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1.0

INTRODUCTION

MeCarthy Haulage Ltd (MHL) propose to construct a new distribution warchouse on land off
Abbey Road in Wrexham Industrial Estate.

The site is part of a land parcel purchased from Wrexham County Borough Council (WCBC)

by Clwyd Compounders (CC), who are currently fitting out their new warchouse on site.
MHL are purchasing part of the CC site for the construction of their new distribution
warchouse.

Prior to the purchase of the site by CC, WCBC commissioned several reports in 2011, which
then led onto remediation of the site in 2014, These reports have been made available to
MHL., and are listed below:

e Stage | Preliminary Environmental Risk Assessment, Smith Grant, February 2011,
Report R1570-R01-v2, Reference |.

s  Stage 2 Contamination Investigation, Smith Grant, December 2011, Report R1662-
ROT1-v1, Reference 2,

e Contamination Remediation Strategy. Smith Grant, May 2014, Report R1989-R01-v1,
Reference 3,

e Phase | Remediation Completion Report, Smith Grant, August 2014, Report R1989-
R0O2-v2, Reference 4.

In addition, a geo-environmental site assessment was undertaken for the CC development by
¢3p, which has also been provided, Reference 5.

At this stage, planning has not been obtained for the site, however, it is standard practice for
WCBC to place a contaminated land condition on any site on the Wrexham Industrial Estate
due to the area being used as a munitions manufacturing facility during World War 11

Therefore, MHL have appointed GroundSolve Ltd 1o carry out an investigation to address the
anticipated planning conditions, and also to provide geotechnical recommendations.

This report summarises the findings of the previous reports, and the remediation works
undertaken. It presents conceptual ground models and environmental risk assessments, along
with geotechnical recommendations for the development.
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2.0

THE SITE

2.1 Site Location and Description

The site is located off Abbey Road in Wrexham Industrial Estate, at National Grid Reference
SH 385 504, see Figure 1.

The site is bounded by Abbey Road to the west, Industrial units to the north, with a new
industrial building for CC, which is currently being fitted out to the south. A new access road
leading to this new warchouse defines the southern site boundary. The eastern site boundary
is heavily vegetated, with a drainage ditch visible in the woodland, and a concrete culvert
headwall in the northern corner of the site. The Kellogg's factory lies to the immediate east of
the woodland, see Figure 2.

Remnants of the past uses of the site can be seen in the eastern and western sides of the site,
in areas where ecological concerns are protected, i.e. badgers and butterflies. A newt fence
defines the development arca. Outside of these protected areas the ground levels have been
raised by around 1 to 1.50m, mainly by fill placed during the development of the CC site.

The site is some 150m long in a north to south direction, and 150m wide in an cast to west
direction. A topographical survey provided by the client is presented in Figure 2. It shows the
highest section has been raised to be around 29.20 1o 29.40mAOD. The area surrounding the
badger sett in the eastern side of the site is still at the previous ground level of around 28.40m
AOD, confirming that ground levels have been raised by around 1m in this area. The
remnants of previous road surfaces can be seen in this area. The badger sett is in a mound
several metres high.

There is a low area on the western side of the site corresponding to a butterfly exclusion area,
which is at an elevation of around 28.80mAQD.

Photographs of the site are presented in Appendix A,

2.2 Geology and Hydrogeology

The geology of the site has been studied on the following documents:

e 1:50,000 scale geology plan, Sheet 121,
¢  Wrexham Applied mapping project by the BGS, Reference 6.
e Geological memoirs, Reference 7.

These show the superficial deposits beneath the site to comprise glacial till (Clay), deseribed
as heterogencous deposits, ranging from structureless silty and sandy pebbly clays, to clay
bound gravels. However, laminated clay till lies beneath the glacial till and comprises glacio
lacustrine deposits, comprising well laminated. silty clay, with bands of silt and fine sand.

GroundSofve Ltd Job Number: 2023
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However, Reference 6 records this area to have been extensively remodeled and landscaped
and to be underlain by made ground. It also records the superficial deposits to be 65m thick.

The underlying bedrock is the Erbistock Formation, which is Carboniferous in age.
The site is classified as overlying a secondary A aquifer.

The superficial deposits typically comprise interbedded clays and sands, with the sand
containing water that is often confined and under sub artesian pressures. Therefore, the depth
to groundwater beneath the site is anticipated to be extremely variable.

2.3 Abandoned Mining

A Coal Authority report for the site is summarised below, and presented in full in Appendix
3.

e The site is not in a zone of likely influence on the surface from past or present
underground coal workings.
e There are no mine entries within, or within 20m of the site boundary.

2.4 History

The history of the site has been studied on old Ordnance Survey (OS) plans contained in
Reference 1, dating from 1873, and aerial photographs held in GSL archives.

The 1873 OS plan shows the site to be within open fields crossed by several field boundaries.
Two ponds are present close to the southern site boundary, see Figure 3a.

No changes are shown on the 1911 OS plan, although the ponds had been backfilled, see
Figure 3b.

During World War Il the site was part of the Wrexham Ordnance Factory (ROF). which
started in 1939, The site was used lor the manufacture of cordite, a composition of
nitroglycerine and nitro-cellulose.

Operations ceased at ROF in 1945 and the area became utilized as an industrial estate. The
site itself’ is understood to have formed part of British Celanese’s Ltd (BCL), which later
became Courtaulds, Reference 1.

BCL undertook the manufacture of textiles, notably viscose rayon using large volumes of
wood pulp, sodium hydroxide and carbon disulphide.

An aerial photograph dated 1951 shows the entire area being levelled and landscaped.
However, later in 1951 the southernmost buildings on the CC section of the site had been

constructed.
GroundSolve Led Job Number: 2023
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By 1954, the OS plan at a scale of 1: 10,560 confirms that the site had been developed, with
Abbey Road on the western site boundary, and a road called Elm Road on the approximate
line of the southern site boundary, Several buildings had been constructed immediately north
of Elm Road.

By 1961, further buildings had been constructed on site, with a Bench Mark on one of the
buildings recording an elevation of 95.18°A0D (29mAOD). A mineral railway is present on
the castern site boundary. see Figure 3c.

According to Reference 1, the units on site were used for a variety of light engineering and
industrial activities.

No changes are visible on site on the 1974 OS plan, although the mineral railway had been
dismantled and the benchmark records an elevation of 28.99mAQOD, sce Figure 3d.

No changes are shown on the 1982 and 1989 plans, although by 1989 the Kellogg’s factory
had been constructed to the east of the site, see Figure 3¢ and 310 No changes are shown on
the 1992 OS plan, apart for the building in the south west corner being demolished, see
Figure 3g.

According to Reference 1 the previous buildings on site were numbered 223, 226, 227 and
229, with the following uses listed.

e 223 was demolished, possibly in the late 2,000's, and possibly used for
engineering/metal fabrication,
« 226 LM Engineering Services — Steel work fabrication,
e 226 Wrexham General Engineering, with an asbestos roof,
s 227 Wrexham General engineering.
An obligue photograph obtained from Google earth is presented below, taken in 2016 it

shows the Clwyd Compounders building had been constructed and there was a large mound
of spoil stockpiled on site,

GroundSofve Ltd Job Number: 2023
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Stockpile

August 2016
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3.0

PROPOSED DEVELOPMENT

MHL propose to construct a new distribution warehouse on land off Abbey Road in
Wrexham Industrial estate.

It will be a steel framed structure, with conventional cladding, and associated access roads
and hardstandings. The proposed development layout is presented in Figure 4, and a cross
section through the development below,

_I_ Bewth Dlavases

The building will be up to 77.292 long, and 38.80m wide, with an attached office block and
canopy. It is likely that the office block will be constructed in conventional load bearing
masonry, and will be around 16m wide and 18m long

At present development levels have not been set, and loads are not known. However, levels
are anticipated to be at grade with the adjacent access road, and based on experience of
similar structures, foundation loads are anticipated to be low to moderate, being between 250
and 750kN, with column spacings of 7.60m. In addition, the building is 21m high and will
have high racking systems, consequently, floor slab loadings could be high.

There will be 30 car parking spaces and a delivery yard.

The recommendations given in this report are based on these assumptions, and will need to be
reviewed and if necessary revised during the detailed design.

GroundSofve Lid Tob Number: 2023
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4.0 THE INVESTIGATIONS

4.1 Previous Investigation — Smith Grant 2011

Smith Grant undertook a Phase 2 investigation for WCBC in 2011, The investigation on this
site was undertaken at a lime when the site was still being used by Wrexham General
engineering,

It comprised;

e Nineteen machine excavated trial pits to a maximum depth of 2.30m, TP 1 to TP 6
and TP 8 were excavated on this site,

¢ Seven window sample boreholes to a maximum depth of 4.0m, WS 1 to 3 were drilled
on this site.

e All arisings screened with a PID for volatiles,

e Six boreholes were fitted with combined gas/groundwater monitoring standpipes,

e Twenty-three samples were taken for chemical testing,

e Five groundwater samples were taken for chemical analysis,

e One sample taken from the oil tank on site,

e Three rounds of gas monitoring.

As part of this investigation it was observed that an underground storage tank (UST) was
noted adjacent to the entrance to unit 226, the location of which is presented on Figure 6.

The following chemical testing was undertaken:

pH, metals, speciated PAH’s, SOM, phenols, cyanides, asbestos, EPH, CWG BTEX, VOC’s,
SVOC's, BRE 2:1 water soluble Sulphate, PCRB’s, leachate (metals).

In addition, live water samples were subjected to the following testing:

pH. metals, speciated PATL phenol, total cyanide, PCB’s, VOC’s, SVOC’s.
An additional sample was taken of the oily water from the UST.

Gias monitoring for the following gases was also undertaken.

Methane, Carbon Dioxide, Oxygen, Carbon Monoxide, Hydrogen Sulphide. borchole
pressure and gas low, VOC's were also monitored on one visit.

The location of the boreholes and trial pits on site is shown on Figure 2, with the logs
presented in Appendix C.

GroundSofve Ltd Job Number: 2023
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4.2

Remediation Strategy — Smith Grant 2014

This work was carried out in August 2014 by Smith Grant for WCBC, and the following
work was recommended in the remediation strategy.

Clearance and off-site disposal of all site surface/stored materials, including the black
ash to the rear of Unit 226,

Type 3 asbestos survey of all existing structures prior to demolition,

Asbestos stripping of existing structures,

Breaking out of all conerete slabs, foundations, brick struetures, voids and drains with
inspection of materials and excavation,

Removal of UST contents and tanks and backfilling void,

Determine extent of contamination around tanks,

Retention and stockpiling of suitable engineering materials,

Recommended further measures for future developers of the site included.

4.3

Placement of 300mm of clean soil in areas of landscaping,

Provision of Sulphate resistant concrete within the development,

Assessment of requirements for provision ol gas protection measures into built
development,

Placement of all services in trenches excavated and backfilled with clean materials,
utilisation of’ appropriate water pipe materials,

Remediation ol ash deposits to be deferred to a second phase of work.

