightly sandy CLAY. Gravel of fine to
r coarse angular to sub-rounded sandstone and quartzite. Cobbles of sandstone and
L quartzite.
- 0.50
3.50 140 C 3.50 I End of trial pit at 3.50 m
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks o 0.80m
Live roots to 0.40m. Partial pit collapse at 3.50m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP24
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329615.48E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343072.94N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
020 |D1 F ’
L 0.30 Firm brown to grey sandy gravelly CLAY. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
L 0.80
1.00 D2 -
L 110 Firm brown sandy gravelly CLAY. Gravel of fine to coarse angular to sub-rounded sandstone
1.20 B1 r and quartzite. Cobbles of sandstone and quartzite. Boulders of sandstone.
a 0.50
L 1.60 Soft to firm grey gravelly very sandy CLAY. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite. Boulders of sandstone.
L 1.90
r A 4
I .- Endof rial pitat350m T TTTTTTITOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Slow GW seepage at 3.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP25
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329693.19E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343059.49N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Light brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite.
- 0.40
L 0.70 Firm brown sandy gravelly CLAY. Gravel of fine to coarse angular to sub-rounded sandstone
= and quartzite. Cobbles of sandstone and quartzite.
1.00 D1 -
1.50 B1 -
a 1.90
L 260 Firm to stiff grey to dark grey to purplish grey slightly sandy slightly gravelly silty CLAY.
r Gravel of fine to coarse sub-angular to rounded sandstone and quartzite. Cobbles of
C sandstone and quartzite. Boulders of sandstone.
3.00 80 -
L 1.20
3.50 94 r
380 D2 L s - End of fralptat386m ~~ 77T 7T TTT T I IO
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP26
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 32942242E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343093.20N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Light brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
- 0.40
L 0.70 Light brown to grey sandy very gravelly CLAY. Gravel of fine to coarse angular to sub-
= rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
1.00 D1 -
r 0.80
C 1.50 Firm brown slightly gravelly very sandy CLAY. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
L 2.20
3.70  |D2 LA I End f gl ptat370/m ~~ 7777777 T T T T T Io o T — ¥
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Partial pit collapse at 3.70m. Slow GW seepage at 3.70m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP27
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329470.46E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343059.25N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Light brown firm gravelly sandy silty CLAY. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite.
L 0.90
L 1.20 Soft red brown to brown sandy gravelly CLAY. Gravel of fine to coarse sub-angular to
r rounded sandstone, quartzite and quartz. Cobbles and boulders of sandstone and quartzite.
1.50 D1 -
L 1.20
L 240 Soft to firm grey sandy gravelly silty CLAY. Gravel of fine to coarse sub-angular to rounded
- sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
300 |p2 -
L 1.40
S - End of rial pitat380m T TTTTTTTTOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP28
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329532.01E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343031.04N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.20
[ 020 Firm brown slightly sandy gravelly CLAY. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite.
0.50 D1 -
0.50 B1 r
- 0.90
L 110 Soft to firm brown to grey sandy gravelly CLAY. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite. Boulders of
L sandstone.
L 1.70
L 2.80 Firm to stiff grey slightly gravelly slightly sandy CLAY. Gravel of fine to coarse angular to
= sub-rounded sandstone and quartzite.
L 1.00
3.70 D2 r
r 380 End of trial pit at 3.80 m
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP29
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329597.97E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343008.51N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Sttiff light brown to grey slightly gravelly slightly sandy silty clay. Gravel of fine to coarse
r angular to sub-rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
- 0.40
L 0.70 Firm brown to grey sandy very gravelly CLAY. Gravel of fine to coarse sub-angular to
= rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
1.50 D1 -
B 2.00
200 |B1 -
[ 270 Stiff to hard grey to dark grey slightly gravelly slightly sandy silty CLAY. Gravel of fine to
r coarse sub-angular to rounded sandstone, quartzite and claystone.
3.00 87 -
L 1.00
3.50 140 -
3.50 D2 r
[ 370 [~ TTTTTTTTTTTTTTTTTTTTTTR End f gl ptat370/m ~~ 7777777 T T T T T Io o T |
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 22/09/2015 TP30
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329667.63E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 342993.11N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Light brown slightly clayey silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
- 0.40
L 0.70 Firm brown sandy gravelly CLAY. Gravel of fine to coarse sub-angular to rounded sandstone
= and quartzite. Cobbles of sandstone and quartzite.
1.00 D1 -
a 1.10
L 1.80 Stiff to hard dark grey to purplish grey slightly gravelly slightly gravelly silty CLAY. Gravel of
r fine to coarse sub-angular to rounded sandstone and quartzite. Cobbles of sandstone and
b 00 79 L quartzite.
2.00 D2 r
L 1.70
3.00 140 -
r b 4
3.50 140 I e - End of falptat356m ~~ 77777 TTT T oI
3.50 D3 r
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Slow GW seepage at 3.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 24/09/2015 TP31
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329844.97E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343462.98N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
L 0.35
030 b1 -
L 0.35 Brown to light brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-
= rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
L 1.05
1.00 D2 -
L 1.40 Firm red brown sandy gravelly CLAY. Gravel of fine to coarse angular to sub-rounded
~ sandstone and quartzite. Cobbles of sandstone and quartzite. 0.30
L 1.70 Brown silty SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded sandstone
= and quartzite. Cobbles of sandstone and quartzite.
E 1.70
340 D3 S - Endof rial pitat3a0m T T TTTTTTITOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks o 0.80m
Live roots to 0.35m. Partial pit collapse at 3.40m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 24/09/2015 TP32
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329915.52E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343459.08N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Brown SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded sandstone and
r quartzite. Cobbles of sandstone and quartzite.
0.50 D1 -
L 0.80
L 110 Brown clayey SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite.
- 0.80
190 D2 L I End of frial pitat 1.90m ~~ 77T 7T T TTTTooTTTIOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 24/09/2015 TP33
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329990.39E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343455.83N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
[ 0.45
0.50 D1 L 045 Light brown to grey silty SAND and GRAVEL. Gravel of fine to coarse sub-angular to
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
[ 0.45
L 0.90 Brown slightly clayey SAND and GRAVEL. Gravel of fine to coarse angular to rounded
— sandstone and quartzite. Cobbles of sandstone and quartzite.
n 1.00
190 D2 L I End of frial pitat 1.90m ~~ 77T 7T T TTTTooTTTIOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.45m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 24/09/2015 TP34
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329814.54E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343401.62N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Dark brown to brown slightly clayey silty SAND and GRAVEL. Gravel of fine to coarse
r angular to sub-rounded sandstone and quartzite. Cobbles and boulders of sandstone and
L quartzite.
060  |D1 L 0.60
L 0.90 Brown slightly clayey SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
— sandstone and quartzite. Cobbles of sandstone and quartzite.
E 1.30
2.20 B1 L 2.20 Brown to green brown very clayey SAND and GRAVEL. Gravel of fine to coarse angular to
= sub-rounded sandstone and quartzite. Cobbles of sandstone and quartzite. 0.20
L 240 Brown SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded sandstone and
- quartzite. Cobbles of sandstone and quartzite.
L 1.00
r b 4
340 D2 S - Endof rial pitat3a0m T T TTTTTTITOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Slow GW seepage at 3.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 24/09/2015 TP35
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329888.04E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343402.70N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Brown to light brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
- 0.40
L 0.70 Light brown to orange brown SAND and GRAVEL. Gravel of fine to coarse sub-angular to
= rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
120 |p1 -
n 2.20
2.90  |D2 2 I End of fial pitat 280m ~~ "7 T T T TTTTooTTTIOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks o 0.80m
Live roots to 0.30m. Partial pit collapse at 2.90m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 24/09/2015 TP36
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329965.76E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343396.54N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
B 0.50
C 0.50 Brown to orange brown silty SAND and GRAVEL. Gravel of fine to coarse sub-angular to
= rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
0.70 D1 r 0.40
0.80 B1 r
L 0.90 Brown to orange brown SAND and GRAVEL. Gravel of fine to coarse sub-angular to
— rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
L 0.60
C 1.50 Brown to orange brown slightly clayey SAND and GRAVEL. Gravel of fine to coarse sub-
r angular to rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
200 |p2 -
L 1.40
2.0  |D3 2 I End of fial pitat 280m ~~ "7 T T T TTTTooTTTIOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks o 0.80m
Live roots to 0.50m. Partial pit collapse at 2.90m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 24/09/2015 TP37
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329820.11E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343339.01N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
- 0.60
[ 060 Light brown to brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
100  |D1 -
L 1.20
[ 180 Brown to red brown slightly clayey SAND and GRAVEL. Gravel of fine to coarse angular to
= sub-rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
2.00 B1 2
L 0.80
L 2.60 Brown SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone and
r quartzite. Cobbles of sandstone and quartzite. !
L 0.40
3.00 |D2 I - Endof rial pitata0om T T TTTTTTITOOC
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Partial pit collapse at 3.00m. Slow GW seepage at 2.75m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP38
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329885.17E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343335.64N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
- 0.40
[ 040 Light brown to brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-
~ rounded sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
L 0.70
100  |D1 -
r 110 Firm brown to grey gravelly sandy CLAY. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
L 120
200 D2 -
[ 230 Brown silty SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded sandstone
r and quartzite. Cobbles of sandstone and quartzite.
- 1.40
3.70  |D3 LA I End f gl ptat370/m ~~ 7777777 T T T T T Io o T — ¥
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.40m. Partial pit collapse at 3.70m. Slow GW seepage at 3.70m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP39
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329963.43E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 34333549N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
a =
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
[ 0.35
L 0.35 Brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone
= and quartzite. Cobbles of sandstone and quartzite.
L 0.75
1.00 D1 -
L 110 Stiff to very stiff grey silty CLAY. Becoming sandy with depth.
1.50 93 -
1.50 B1 L
a 1.30
2.00 140 -
L 240 Brown to grey gravelly SAND. Gravel of fine to medium sub-rounded to rounded sandstone
- and quartzite.
L 0.90
L 3.30 Stiff red brown to purplish brown gravelly silty CLAY. Gravel of fine to coarse sub-angular to
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite. 0.30
3.50 86 r '
3.60  |D2 [ 360 P - oot End of frial ptat 380m ~~ "7 T TTTTTTTooTTTIOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.35. Slow GW seepage at 3.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP40
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329821.34E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343275.03N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) 3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
020 |D1 F ’
L 0.30 Firm brown sandy gravelly CLAY. Gravel of fine to coarse angular to sub-rounded sandstone
r and quartzite. Cobbles of sandstone and quartzite.
L 0.80
L 110 Firm grey to dark grey gravelly very sandy CLAY. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
a 0.50
L 1.60 Grey to purple grey slightly clayey SAND and GRAVEL. Gravel of fine to coarse angular to
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
L 0.70
2.00 D2 -
2-30 B1 L 2.30 Firm to stiff purple grey to grey slightly gravelly sandy CLAY. Gravel of fine to coarse sub-
r rounded to rounded sandstone and quartzite. Cobbles of sandstone and quartzite. 0.30
2.50 80 5 '
260 D3 2L - ERd of falpta280m =~ "7 T 7T T T TT I T
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Partial pit collapse at 2.80m. Slow GW seepage at 2.30m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP41
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329894.03E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343270.38N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
L 0.40
L 0.40 Light brown to brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-
~ rounded sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
L 0.40
L 0.80 Firm mottled brown grey to orange brown sandy gravelly CLAY. Gravel of fine to coarse
r angular to sub-rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
1.00 D1 1
B 1.00
L 1.80 Grey slightly clayey silty SAND and GRAVEL. Gravel of fine to coarse sub-angular to
= rounded. Cobbles of sandstone and quartzite.
—2
a 1.20
300 |D2 S - Endof rial pitata0om T T TTTTTTITOOC v
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.40m. Partial pit collapse at 3.00m. Slow GW seepage at 3.00m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP42
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329963.12E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343265.06N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
L 0.30 Brown slightly clayey SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
a 0.70
[’ 1.00 Brown to orange brown very clayey SAND and GRAVEL. Gravel of fine to coarse angular to
= sub-rounded sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
a 0.70
1.50 D1 -
L 1.70 Brown slightly clayey SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
= sandstone and quartzite. Cobbles of sandstone and quartzite.
2.00 D2 ik
- 0.80
C 2.50 Stiff to hard grey to purplish grey gravelly silty CLAY. Gravel of fine to coarse sub-angular to
= rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
a 0.60
3.00 140 s
3.10 D3 r 3.10 ] End of trial pitat 3.0 m
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP43
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329827.57E-  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343208.82N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
[ 0.35
L 0.35 Brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone
= and quartzite. Cobbles of sandstone and quartzite.
[ 0.85
1.00 D1 -
L 1.20 Very stiff dark grey to purple grey silty CLAY. Root traces throughout.
1.50 140 -
a 0.90
2.00 140 -
L 2.10 Very stiff dark grey to purple grey slightly sandy very gravelly CLAY. Gravel of fine to coarse
r sub-angular to rounded sandstone and quartzite. Cobbles and boulders of sandstone and
C quartzite.
a 0.60
2.50 140 r
[ 270 Dark grey to purple grey clayey SAND and GRAVEL. Gravel of fine to coarse sub-angular to
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
L 0.50
3.00 140 -
r w
320 |D2 I e End of fial ptat3.20m ~ 7T T TTTTTTTTIo oIS
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.35m. Slow GW seepage at 3.10m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP44
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329909.61E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343201.87N MM
INSITU TEST/SAMPLING STRATA
E | o ,, 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
L 0.40
L 0.40 Firm light brown sandy gravelly CLAY. Gravel of fine to coarse angular to sub-rounded
~ sandstone and quartzite. Cobbles of sandstone and quartzite. Boulders of sandstone.
L 1.00
1.00 D1 —
L 1.40 Firm brown gravelly sandy CLAY. Gravel of fine to coarse angular to sub-rounded sandstone
~ and quartzite. Cobbles of sandstone and quartzite.
L 1.00
2.00 D2 -
L 240 A Very stiff to hard grey to purple grey silty CLAY. Gravel of fine to coarse angular to sub-
2.50 140 - X rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
L 1.10
3.00 140 -
3.50 D3 I e - End of falptat356m ~~ 77777 TTT T oI
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.40m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP45
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329805.86E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343127.56N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
L 0.35
[ 035 MADE GROUND: Light brown to brown silty sand and gravel. Gravel of fine to coarse sub-
r angular to rounded sandstone, quartzite and brick, Cobbles and boulders of sandstone and
0.50 D1 r quartzite.
L 0.45
L 0.80 Firm to stiff brown sandy gravelly CLAY. Gravel of fine to coarse angular to rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite.
L 1,60
200 D2 -
[ 240 Very stiff to hard grey to purplish grey slightly sandy slightly gravelly silty CLAY. Gravel of
2.50 140 - fine to coarse sub-angular to rounded sandstone and quartzite. Cobbles of sandstone and
C quartzite.
- 0.80
3.00 140 -
3.20  |D3 I e End of fial ptat3.20m ~ 7T T TTTTTTTTIo oIS
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.35m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP46
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329876.41E-  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343123.66N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
= [ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
) 9] (kPa) 3 z
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
[ 0.35
L 0.35 r. =% Light brown to brown slightly clayey silty SAND and GRAVEL. Gravel of fine to coarse
r AR angular to sub-rounded sandstone and quartzite. Cobbles of sandstone and quartzite. 0.25
= = ;%'- )
L 0.60 — Brown to red brown slightly clayey SAND and GRAVEL. Gravel of fine to coarse angular to
r sub-rounded sandstone and quartzite. Cobbles of sandstone and quartzite. Boulders of
C sandstone.
1.00 D1 — 0.80
L 1.40 Firm to very stiff brown to red brown slightly sandy very gravelly CLAY. Gravel of fine to
1.50 B1 - coarse sub-angular to rounded sandstone and quartzite. Cobbles of sandstone and
C quartzite.
L 0.80
L 2.20 B Very stiff to hard grey to purple grey gravelly silty CLAY. Gravel of fine to coarse sub-
= rounded to rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
2.50 140 C
a 1.00
3.00 140 r Fay
r S
r S
320 |D2 I e End of fial ptat3.20m ~ 7T T TTTTTTTTIo oIS
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.35m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP47
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329766.66E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343058.42N MM
INSITU TEST/SAMPLING STRATA
E | e U 2
£ 2 Strength e o
= [ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a =
a [
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
L 0.50
[ 0350 Light brown to brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-
= rounded sandstone and quartzite. Cobbles of sandstone and quartzite. 0.30
L 0.80 Brown to red brown clayey SAND and GRAVEL. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite. Boulders of
L sandstone.
L 0.70
1.40 D1 r
r 150 Brown to dark brown gravelly very sandy CLAY. Gravel of fine to coarse angular to sub-
r rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
L 0.90
2.20 D2 r
[ 240 Firm to stiff dark grey to purplish grey sandy gravelly CLAY. Gravel of fine to coarse angular
- to sub-rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
3.00 82 -
r 1.30
3.50 89 r
3.70  |D3 LA I End f gl ptat370/m ~~ 7777777 T T T T T Io o T |
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
IR_emarks 0.80m
Live roots to 0.30m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP48
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329836.62E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343063.15N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick.
L 0.35
[ 035 Brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone
= and quartzite. Cobbles and boulders of sandstone and quartzite.
L 0.55
L 0.90 Stiff brown to red brown slightly sandy very gravelly CLAY. Gravel of fine to coarse angular
—1 to rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
L 1.10
1.50 D1 r
[ 2200 Brown slightly clayey SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite.
2.20 B1 r
L 1.20
-
r A 4
r 320 Very stiff to hard grey to purplish grey slightly sandy slightly gravelly silty CLAY. Gravel of
r fine to coarse sub-angular to rounded sandstone and quartzite. 0.30
3.50 140 I e - End of falptat356m ~~ "7 77T 7T TTT T I
3.50 D2 L
— 4
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.35m. Partial pit collapse at 3.50m. Slow GW seepage at 3.10m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP49
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329755.66E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 342996.05N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
o) n (kPa) a3 =
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
[ 030 Brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded sandstone
r and quartzite. Cobbles and boulders of sandstone and quartzite. 0.30
[ 060 Brown clayey SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
L 0.70
r 130 Firm brown to red brown sandy gravelly CLAY. Gravel of fine to coarse angular to rounded
= sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
1.50 D1 r
L 1.10
[ 240 Brown slightly clayey SAND and GRAVEL. Gravel of fine to coarse sub-angular to rounded
- sandstone and quartzite. Cobbles of sandstone and quartzite.
L 1.00
340 D2 S - Endof rial pitat3a0m T T TTTTTTITOOC
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Partial pit collapse at 3.40m. Fast GW seepage at 3.30m
2.80m
Stability: Unstable