Remediation Work — Smith Grant 2014

The following work was actually undertaken.

e The buildings were crushed, the spoil being used to backfill the hot spot remediation
excavations,
¢ The UST were emptied by Enviroclear, with solid waste being removed off site by
their sub-contractor ASH,
e A total of four tanks were remediated, all tanks contained a combination of weathered
fuel or lubricating oil and polluted water,
e All tanks were estimated to have a 3,000-gallon capacity, the tanks were surrounded
by reworked clay, or general rubble/hardeore fill,
# The tanks were cleaned and scrapped,
e  Hydrocarbon contaminated spoil was removed from site,
e Two manhole chambers were revealed during the works, which were of brick
construction and contaminated with oil/water, which was pumped out by Enviroclear,
e There was only limited oil contamination observed following removal of the tanks,
with the clay surround containing minor contamination,
GroundSolve Lid Job Wumber: 2023
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+ The void was unfilled with crushed aggrepate.

A second hot spot was remediated. which was limited to staining of surface gravel. The
gravel was then removed to approximately 200mm bgl over an area of 15m?,

Validation testing was undertaken at all locations to the previously agreed limits in the
remediation strategy. The location of the UST is presented in Figure 6.

4.4 Geo-environmental Site Assessment —e3p 2015

This investigation was undertaken for the entire site by e3P in 2015 for Russell Construction
(RC) who were the main contractors for CC,

At the time of the investigation stockpiles of spoil derived from crushing the buildings were
recorded on site.

It comprised:

Two shell and auger boreholes to depths up to 35m,

e Twelve window sample boreholes, to a maximum depth of 5.45m, seven having
monitoring installations, WS 101, 107, and WS 109, to 112 were drilled on this site,

e Twelve machine excavated trial pits to a maximum depth of 3.70m, TP 10910 112
were excavated on this section of the site,

e In situ geotechnical testing,

e Laboratory testing,

e Ground gas monitoring,

e Contamination risk assessment.

The following chemical testing was undertaken on soil and groundwater samples.

e Metals, cyanides, pH. total Sulphate, water soluble Sulphate (2;1 extract) sulphide,
*  Asbestos,

* Phenols,

s Speciated PAH,

e Speciated petroleum hydrocarbons,

e TPH.

e Total Organic Carbon,

e Volatile organic compounds, and semi volatile organic compounds.

Physical testing of soils included;

o Atterberg limit,
o Moisture content.

GroundSolve Lid Hob Wumber: 2023
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The location of the boreholes and trial pits is presented on Figure 2, with the logs presented in
Appendix D.

The investigation proved made ground to a maximum depth of 1.50m, although it was
generally between 0.20 and 0.80m thick, and comprised a surface covering ol crushed brick
and concrete, which was underlain by a clayey gravel of concrete slate and brick.

Beneath the made ground, glacial deposits were encountered comprising firm, low strength,
becoming very stifT. very high strength with depth, grey brown silty clay.

A layer of very soft, highly organic silt was encountered at around 2m depth, predominantly
beneath the southern area of the site., which was observed to be between 0.30 and 1.0m thick.

Deep boreholes to 35m depth confirmed a sequence of stiff clay, with interbedded sand

horizons.
GroundSofve Lid Job Numbier; 2023
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50  THIS INVESTIGATION

5.1 Fieldwork
This investigation was undertaken on the 30" October 2017 and comprised.

e Nine machine excavated trial pits to a maximum depth of 3.60m,

e [our window sample boreholes to a maximum depth of 5.45m, with SP1T"s carried out
at Im intervals,

e  Four dynamic probes to depths of 10m,

e CBR testing using a TRL probe.

The boreholes/dynamic probes and trial pits were supervised and logged by a chartered
engineering geologist from GSL. in general accordance with BS 5930, Reference 8. The
borehole and trial pit logs are presented in Appendix D, and the locations shown on figure 2.

The investigation was limited to areas within the newt fencing, with the exception of the TRL
probing. In addition, there was a 30m exclusion zone set around the Badger Sett, where no
boreholes could be drilled, and trial pits were not allowed within 20m.

5.2  Laboratory Work

Samples were taken from the boreholes and trial pits and taken immediately to the
laboratories of ALS and Geotechnics in Chester for the following testing,

Chemical Testing (ALS)

Samples for chemical testing were taken from the made ground encountered in the trial pits,
placed in the appropriate containers and a cool box, and taken immediately to the laboratories
of ALS in Chester for the following testing:

Metals & Non-metals - Arsenic (As), Boron (B), Cadmium (Cd), Copper (Cu), Lead (Pb),
Mercury (Hg). Nickel (Ni), Phenol, Selenium (Se), and Zinc (/n).

Petroleum Hydrocarbons - Benzene, Toluene, Ethylbenzene, o-xylene, m-xylene, p-xylene,
Aliphatics =C5 — C44, Aromatics =ECS5 — EC44.

Polyaromatic Hydrocarbons (PAH) — Acenaphthene, Acenaphthylene, Anthracene,
Benz(a)anthracene, Benzo{b)fluoranthene, Benzo (g, h, i) perylene, Benzo (k) Nuoranthene,
Chrysene, Dibenzo (a, h) anthracene, Fluorene. Indeno (1.2,3-cd) pyrene, Naphthalene,
Phenanthrene, Pyrene.

Other Contaminants — Sulphide (easily liberated). Water soluble Sulphate (2:1 extract).
Cyanide, pH, Soil Organic Matter (SOM).

In addition, asbestos screening was carried out on all samples.

GroundSolve Ltd Job Number 2023
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The results are summarised in Section 7.0, and the results presented in full in Appendix .

Physical Testing (Geotechnics)
The following physical testing was undertaken;

s Atlerberg limit,
o Moisture Content,
* pH & Sulphate (2;1 water extract),

The testing was carried out in accordance with BS 1377, Reference 9.

The test results are discussed in Section 6.0, and presented in full in Appendix G.
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6.0 GROUND CONDITIONS
6.1  General Stratigraphy
The following general ground conditions were identified by the three investigations.
BH/TP | Topsoil Made ground | Glacial Till | Peat (m) | Soft Clay/Sand | Sand &
No (m) (m) (m) (m) Gravel (m)
mi (0.,0-0.75 0.75-1.50
2 0.0-0.30 1.30-0.60 (L.6-1.20 1.20
a3 0.0-1.10 1.10-1.30
4 0.0-0.10 0.10-1.80
s 0.0-00.30 0.30-1.0
e 0.0-0.30 0.30-2.30 2.30
s 0.0-0.50 (0.50-2.0
ws ! 0.0-0.80 0.80-4.0
ws 2 0.0-0.58 (.58-3.0
WS 3 0.0-0.80 0.80-3.0
TP 109 0.0-1.50 1.50-2.80
TP 110 0.0-0.45 0.45-2.50 2.50-2.80 2.80-3.30
TP 111 0.0-0.80 0.80-1.30 1.30-2.30
2.30-3.0
TP 112 0.0-0.50 0.50-3.0
Ws107 0.0-1.45
Ws108 0.0-1.0 1.0-2.80 2.80-3.40 3.40-5.0
5.0-5.45
w5109 0.0-1.80 3.60-4.0 1.80-3.60
4.0-5.45
W5s110 0.0-0.40 0.40-2.45
WS111 0.0-0.40 0.40-3.30 3.30-4.1
4.10-5.45
W5112 0.0-0.60 (1.60-3.45
TP 1 0.0-=0.90
TP2 0.0-2.30 2.30-2.80
T3 0.0-1.50 1.50-2.20 | 3.0-3.50 2203.0
Tr 4 0.0-1.50 1.50-1.80
TrS 0.0-1.60 |.60-3.0 3.0-3.60
TF 6 0.0-0.15 0.15-1.70 1.70-2.80
2.80-3.20 |
™ 7 (1.0-0.85
L 0.0-1.30 1.30-2.60
TP 9 0.0-1.70 1.70-2.50
BH 1 1.15-1.60 0.0-1.15 1.60-3.0 3.0-5.45
IBH 2 0.0-1.90 1.90-3.40 3.4-4.50 4.50-5.45
BH 3 1.0-1.35 0.0-1.0 1.35-5.45
BH 4 0.0-1.80 1.80-5.45
TP 1 This Investigation
TP 1 Smith Gramt Investigation
TP 1 e3p Investigation
GroundSolve Led Job Number: 2023
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6.2 Topsoil

Where encountered in previous investigations, it was described as a sandy loam, with several
brick fragments.

However, it should be noted that there is no topsoil within the proposed development arca.
6.3 Made Ground

The made ground can be divided into two types, as [ollows:

Type 1 - made ground placed during the earthworks following the post war landscaping.

This predominately comprised the old hardcore surfacing, with the following general
descriptions:

e Fine sandy silt, with limestone gravel, i.e. hardcore,

s Black, clayey, sandy gravel, with frequent brick and gravel,
o  Medium sand,

e Dark brown, clayey sand, with fine gravel, hardcore.

Type 2 - made ground placed recently following the adjacent construction works.
The following general descriptions were recorded in the investigation.

s Soft to firm. dark brown, gravelly silty clay, with varying proportions of demolition
debris,

e Soft to firm, red brown clay, with traces of bricks,

s  Medium dense, light grey, sub angular, fine to coarse gravel, hardcore,

e [.oose brick and cobble.

The made ground is considered to be largely derived from excavations within the glacial till,

The hardcore was encountered on the lower areas, (previous development surface), and
buried beneath the recently placed made ground.

SPT “N” values in the recently placed made ground recorded values between 6 and 12,
confirming a sofl to firm consistency, see Figure 5.

pH values in the recently placed made ground recorded values between 7.97 and 8.64. with
sulphate values, when measured as 2:1 water extract between 0.0374 and 0.211g/1.

6.4  Glacial Till

The clay was typically solt to firm near surface, quickly becoming a stiff to very, red mottled
grey, clay, with grey fissures noted in the clay.

GroundSofve Ltd Job Number: 2023
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SPT “N” values in the glacial till ranged between 8 and greater than 50, see Figure 5.
However, there was a clear distinction between the values found in boreholes where only
glacial till was encountered, and these areas where it was encountered above soft clay and
peat. The reason for this is explained in Section 6.8,

In those boreholes with soft clay and peat, the *N™ values were between 8 and 20, although
they were generally between 8 and 14, confirming a soft to firm consistency.

In those boreholes with just glacial till, the values ranged between 10 and greater than 50,
although they were generally between 10 and 20, confirming a firm to stiff consistency, see
Figure 5.

The dynamic probes proved the glacial till to become very stifT to hard with depth.

In TP 6 a layer ol loose to medium dense, brown, silty [ine sand, was encountered within the
glacial till. Whilst in WS 4, and TP 6 of the Smith Grant investigation, a similar layer of sand
was encountered beneath the made ground, with no glacial till encountered in the borehole,

SPT “N™ Values in the sand ranged between 8 and 23, proving a loose to medium dense
consistency.

Reference 8 recorded the glacial till to have liquid limits between 53 and 64%, plastic limits
between 24 and 26%, with plasticity indices between 29 and 38%, indicating clays of
intermediate plasticity. Natural moisture contents were between 15 and 24%, and were
generally just below the plastic limit.

In this investigation, liquid limits between 48 and 65% were recorded, with plastic limits
between 24 and 28%. and plasticity indices between 24% to 37% indicating clay of
intermediate to high plasticity. The natural moisture content was 26.4 to 28.7%

pH values between 7.06 and 7.84 were recorded for the glacial till, with sulphate values when
measures as 2:1 water extract of 0.049 to 0.051g/1.

6.5  Soft Clay and Peat

On the eastern section of the site soft organic clay and peat was encountered beneath the stiff
glacial till.

The soft clay was blue grey in colour and very moist, and the peat was described as a dark
brown fibrous clay. In TP 5 a thin layer of grey sand was encountered at the top of the soft
blue grey clay

SPT “N” values in the soft clay and peat ranged between 4 and 11, confirming a very soll to
firm consistency, see Figure 5.
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The dynamic probes in these areas proved the material to be soft to depths of around 5 to 6m,
increasing to firm, and then approaching stift consistency at depths of around 7 to 10m.

The peat was tested and recorded an organie content of 22.37%, and a moisture content of

175%.

The soft clay had a liquid limit of 45%, plastic limit of 21% with a plasticity index of 24%,
indicating a clay of intermediate plasticity. The natural moisture content was 31.1%.

0.0 Groundwater

In this investigation groundwater was not recorded in any of the boreholes and only minor
seepages were recorded in the trial pits, generally associated with granular horizons within
the made ground, or on top of the low permeability glacial till.

The groundwater depths recorded during the Smith Grant investigation are presented below.

BH No Water Depth (m) Strata
Min Max
WS 1b b oy 1.65 Glacial till
WS2 0.60 1.20 Glacial till
W3 2.10 2.18 | Glacial till

However, it should be noted that the ground levels have been raised by around 1 to 1.50m

since these readings were undertaken.

6.7 Services

Whilst on site GSL were informed by the site agent for CC that the main electricity supply for
the adjacent Kellogg's site passed through the south east corner of the site.

This was not recorded on the services plans supplied, however, a CAT scan during the site
investigation confirmed the presence of an electricity cable in this location. It would appear
from reexamination of the service plans that this service may have been miss plotted.

6.8 Ground Model

The ground conditions encountered on site are considered 1o be unusual in that sofi clay and
peat was encountered beneath the glacial till on the eastern section of the site. Whilst sofi
clay and peat was not encountered on the western half of the site, see Figure 6.

This sequence of ground conditions has never been witnessed by GSL on Wrexham Industrial
Estate before, and the geological history of this material needs consideration.

The ground conditions on Wrexham Industrial Estate normally comprise the following strata,
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Glacial Till, deposited beneath advaneing ice sheets, which in this area are known to have
been in excess of 400m high, These materials are typically firm to stiff near surface,
becoming stiff to very stifl with depth.

Glacial Sands and Gravels, deposited as the ice retreated, with the glacial meltwaters
depositing the sand and gravel. It is common for these deposits to form layers within the
glacial till, during retreat of the ice sheet.

Laminated clays, deposited in glacial dammed lakes, these deposits are typically weaker than
the glacial till deposits, with annual deposition in the lakes forming the laminated deposits.
These are anticipated to be at depth beneath the site from the geological memaoirs.

Kettle Holes, which are large depressions formed in the surface of the clay by large blocks of
ice left behind as the ice retreats, These form large depressions in the ground surface, which
are generally infilled with soft clay and peat, and there are numerous examples recorded
nearby in the industrial estate.

However, these deposits are generally at surface and easy to detect. Therefore, the only
explanation for the soft clay and peat on the eastern section of the site, is that a kettle hole
formed during an interglacial period, which was subsequently, buried when the ice sheet re
advanced, therefore covering the elay and peat with a thin mantle of stiff glacial till.

Figure 5 shows the SPT “N™ values in the glacial till, which have been separated into those
where only glacial till was encountered, and those where sofl clay and peat was encountered
in the same borehole as glacial till.

Those where only glacial till is encountered were generally higher than those where soft clay
and peat was encountered. This is considered to be due to the glacial till not being
compressed, as much due to compression of the underlying solter deposits.
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7.0

RESULTS OF CHEMICAL TESTING

The soil samples were taken from the made ground, which was recently placed by RC during
construction of the CC development. The sample depths are presented in the table below.

TP No_| Depth (m) |
1 0.0-09

-+ (0.0-0.30

7 (0.0-0.50

g 0.0-0.50

The results of the soil analyses are presented below, where they have been compared to
suitable generic assessment criteria (GACs), in order to allow a generic quantitative risk
assessment (GOQRA) to be carried out for the site and the proposed development.

The Category 4 Screening Levels (C4SLs) published by DEFRA (2014) have been adopted in
the first instance, which have been published for six substances to date. Where a C45L is
unavailable, the “Suitable 4 Use Levels™ (S4ULs) published by LOM/CIEH (2015) have been
adopted.

These eriteria have been derived using the CLEA model for a range of standard end-use
scenarios and a range of soil organic matter (SOM) contents. 1t should be noted that the
C4SL values are derived on the basis of a “low level of toxicological concern”, while the
S4UL values are based on a “tolerable™ or “minimal” level of risk. As such, the S4ULs
describe a lower level of risk than the C4SLs, and are equivalent to the former Soil Guideline
Values (SGVs, published by the Environment Agency) and the previous editions of the
LOM/CIEH GAC values.

A “commercial/Industrial” end-use has been adopted for this analysis, based on the most-
conservative SOM content of 1%,

Note: the S4UL values presented below are Copyright Land Quality Management Limited,
reproduced with permission; Publication Number S4UL366S. All rights reserved.
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Metals & Non-Metals (mh;aj’;:g} (mﬁg}_ Ajn‘:;{mgggc} Lonpt ﬁdDP::ﬂl:;il;;k‘m“ R | | Picsimios
Arsenic 4.91 9.77 T4 4 640 C4SL {
Boron 5.3 1.1 16 4 240000 S4UL 4]
Cadmium 0,143 1.17 0.7 4 410 C451. i
Chramium, Trivalent 9.79 15.7 11.5 4 8600 S4uUL 0
Chromium, Hexavalent <[ =6 0.6 4 49 C4SL. ]
Copper 10.9 531 320 4 HRO00 S4UL 4]
Lead 82.6 504 2459 i 2300 C45L 1]
Mercury 0.342 0.891 0.7 4 58 S4UL ]
Nickel 11 28.2 19.7 4 G80 S4UL 0
Phenol =0,01 <0.01 0.01 4 440 SAUL ]
Selenium <] <] 1.0 4 12000 S4UL 0
Zinc 199 565 3325 4 RELCHE S4UL 1]
:I?E:Li::llmus (mhgigg} Lnﬂ&xg} ?ﬂ\:gg; Count hdnp;:gg:fclmu Source | Exceedances
Benzene =0.01 <{.01 001 4 98 CAasL 0
Toluene <(,002 <(0.002 0,002 4 Se000 SAUL 1]
Ethylbenzene <(1L003 <(1L.003 0.003 4 ST0H0 S4UL 0
o-xylene <0003 <0003 0.003 4 6] S4UL 0
Aliphatics >C5-Co =001 0.0l 0.01 4 3200 S4UL 0
Aliphatics =C6-C8 =001 =0.01 0.01 4 7800 S4UL 0
Aliphatics =C8-C10 <101 <0,01 0.01 4 2000 S4UL 0
Aliphatics =C10-C12 =0,01 <101 0.0 4 9700 S4UL 1]
Aliphaties =C12-Cl6 0. 168 316 1.4 4 59000 S4UL 0
Aliphatics ~C16-C35 9.29 96,5 509 4 16000 S4LUL 1]
Aliphatics =C35-C44 245 36.2 17.8 4 1 GO0 S4UL ¥
Aromatics =ECS-ECT <0.01 <{h01 0.01 4 26000 S4UL 0
Aromatics ~ECT-EC8 <(h,01 <001 0.01 L Se000 S4UL 0
Aromatics =ECE-ECI0 <0.01 <0.01 0.01 4 3500 S4UL ]
Aromatics ~ECI0-ECI12 <0.01 =001 01 4 16000 S4UL 1]
Aromalics =EC12-EC16 (.956 29 1.7 4 36000 S4UL ]
Aromalics =ECI16-EC21 4.47 19.3 13.0 4 28000 S4UL 0
Aromatics =EC21-EC35 21.5 167 98.8 4 28000 S4UL 0
Aromatics =EC35-ECH 878 8.2 48.5 4 28000 S4UL 0
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varocarhons PAM) | (ghks) | (g | onggy | SO | " Fngng) | Soure | Bncesdances
Acenaphthene <(.008 0.0741 0.03 4 84000 S4UL 0
Acenaphthylene =0.012 0.0591 0.03 4 83000 UL [0
Anthracene 00344 (1233 0.1 4 520000 S4UL 0
Benea)anthracene 0.175 122 0.8 4 170 S4UL 0
Benzola)pyrene 0.274 2.63 1.4 4 7 C45L. 0
Benzolb)luoranthene 1.333 2.4 1.6 4 A4 S4LUL. 0
Benzofg,h,ijperylene (1L.238 218 1.1 4 3900 S4UL 0
Benzolk)uoranthene 0124 [ 0.6 4 1200 S4UL 1]
Chrysene (1166 1.11 0.7 4 350 S4UL 0
Dibenzo{a.hjanthracene 0,0551 0.476 0.2 4 3.5 S4UL 0
Fluoranthene 0.196 1.44 0.9 4 23000 S4UL 0
Fluorene <(,01] 00678 0.03 4 63000 S4UL 0
Indeno( 1,2, 3-cd)pyrene 0171 1.74 0.9 4 500 S4UL 0
MNaphthalene 0.0439 0.251 0.1 4 190 S4UL 0
Phenanthrene L.218 0471 0.3 4 22000 S4LL 0
Pyrene 0.19 1.48 0.9 4 54000 S4UL 0

None of the above values exeeed the relevant guidelines for commercial/industrial land use.

Asbestos screening revealed the presence of Amosite in the sample from TP 7. consequently
a quantification test was instructed, unfortunately there was insufficient sample for the test.
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8.0

CONCEPTUAL GROUND MODEL AND RISK ASSESSMENT

8.1 General

According to the Contaminated Land Regulations, to determine whether there is a significant
possibility of significant harm, the following should be taken into account:

“The nature and degree of harm, the susceptibility of the receptors and the timescale within
which the harm might occur ™.

Current good practice therefore requires that the findings from the desk study or site
investigation be evaluated for contamination on a site-specific basis using a risk based
approach. Risk assessment involves identification of the hazards and evaluation of the risks
associated with these hazards. Risk assessment requires an evaluation of a conceptual
“source — pathway — receptor” linkage model and can be qualitative or quantitative.

The basis of an environmental risk assessment involves identifying a *source’ of
contamination, a *pathway” along which the contamination may migrate and a “receptor” at
risk from the contamination.

Current legislation defines the various elements of the pollution linkage as:

e A contaminant ‘source’ is a substance, which is in or under the ground and which has
the potential to cause harm or to cause pollution of controlled waters.

s A ‘pathway” is one or more routes through which a receptor is being exposed to, or
affected by, a contaminant, or could be so aftected.

s A ‘receptor’ is either a living organism, an ecological system, a piece of land or
property, or controlled water.

A pollutant linkage indicates that all three elements have been identified. The site can only
be defined as ‘Contaminated Land™ if a pollutant linkage exists and the contamination meets
the criteria above.