Project: Ruabon Park, Wrexham Method: TP
Project ID: 773135 Start: 23/09/2015 TP50
Location: Wrexham Finish:
Level (mOD): 1:25
Client: Carter Jonas .
brol Co-ordinates: ~ 329830.00E -  |Sheet 1of1
roject Logged by:
Engineer: Hugh Dyer 343010.87N MM
INSITU TEST/SAMPLING STRATA
E | o U 2
£ 2 Strength e o
[ Level Depth o L c = | Water
£ ES Shear (mAOD) (m) > Description of Strata ¥ 3 (m)
© 9] (kPa) 3 z
=] [=
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty clay. Gravel of fine to
r coarse angular to sub-rounded sandstone, quartzite and rare brick. 0.30
020 |D1 F ’
L 0.30 Light brown silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-rounded
r sandstone and quartzite. Cobbles of sandstone and quartzite. Boulders of sandstone.
L 0.50
L 0.80 Firm to stiff red brown to red slightly sandy very gravelly CLAY. Gravel of fine to coarse
r angular to sub-rounded sandstone and quartzite. Cobbles of sandstone and quartzite.
1.50 D2 -
- 1.60
L 240 Firm brown gravelly very sandy CLAY. Gravel of fine to coarse angular to sub-rounded
- sandstone and quartzite. Cobbles and boulders of sandstone and quartzite.
2.80 B1 L
- 0.90
L 3.30 Stiff to hard grey to purplish grey slightly gravelly slightly sandy silty CLAY. Gravel of fine to
r coarse sub-angular to rounded sandstone and quartzite. Cobbles of sandstone and
350 140 - quartzite. 0.40
3.70  |D3 LA I End f gl ptat370/m ~~ 7777777 T T T T T Io o T — ¥
Notes: Dimensions:
Shear strengths recorded using Pilicon Hand Shear Vane
|Remarks 0.80m
Live roots to 0.30m. Slow GW seepage at 3.70m
2.80m
Stability: Stable




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 25/09/2015 WS01
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329589.59E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343371.22N MM
12}
o] 4 =| =
Depth SPT Strength Level Depth | § - 2~ Tl L=
o
(m) Results Shear (mAOD)|  (m) Description of Strata ZE S| BE
(Type) (kPa) et £ @ =
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone,
quartzite and rare brick.
Grey silty SAND and GRAVEL. Gravel of fine to coarse angular to sub-
rounded sandstone and quartzite.
Orange brown to brown SAND and GRAVEL. Gravel of fine to coarse
D1 :0.90m angular to sub-rounded sandstone and quartzite.
1.00 '\1?160/6 433 ! Firm brown gravelly sandy CLAY. Gravel of fine to coarse angular to PEE
E) ! 4.3.3) sub-rounded sandstone and quartzite. "~ .
D2:1.50m H
2.00 N=12 2 SN
(4,2/3,3,3,3) s
0 i
3.00 N=13 3 4.00 EE A 4
(2,2/3,3,4,3) [ o
0 H-
4.00 N=36 4
(3,4/6,6,11,13)
0 B
D3 :4.90m R L
5.00 ?g 5(24 f/%ro . S I End of borehale at 5.00m 7T T TTTTC
mm/50 for
225mm)

0

LN ) I O
o

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks

Refusal at 5.00m. GW at 3.00m. Live roots to 0.30m

Water Strike Details.