8.2  Hazard ldentification
On Site
The site is to be developed for commercial use, which is the least sensitive end use.

The previous reports identified that the site was originally farmland, and then used during
World War Il for the manufacture of explosives, and subsequently by engineering works. It
revealed several hotspots of contamination. and these were remediated in 2014, with the
following work being undertaken.

e The buildings were crushed, with the spoil being used to backfill the hot spot
remediation excavations, see Figure 6,
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The UST were emptied by Enviroclear, with solid waste being removed ofl site by

their sub-contractor ASH,

o A total of four tanks were remediated, all tanks contained a combination of weathered
fuel, or lubricating oil and polluted water,

e All tanks were estimated to have a 5,000-gallon capacity, the tanks were surrounded
by reworked clay, or general rubble/hardcore fill,

o The tanks were cleaned and scrapped,

e Hydrocarbon contaminated spoil was removed from site,

e Two manhole chambers were revealed during the works, which were of brick
construction and contaminated with oil/water. which was pumped out by Enviroclear,

e There was only limited oil contamination observed following removal of the tanks,
with the clay surround containing minor contamination,

e The void was unfilled with crushed aggregate,

e A second hot spot was remediated, which was limited 1o staining of surface gravel.

The gravel was then removed to approximately 200mm bgl over an area of 15m?,

Validation testing was undertaken at all locations to the previously agreed limits in the
remediation strategy, Reference 3.

In addition, since the remediation the black Tue dust has been taken ofT site.

The subsequent e3P report, Reference 5, concluded that there were no contaminant
exceedances, and the site is chemically suitable for an intended commercial development.

However, since the remediation works were undertaken, the site levels have been raised by
around 1.0 to 1.50m in places, as a result of RC spreading their construction arisings across
the proposed development area, with the exception of the ecologically sensitive areas.

Trial pits through this material revealed it to be generally derived from clay and demolition
debris. No visual or olfactory evidence of contamination was encountered in the recent
boreholes and trial pits, and the chemical testing failed to reveal any contamination that
presents any risks to site end users.

OIT Site

No off-site sources have been identified, although as mentioned above material from the site
to the south has been tipped on the site,

The desk study failed to reveal any sources of landfill gas close to the site.

8.3  Pathways

In relation to any on site contamination reaching potential site users for a
commercial/industrial end use, the following pathways are generally considered:

e Ingestion and skin contact with soils on site,
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e [nhalation from wind-blown dust,
¢ Leaching of contaminated materials that may affect controlled waters,
s [lirect contact with contaminated material during construction.

84  Receptors

The potential impact of a hazard must be assessed regarding the following target groups:
e [uture site users,

» Construction workers,

e Surface and groundwater, both on and ofl the site,
e Nearby vegetation,

s Building materials and buried services.

8.5  Summary of Conceptual Ground Model

Potential Potential
Contamination Contaminants of Potential Pathways Receptor Group
Sources Concern

Heavy metals &

non-metals Construction

Workers
PAH Permal contact
Made ground Hydrocarbons Inhalation of contaminated
o ; dust and vapour’s End Users
drocarbons ; :
Y Explosive
: residues
Flue Dust
ROF facility Carbon
disulphide
British Celanese )
Solvents
Lateral Migration and End Users
Degreasers
Infiltration Groundwaler

Acids/alkalis

Ashestos

8.6 Future Site Users Risk Assessment

Reference 5 concluded that, “the chemical analysis and risk assessment, along with the
developed coneeptual model does not identify any potential contaminant sources for human
health. controlled water or the wider environ and therefore no potential pathways or
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receptors™. It was therefore concluded that the proposed development site is suitable for its
intended end use as a commercial development.

This is especially so, following the remediation of the identified hot spots on site.

The development of the site is such that, it will be largely covered with buildings and
hardstandings, consequently, any potential pathways for contaminants to reach receptors will
have largely been eliminated. As such, the risks to future site users is considered to be very
low.

In addition. no evidence of contamination was encountered in the made ground recently
deposited on site,

While a trace of asbestos was identified at one location, asbestos only presents a hazard to
site users il'it is allowed to become airborne. Since the made ground is to be covered it will
not present a risk.

However, in accordance with current good practice a watching brief should be undertaken on
all excavations, any contamination encountered should be excavated, stored safely on site,
tested and disposed of at a suitable licensed landfill facility.

8.7 Controlled Walters Risk Assessment

When considering the risk to controlled waters both surface waters and aquifers must be
considered.

Reference 2 identified:

e Groundwater on site is associated with a perched water table in the near surface fill
above the glacial clay, and in thin sand layers within the glacial till. Flow rates will be
low given the low permeability of the clay.

¢ Any oil contamination associated with the past UST on site have been remediated.

e  The VOC 1, 1 -DCE was detected in the groundwater in WS 1b.. which is used as a
solvent degreaser and is also a degradation product of the solvent trichloroethane. It
was considered to be a source contaminate. However, this contaminate has not been
identified as a Priority Pollutant under the Water Framework Directive and no
assessment criteria are available.

e Slightly elevated Cr 11 was detected in shallow groundwater in WS 2, although
concentrations are substantially below the 95" percentile EQS. [t was considered to be
derived from leaching of chromium present in the shallow fill material.

It concluded, that the shallow groundwater is not abstracted locally and the groundwater is
considered primarily as a contamination migration route rather than as a receplor in its own

right.
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The risk of contaminant migration through existing watercourses was considered to be low,
although construction works may mobilise hydrocarbons into the shallow groundwater or
drainage system.

Reference 5 concluded that a Tier | risk assessment indicates that there are no contaminant
exceedances within the groundwater samples analysed. It therefore concluded that there is no
unacceptable risk to identified controlled water receptors, and no further work with respect to
controlled waters was required.

Therefore, the risk to controlled waters is considered to be very low and will reduce as more
buildings and hardstandings are constructed on site, which will eliminate any potential
leaching through the made ground.

8.8 Construction Workers Risk Assessment

The risks to construction workers is considered to be very low and can be catered for by
appropriate PPE and washing facilities in accordance with current good practice.

8.9  Ground Gases Risk Assessment
Reference 2 did not identify any nearby historic or recent landfilling activity.
Reference 5 identified the following potential sources of ground pases:

¢ Made ground,
o LUSTs in northern section of the site,

e Substantial ash deposits across the site.

However, the monitoring failed to reveal any elevated concentrations of methane and carbon
dioxide.

In accordance with CIRIA C665 the calculated gas screening values (GSV's) resulted in a
Characteristic Situation 1. Consequently, no gas protection measures are required.

Examination of Reference 10 confirms that Radon protection measures are not required for
the development.

8.10  Building Materials Risk Assessment

The desk study has not revealed any contamination that could adversely affect building
materials or services.

Relerence 5 concluded that polyethylene pipes would be suitable for the proposed
development, However, it will be necessary to complete an assessment form for the Water
Authority and the chemical results provided.
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8.11  Vegetation Risk Assessment

There is no existing topsoil on site, therefore any material for landscaping will need to be
imported. This material should be tested/validated prior to import to site to ensure
contaminated material is not imported.
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9.0

GEOTECHNICAL RECOMMENDATIONS

9.1 Excavations and Site Preparation

At present the development levels have not been set. However, there is currently a level
difference of up to 1.50m, with areas to the cast and west sides of the proposed building being
at a lower elevation, see Figure 6.

Consequently, some cut/fill will be required to achieve a level development platform. It is
recommended that a cut/fill balance be calculated, as taking material off site, which although
suitable to remain, may be classified as hazardous if taken off site. If this is the case, then
samples will need 10 be taken for Waste Acceptance Criteria (WAC) analysis, The suitability
of the made ground for use as a structural fill will also need to be evaluated.

Excavations will be in made ground and glacial till and will be possible using conventional
earthmoving equipment. However, there were numerous previous buildings on site, which
may provide obstructions in the form of old foundations, as witnessed in several of the trial
pits. The approximate position of the previous building is shown on Figure 6, which records
geotechnical constraints to the development.

Groundwater seepages are not anticipated, if encountered they are anticipated to be slight and
easily catered for by pumping from sumps cut within the excavation.

9.2 Foundations and Floor Slabs

As mentioned in Section 6.8, the ground conditions were not as anticipated beneath the site,
with soft clay and peat encountered beneath the glacial till in the eastern section of the site.

It is understood that the CC building is founded on pad foundations, however, it is also
understood that during construction the floor slab was observed to be cracking and
subsequent investigations proved the slab to be underlain at around 1.0m depth by a thin peat
layer. It is also understood from discussion with the CC site manager that the entire site has
been prepared using a reinforced granular blanket, with imported granular material reinforced
with geotextiles. Despite this cracking was still observed in the external concrete
hardstandings.

Therefore, if conventional spread foundations are considered, the pads would be sitting above
the soft clay and peat in the eastern section of the building, and the possibility of large total
and differential settlements need to be considered. Therefore, it is recommended that the
building foundations either be piled. or a solution such as Vibrated Conerete Columns
(VCC’s) used.

As the soft clay and peat has recently been surcharged by up to 1.5m ol made ground this
would have already induced settlement of the ground. which with peat underlying the site
could take many vears to complete. In addition, slab loadings are anticipated to be quite high
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due to the high racking loads. Consequently, to prevent differential settlement of the slab it is
recommended that the Noor slab is suspended.

This would involve either piles or VCC as described above. The problem with the building is
that on the western side of the building the piles could be quite short, whilst on the eastern
side they could be much longer.

It will therefore be necessary to undertake several boreholes to enable the most appropriate
foundation solution to be determined. This should only be undertaken when the badger sett
has been moved, as this covers a large section of the proposed building. The main reason
being that there is a limit on the depth that can be obtained with VCC’s. This is typically
around 12m depth,

VCC’s are formed by vibrating a large poker into the ground and then installing concrete
through the annulus as the poker is withdrawn. The concrete can then be reinforced and loads
of around 400 to 600kN are feasible. Beneath floor slabs it is envisaged that a grid of around
2m would be required. VCC's have the advantage in that they are quick to install and no spoil
is generated that would require disposal off site.

When considering piling types, all types of pile would be suitable at this site, i.e.

* Bored,
o Driven pre-cast,

o [Iriven cast in situ.

The most cost-effective solution ahead of the additional site investigation is considered to be
the driven pre-cast, or cast in situ piles, as no spoil is generated that would require disposal
off site. In addition, no groundwater is generated at surface that would require disposal.

Whichever option is pursued it will be necessary to provide a granular piling platform, which
typically comprises a 300 to 600mm thick granular platform, which can then be left in situ to
form part of the hardstanding construction. Finally, it should be anticipated that piling or
VC(C's may encountered obstructions in the ground as proved by the site investigation, which
will need to be addressed. as follows:

Option 1 would be to remove the obstructions in advance of a piling contract, although the
depth of the additional made ground placed, could lead to significantly sized, and deep
excavations,

Option 2 would be to locally excavate and remove the obstructions as and when they are
encountered. Inspection of Figure 6 suggests that this would be the most cost-eflective
solution, with an allowance placed in the contract.
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9.3  Drainage

The site is not considered suitable for the use of soakaways, and storm drainage will probably
have to be attenuated prior to discharge into the local drainage system

g4 Reuse of Materials

[t is anticipated some cut and fill will be required to provide a level building platform and
also to reduce ground levels ahead of construction.