Recorded in metres below ground level (m bgl)

Date Depth Casing Inflow Depth to water
Encountered Depth Remarks after 20 mins (m)
3.00




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 25/09/2015 WS02
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329697.58E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343317.18N MM
o 2 =
Depth SPT Strength | | /gl Depth | § - 2~ =& g~
(m) Results Shear (mAOD)|  (m) > Description of Strata ZE | 2% g 3
(Type) (kPa) 3 £ o
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
r clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.40
C 040 quartzite and rare brick.
- . Brown slightly clayey silty SAND and GRAVEL. Gravel of fine to coarse
r angular to sub-rounded sandstone and quartzite.
D1:0.70m r
1.00 N=37 o 110 .
(10,8/10,8,10,9 r e
) + e
0 r 150 g
L P Firm to stiff brown gravelly sandy CLAY. Gravel of fine to coarse sub- - -
r angular to rounded sandstone and quartzite. e
D2 :1.80m r .
2.00 N=17 -2 SN
(6,4/4,5,4,4) C 120 | -1
0 L -
F 270 = . : : :
L irm to stiff brown to grey silty CLAY. Occasionally sandy. A e
3.00 N=24 57 - = S
3.00 (5,5/5,6,6,7) C =
0 + H-
C 230 |- "
4.00 N=20 78 4
4.00 (6,4/4,5,5,6) L
0 — B
D3 : 4.90m - ] RN
5.00 N=26 83 Ce 500 T End of borehale at 5.00m 7T T TTTTC
5.00 (6,6/6,7,6,7) L
0 +
— 6
7
— 8
— 9
General Notes Water Strike Details. Recorded in metres below ground level (m bgl)
1. Shear Strengths determined by hand shear vane. N
2. See key sheet for explanation of symbols Date Depth Casing Inflow Depth to water
Encountered Depth Remarks after 20 mins (m)
Remarks 4.00
GW at 4.00m. Live roots to 0.40m




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 25/09/2015 WS03
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329549.94E -  |Sheet1of 1
roject Logged by:
Engineer: Hugh Dyer 343289.78N MM
o 2 —
Depth SPT Strength | | /gl Depth | § - 2~ =& g~
(m) Results Shear (mAOD) (m) > Description of Strata ZE |2 ] g 3
(Type) (kPa) 4 E o
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.30
030 quartzite and rare brick.
Brown to light brown slightly clayey silty SAND and GRAVEL. Gravel of
fine to coarse angular to sub-rounded sandstone and quartzite.
0.90
D1:0.90m
1.00 N=9 !
(4,2/2,2,2,3) 1.20 —
0 : Firm brown sandy gravelly CLAY. Gravel of fine to coarse angular to
sub-rounded sandstone and quartzite. [
D2:1.50m [
0.80
2.00 ’\1=29/1 233 2 2.00f Soft to firm dark brown slightly gravelly sandy silty CLAY. Gravel of fine —
E) 2/1,2.33) to coarse angular to sub-rounded sandstone and quartzite. m
0.85 —
_ 2.85 Dark brown to grey gravelly silty SAND. Becoming gravelly very clayey
3.00 N=29 ® sand. Gravel of fine to coarse angular to sub-rounded sandstone and 1
(11,8/6,8,7,8) quartzite. ]
0 B
1.45 |
4.00 50 (8,6/50 for 4
D3 :4.00m 135mm)
0 1 e it

End of borehole at 4.30 m

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks

Refusal at 4.30m due to boulder. Live roots to 0.30m

Water Strike Details. Recorded in metres below ground level (m bgl)

Depth Casing Inflow

Date Encountered Depth Remarks

Depth to water
after 20 mins (m)




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 25/09/2015 WS04
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329683.75E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343177.86N MM
1]
o] 4 =| =
Depth SPT Strength | | /gl Depth | § - 2~ X &2
(m) Results Shear (mAOD)|  (m) > Description of Strata ZE | 2% g 3
(Type) (kPa) 4 E —m
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty 0.20
020 clay. Gravel of fine to coarse angular to sub-rounded sandstone,
[*—.1\__quartzite and rare brick. 0.30
0.50==4 Stiff orange brown to light brown slightly gravelly slightly sandy silty
".— CLAY. Gravel of fine to coarse angular to sub-rounded sandstone and
quartzite.
D1 :0.90m Firm to stiff brown to orange brown slightly gravelly silty CLAY. Gravel
1.00 N=14 1 of fine to coarse angular to sub-rounded sandstone and quartzite.
(3,3/3,4,3,4) 120 | 4
0 I
170 . . o
; irm to stiff brown to orange brown sandy very silty CLAY. 030 L
D2 :1.90m _ 3 ' |
2.00 Fle,_21/12 333) 2 200 " Fjm 1o stiff grey silty CLAY. u
0 L
2.50 80 1.00 | [
f—
3.00 ’\?32/% 467 ’ 3.00 Brown slightly gravelly silty SAND. Gravel of fine to medium angular to [
E) 313,4,6.7) sub-rounded sandstone and quartzite.
1.00
D3 :3.90m [
4.00 '1\'1=050 (2/2 Of?r S e End of borehale at400m ~ T TT 7T
mm/50 for
260mm)

0

LN ) I O
o

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols
Remarks

Refusal at 4.00m. Live roots to 0.20m

Water Strike Details. Recorded in metres below ground level (m bgl)

Depth

Date Encountered

Casing
Depth

Inflow
Remarks

Depth to water
after 20 mins (m)




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 25/09/2015 WSO05
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329497.46E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343199.27N MM
o 2 =
Depth SPT Strength | | /gl Depth | § - 2~ =& g~
(m) Results Shear (mAOD)|  (m) > Description of Strata £E | 2% g 3
(Type) (kPa) 4 E —m
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
r clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.30
r 0.30—N\__quartzite and rare brick.
D1 :0.50m - Brown silty SAND and GRAVEL. Gravel of fine to coarse angular to
r sub-rounded sandstone and quartzite. 0.70
1.00 N7=4:/Zt 445 L’ 1.00 Firm brown to dark brown sandy gravelly CLAY. Gravel of fine to coarse
D2:1.20m (7.414,4,4.5) r angular to sub-rounded quartzite and sandstone. Cobbles of sandstone
0 C and quartzite.
L 1.35
2.00 50 (5,4/50 for -
D3 :2.00m 75mm) L
0 + e
H L I Erd of borehole at 2361 77T TTTTTTTOC
— 3
— 4
— 5
— 6
7
— 8
— 9
General Notes Water Strike Details. Recorded in metres below ground level (m bgl)
1. Shear Strengths determined by hand shear vane. N
2. See key sheet for explanation of symbols Date Depth Casing Inflow Depth to water
Encountered Depth Remarks after 20 mins (m)

Remarks

Refusal at 2.35m due to boulder, Live roots to 0.30m




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 28/09/2015 WSO06
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329665.90E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343090.44N MM
o 2 —
Depth SPT Strength | | /gl Depth | § - 2~ =& g~
(m) Results Shear (mAOD)|  (m) > Description of Strata £E | 2% g 3
(Type) (kPa) 3 £ o
L TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
r clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.30
r 0.30 quartzite and rare brick.
- Stiff brown grey to orange brown silty CLAY.
D1:0.90m L 1.20
1.00 N=13 !
(3,3/3,4,3,3) L
0 +
L 1.50(; Firm brown slightly gravelly very sandy CLAY. Gravel of fine to coarse
r angular to sub-rounded sandstone and quartzite.
D2 :1.90m r
2.00 N=31 [?
(3,7/6,9,6,10) L
0 +
[ 2.50
3.00 N=24 L . 4
(4,3/4,6,6,8) L
0 3
D3:3.70m .
4.00 N=50 (10,11/50 ¢ 4.00 e Endofborehdle atd00m ~~ """ TTTTTTTooo-
for 285mm) L
0 3
— 5
— 6
7
— 8
— 9
General Notes Water Strike Details. Recorded in metres below ground level (m bgl)
1. Shear Strengths determined by hand shear vane. N
2. See key sheet for explanation of symbols Date Depth Casing Inflow Depth to water
Encountered Depth Remarks after 20 mins (m)

Remarks

Refusal at 4.00m. GW at 3.00m. Live roots to 0.30m

3.00




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 28/09/2015 WS07
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 32945363E - |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343108.64N MM
o 8 =
Depth SPT Strength | | /gl Depth | § - e
o
(m) Results Shear (mAOD)|  (m) Description of Strata £E |2C| SE
(Type) (kPa) s £ |74 =
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.40
040 quartzite and rare brick.
e Firm to stiff brown to light brown slightly gravelly slightly sandy silty
* CLAY. Gravel of fine to coarse angular to sub-rounded sandstone and
quartzite. 0.60
D1:0.90m 5 LS
1.00 ’\é_f/(; 544 v 100 Firm brown to light brown slightly gravelly sandy CLAY. Gravel of fine to []
E) A47.5.4,4) coarse angular to sub-rounded sandstone and quartzite.
1.00 m
D2 : 1.80m I
2.00 N;g,; 547 2 2.00)= Firm to light brown slightly gravelly very sandy CLAY. Gravel of fine to —
E) 5/5,54.7) coarse angular to sub-rounded sandstone and quartzite. m
150 | [
3.00 N=34 3 | v
(4,5/9,9,9,7) —
0 . -
3.50F Stiff grey slightly gravelly sandy CLAY. Gravel of fine to medium L
' angular to sub-rounded sandstone and quartzite. 0.50 [
D3 :3.90m - N
4.00 §g5(25 f/o’:':rO f 90 4 4.00 End of borehole at 4.00 m
4.00 mm, or
170mm)

0

LN ) I O
o

General Notes
1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks
Refusal at 4.00m. GW at 3.00m. Live roots to 0.40m

Water Strike Details. Recorded in metres below ground level (m bgl)
Date Depth Casing Inflow Depth to water
Encountered Depth Remarks after 20 mins (m)
3.00




Project: Ruabon Park, Wrexham Method: WS

Project ID: 773135 Start: 28/09/2015 WS08

Location: Wrexham Finish:

. Level (mOD): 1:50
g"e.nt' Carter Jonas Co-ordinates: ~ 320646.18E -  |Sheet 1 of 1
roject Logged by:
Engineer: Hugh Dyer 343023.17N MM
12}
SPT Strength e 2 I =E| 5
D(en?;h Results Shear (nlqz\(l)eé)) D(en;:;h > Description of Strata % E | ‘cfé T E
(Type) (kPa) s £ |74 =
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.30
0.30—N__quartzite and rare brick.
Firm brown to grey slightly gravelly slightly sandy silty CLAY. Gravel of
fine to coarse angular to sub-rounded sandstone and quartzite.
1.00 N=15 1
(2,3/4,4,3,4) 1.70
0
2.00 N=50 (10,13/50 2 200 """t ENofbereRdleatilom T T~ T Tt oo --

for 230mm)
0

LN ) I O
o

End of borehole at 2.00 m

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks

Refusal at 2.00m due to boulder. Live roots to 0.30m

Water Strike Details.