Filling on the western side of the building can be undertaken using the existing made ground
on site, as the building slabs will be suspended. However, they will still have to be compacted
to support the piling platform discussed above. The more suitable this material is for
compaction, the less piling platform that will be required.

The lower arca on the western side of the site is beneath the hardstandings, which will be
trafficked by large lorries. Consequently, the made ground will have to be compacted in
accordance with an approved earthworks specification.

9.5  Access Road and Hard Standings

California Bearing Ratio (CBR Tests) have been carried out at the site and are presented

below.

DCP No | Depth (m) CBR Range % Material
1 (.0-0.656 8-15 Recent fill
2 (0.0-00.872 4-9 | Recent fill
3 0.0-0.636 4-29 Recent fill
4 0.0-0.677 | 4-13 Recent fill

5 0.0-0.609 6-8 Recent fill
6 0.0-0.66 7-25 Recent fill
7 0.0-0.774 6-14 Recent fill
8 0.0-0.557 4-14 Recent fill
9 0.0-0.892 520 | Recent fill
10 0.0-0.902 8-29 Recent fill
I | 0.0-0464 4-26 Recent fill
12 0.0-0.547 6-14 Recent fill
13 0.0-0.648 | 8-13 Lower Arca
14 0.0-0.394 10-48 Lower Area
15 0.0-0.904 5-21 Lower Area
16 0.0-0.875 8-41 Lower Area
17 0.0-0.873 5-43 Lower Area
18 0.0-0.881 4-40 Lower Area

The location of the CBR tests are shown on Figure 2, with the tests presented in full in
Appendix H. Whilst most tests were undertaken on top of the recently placed fill. some were
carried out on the lower arcas.
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From the above table a wide variability in results is evident, largely due to the amount of
coarse material in the made ground. However, lor initial design purposes a lower bound CBR
value of 4% can be assumed for the design, which based on the material description is
considered reasonable. It should be noted that if this material is used as [ill 1o form level
building platforms, it is extremely sensitive to deterioration in wet weather and on trafficking,
which should be avoided.

In the lower area, a provisional CBR value of 5% can be assumed for design purposes.

If hardstandings are proposed to the east of the building, which is underlain by peat and soft
clay, it is recommended that a reinforced granular blanket be constructed to reduce
differential settlements,

9.6 Protection of Buried Concrete

Chemical testing failed to record any risks to buried conerete. Therefore, in accordance with
Reference 11, and assuming mobile groundwater, the buried concrete can be classified as:

s [IS-],
s AC-I.

However, it is known that peat can be highly acidic, with very low pll values. Therefore,
when the additional boreholes are undertaken tests should be carried out on the organic
material, and also on shallow groundwaler in contact with the peat.

It should be noted that Reference 2 contained the following classification for groundwater

o DS-2,
o AC-2

9.7 Landfill and Radon Gas

The results from the gas monitoring from the previous investigation are presented below:

BHNo |CH4% |CH4GSY [ CO2% | CO2GSY | O02% | VOC

max (I/hr) Max (I/hr) Min (ppm)
[WSib_[<00  [<0.07 192 <007 [56 [<0.I
WS 2 <().1 <0.07 0.4 <0.07 12.7 <().1
WS 3 <().1 <0.07 1.4 <0.07 18.2 <(). 1

Based on the maximum flow and gas concentration measured at each location, the results
place the site into Characteristic Situation CS 1 for methane, and C8 2 for Carbon dioxide,
Reference 2. However, no special precautions were recommended.

No radon protection measures have been identified by the previous reports, and Reference 10
indicates that no radon protection measures are required.
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10,0 ADDITIONAL SITE INVESTIGATION

The site investigations have identified unusual ground conditions at the site and it is
recommended that additional boreholes be drilled at the site to enable pile/VCC design to be
undertaken.

However, to enable this work to be carried out it will be necessary to get access to the area
around the badger sett, which influences the eastern side of the proposed development.

At this stage, five borcholes to provisional depths of 25m are recommended, with SPT testing
carried out at Im intervals.

Samples should be taken of the peat and groundwater for pH and Sulphate testing,
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APPENDIX A

Site Photographs



Photograph 1 Looking cast towards Kellogg's

Photograph 2 Looking south towards Clwyd Compounders



Photograph 3 looking west towards Abbey Road

Photographs 4
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Photograph 6 remnants of Flue dust



Photograph 7 Lower area surrounding Badger Sett

Photograph 8 Lower area surrounding Badger Sett



Photograph 9 Butterfly exclusion Zone

Photograph 10 looking towards north corner of site



Photograph 11 Looking east towards Kellogg’'s

Photograph 12 Access road on southern site boundary



Photograph 13 Abbey Road

Photograph 14 Conerete headwall in northern corner of site



APPENDIX B

Coal Authority Report



The Coal
Authority

Resolving the impacts of mining
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CON29M Non-Residential Mining Report

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.

Client name
T PROPERTY SEARCHES LIMITED

Enquiry address

LAND AT ELM POINT , ABBEY ROAD , WREXHAM
INDUSTRIAL ESTATE , WREXHAM, WREXHAM, LL13
9UE

How to contact us A

0345 762 6848 (UK) \\ A W{ﬂf:

+44 (0)1623 637 000 {International)
Approximate position of property

200 Lichfield Lane

-~ Reproduced by permission of
1
::"iaﬂl'.if'el!lﬁ hi Ordnance Survey on behalf of
Ngt'ltlﬂnxgiﬂzms i \_'D HMSO, & Crown copyright and
database right 2017, All rights
MCI]'J dﬁtﬂ reservied,

www.groundstability.com
Ordnance Survey Licence number: 100020315

{1] /company/the-coal-authority
! Ithecoalauthority
./ Jcoalauthority
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summary

Has the search report highlighted evidence or potential of

1

2

10
11
12
13
14

15

Past underground coal mining
Present underground coal mining
Future underground coal mining
Mine entries

Coal mining geology

Past opencast coal mining
Present opencast coal mining
Future opencast coal mining

Coal mining subsidence

Mine gas

Hazards related to coal mining

Withdrawal of support

Working facilities order

Payments to owners of former copyhold land

Information from the Cheshire Brine Subsidence Compensation Board

For detailed findings, please go to page 4.

Mo
| No
| Yes
| Mo
| No
| Mo

No
| Mo
| Mo
| No
| Mo
| No
| Mo
| No

Mo
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Detailed findings

1. Past underground coal mining
The property is not within a surface area that could be affected by past underground mining.

2. Present underground coal mining
The property is not within a surface area that could be affected by present underground mining.

3. Future underground coal mining

The property is not in an area where the Coal Authority has plans to grant a licence to remove coal
using underground methods.

The property is not in an area where a licence has been granted to remove or atherwise work coal
using underground methods.

The property is not in an area likely to be affected from any planned future underground coal
mining.

However, reserves of coal exist in the local area which could be worked at some time in the future,

Mo notices have been given, under section 46 of the Coal Mining Subsidence Act 1991, stating that
the land is at risk of subsidence.

4. Mine entries
There are no known coal mine entries within, or within 20 metres of, the boundary of the property.

5. Coal mining geology
The Coal Authority is not aware of any damage due to geological faults or other lines of weakness
that have been affected by coal mining.

6. Past opencast coal mining
The property is not within the boundary of an opencast site from which coal has been removed by
opencast methods.

© The Coal Authority Page 4 of 8
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7. Present opencast coal mining
The property does not lie within 200 metres of the boundary of an opencast site from which coal is
being removed by opencast methods.

8. Future opencast coal mining
There are no licence requests outstanding to remove coal by opencast methods within 800 metres
of the boundary.

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.

9. 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 31 October 1994,

There is no current Stop Notice delaying the start of remedial works or repairs to the property.

The Coal 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,

10. Mine gas
The Coal Authority has no record of a mine gas emission requiring action,

11. 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.

12. Withdrawal of support
The property is not in an area where a notice to withdraw support has been given.

The property is not in an area where a notice has been given under section 41 of the Coal Industry
Act 1994, cancelling the entitlement to withdraw support,

13. Working facilities order

The property is not in an area where 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,

14, Payments to owners of former copyhold land
The property is not in an area where a relevant notice has been published under the Coal Industry
Act 1975/Coal Industry Act 1994,

i The Coal Authority Page Sof 8
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15. Information from the Cheshire Brine Subsidence Compensation Board
The property lies outside the Cheshire Brine Compensation District.

© The Coal Authority Fage 6 of 8
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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 enguiries. 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.

Disclaimer

The Coal Authority owns the copyright in this report and the information used to produce this
report is protected by our database rights. 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.

Alternative formats

If you would like this report in an alternative format, please contact our communications team.

© The Coal Authority Page 7 of 8
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APPENDIX C

Smith Grant boreholes and Trial Pits



TRIAL PIT RECORD Trial Pit No: 1

Depth (m) | Description of strata Sample | Type | Water | Remarks
0.00 Fine sandy silt with limestone gravel,
frequent pieces of metal wire, plastic, TP1.51
wood and red brick fragments (0-0.5m)

Made Ground

0.75 Soft to firm grey clay with frequent
organic matter {rootlets)

MNatural glacial
deposits
1.2 Sitiff red clay with grey mottles TP1.52
(1.3- Matural glacial
1.6m) deposits
1.5 Base of excavation

Comments:

Me edaour, no hydrocarbons
PID <0.1ppm

Land Quality Assessors, Environmental Auditors m
Contaminated Land Specialisis Environmenicl
Consultancy
Station House, Station Road, Ruabon, Wraxham, LL14 6DL
lel: D1978 B22367 fax: 01978 824718

e-mail: consult@smithgrant.co.uk

Project: Dirawn; Date:; Job Ma:
Redwither Central Area, Wrexham Industrial Estate Dw 02.11.2011 R1662
Drawing: Chacked: Scale: Dirg Na:
TP1 NTS TP1




TRIAL PIT RECORD

Trial Pit No: 2

Depth (m) | Description of strata Sample | Type | Water | Remarks
0.0 Fine sandy loam with some pieces of TP2.51 Topsoll
red brick (0-0.3m)
0.3 Light red fine sandy silty loam with TP2.52
small fragments of brick, angular (0.3- Made Ground
gravel and occasional cobbles 0.6m)
0.6 Very stiff dark grey clay . Possible
relict cast iron pipe intercepted at
~1m bg|
Matural glacial
deposits
1.2 Soft grey silty clay Natural glacial
deposits

ng ments:

No odour, no hydrocarbons
PID <0.1ppm

Land Quality Assessors, Environmental Auditors
Contaminated Land Specialists

Station House, Station Road, Ruabon, Wrexham, LL14 6DL
fel: 01978 822367 fax: 01978 B24T18
e-mail: consult@smithgrant.co.uk

C Environmental 3
‘ Consultancy '

Project: Drawn: Date: Job Me:
Redwither Central Area, Wrexham Industrial Estate oW 02.11.2011 R1662
Dirawing: Cheacked: Scale: Dirg Mo
TP2 NTS TP2




TRIAL PIT RECORD Trial Pit No: 3

Depth (m) | Description of strata Sample | Type Water | Remarks
0.0 Fine clayey limestone graval Made Ground
0.1 Black clayey gravel with strong TP3.51
hydrocarbon odour. Frequent pieces {0- Made Ground
of red brick and angular grave| 0.4m}
0.4 Concrete sidewall — possibly of Qily
underground storage tank waler Made Ground
0.8 Medium sand TP3.52 Viscous
(0.8- Green Made Ground
1.0m) liquid
1.0 Red clayey sandy gravel with pieces
of red brick, strong hydrocarbon Made Ground
odour. Pockets of gravel stuck
together with black tarry substance
1.1 Wery stiff light brown clay TP3.53 Matural glacial
(1.1- deposits
1.3m)
1.3 Base of Excavation

Comments:

Strong hydrocarbon odour through Made Ground until Natural. Olly water entering trial-pit alongside
concrete slab and green viscous secretion through horizon of sand

PID <0.1ppm )

Land Quality Assessors, Environmental Auditors @
Contaminated Land Specialists Environmeniel
Consullancy
Station House, Station Road, Ruabon, Wrexham, LL14 6DL
tel: 01978 822367 fax: 01878 824718

e-mail: consulti@smithgrant.co.uk

Project: Drawn: Date: Job Mo
Redwither Central Area, Wrexham Industrial Estate DW 02.11.2011 R1662
Drrawing: Checked: Scale; Dirg Mee
TP3 NTS TR3




TRIAL PIT RECORD Trial Pit No: 4
Depth (m) | Description of strata Sample | Type Water | Remarks
0.0 Sandy clay soil with limestone TP4.51 Made Ground
angular gravel and cobbles {0-
0.6m)
0.1 Dark brown to black clayey sand with
fine gravel Matural glacial
deposits
0.3 Stiff light brown clay Matural glacial
deposits
TP4.52
(1.5
1.8m)
1.8 Base of excavation — sidewalls Natural glacial
collapsing deposits

Comments:
PID <0.1ppm

MNa odour, no hydrocarbons

Land Quality Assessors, Environmental Auditors

Contaminated Land Specialists

Stafion House, Station Road, Ruabon, Wrexham, LL14 6DL
tel: 01978 822367

fax: 01978 B24718

e-mall: consult@smithgrant.co.uk

C Environmental h
‘ Consultancy '

Project: Dirawn: Diate: Jab Mo
Redwither Central Area, Wrexham Industrial Eslate Dw 02.11.2011 R1662
Drawing Checked: Scale: Dirg No:
TP4 NTS TP4




TRIAL PIT RECORD

Trial Pit No: 5
Depth (m) | Description of strata Sample | Type Water | Remarks
0.0 Fine gravelly sand with limestone TP5.51 Made Ground
cobbles. Mild hydrocarbon odour (0-
0.5m)
0.3 Fine red clayey gravel Matural glacial
deposilts
0.5 Stiff light brown clay
Natural glacial
TP5.52 deposits
(0.8-
1.0m])
1.0 Base of excavation

Commenis:
Mild hydrocarbon odour
PID <0.1ppm

Land Quality Assessors, Environmental Auditors
Contaminated Land Specialists

Station House, Station Road, Ruabon, Wrexham, LL14 6DL
tel: 01978 B22367 fax: 01978 824718
e-mail: consulti@smithgrant.co.uk

C Environmental :J
‘ Consultancy '

Project: Drawn: Date: Job Mo:
Redwither Central Area, Wrexham Industrial Eslate Dw 02.11.2011 R1662
Drawing Checked: Scale: [rg Moz
TP5 NTS TP5




TRIAL PIT RECORD Trial Pit No: 6
Depth (m) | Description of strata Sample | Type | Water | Remarks
0.0 White to grey clayey fine gravel with
occasional cobbles of limestone TPE.51 Made Ground
(0-0.3m)
0.3 Medium to fine light brown sand
MNatural glacial
deposits
2.3 Soft light brown clay Matural glacial
deposils
2.3 Base of Excavation
R ket L

S

o MR
'1;_-&l ‘i
X PP
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Mo edour, no hydrocarbons
PID <0.1ppm

Land Quality Assessors, Environmental Audifors
Contaminated Land Specialists

Station House, Station Road, Ruaben, Wrexham, LL14 60L
tel: 01978 822367 fax: 01978 824718
e-mall: consult@smithgrant.co.uk

SMITE CRAR,
Environmental
‘ Consultancy '

Project; Drawn: Date: Job Na:
Redwither Central Area, Wrexham Industrial Estate ow 02.11.2011 R1662
Drawing: Checked: | Scale: Dirg Mo:
TP& NTS TPG




TRIAL PIT RECORD Trial Pit No: B

Depth (m) | Description of strata Sample | Type Water | Remarks
0.0 Grey clayey gravel with angular TP8.51 Made Ground
limestone (0-
0.5m)
0.5 Dark brown stiff clay
TP8.52 Matural glacial
(1.0- deposits
1.3m)
2.0 Base of excavation

Comments:
Mo edour, no hydrocarbons
PID <0.1ppm

Land Quality Assessors, Enviranmental Auditors ) A7
Contaminated Land Specialists Environmental

Consultancy
Siation House, Station Road, Ruabon, Wresham, LL14 BOL
el 01978 822367 fax: 01978 824718

@-mall: consull@smithgrantco.uk

Project: Drawn: Drate: Jab Ma:
Redwither Central Area, Wrexham Industrial Estale Dw 02.11.2011 R1662
Drawing: Checkod: Scale: Drg Mo
|-= TPE NTS TP8
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Grountwaler Obsorvations During Drilling
End of Shift

kol

Praduced by the GEClechnical DAtabase SYstom (GEODASY) (C) all rights reserved




Producod by the GEOtechnical DAiahase SYstom (GEODASY) (C) of rights reservod

GEO-VENTURES (UK) LIMITED |*" Number
Geotechnical and Environmental Services Redwithar Cantral, Wiaxham Industrisl Estole, Wiexham | (e o
Excavation Method | Dimensions Ground Level (mOD)| Cllent — |aen
Number
Dirivi-kn Window Sampler 12362
Location Dates i1 | Enginear ) Sheot
Smith Gram LLP I3
't i T Dromth e
Dﬁﬁlh Sample | Tests E“nﬂﬁﬂ Field Records m |ﬂ1:ﬂ:ﬂj Description
= 0iAd) MADE GROUND : stona {drillers description)
S Y] e . - —
0,50 B __— (0.40) MADE GROUND ; still { vary s&ff grey / brown clay
= 060 —— — =TT =
- Firm { sl brewn CLAY with occasional fing sub-roended
1,048 o = araved
L ==
200 D - e
3 =
=
3,00 D ::' %00 o .
4.00 3] -
- Complate at 4,00m
__li‘_. — S - —_— - —_ —_ —_—t— =k
Service pit excavated by hand to 1.00m (ooning | ouaed
150 | ) Crosk
Figure Mo,
12-962.W5 1




APPENDIX D

Borehole and Trial Pit Logs -e3p



o “Trialpit No
1% ial Pit L
[
@30 Trial Pit Log TP109
it A | Sheettoft
o e o o T e e
Project - Project Mo, Co-ords:
Name: =M POt 10610 levet | osoezots
SR e e S = W'ﬁfms 2.30 Scale
Location:  Wraxham () e g e
. e E Ry gt rrids X il A ey ﬂ'ﬂth: 1\‘ ‘ Lﬂﬁ m|
Client: Russells Gonstruction 2_;3 ! | 1 Watkort.
SamplesandinSituTesting | pepih | Level Stratum Description
mpm W Hﬂsu.lh {m} {m} a e e e wae =
T — e B e S RAATE GROUND: Rod brown sandy gravel. Grovel [s fine fo
coarse sub-angulor to sub-rounded of brick, coal, granite,
Emestono and concrale.
b “MADE GROUND: Fad brown gravelly cliy. Gravel Is fine fo |
conrsg sub-angular lo sub-rousded of brick.
'I -
1450 | Firm groy very sify GLAY., o o =
HVP=EF .
2
s “EiT] e o siif gray brown slightly sandy GLAY,
240 ES wigt
280 B b i B o Eﬂi-u't“ fm T T —
3 -
4
5
[Remarks:  Complote at2@ombgl. - »
@I
Stability: Stahle,




Trial Pit Log

Project No.

10610

Co-ords: -
Lavak:

i
a@3p
Projact -
Mame: Elm Point
WLoc.atlnn Wraxham
Client: Russalu Cnnslrur.tlun
Snmplm and rn Eim ?esting
Depth | Type Results
020 ES
HP=147
Remarks:  Complate at 3.30m byl.
Stability: Stable,

2.50

Dimensions

3.30

(m): I
Fe ]

Stratum Description

SHIf grey brown siy CLAY.

MADE GROUND: Groy witllo gravel, Gravel (s fina to
medium sub-angufar (o sub-rounded of imestone,
MADE GROUND: Black red grovel, Graval s fine sub-

gular o sub-roundod of bedck and ash.

MﬁﬂE GROUNLY: Red graval, Gravad ls fing 1o medium
__sub-angular o sub-rounded of brick.

" TriaiphtNo |

TP110
Sheet 1 of 1
Diata
05/06/2015

2.80

330

Dark brown vary siity CLAY with organie odour,

 Soft gray trown vary sily GLAY.

&
adp




Lol
ChIE

Trial Pit Log

_-Tl‘ialph No

TP111

Shost { of 1

Project 5 %ul}\lm T co-onds: - o Data
Name: ~ Cm Point 10610 Level: - | o5082015
e s e Dimensions 2.30 Scale
Location:  Wrexham ﬁ:{m s © T 1:26
s . e i 5 P BT e S P il —_— Ih = I-n caall,
Cllent:  Russells Construction ‘:’;En s umﬁd@
~ Samples and In Situ Testing Depth | Lavel Stratum Description
Depth | Type Resulls (m) | (m) -
o B R i o T MADE GROLUMD: Wilia gravel, Gravel [ fina {o conrse
sub-angular to sub-rounded of limestone.
o MADE GROUND: fed brown gravel. Graval isfinefa
040 Es enaras sub-angular to sub-rounded of brick.
080 | Firm groy Brown siightly =ity CLAY. == ¥
HiP=74 . Lp.
1:30 ol firown ciayey fine SAND. ===
g7
230 Sl grey brown slightly sity GLAY.
T =
(xR .
b :
Lo -
= :
"FH14? S.Dﬂ ‘_!:_1"'"'__""_"'—'"'"'ﬁi'ﬁ'ﬂfﬁiﬁjﬁ.—"'"_"'__"__"""' J __
-‘ __
.
fﬁem&:ma: " Complote ot 3.00m bgl. - - s
s
':-JE@
Stabillty: Stable.




“TrialpitNo |
e Trial Pi -
e3P rial Pit Log TP112
e I : | Sheetioft
hF"ﬂ:l]act Elm Palnt FYiant o (R = ' ow
doail R 10610 Level: | 05062015
Location:  Wraxham EL?B“E’":'”E R S;:;Ie
= Femors S L S ST : 2 125
Cllent:  Russells Construction Py o O
~ samplosandInSituTosting | popin | Lovel - ) )
Depth Type s (m) Stratum Description
o R | T MANE GROUND: Groam gravel with cobbles and bouidors.
Gravel Is fine lo coarsa angular fo sub-rounded of concrets,
limestone, sandsionsa brick and glasa, Cobbles aro of
0.30 ES concredn and bick. Bouldors ara of concrate and re-bar.
0.50 "SI brown groy CLAY. i kg
HVP=108 E'_ 1 -
2
3.00 4 -
1 -
e e — o —— ﬁ =

Romarks:  Complete at 3.00m bgl.