Recorded in metres below ground level (m bgl)

Date

Depth
Encountered

Casing
Depth

Inflow
Remarks

Depth to water
after 20 mins (m)




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 28/09/2015 WSO08a
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
i Co-ordinates:  E - Sheet 1 of 1
PrOJ.eCt Logged by:
Engineer: Hugh Dyer MM
12}
o] 4 =| =
Depth SPT Strength | | /gl Depth | § - 2o 58| 8=
o
(m) Results Shear (mAOD) (m) Description of Strata ZE |2 S| & 3
(Type) (kPa) 3 = 3| =
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.30
0.30[; quartzite and rare brick.
Firm to stiff brown to light brown slightly gravelly slightly sandy CLAY.
Gravel of fine to coarse angular to sub-rounded sandstone and 0.70
quartzite. ’
D1:0.90m _ -
1.00 '\;_;/% 333 T 100 Firm brown slightly gravelly sandy CLAY. Gravel of fine to coarse
E)’ 3.3.3) angular to sub-rounded sandstone and quartzite.
1.00
D2 :1.90m
2.00 ?‘=52%é5*9/?0 2 2.00 End of borehole at 2.00 m
or 235mm

0

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks

Refusal at 2.00m due to boulder. Live roots to 0.30m

Water Strike Details. Recorded in metres below ground level (m bgl)

Depth Casing

Date Encountered Depth

Inflow
Remarks

Depth to water
after 20 mins (m)




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 28/09/2015 WS09
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329879.18E-  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343486.92N MM
12}
o a =
Depth SPT Strength Level Depth | § - 2~ h*
(m) Results Shear (mAOD)|  (m) > Description of Strata ZE ]
(Type) (kPa) 4 E fis]
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.40
quartzite and rare brick.
Brown to light brown slightly clayey gravelly SAND. Gravel of fine to
coarse angular to sub-rounded sandstone and quartzite.
D1:0.90m
1.00 N=9 ! B
(3,2/3,2,2,2) ~.
0 .
260 |-
D2 : 1.90m e
2.00 N=7 2 HL
(2,1/2,2,1,2) .
0
3.00 N=1 ’ Firm brown slightly gravelly very sandy CLAY. Gravel of fine to coarse
1,0/0,0,0,1) 9Nty gravelly very sandy LLAY.
E)‘ e angular to sub-rounded sandstone and quartzite.
100 |-
4.00 '::glo 101 ¢ Brown SAND and GRAVEL. Gravel of fine to coarse sub-angular to . 2:
g)’ 1,0,1) rounded sandstone and quartzite. AR
1.00 Ll
D3:4.90m
5.00 N=8 S I End of borehale at 5.00m 7T T TTTTC
(2,3/2,2,2,2)
0

LN ) I O
o

General Notes

1. Shear Strengths determined by hand shear vane.

2. See key sheet for explanation of symbols

Remarks
GW at 3.00m. Live roots to 0.40m

Water Strike Details.

Recorded in metres below ground level (m bgl)

Date Depth Casing Inflow Depth to water
Encountered Depth Remarks after 20 mins (m)
3.00




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 28/09/2015 WS10
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329926.75E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343371.24N MM
12}
ko) 4 =] o
Depth SPT Strength | | /gl Depth | § - 2o 58| 8=
(m) Results Shear (mAOD)|  (m) > Description of Strata £E |2C| SE
(Type) (kPa) g = =8| =
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.40
0.40— quartzite and rare brick.
T Light brown SAND and GRAVEL. Gravel of fine to coarse angular to
sub-rounded sandstone and quartzite.
0.80
D1:0.90m
1.00 N=14 !
(4,4/4,3,3,4) 1.20
0 L Firm to stiff brown slightly gravelly slightly sandy CLAY. Gravel of fine to
coarse angular to sub-rounded sandstone and quartzite.
0.70
ZD%O 1.90m N=13 92 2 1.90 ® Stiff grey silty CLAY. Root traces throughout.
2.00 (1211,2.4,6) |3 0.40
0 2.30 . Firm brown very sandy CLAY. 0.30
260 3 Brown SAND and GRAVEL. Gravel of fine to coarse sub-angular to
' rounded sandstone and quartzite. 0.40
D3 :2.90m - A 4
3.00 g (25/60; R I End of borehdle at 3.00m ~~ 77T TTTTTTTTOOC
mm/0 for
O0mm)

0

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks

Refusal at 3.00m due to boulder. GW at 3.00m. Live roots to 0.40m

Water Strike Details.

Recorded in metres below ground level (m bgl)

Date Depth Casing Inflow Depth to water
Encountered Depth Remarks after 20 mins (m)
3.00




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 28/09/2015 WS11
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329853.75E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343305.46N MM
12}
o] 4 =| =
Depth SPT Strength | | /gl Depth | § - 2o 58| 8=
(m) Results Shear (mAOD)|  (m) > Description of Strata £E |2C| SE
(Type) (kPa) s £ |74 =
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.40
040 quartzite and rare brick.
. Orange brown SAND and GRAVEL. Gravel of fine to coarse angular to
sub-rounded sandstone and quartzite.
D1:0.90m
1.00 N=7 ! 120 [
(2,2/2,1,2,2) o
0 R
1.60 Brown very clayey GRAVEL. Gravel of fine to coarse angular to sub- I.:_ e
rounded sandstone and quartzite. I
D2 :1.90m -
2.00 N=9 2 080 |["[*
(3,3/3,2,2,2) y
0 .
240 Orange brown SAND and GRAVEL. Gravel of fine to coarse angular to
sub-rounded sandstone and quartzite.
3.00 N=9 3 -
(2,2/3,2,2,2) [ o 8
0 H
2.60 :
4.00 N=8 s M.
(1,1/2,2,2,2)
0
D3:4.90m
5.00 N=18 S I End of borehale at 5.00m 7T T TTTTC
(3,5/5,4,4,5)

0

LN ) I O
o

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks

GW at 3.50m. Live roots to 0.40m

Water Strike Details.

Recorded in metres below ground level (m bgl)

Date Depth Casing Inflow Depth to water
Encountered Depth Remarks after 20 mins (m)
3.50




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 28/09/2015 WS12
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329952.37E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343219.22N MM
12}
ko) 4 =] o
Depth SPT Strength | | /gl Depth | § - 2~ X &2
(m) Results Shear (mAOD)|  (m) > Description of Strata £E | 2% g 3
(Type) (kPa) 3 £ o
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
D1:0.20m clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.40
040 quartzite and rare brick.
. Light brown silty SAND and GRAVEL. Gravel of fine to coarse angular
to sub-rounded sandstone and quartzite.
1.00
1.00 N=13 1
(3,4/2,4,3,4)
0
1.40 Firm brown siightly gravelly slightly sandy silty CLAY. Gravel of fine to
coarse angular to sub-rounded sandstone and quartzite. Cobbles of
sandstone and quartzite.
D2:1.90m
2.00 N=22 2 1.20
(3,3/3,4,7,8)
0
2601~ -
. Brown to light brown very clayey SAND.
0.60
3.00 N=39 3 v
(5,6/8,10,10,11) 320
0 i N Very stiff to hard brown to purplish brown slightly gravelly very sandy
o CLAY. Gravel of fine to coarse sub-angular to rounded sandstone and
3.50 140 quartzite. 0.80
D3 :3.90m
4.00 N=48 S e End of borehale at400m ~ T TT 7T

(11,12/11,11,12

14)
0

LN ) I O
o

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks

Collapse at 4.00m. GW at 3.00m. Live roots to 0.40m

Water Strike Details. Recorded in metres below ground level (m bgl)

Date Depth Casing Inflow Depth to water
Encountered Depth Remarks after 20 mins (m)
3.00




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 28/09/2015 WS13
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329856.86E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343173.18N MM
12}
o] 4 =| =
Depth SPT Strength | | /gl Depth | § - 2o 58| 8=
(m) Results Shear (mAOD)|  (m) > Description of Strata £E |2C| SE
(Type) (kPa) g = =&l =
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.30
0.30—N\__quartzite and rare brick.
Light brown to brown silty SAND and GRAVEL. Gravel of fine to coarse
angular to sub-rounded sandstone and quartzite. 0.60
D1:0.80m
1.00 N=33 1 0.90 Stiff brown slightly gravelly slightly sandy silty CLAY. Gravel of fine to
(5,8/9,9,8,7) coarse angular to sub-rounded sandstone and quartzite. o
0 090 |-
D2 1.90m 1-80 =~ 5iff brown to purplish brown slightly gravelly sightly sandy silty CLAY. .
200 N=23 89 2 )
200 (7,11/7,6,5,5) 070 |. [
0 : .
2.50 Stiff grey slightly sandy slightly gravelly silty CLAY. Gravel of fine to .
coarse angular to sub rounded sandstone and quartzite. I
D3 :2.90m = He
3.00 N=24 92 3 A
3,7/54,6,9 o
3.00 E) ) 150 .
4.00 :\17:7221 6,5.7) ¢ 400 . |  Stiff grey to brown very sandy CLAY. - '
()Y o 050 |-+
4.50 140 Very stiff red to reddish brown slightly gravelly silty CLAY. =
050 |-
500 N=37 140 R e Endofboreholeat5.00m T —

(
(

8,9/10,9,8,10)
)

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks
Live roots to 0.30m

Water Strike Details. Recorded in metres below ground level (m bgl)

Depth Casing Inflow

Date Encountered Depth Remarks

Depth to water
after 20 mins (m)




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 28/09/2015 WS14
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329894.36E -  |Sheet 1of 1
roject Logged by:
Engineer: Hugh Dyer 343076.41N MM
12}
o 2 =| =
Depth SPT Strength | | /gl Depth | § - 2~ X &2
(m) Results Shear (mAOD) (m) > Description of Strata ZE |2 ] g 3
(Type) (kPa) 4 E —m
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone, 0.40
040 quartzite and rare brick.
: K Firm light brown to brown slightly sandy slightly gravelly silty CLAY.
Gravel of fine to coarse angular to sub-rounded sandstone and 0.50
quartzite. ’
?2)0 0.90m N=18 4 0.901=— Stiff red brown to brown slightly sandy slightly gravelly silty CLAY.
: (2,4/4,4,5,5) Gravel of fine to coarse angular to sub-rounded sandstone and RN
0 T quartzite. e
1.50 95 ok
D2 : 1.90m s
2.00 N=35 2 210 1
(3,4/5,7,9,14) .
0
2.50 103
D3 :2.90m ~H
3.00 g 0(75 f/%ff L Erd of borehdle at 300 7T TTTTTTTOC
mm/0 for
O0mm)

0

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks

Refusal at 3.00m due to boulder. Live roots to 0.40m

Water Strike Details. Recorded in metres below ground level (m bgl)
Date Depth Casing Inflow Depth to water
Encountered Depth Remarks after 20 mins (m)