Stability: Stabla.




ET P o o Bocohata No.
@ 3[1@ Borehole Log Ws101
k Sheot 1 Df_‘l -
Ay "~ |ProjectNo. R o Hola Typa
g i x
Sl L - eS| L) (e ke e —
Locatlon: \ﬂu’mxh:un Lawvel: 1:50
el e e | A l S S T
Client; Russells Conatruciion Dales: 050672015 - DBMDE2015 r‘ﬁ?fa:m?l
—— =t it I il — Rl M — Mowman
dl SI T H
a Sﬂnpha an n Silu Tes ng Depth | Lovel Sk Baeid
Depth (m) | Type Rosults (m) {m) S
| =S I =i I MAGE GROUND: Siighilly grey slightly
0.10 E5 0,20 sandy gravel, Gravel s fino to medium
0.30 PP 199 sub-angular to sub-roundad of brick,
3 imestone and sandstono.
s k= SHF madium sirongth brown sightly sily
CLAY,
Neri2 (1,213,3,9,3) FE
1.30 ES
1.50 PP 128
NeEF ZABEER, | 200 ~Vary siiff igh to very high strongin brown | ©
slightly silty GLAY, 7
N=50 (B,8/10,12,14,14) 1
T T e | X
206 T e ol badobiolo of 8,06
4
£ —
5
7
n-
o -
10—
A e _
Refused ol 3.05m byl dus lo sl clay, o
@ ::[IU'}




&y S h Boshole Mo,
e
@0 Borehole Log Ws102
R - ) - Shoot 10f 1
Project Nama Praject No, Hnlé_'l‘y_pq )
EmPont = 10610 i WS
: =) o S R —— N
e I . _ | e
Cliant: Russells Construction OB/0GR015 - DG/06/2015 oged By,
= = _s_ 1 t” El.t Til S e e e EANTERL
Water SRR SN S Tost Depth
——r " rtpllur — Sir ) i
Stikes| popth m) | Typa]  Resuts (m i
T | ~ MADE GROUND: Light groy gravel. Gravel | -
0.20 ES Is fina to coarsa sub-angular lo sub-
0.40 _reunded of slale and sandstone. .
MADE GROUND: Reddish brown gravel
0,00 ES with frequent cobblos. Gravel 15 fina 1o
! madium sub-angular o sub-rounded of .
1.10 ES N=10 {1,1/2,2,3.3) 1.00 brick, sandstona and skate, Cobbles are Ldw
: sub-rounded of sandstong, ¥
1.40 St medium strength Bluelsh groy sy
1.50 PP 169 ' CLAY wilh roollels and organic odour.
SHIT mediem strength Brown sightly silty
CLAY. _
M= (2,272 2 2.3) -
2.50 PP 128
Mel {Dlﬁzgz.zl 3.00 ) L S " T a4
F G
4.20 PP ¥ trm bow strength gray silly CLAY.
A0 “Diark brawn very sily CLAY wih organic. | -
3.70 ES odaur, »
NNRAAZY | A Firm fow strength grey sily CLAY, | 4~
N=18 (2,2/3,3,6,6) _ =
5.20 A St madium sirength brown GLAY,
545 AN, ___H&___F_,a_m_;d.ra.., sl v
8 -
i
B -
0-
Remarks o B St e s e e :
Complet at 5.45m byl. .
@3




a.z20
340

Homarks
Complate at §.45m bgl,

PP

ES
PP

el
@3
Project Name B
Empoit
Location: Whaxham
Russells Construction
| semplosandInSituTesting |
Depth (m) | Type H.asulla
0.20 ES
0.7 PP 162

Met 5 (2,203,4,4,4)

221
N=13 (2,212,3.44)

Med (2,211,1,1,1)

13

M=2T (4,4/5,5.8,9)

=10 {2,11,2,34)

Depth
{m}

0.50

2.60
i

3.00
325
3,50

545

Besudicln Mo,

WS5103

Sheat 1of 1

05/06/2015 - 0G0G2015 R. Walkerfl.

Stratum Descriplion

fing ln mediam wb—anngnr {0 sub-

rounded of imostona. :
“Eiiff to vary stif mediam to high strengih
brewn groy slightly silty CLAY,

" Dark Brown vory silly CLAY with organic
‘odour,

" Soft brown vory sandy shightly gravelly
CLAY. Graval Is fine sub-angular (o sub-

= Oy P B REETEES

_rounded of mudstona,

“Vary loose brown fine SAND. N3
Soft brown very sandy sBghlly gravelly
CLAY. Gravel Is fine sub-angular {0 sub-
rounded of mudsiong,

Sl to very stiff medium to high strength
fiem brown slightly silty CLAY.

—_—e e |




w BoatholaNo, |
&
edp Borehole lLog Ws104
— — —-—— -— — — D— — — — amatl‘nri
Fm}mtﬂam Project No. e J-[BTETW&-_“"
EmPoit  roste|Coens - Y WS S
Location: Wraxham Loval: ﬁc;?
Client: Russefts Construction Dates: 05062015 - DEI0GR2015 ] :% ?ﬁaﬁ"’;
——— - S : - — 0 Mowman——
Samples and In Situ Testing Deplh Level
e e et Legend Siralum Deszerlption
“epih () [Tpe]  emns | ™ | o
T MADE GROUND: Groy black gravel,
Gravol Is fino o coarse sub-angular to
0.40 ES sub-rounded of ash, sandstons, slate, coal
0,60 andbrick, =
Shlf medium strength brown grey slightly )
0,50 PP 229 sllty CLAY. ]
Ned1 (1,2/2,3.3,3) L
Matt (2,.202,2,3.4) 2]
2.0 ES 74 «20 % Stilf modium strongth sightly siity sandy
2,30 PP . e 2= =4 gravelly CLAY, Graval s fine 1o medum
A0 ~ o), sub-angular of mudsione, F
3:*.:!_.; SHIT o very s medium to high strength
Ne=23 (3,305,5,6.7) —'::._.'_“'_f brown sighily silly GLAY. 5
— —
fEe
e 7
b =
ety ]
N2 (2,2/3,3,3,3) ;.‘:5_:‘5 4 -
oy :
iy & i
S :
Exlat
N=10 (2,2/2,2,3,3) e 5
R :
s sy
545 T e Endofbawhola i 64sm |
g
T
ﬁ -
g
10—
Remarks - S - .
Comploto ol 545m bgl,




T Borsholena. |
Borehole L.og WS105
Sheat 1 of 1
St e ————p—
Co-ords: = WSH
s oan R ‘Scala
Loval 1:50
R 'L—mm;'_'
D&MER2015 - DEOGR015 R. I A
- Y — 4 Newman.—
Stratum Description
WMADE GROUND: Roddish brown gravel.
Graval is fing 10 modium sub-angular to
sub-rounded of imestono, brick and :
mudstone, !
Firm to stif low to medium strenglh brown
grey slightly slity siightly gravelly CLAY,
Grave! is fina 1o madium sub-ongular o 1=
F sub-rounded of coal, mudstons and
s sandstone.
o
3
" Firm Tow strengih Brown grey very silty
GLAY,
Dark brown very silty CLAY with organic |
odour. W f 4
Sofl brown grey very
SHff medium strength Ermm :—mr slightly
silly CLAY,
: &
T End ol borevako i G ASm
& -
T
B g -
9-
10 -

@qﬁp
Project Name | ProjectNe.
Eim Point — I ...
Locaflon; Wraxham
Cllent: Russelis Construclion
| wiater]  Samplos andin Situ Tosting Depth
Depth (m) | Type Resulls {m)
e e ST R
0.60
D.8D ES 2
0.B0 PP =11 (2,202,339
N=11(2,2/2,33,3)
270 PP 123
M=t (0,001,1,2,3)
3,30
3.50 ES 2,60
370
MN=18 (3,3/3,4 4 5) 4.00
N=12 (32/3,3,3,3)
5.45
Remarks - —
Completa at 5.45m byl




Dexedicda o,
ool
A
a3 Borehole Log WS106
o
| Eewiont
Projoct Name |ProjectNo. : Hole Type
Eim Polnt 10610 ol et B
e | B I . —— -
Locatlarn; Waxham Leval: 1:50
T . 52 S PP | |} s L3 —— e
Client: Russells Construction [alos: DEO6R015 - DRIOGR2016 R, Walke
________ N B A | L e b Wevaman
In S ti
Samplos andin Bitu Testing ____{ Doptn | Level || ooy Stratum Deseription
Depth (m) | Type Resulla (mj) (m) -
i N "MADE GROUND: Dark groy gravel, Gravel
0.0 Is fino 1o coarse sub-angular lo sub-
- - 157 raunded n:'ﬂl;l'ﬁ:k concreto, imestone, slato JI|
: I\ _ondporcetaln.
iy Firm grey slightly silty CLAY wih rootiels
- wnd organke odotr, I—
Net2@2n3as | OV w - 5 Sl medium strengih brown grey slightly | 1
I;:E""‘ 4 sty CLAY, -
MN=10 (2,212,2 3.3} F
2,60 AT
265
2.00 PP BO 3-
N=14 (33/3,34.4) -
3.40 PP 123 .
N=24 (3414,6,7,7) 4=
N=18 (3,3/3.5,5,5) - 6 -
e X
A5 T B ] End of becohola f 545m
-
T
B
o -
10 -
Remarks - - o - I lf’ {
Complato at 5.45m bgl, . 5%
XS




L} ‘pll?
[0
|Project Name
Elm Pn!nl

Location: Whaxham

Russells Construction

Depth (m)

Type

0.0 ES

Remarks -
Refused at 1.45m bol in Made Ground,

Snmplm and In BHu Testing

Results

27 (1112027 for
150mm)

Daepth

(.30
0.50

Borehole L.og

05062015 - DEOGL015

Stratum Descriplion

" Hola Type

Baroholo Na.

Ws107

Sheet 1ol 1

Ws
~ Scale
150

h;u%-

= Nawmnn

MADE GROUND: Groy gravel. Gravel s
fino to medism sub-angutar o sub-
rounded of concrete and imestono. | -
MADE GROUND: White red gravel, Gravol .
s fina to medium sub-rounded of concrota, i
Hmeatona and brick.

MADE GROUND: Red orango gravel wilh
vecashonal cobbles, Gravel is fing to
coarsa sub-angulor (o sub-rounded of

. brick, Cobbles are sub-angular of brick, 1 .
End of barahola ol 1,48 m

g

e3P




& Iy';
@30
Project Name Projoct Mo
[EmPoint 10610
Location; Wreacham
Cllent: Russells Construction
| vitor|  Samplos andinsitu Tosting | o
SUkes| papth (m) | Type Results {m)
0.50
.50 PP 08 0.80
N=11 (2,2/3,2,3,3)
- A IR BT
’ M=l (2,272,2,3.2) 200
2.50
N=8 (2,3/2,2,2,2)
360
N=14 (2,213,34,4) 4.00
M=22 (3,4/4,5,6,7)
545
Remorks S
Complate ot 5.45m bgl,

Doroho Ko,

W5109

_&Bﬁﬁ of 1 o
Holo Type

Borehole l.og

——m

S
R Aot

—e Mewman

Lewel:

Dates: 05082015 - BEOGER016

Level

{m) Lagirn

Stralum Description

gravel. Graval Is fine lo coarsa of brick,
concrido ’1“." Ill_rn_gmu_n&___ o
"~ MADE GROUND: Firm grey day.