Project: Ruabon Park, Wrexham Method: WS
Project ID: 773135 Start: 28/09/2015 WS15
Location: Wrexham Finish:
Level (mOD): 1:50
Client: Carter Jonas .
brol Co-ordinates: ~ 329785.43E -  |Sheet1of1
roject Logged by:
Engineer: Hugh Dyer 343017.63N MM
12}
o] 4 =| =
Depth SPT Strength Level Depth | § - 2~ Tl L=
(m) Results Shear (mAOD)|  (m) > Description of Strata ZE ] g 3
(Type) (kPa) 4 E fis]
TOPSOIL: Firm dark brown to black slightly sandy slightly gravelly silty
clay. Gravel of fine to coarse angular to sub-rounded sandstone,
040 quartzite and rare brick.
: Y Firm to stiff light brown to grey slightly gravelly sandy CLAY. Gravel of
; fine to coarse angular to sub-rounded sandstone and quartzite.
D1:0.90m 0.95E=
1.00 N=20 1 1'00 ——N\__Red to red brown slightly clayey SAND. N
(3,6/5,5,4,6) N Firm to stiff brown to dark brown slightly gravelly very sandy CLAY. N
() Gravel of fine to coarse angular to sub-rounded sandstone and NN
quartzite. S
D2 : 1.90m NN
2.00 N=25 2 2.00 W
(3,4/4,7,7,7) .
0
3.00 '\51;2/28 789 ’ 3.00F Very stiff to hard grey to purplish grey slightly gravelly slightly sandy \u_g
(9.8/8,7,8,9) silty CLAY. Gravel of fine to coarse angular to sub-rounded sandstone ]
0 and quartzite. P
3.50 140 JH
170 [SHE
4.00 N=40 4 NN
(5,7/7,10,11,12) S
0 S
4.50 140 L=
é;o4 . ?23 5(25 f/%fo ; 470 End ofborehdle at470m ~ T T T ’
:4.70m mm/50 for

145mm)

0

LN ) I O
o

General Notes

1. Shear Strengths determined by hand shear vane.
2. See key sheet for explanation of symbols

Remarks

Refusal at 4.70m due to boulder. Live roots to 0.40m

Water Strike Details. Recorded in metres below ground level (m bgl)

Depth

Date Encountered

Casing
Depth

Inflow
Remarks

Depth to water
after 20 mins (m)













Appendix B

Gas and Groundwater Monitoring Results
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Appendix C

Geotechnical Test Results
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Building 7200
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Cambridge
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Particle Size Distribution Test

BS1377 : Part 2 : 1990
Wet Sieve, Clause 9.2

Hole Number: TPO08 Depth (m): 0.50

Sample Number: 1 Sample Type: B

g £ § & EBFF § =818 .3 2 2 ooy 100.00
~ /J 90.00
L
v 80.00
CH 70.00
// 60.00 2
// 50.00 E,)
( =
// 8
40.00 5
[-¥
30.00
20.00
10.00
0.00
0.0001 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).

BS Test | Percentage Soil Total
Sieve Passing Fraction | Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 27
37.5 91 Sand 32
20 88 Silt / Clay 41
10 82
6.3 78
3.35 75

2 73
1.18 71 Remarks:

0.6 63 See summary of soil descriptions.
0.3 63

0.212 58
0.15 51
0.063 41 Checked By  [Date Approved By [Date

“o 19/10/15 @ 19/10/15

RUABON PARK, WREXHAM, WALES.

Contract No.:
PSL15/4944
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Particle Size Distribution Test

BS1377 : Part 2 : 1990

Wet Sieve & Pipette Analysis, Clause 9.2 & 9.4

Hole Number: TP24 Depth (m): 1.20
Sample Number: 1 Sample Type: B
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Particle Size (mm).

BS Test | Percentage Particle Percentage Soil Total
Sieve Passing Diameter Passing Fraction | Percentage
125 100
75 100 0.02 24 Cobbles 0
63 100 Gravel 43
37.5 91 0.006 18 Sand 28
20 83 Silt 17

10 73 0.002 12 Clay 12
6.3 66
3.35 61
2 57
1.18 55 Remarks:
0.6 51 See summary of soil descriptions.
0.3 44

0.212 36
0.15 32

0.063 29 Checked By  [Date Approved By [Date

“o 19/10/15 @ 19/10/15

RUABON PARK, WREXHAM, WALES.

Contract No.:
PSL15/4944
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Particle Size Distribution Test

BS1377 : Part 2 : 1990
Wet Sieve, Clause 9.2

Hole Number: TP37 Depth (m): 2.00
Sample Number: 1 Sample Type: B
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0.0001 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).

BS Test | Percentage Soil Total
Sieve Passing Fraction | Percentage
125 100
75 100 Cobbles 0
63 100 Gravel 33
37.5 94 Sand 47
20 38 Silt / Clay 20

10 80
6.3 74
3.35 70
2 67
1.18 63 Remarks:
0.6 54 See summary of soil descriptions.
0.3 37

0.212 31
0.15 26

0.063 20 Checked By  [Date Approved By [Date

“o 19/10/15 @ 19/10/15

RUABON PARK, WREXHAM, WALES.

Contract No.:
PSL15/4944
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Final Report

Chemtest Ltd.

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

Details:

15-23878-1
16-Oct-2015
Professional Soils Laboratory

5/7 Hexthorpe Road
Doncaster

South Yorkshire
DN4 0AR

Anthony Watkins
Mark Beastall
Russell Gunson
Sean Royle

PSL15/4944 - Ruabon Park, Wrexham,

Wales
Date Received:
Date Instructed:
5 Target Date:
5 Results Due:
16-Oct-2015

Keith Jones, Technical Manager

13-Oct-2015

12-Oct-2015

16-Oct-2015

16-Oct-2015
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Report Information

Key

U UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< "less than"
> ‘"greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVCOs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at our Coventry laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

Sample Retention and Disposal

All soil samples will be retained for a period of 60 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.co.uk

Page 3 of 3



Appendix D

Results of Chemical Analysis



Final Report

Chemtest Ltd.

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

Details:

15-22938-1

09-Oct-2015

MLM

55 Charlotte Street

Birmingham

B3 1PX

Hugh Dyer

773135 - Ruabon Park, Wrexham

Date Received:

Date Instructed:

164 Target Date:
5 Results Due:
09-Oct-2015

Darrell Hall, Laboratory Director

01-Oct-2015

05-Oct-2015

09-Oct-2015

09-Oct-2015
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AA-Split Chromatogram on Soil Sample: 200052

Chromatogram

Sampdc Mams : 200052 15-22838 Samplc #: 017 Paga 1 of 1
FleMame  : TA201%GC22 Datall 0 Ootober2015-GC2A0s00t o2 0600t S-922-01 7 mw

Dale : 302015 132355
Maothod Time of Injecticrr 06/ 100204 5§ 22:43:09

Start Tima - 0U00 min Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV

Resporss [mb]

oo oot B o B oot Bt ot s oo Bt o

5D

[w] ewyy
oF 7 o 58 e 55 0% ar or 5E oe 5E o g o
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AA-Split Chromatogram on Soil Sample: 200065

Chromatogram

Sampdc Mams : 200085 Sampla#: M8 Papa 1 of 1
FleMame  : TA201%GC22 Datall 0 Ootober2015-GC2A0s00t o2 0600t 5-p22-018 mw

Dale : 312015 132425
Maothod Time: of Injecticrr 06/ 100204 5 23004 1085

Start Tima - 0U00 min Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV

Resporss [mb]

oo oot B o B oot Bt ot s oo Bt o
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5 e 5

[w] ewyy
oF 7 o 58 e 55 0% ar or 5E oe
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AA-Split Chromatogram on Soil Sample: 200071

Chromatogram

Sampds Mams : 200071 Sampla#: 13 Papa 1 of 1
FleMame  : TA201%GC22 Datall 0 Ootober2015-GC2A0800t o2 0600 5-p=22-019 mw

Dale : 002015 13:24:44
Maothod Time of Injecticre 06/ 100204 5 2318008

Start Tima - 0U00 min Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV
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AA-Split Chromatogram on Soil Sample: 200095

Chromatogram

Sampdc Mams : 200055 Sampla #: 020 Papa 1 of 1
FleMame  : TA201%GC22 Datall 0 Ootober2015-GC2A0s00t B-pe2a 0600t 5-pc22-020 mw

Dale : 302015 132502
Maothod Time of Injecticre 06/ 100204 5 23037 105

Start Tima - 0U00 min Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV
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AA-Split Chromatogram on Soil Sample: 200109

Chromatogram

Sampds Mams : 200103 Sampla#: Papa 1 of 1
Filablama Tm15mm1DW1LMW¢IEﬂWWM

Duate ; 0o 0205 132527
Mathod Time of Injaction: D6'1O/20 5 2X54:57

Elnﬂﬁm.:n.mnh Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV
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AA-Split Chromatogram on Soil Sample: 200116

Chromatogram

Sampds Mams : 200115 Sampla #: 022 Papa 1 of 1
FleMame  : TA201%GC22 Datall 0 Ootober2015-GC2A0s00t o2 0600 5-pc22-022 mw

Date : 0102015 132545

Maothod Time of Injecticrr 07100204 5 00013200

Start Tima - 0U00 min Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV
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AA-Split Chromatogram on Soil Sample: 200134

Chromatogram

Samplc Mams : 200134 Sampla #: 023 Papa 1 of 1
Filablama Tm15mm1DW1LMW¢IEﬂWWM

Date ; oM 0205 13:25058
Mathod Time of Injaction: 07/ 104201 5 0030053

Elnﬂﬁm.:n.mnh Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV
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AA-Split Chromatogram on Soil Sample: 200137

Chromatogram

Sampdc Mams : 200137 Sampla #: 024 Papa 1 of 1
FleMame  : TA201%GC22 Datall 0 Ootober2015-GC2A0s00t o2 0600t 5-pc22-024 mw

Dale : 302015 13:25:21
Maothod Time of Injecticer 07/ 100204 5 G0c48:30

Start Tima - 0U00 min Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV
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AA-Split Chromatogram on Soil Sample: 200139

Chromatogram

Sampds Mams : 200133 Sampla #: 125 Papa 1 of 1
FleMame  : TA201%GC22 Datall 0 Ootober2015-GC2A0s00t o2 0600t 5-pc22-025 mw

Dale : 30205 13257
Maothod Time of Injecticer 07/ 100204 5 01-06:30

Start Tima - 0U00 min Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV
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AA-Split Chromatogram on Soil Sample: 200158

Chromatogram

Samplc Mams : 2001528 Sampla #: 025 Papa 1 of 1
Filahame Tm15mm1DW1LMW¢IEﬂWWM
Date : 094'1[!’21]1:-13262
Matod Time of Injaction: 07102015 01-24:37

Start Tima - 0U00 min Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV
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AA-Split Chromatogram on Soil Sample: 200160

Chromatogram

Sampds Mams : 200180 Sampla #: 027 Papa 1 of 1
Filablama Tm15mm1DW1LMW¢I5ﬂBﬂ}:ﬁWm

Date ; oM 0205 13:27:14
Mathod Time of Injaction: 07104201 5 01:42:38

Elnﬂﬁm.:n.mnh Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV
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AA-Split Chromatogram on Soil Sample: 200163

Chromatogram

Samplc Mams : 200183 Sampla #: 028 Papa 1 of 1
Filablama Tm15mm1DW1LMW¢IEﬂWWM

Date ; oo 0205 13:27:34
Mathod Time of Injaction: 07/ 104201 5 020002

Elnﬂﬁm.:n.mnh Ermed Tima - 11.06 min. Low Proing - 495 .00 mi High Point : 255 00 mV
Plot Ofisgt: 1500 mV Plot Scala: 2500 mV
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Report Information

U UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< "less than"
> ‘"greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVCOs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at our Coventry laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

Sample Retention and Disposal

All soil samples will be retained for a period of 60 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.co.uk
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Final Report

Chemtest Ltd.

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

Details:

15-23813-1
15-Oct-2015

MLM

55 Charlotte Street
Birmingham

B3 1PX

Michael Maynard
773135 - Ruabon Park

Date Received:

Date Instructed:

10 Target Date:
5 Results Due:
15-Oct-2015

Phil Hellier, Project Director

12-Oct-2015

12-Oct-2015

16-Oct-2015

16-Oct-2015
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Deviations

In accordance with UKAS Policy on Deviating Samples TPS 63. Chemtest have a procedure to ensure 'upon receipt of each sample a competent
laboratory shall assess whether the sample is suitable with regard to the requested test(s)'. This policy and the respective holding times applied, can
be supplied upon request.The reason a sample is declared as deviating is detailed below. Where applicable the analysis remains UKAS/MCERTs

accredited but the results may be compromised.

Sampile ID: Sample Ref: Sampile ID: S;n;f;?d %Zvcizt(isc;? Containers Received:
203888 WS01 W1 07-May-2015 B Coloured Winchester 1000ml
203888 WSO01 Wi1 07-May-2015 B Plastic Bottle 1000ml
203889 WS02 W1 07-May-2015 B Coloured Winchester 1000mi
203889 WS02 W1 07-May-2015 B Plastic Bottle 1000ml
203890 WSO03 W1 07-May-2015 B Coloured Winchester 1000ml
203890 WS03 W1 07-May-2015 B Plastic Bottle 1000ml
203891 WS04 W1 07-May-2015 B Coloured Winchester 1000ml
203891 WS04 W1 07-May-2015 B Plastic Bottle 1000ml
203892 WS07 W1 07-May-2015 B Coloured Winchester 1000ml
203892 WS07 W1 07-May-2015 B Plastic Bottle 1000ml
203893 WSO09 W1 07-May-2015 B Coloured Winchester 1000ml
203893 WS09 W1 07-May-2015 B Plastic Bottle 1000ml
203894 WS11 W1 07-May-2015 B Coloured Winchester 1000ml
203895 WS13 W1 07-May-2015 B Coloured Winchester 1000ml
203895 WS13 W1 07-May-2015 B Plastic Bottle 1000ml
203896 WS14 W1 07-May-2015 B Coloured Winchester 1000ml
203896 WS14 W1 07-May-2015 B Plastic Bottle 1000ml
203897 WS15 W1 07-May-2015 B Coloured Winchester 1000ml
203897 WS15 W1 07-May-2015 B Plastic Bottle 1000ml
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Report Information

Key

U UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< "less than"
> ‘"greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVCOs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at our Coventry laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

Sample Retention and Disposal

All soil samples will be retained for a period of 60 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.co.uk
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Appendix E

Soakaway Test Results



SOAKAWAY TEST RESULTS
Based on BRE Digest 365: Soakaway Design (2007)

Project Name: Ruabon Park, Wrexham
Location: Wrexham, Wales
Project Ref: 773135
Test Location: TP21 [Soil Infiltration Rate (m/sec) | [Test Failed
Readings: Trial Pit Dimensions (m)
Time Water Level Length 2.90
(mins) (m bgl) Width 0.75
1 0.40 Depth 2.20
2 0.41
3 0.41 [Assumed Invert Level (m bgl) | 1 0.40]
4 0.42
5 0.42 Ground Conditions:
10 0.44 Refer to engineers logs
16 0.46
20 0.48
25 0.49
30 0.50
60 0.58 |Was trial pit filled with gravel (Yes/No): No
120 0.67
180 0.80 Remarks:
240 0.83
300 0.90
360 0.96
= Fall in Water over Time
2 0.00
£
3 020 —t—Time
g LT Y bbbl 75% Effective Depth
8 K

0.80

1.00

1.20

1.40

1.60

1.80

2.00

—

—— e e —— — —

0 10 20 30 40 50 60 70 80 90100110120130140150160170180190200210220230240250260270280290300310320330340350360370380

—— = = 25% Effective Depth

Time (mins)

. " . Vs -
Soil Infiltration Rate (m/sec) f p75 - 25
0 pso X tp7s- 25

Fill Porosity Assumed porosity of granular fill material based on CIRIA 156 (%) 0.35
Effective depth storage volume of water in the trial pit between 75% and 25% effective

Viprs-2s 1.96
depth

Revised V y75 . 25 Reduced effective storage volume as a result of gravel fill 0.69

a The internal surface area of the trial pit up to 50% effective depth and including the base 8.75

pSo area :
to7s- 25 The time for the water level to fall from 75% to 25% effective depth
Soil Infiltration Rate (m/sec) f 1.958

f Test Failed




SOAKAWAY TEST RESULTS

Based on BRE Digest 365: Soakaway Design (2007)

Project Name:
Location:

Ruabon Park, Wrexham
Wrexham, Wales

Project Ref: 773135
Test Location: TP12 [Soil Infiltration Rate (m/sec) | [Test Failed
Readings: Trial Pit Dimensions (m)
Time Water Level Length 2.80
(mins) (m bgl) Width 0.75
1 0.31 Depth 2.00
2 0.33
3 0.36 [Assumed Invert Level (m bgl) | 1 0.31]
4 0.37
5 0.38 Ground Conditions:
10 0.44 Refer to engineers logs
16 0.51
20 0.55
25 0.58
30 0.62
60 0.72 [was trial pit filled with gravel (Yes/No): No
120 0.76
180 1.00 Remarks:
240 1.05
300 1.13
360 1.20
= Fall in Water over Time
2 0.00
E
g 0.20 Time
g ‘ ------- 75% Effective Depth
£ 0.40

0.60 \“

_’—\.—ﬂ—________
0.80

1.20

1.40

LI I T I I LI I XTI I T X L X T XXX XX XXX X X1

1.80

0 10 20 30 40 50 60 70 80 90100110120130140150160170180190200210220230240250260270280290300310320330340350360370380

—— = = 25% Effective Depth

Time (mins)

. " . Vs -
Soil Infiltration Rate (m/sec) f p75 - 25
0 pso X tp7s- 25

Fill Porosity Assumed porosity of granular fill material based on CIRIA 156 (%) 0.35
Effective depth storage volume of water in the trial pit between 75% and 25% effective

Viprs-2s 1.78
depth

Revised V y75 . 25 Reduced effective storage volume as a result of gravel fill 0.62

a The internal surface area of the trial pit up to 50% effective depth and including the base 8.12

pSo area :
to7s- 25 The time for the water level to fall from 75% to 25% effective depth

Soil Infiltration Rate (m/sec)

f 1.780

f Test Failed




SOAKAWAY TEST RESULTS
Based on BRE Digest 365: Soakaway Design (2007)

Project Name:
Location:

Ruabon Park, Wrexham
Wrexham, Wales

Project Ref: 773135
Test Location: TP33 |Soil Infiltration Rate (m/sec) | [Test Failed
Readings: Trial Pit Dimensions (m)
Time Water Level Length 3.30
(mins) (m bgl) Width 0.70
1 0.35 Depth 1.90
2 0.37
3 0.39 [Assumed Invert Level (m bgl) | 1 0.35]
4 0.41
5 0.42 Ground Conditions:
10 0.45 Refer to engineers logs
16 0.47
20 0.50
25 0.53
40 0.58
50 0.65 |Was trial pit filled with gravel (Yes/No): No
60 0.67
90 0.71 Remarks:
120 0.79
150 0.85
180 0.87
240 1.02
300 1.15
= Fall in Water over Time
2 0.00
3
< — TiME
E 0.20
% ------- 75% Effective Depth
=

1.60

0 10 20 30 40 50 60 70 80 90 100110120 130140150160 170180 190200 210220230 240 250260270280290 300310 320

—— = = 25% Effective Depth

Time (mins)

Soil Infiltration Rate (m/sec)

£ V75 - 25
0 pso X tp7s- 25

Fill Porosity Assumed porosity of granular fill material based on CIRIA 156 (%) 0.35
Effective depth storage volume of water in the trial pit between 75% and 25% effective

Viprs-2s 1.79
depth

Revised V y75 . 25 Reduced effective storage volume as a result of gravel fill 0.63
The internal surface area of the trial pit up to 50% effective depth and including the base

T pso area 8.51

to7s- 25 The time for the water level to fall from 75% to 25% effective depth

Soil Infiltration Rate (m/sec)

f 1.790

f Test Failed




SOAKAWAY TEST RESULTS
Based on BRE Digest 365: Soakaway Design (2007)

Project Name:
Location:

Ruabon Park, Wrexham
Wrexham, Wales

Project Ref: 773135
Test Location: TP32 |Soil Infiltration Rate (m/sec) | [2.96E-04
Readings: Trial Pit Dimensions (m)
Time Water Level Length 3.30
(mins) (m bgl) Width 0.70
1 1.34 Depth 1.90
2 1.37
3 1.40 [Assumed Invert Level (m bgl) | 1 1.34]
4 1.42
5 1.49 Ground Conditions:
6 1.51 Refer to engineers logs
7 1.53
8 1.58
9 1.62
10 1.67
11 1.71 |Was trial pit filled with gravel (Yes/No): No
12 1.76
13 1.80 Remarks:
Fall in Water over Time
§ 0.00
£
5 0.20 ——t— Time
g 0080 A .| mmmmm—— 75% Effective Depth
£
0.60 = = = 25% Effective Depth
0.80
1.00
1.20
1.40 0\0\#
1.60 \.-Ro‘
180 ----------------?:’-\-’}**
2.00

10 20
Time (mins)

Soil Infiltration Rate (m/sec) f

V75 - 25

0 pso X tp7s- 25

Fill Porosity Assumed porosity of granular fill material based on CIRIA 156 (%) 0.35
Effective depth storage volume of water in the trial pit between 75% and 25% effective

Viprs-2s 0.65
depth

Revised V y75 . 25 Reduced effective storage volume as a result of gravel fill 0.23

a The internal surface area of the trial pit up to 50% effective depth and including the base 4.55

pSo area :
to7s- 25 The time for the water level to fall from 75% to 25% effective depth 8.00
Soil Infiltration Rate (m/sec) f 0.647

2184
f 2.96E-04




Appendix F

Generic Assessment Criteria



Screening Levels - Human Health (soil)

on sandy loam soil with SOM 6%

MCH/16.03.15 v.3

LQM/CIEH S4UL Residential Allotments Commercial
(except allotments) With Without
homegrown homegrown
produce produce
Metals and semi-metals (based
Arsenic (inorganic) 37 40 43 640
Beryllium 1.7 1.7 35 12
Boron 290 l.le+4 45 2.4e+5
Cadmium 11 85 1.9 190
Chromium III (or 910 910 18000 8600
total)
Chromium VI 6 6 1.8 33
(hexavalent)
Copper 2400 7100 520 6.8e+4
Mercury (inorganic) 40 56 19 1100
Nickel 180 180 230 980
Selenium 250 430 88 1.2e+4
Vanadium 410 1200 91 9000
Zinc 3700 4.0e+4 620 7.3e+5
Lead (Defra C4SL used
in the absence of a 200 310 80 2330
published S4UL)
Polycyclic Aromatic Hydrocarbons (based on sandy loam soil with SOM 1%
210 3000 34 8.4e+4
Acenaphthene 510 4700 85 9.7e+4
1100 6000 200 1.0e+5
170 2900 28 8.3e+4
Acenaphthylene 420 4600 69 9.7e+4
920 6000 160 1.0e+5
2400 3.1e+4vep (117) 380 5.2e+5
Anthracene 5400 3.5e+4 950 5.4e+5
1.1e+4 3.7e+4 2200 5.4e+5
7.2 11 2.9 170
Benzo[a]anthracene 11 14 6.5 170
13 15 13 180
2.2 0.97 35
Benzo[a]pyrene 2.7 3.2 2.0 35
3.0 3.5 36
2.6 3.9 0.99 44
Benzo[b]fluoranthene 3.3 4.0 2.1 44
3.7 4.0 3.9 45
320 290 3900
Benzo[ghi]perylene 340 360 470 4000
350 640 4000
77 37
Benzo[k]fluoranthene 93 110 75 1200
100 130
15 30 4.1
Chrysene 22 31 9.4 350
27 32 19
. 0.24 0.31 0.14 3.5
glbenzo[ah]anthracen 0.28 0.32 0.27 3.6
0.30 0.32 0.43 3.6
280 1500 52
Fluoranthene 560 1600 130 2.3e+4
890 1600 290
170 2800 27 6.3+4
Fluorene 400 3800 67 6.8e+4
860 4500 160 7.1e+4
27 45 9.5 500
Indeno[123-cd]pyrene 36 46 21 510
41 46 39 510
2.3 2.3 4.1 190
Naphthalene 5.6 5.6 10 460
13 13 24 1100
95 1300 15 2.2e+4
Phenanthrene 220 1500 38 2.2e+4
440 1500 90 2.3e+4
620 3700 110
Pyrene 1200 3800 270 5.4e+4
2000 3800 620




Screening Levels - Human Health (soil)

LQM/CIEH S4UL Residential Allotments Commercial
(except allotments) With Without
homegrown homegrown
produce produce
BTEX (based on sandy loam soil with SOM 1%
0.087 0.38 0.017 27

Benzene 0.17 0.7 0.034 47

0.37 1.4 0.075 90

130 880(vap 869) 22 5.6e+4V2p (869)
Toluene 290 1900 51 1.1e+5vep (1920)

660 3900 120 1.8e+5vaP (4360)

47 83 16 5700vap (518)
Ethylbenzene 110 190 39 1.3e+4vep (1220)

260 440 91 2.7e+4Vap (2840)

56 79 29 5900
m- & p-xylene 130 180 69 1.4e+4

310 430 160 3.0e+4

60 88 28 6600
o-xylene 140 210 67 1.5e+4

330 480 160 3.3e+4

Petroleum Hydrocarbons (based on

sandy loam soil with SOM 1%, 2.5% or 6%

MCH/16.03.15 v.3

42 42 730 3200
TPH aliphatic EC>5-6 78 78 1700 5900
160 160 3900 1.2e+4
100 100 2300 7800
TPH aliphatic EC>6-8 230 230 5600 1.7e+4
530 530 1.3e+4 4.0e+4
27 27 320 2000
TPH aliphatic EC>8-10 65 65 770 4800ver (190)
150 150 1700 1.1e+4vep (451)
130veP (48) 130vap (48) 2200 9700
TPH aliphatic EC>10-12 330var (118) 330vap (118) 4400 2.3e+4vep (118)
760VveP (283) 770vap (283) 7300 4.7e+4vep (283)
1100 1100 l.1e+4 5.9e+4
TPH aliphatic EC>12-16 2400 2400 1.3e+4 8.2e+4
4300 4400 1.3e+4 9.0e+4°
6.5e+4 6.5e+4 2.6e+5 1.6e+6
TPH aliphatic EC>16-35 9.2e+4 9.2e+4 2.7e+5 1.7e+6
1.1e+5 1.1e+5 2.7e+5 1.8e+6
6.5e+4 6.5e+4 2.6e+5 1.6e+6
TPH aliphatic EC>35-44 9.2e+4 9.2e+4 2.7e+5 1.7e+6
1.1e+5 1.1e+5 2.7e+5 1.8e+6
70 370 13 2.6e+4
TPH aromatic EC>5-7 140 690 27 4.6e+4
300 1400 57 8.6e+4
130 860 22 5.6e+4Vap (869)
TPH aromatic EC>7-8 290 1800 51 1.1e+5
660 3900 120 1.8e+5v2p (4360)
34 47 8.6 3500veP (613)
TPH aromatic EC>8-10 83 110 21 8100var (1500)
190 270 51 1.7e+4vap 3580)
74 250 13 1.6e+4
TPH aromatic EC>10-12 180 590 31 2.8e+4
380 1200 74 3.4e+4
140 1800 23 3.6e+4
TPH aromatic EC>12-16 330 2300 57 3.7e+4
660 2500 130 3.8e+4
260 46
TPH aromatic EC>16-21 540 1900 110 2.8e+4
930 260
1100 370
TPH aromatic EC>21-35 1500 1900 820 2.8e+4
1700 1600
1100 370
TPH aromatic EC>35-44 1500 1900 820 2.8e+4
1700 1600
Phenols (based on sandy loam soil with SOM 1%, 2.5% or 6%
120 440 23 440
Phenol 200 690 42 690
380 1200 83 1300
Chlorophenols  (except UH s LEe Sl
pentachlorophenol) 2D 120 Lol e
4.5 210 0.70 4300
0.22 27vap (16:4) 0.03
Pentachlorophenol 0.52 29 0.08 400
1.2 31 0.19



Screening Levels - Human Health (soil)

LQM/CIEH S4UL Residential Allotment Commercial
(except allotments) With Without
homegrown homegrown
produce produce

Volatile Organic Com

ounds (based

on sandy loam soil with SOM 1%, 2.5% or 6%

0.0071 0.0092 0.0046 0.67
1,2-Dichloroethane 0.011 0.013 0.0083 0.97
0.019 0.023 0.016 1.7
8.8 9.0 48 660
1,1,1-Trichloroethane 18 18 110 1300
39 40 240 3000
1.6 3.9 0.41 270
'}'été::iloroethane o e 0 Se0
7.5 17 2.0 1100
1.2 1.5 0.79 110
'}'gl";::iloroethane 28 i e 2900
6.4 8.2 4.4 560
0.18 0.18 0.65 19
Tetrachloroethene (PCE) 0.39 0.40 1.5 42
0.90 0.92 3.6 95
0.026 0.026 0.45 2.9
Tetrachloromethane 0.056 0.056 1.0 6.3
0.13 0.13 2.4 14
0.016 0.017 0.041 1.2
Trichloroethene (TCE) 0.034 0.036 0.091 2.6
0.075 0.080 0.21 5.7
. 0.91 1.2 0.42 99
(Tc”hclr;'r%rfz’r“r:;ha”e 1.7 2.1 0.83 170
3.4 4.2 1.7 350
) 0.00064 0.00077 0.00055 0.059
S:I'c‘)’rri‘c’izt)he”e (viny! 0.00087 0.0010 0.0010 0.077
0.0014 0.0015 0.0018 0.12
0.46 0.46 5.9 56
Chlorobenzene 1.0 1.0 14 130
2.4 2.4 32 290
23 24 94 2000
1,2-Dichlorobenzene 55 57 230 4800
130 130 540 l.1e+4
0.4 0.44 0.25 30
1,3-Dichlorobenzene 1.0 1.1 0.6 73
2.3 2.5 1.5 170
61 61 15 44002 (224)
1,4-Dichlorobenzene 150 150 37 1.0e+4vap (540)
350 350 88 2.5e+4vap (1280)
1.5 1,5 4.7 102
1,2,3-Trichlorobenzene 3.6 3.7 12 250
8.6 8.8 28 590
2.6 2.6 55 220
1,2,4-Trichlorobenzene 6.4 6.4 140 530
15 15 320 1300
0.33 0.33 4.7 23
1,3,5-Trichlorobenzene 0.81 0.81 12 55
1.9 1.9 28 130
15 24 4.4 1700var (122)
‘T"eilcgétlorobenzene EC =e 11 3080 599
78 120 26 4400Vver (728)
0.66 0.75 0.38 49vap (39)
‘T"eilcgéilorobenzene L& 1L o 120+ O
3.7 4.3 2.2 240vep (235)
0.33 0.73 0.06 42
'T’é%r":;:ilorobenzene 77 1.7 ULIE e
1.6 3.5 0.37 96
5.8 19 1.2 640
Pentachlorobenzene 12 30 3.1 770
22 38 7.0 830
1.8vep (0.2) 4.1vap (0.2) 0.47 110vep (0.2)
Hexachlorobenzene 3.3vp (0:5) 5.7vap (0.5) 1.1 120vap (0:2)
4.9 6.7 2.5 120
0.14 0.14 4.8 11
Carbon disulphide 0.29 0.29 10 22
0.62 0.62 23 47
0.29 0.32 0.25 31
Hexachlorobutadiene 0.7 0.78 0.61 66
1.6 1.8 1.4 120

MCH/16.03.15 v.3




Screening Levels - Human Health (soil)

MCH/16.03.15 v.3

Pesticides (based on sandy loam soil with SOM 1%

5.7 7.3 3.2
Aldrin 6.6 7.4 6.1 170
7.1 7.5 9.6
0.97 7.0 0.17
Dieldrin 2.0 7.3 0.41 170
3.5 7.4 0.96
3.3 610 0.50 9300
Atrazine 7.6 620 1.2 9400
17.4 620 2.7 9400
0.032 6.4 0.0049
Dichlorvos 0.066 6.5 0.010 140
0.14 6.6 0.022
7.4 160 1.2 5600
Endosulfan 18 280 2.9 7400
41 410 6.8 8400
0.23 6.9 0.035 170
HCH (including Lindane) 0.55 9.2 0.087 180
1.2 11 0.21 180
Explosives (based on sandy loam soil with SOM 1%
1.6 65 0.24
2,4,6-Trinitrotoluene 3.7 66 0.58 1000
8.1 66 1.40
120 17
RDX 250 1.3e+4 38 2.1e+5
540 85
5.7 0.86
HMX 13 6700 1.9 1l.1e+5
26 3.9

2.5% or 6%



Assessment Criteria — Controlled Waters

MCH/16.03.15 v.3

Substance EQS DWS Substance EQS DWS

List 1

Fresh Estuary Marine

Mercury 1 0.5 0.3 1 Endrin 0.005 0.1
Cadmium 5 5 2.5 5 Total 'Drins 0.03 -
Hexachlorocyclohexane 0.1 0.02 0.02 = Hexachlorobenzene 0.03 =
Carbon tetrachloride 12 - Hexachlorobutadiene 0.1 -
Total DDT 0.025 0.5 Chloroform 12 -
pp DDT 0.01 - 1,2-dichloroethane 10 -
Pentachlorophenol 2 0.1 Trichlorethylene 10 -
Dieldrin 0.01 0.03 Perchlorethylene 10 -
Isodrin 0.005 0.1 Trichlorobenzene 0.4 -
Aldrin 0.01 0.03

List 2
1,1,1-Trichloroethane 100 = Fenitrothion 0.01 0.1
1,1,2-Trichloroethane 400 - Flucofuron 1 0.1
2,4-D (ester) 1 - Iron 1000 200
2,4-D (non-ester) 40 - Linuron 2 0.1
2,4-Dichlorophenol 20 - Malathion 0.01 0.1
2-Chlorophenol 50 = Mecoprop 20 0.1
4-Chloro-3-methyl-phenol 40 - Mevinphos 0.02 0.1
Arsenic 50 10 Naphthalene 10 0.1
Atrazine &Simazine 2 0.1 Omethoate 0.01 0.1
Azinphos-methyl 0.01 0.1 PCSDs 0.05 0.1
Bentazone 500 0.1 Permethrin 0.01 0.1
Benzene 30 1 pH 6-9 6.5-10
Biphenyl 25 - Sulcofuron 25 0.1
Boron 2000 1000 Toluene 50 0.1
Chloronitrotoluenes 10 - Triazaphos 0.005 0.1
Cyfluthrin 0.001 0.1 Tributyltin 0.02 0.1
Demeton 0.5 0.1 Trifluralin 0.1 0.1
Dichlorvos 0.001 0.1 Triphenyltin 0.02 0.1
Dimethoate 1 0.1 Xylene (m and p, 0) 30 -
Endosulphan 0.003 0.1 TPH 30 10
List 2 (hardness related)

Hardness 0-50 >50 >100 >150 >200 >250
(mg/I CaCOs) -100 -150 -200 -250

Suitable for all fish
Copper 1 6 10 10 10 28 2000
Nickel 50 100 150 150 200 200 20
Vanadium 20 20 20 20 60 60 -
Suitable for salmonid
(game) fish
Chromium 5 10 20 20 50 50 50
Lead 4 10 10 20 20 20 25
Zinc 8 50 75 75 75 125 o
Suitable for Cyprinid
(coarse) fish
Chromium 150 175 200 200 250 250 50
Lead 20 125 125 250 250 250 25
Zinc 75 175 250 250 250 500 -
Other Compounds
Acrylamide 0.1 Tetrachloroethene and Trichloroethene 10
Antimony 5 Trihalomethanes(ii) 100
Benzo(a)pyrene 0.01 Vinyl chloride 0.5
Bromate 10 Aluminium 200
Cyanide 50 Iron 200
1, 2-dichloroethane 3 Manganese 50
Epichlorohydrin 0.1 Sodium 200
Fluoride 1.5 Tetrachloromethane 3
Heptachlor 0.03 Ammonium 0.5 mg/I
Heptachlor epoxide (iii) 0.03 Nitrate 50 mg/I
Other pesticides 0.1 Nitrite 0.5 mg/I
Pesticides (total) 0.5 Chloride 250 mg/I
PAHs(i) 0.1 Sulphate 250 mg/I
Selenium 10 TPH (1989 Regs) 10
Notes:

i. Specified compounds are benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[g,h,i]-perylene, indeno[1,2,3-c,d]pyrene.

ii. Specified compounds are chloroform, bromoform, dibromochloromethane, bromodichloro-methane.

Unless stated otherwise all units ug It




MCH/16.03.15 v.3

Assessment Criteria —Water Supply Pipes

Substance [1] WRAS Anglian Water UK WIR
(withdrawn)

PE PVC
Organic compounds
TPH 50 50 - 1000 [2] -
TPH >C5-C10 - - 2 1.4
TPH >C11-C20 - = 10 NL
TPH >C21-C40 - - 500 NL
Extended VOC suite - - 0.5 0.125
Extended SVOC suite - - 2 1.4
BTEX + MTBE - - 0.1 0.03
Chlorinated hydrocarbons
Dichloromethane - 1 = -
1,2-dichloroethane - 0.2 = -
1,1,1-trichloroethane - 8 - -
1,2-dichloropropane - 0.1 - -
Tetrachloromethane - 0.15 - -
Trichloroethene - 1.5 = =
Tetrachloroethene - 0.5 = =
Vinyl chloride - 0.1 - -
Methyl bromide - 10 - -
Total - 7 = =
Aromatic hydrocarbons
Benzene - 0.5 0.1 0.03
Ethylbenzene - 0.5 0.1 0.03
Trimethyl benzene - 0.1 - -
Propylbenzene - 2 - -
Toluene b 0.25 0.1 0.03
Xylenes - 0.5 0.1 0.03
Phenol 5 1 2 0.4
Cresol - 1 2 0.04
Total - 7 = =
Chlorinated phenols
Chlorophenols - 0.5 - -
Dichlorophenols - 0.5 - -
Trichlorophenols - 0.5 - -
2,4,6-trichlorophenol - 0.5 - -
Pentachlorophenol - 0.5 - -
Total b 1 2 0.04
Chlorinated aromatic hydrocarbons
Chlorobenzene - 0.5 - -
Dichlorobenzene b 0.5 - o
Trichlorobenzene B 0.5 o o
Pentachlorobenzene - 0.5 - -
Total - 1 - -
Polyaromatic hydrocarbons
Naphthalene - 5 - -
Anthracene B 10 o o
Phenanthrene - 10 - -
Fluoranthene b 10 o -
Pyrene - 10 - -
Benzo[a]pyrene - 1 - -
Total 50 20 2 1.4
Other organic compounds
Tetrahydrafurane - 4 - -
Styrene - 5) - -
Pyridine - 2 -
Ethers - - 0.5 1
Nitrobenzene - - 0.5 0.4
Ketones - - 0.5 0.02
Aldehydes - - 0.5 0.02
Amines - - Detected NL
Notes:

1. All units mg/kg in soil.

2 The threshold for TPH is 1000mg/kg provided no other organic compounds are present. If the TPH level exceeds 50mg/kg
then the sum of TPH plus other organic compounds must not be greater than the upper threshold. If the other compounds
are not tested for then the threshold for TPH must be set at the lower threshold.

3. All UKWIR TV’s (except BTEX and MTBE) are based on taste and odour detection threshold.

4. PE - polyethylene; PVC - polyvinyl chloride



Appendix G

Defining Risk



Identification of Unacceptable Risk

The method for risk evaluation is qualitative and is developed from the model provided in CIRIA C552
Contaminated Land Risk Assessment — a guide to good practice (DETR 2001). It involves classifying risk
in terms of (a) magnitude of the potential consequence (severity) of occurrence and (b) the probability
(likelihood) of occurrence. The risk rating derived is used to determine what action, if any, is needed to
further investigate that risk and/or remediate to reduce risk to an acceptable level.

Task 1: Classification of Consequence

Classification Definition Examples
Severe e Short-term (acute) risk to human Unusually high concentration of toxic substance on
health likely to result in “significant the surface of a garden or recreation area.
harm” (as defined in EPA90 Part 2a).
Major spillage of contamination from the site into
e Short-term (acute) risk of pollution of controlled waters. EA Category 1 pollution incident.
sensitive water resource. Closure of an abstraction point.
e Short-term (acute) risk to an Explosion, causing building collapse (and death if
ecosystem, or organism forming part occupied).
of an ecosystem.
Medium e Chronic damage to human health likely | Concentration of contaminant from site exceeds
to result in “significant harm”. generic or site-specific assessment criteria for
human health or water supply pipes. Presence of
e Pollution of sensitive water resource. asbestos.
¢ Significant change in a particular Leaching of contaminants from a site to a principal
ecosystem, or organism forming part or secondary (A) aquifer. Concentration exceeds
of such ecosystem. DWS or EQS in Inner Source Protection Zone (SPZ1).
EA Category 2 pollution incident.
Death of a species or loss of habitat within an area
of national importance.
Mild e Exposure is unlikely to result in Concentration of contaminant from site below
“significant harm” to human health. generic or site-specific assessment criteria.
e Pollution of non-sensitive water Pollution of secondary (B or undifferentiated)
resource. aquifer. EA Category 3 pollution incident.
« Damage to sensitive buildings, Damage to a building rendering it unsafe to occupy.
structures and services or the
environment. Death of a species or loss of habitat within an area
of local importance.
Loss of plants in garden or landscape areas (BS3882
limits exceeded).
Minor e Harm (but not significant harm) Pollution of unproductive strata.
resulting in a financial loss or
expenditure to resolve.
e Non-permanent human health effects.
o Easily repairable damage to buildings,
structures and services.




Task 2: Classification of Probability

Classification

Definition

High There is a pollution linkage and an event appears very likely in the short term and almost
Likelihood inevitable over the long term or there is actual evidence at the receptor of harm or pollution.
Likely There is a pollution linkage and all the elements are present and in the right place, which means

that it is probable that an event will occur.

Circumstances are such that an event is not inevitable, but possible in the short term and likely
over the long term.

Low Likelihood

There is a pollution linkage and circumstances are possible under which an event could occur.

However, it is by no means certain that even over a longer period such event would take place,
and is less likely in the shorter term.

Unlikely

There is a pollution linkage but circumstances are such that it is improbable that an event would
occur in the very long term.

Task 3: Risk Estimation

Consequence
Severe Medium Mild Minor
High Likelihood Moderate risk Low risk
E Likely Moderate risk Low risk Low risk
I:; Low Likelihood Moderate risk Low risk Low risk Very low risk
E Unlikely Low risk Low risk Very low risk Very low risk
No linkage No risk

Task 4: Description of the Estimated Risks and Likely Action Required

Risk

Action

Very high risk

There is a high probability that severe harm could arise or there is evidence that severe harm
is currently happening. This risk, if realised, is likely to result in substantial liability.

Urgent investigation and remediation are required for the site in its existing state
and for development.

High risk

Harm is likely to arise. Realisation of the risk is likely to present a significant liability.

Urgent investigation is required and remedial works may be necessary in the short
term and are likely over the long term. Remediation will be required for
development.

Moderate risk

A potential linkage is identifiable. However, it is either relatively unlikely that harm would be
severe or, if any harm were to occur, it is more likely that the harm would be relatively mild.

Investigation is required to quantify the risk and determine potential liability.
Remediation will be required for development.

Low risk

It is possible that harm could arise but it is likely that this harm, if realised, would at worst
normally be mild.

Investigation is not normally required but could be useful to confirm a preliminary
assessment. Remedial works are unlikely to be required or will be limited.

Very low risk

There is a low possibility that harm could arise. In the event of such harm being realised it is
not likely to be severe. Site is not capable of being determined under Part 2a.

No further action recommended.
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