WMADE GROUND: S medium strongth 1
brown clay with frequent gravel. Gravel ks
fino to coarse sub-angular to sub-roundod
of slata and brick,

" Orange brown red sighlly ciayey fine

b SAND, D e N,
" Loose brown oranga clayey fing SAND.

Loosa brown orango sightly clayay fing
SAND,

ol brown orange sighily sandy GLAY,

“Medium donso brown slightly clayey fino
SAND.

10 -

.
e3dp




' DorelmioNo, |
o
ggh@ Borehole l.og Ws110
a¥
' ~ Shoet1of 1
ProeetName  |ProjectNo. Hole Typo
Co-ords: -
Elm Polnt 10610 . o ws
FEERE——— s Lt P RV e Scals
Location: Whraxham Lavel: 1:580
=i e P _— it — %
Client: Russells Construction Dates: 05062015 - 0G02015 R, ﬁmar 3
i —Sn Y N —— — e b Mewman
5 be o In Situ Tostl
. AmpeoEne NN YA | Pepth | Level |, a0 Stratum Description
Depth {m) | Type Restlls )] {m) o
= AL ] e ~ MARE GROUND: Red brown siightly
0,20 ES sandy gravel. Gravel Ia fine to medium
0.40 sub-angular to sub-rounded of concrels,
\ imostone, sshand brick.
. | Siiff fo very stilf medium to vary high
0.80 PP 221 strength brown gray CLAY.
MN=10 (2,272,233} s
W=50 (B.6M10,12,14,14) 2—
2.45 s Amsaine End e bohal WERTR T
-,
4
g —
a
¥ -
B a
9 —
o -
g I I | I || — = {u
Complela st 2.45m byl !? .
'E'vh LN J:C.D




a3
Project Name | ProjectNo.
EmPoimt e 0
Location: Wrexham
Cliant: Russalls Construction
| samplosandinSituTosting | pepm
Depth (m) | Type Resulls {m)
0,40
No 10 (2,212,2,3,3)
N=dl (1,1/2,2,2,2)
240
N=83 (0,010,2,2,2)
3.30
N=14 223344) | , .o
N=12 (2,212,3,34)
545
Remarks o 2
Complele al 5.45m byl

Borehole L.og

Co-ords:

Ll

Level

{m)

Legend

Datos: QLI08/2015 - DE0E20156

=

Ws111

Sheet1of1

" Hole Type
) Ws
T Soala
1:50

I%. ||'IHE#,

- MNewman.--

Stratum Description

MADE GROUND: Brown slightly clayay i
gravel with occaslonal rootlols. Gravel Is f
fina i medium sub-angutar to sul-
reunded of brick, sandstone and
limeaslona.

Flrm to stiff fow o medium strength brown

Feone| B 1o very Uit medm to very figh

slightly silty CLAY with rootials. 1=
2
Firm low strenglh dark brown vory sy 1 s
CILAY with organic odour, :
28
‘Safl groy slightly sandy CLAY. b
PE

strength grey very sandy CLAY.

e




r - B o T botoans
7
@i_-ﬁgr'g Borehole l.og Ws112
A A . B B Sheatd o1
Project Nama Project No. Hole Typa
Elm Poirt 10610 s ws
T ikl R — . R AN
e meem S .- S _ B
Client: Ruasells Construciion Dates; D5/0ER2015 - DEI0GERZ015 qutﬁﬁﬁlnm‘
e ----—-—3——rnT ;I.S! == — — W —————— S 1Y T
amp and In Situ Test ng DGFIH\ Level
_______ : S e ST ond Stratum Doscriplion
Depth (m) | Type Resuls m | m |9 "
o — 1 o — 1 | MADE GROUND: Grey gravel. Gravel ls
fine fo coarse sub-angular {0 sub-rounded
0.40 ES of sandstone, limastona and cemont.
uae “Firm orey brown slightly silty CLAY.
N=10 (2,2/2,2,3,3) g -
1.30 ES
N=12 (3,3/3,3,3,3) 2 -
M=50 (5, 7/10,11,13,16) 5
345 T_::u-'Ih_hddh"“hﬁ'ﬂi'&'ﬁ‘" .;..;H_.s.jd.r...-..._._._______
‘ -
E I.
.
-
8-
E -.
10 =
Rﬁmﬂrlﬂi . o - B S - =
Complata at 3.45m bgl.

ol
a3p




APPENDIX E
Borehole and Trial Pit Logs

{This Investigation)



il fafue

GroundSolve Lid
Unit 1 Well House Barns
Flintshire CH4 00H

e Telephone: 01244 661361
Fax: 01244 661289 BOREHOLE LOG
Project BOREHOLE No
Abbey Road
Jub Mo Diate Girouml Level (m) Co-Orchinates () WS1
2023 30-10-17
Contractor Sheet
Earth Engineering Fol |
SAMPLES & TESTS | STRATA o E
x| 5 T Deph] ¥IEE
De Type | Test | o [Redweed], = - eThick. DESCRIPTION 3 |B
pih Mo | Hesult Level Be 0s) é E é
Firm brown gravelly silty CLAY with gravel of concrete, amsd
Timestone (MADE GROUND)
C L{1.15)
100 NT T LIS
[ o Soft to firm brown slightly organic CLAY (OLD TOPSOIL)
L L (IL45)
I S
| Firm to stiff ceickly bL'culnin,Ers-iil'F grey brown motbed slightly silty
I CLAY (GLACIAL TILLIHSY 1P}
E 200 NI3 -
E (140
! i
L
& KELY -
L300 N i Soft grey CLAY (GLACIAL DEPOSIT)
[ (080
L 30
[= ol 17 | Solt dark brown « ic cliyey SILT with trsces of fibres and
C 4,00 NE by -ty AL occasional bands of solt cluy ﬁ‘im’ﬂ
s bty ,-E (165
de— i
500 N# 2 S
[ Yy
L 545

Boring Progress and Water Observations

Chiselling Water Added

Dhate

Finwe

st

Depth | pepth

i o

Water
[pt

Fram To Huours From To

GENERAL
REMARKS

Recovery
0- 1 95%
1-294%
2. 3BO%S
3-480%
45645

Mo groumdwater
encountened.

AGSI UK BH 2023 ABBEY ROAD WIEGPJ GINT 5TD AGS 3_1GDT a4min?

ALl hmensions in mctres
Scale 1:50

Clivmt

MeCurthy Hauloge Lad

Mlethoxl!
Mot Usid

Logged By
MIS




et i

GroundSobve Lid

Linit 1 Well House Bams

P Flintshire CH4 0DH
. Telephone: 01244 661361
Fax: 01244 661289 BOREHOLE LOG
Project BOREHOLE Mo
Abbey Road
Jub Noy Dhate | Giround Level (m) Co-Ordinates () WS2
2023 30-10-17
Comrictor Sheet
Earth Engincering I of 1
SAMPLES & TESTS | _ STRATA 3 2 -
T Tost | = [Reduced Depth - & E g
Depth | 30 | pecan | & [ Lewel | Lewend (bl DESCRIPTION g2
b L Brown salty very gravelly CLAY (MADE GROUND)
F (160
100 NI2 L
S 160
g 0 Bricks overlying ash ond clinker (MADE GROUNLY)
L - ' Sull, ormnge brown safty CLAY quickly becoming very stiffl
ey K i (GLACIAL TILL) HV >120kPa
[ I
[
E(1.50)
- 3.00 w4 3
340 -
- 3600 Soft grey CLAY =
e L Solt dark brown fibrous CLAY (PEAT)
- 4.00 N7 - g1, 1090)
- RIS el : JI_'H]
Soft groy sandy CLAY
- L (L45)
i 5400 NI i
L 545
ot E
ar g
b
[
i
i Boring Progress and Water Observations Chiselling Water Added GENERAL
3 Dule | Time | Depth mﬁfii‘ﬁ. mm wﬁgf' From Tu Hours | From To REMARKS
o Recovery
= 0- 1 90
3 - 275%
2-195%
fr -4 70%
] 4.5 60%
E Mo proundwiter
z cncoaniemd.
=l
= N v 1
Al dime Clent MeCarthy Haulage Lid | Methol! Lugzped By
T Sl el 1 ws




(yround Safve

rad

GroundSalve Lid

Unit 1 Well House Barns
Flintshire CH4 00OH

Telephone: 01244 661361

Fax: 01244 661289 BOREHOLE LOG
Projeet BOREHOLE No
Abbey Road
Jobs Mo Deate | Ground Level (m) Co-Orinates ) wsa
2023 30-10-17 :
Contractor Sheet
Earth Enginecring I of |
SAMPLES & TESTS | _ STRATA = ‘E‘ -
; 2 | Depth LIEE
. Ty Test | & |Reduced| A e b g
Depth | A o | [Meve | Leend iy DESCRIFTION & |22
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 (1.00)
- L
L LA NI3 % Firm grey brown shightly crgame sty CLAY (OLD TOPSOIL)
138
\ Frm to stifT becoming finm at 180m brown maottled grey CLAY
. - (0.95)
L 200 NI% E
I 230
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; ; HV > 120kPa
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LN M28 i
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400 NI1Y -
- s00 NI& 3
545
ar o
E
g
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ef
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§ 2. 190
= 3-49%%
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E Mo groundwater
z encoamtencd,
¥ T T :
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g[ T el 1:50 Plant Used MIS
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GroundSolve Ltd
Unit 1 Well House Barms
Flintshire CH4 00H

fd Telephona: 01244 661361
Fax: 01244 661289 BOREHOLE LOG
oot BOREHOLE No
Abbey Road
Joh Mo Dine Ciround Level (m) Co-Credinates () WS4
2023 3= 10-17 |
Contractor Sheet
Earth Engineering | of |
SAMPLES & TESTS < STRATA N 'E q
5 Iepeh 2 =
i Type | Test | & [Redueed g o
Depth | esuit | 5 [ level |Legend Egsik DESCRIFTION E E E
L Firm brown CLAY sath some o much gravel of brck, masonry and
aggregate (MADE GROLUNLDY)
(1.60)
- L0 N8 3
. 160
| &0 BRICE
L oy Medium dense dark grey/binck sub angular fine o conrse GRAVEL
F2.00 NI F0A0) | (MADE GROUND) very wet
b b Medivum dense grey brown silty fise SAND occasional bands of saff
L L brown clay (GLACIAL DEPOSITS)
3,00 N2 -
:
i (3.25)
- 400 NI N
- 500 N -
L 545

1.00T M7
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GROUNDSOLVE LTD DYNAMIC PROBE RECORD
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REMARKS | PROBE NUMBER: |
AT 30,0017

CONTIRACT Abbey Homd, Wil PALE ol )




GROUNDSOLVE LTD DYNAMIC PROBE RECORD
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GROUNDSOLVE LTD DYNAMIC PROBE RECORD

Diepillmy JREOOWS PEACHEANE TR N0 VALLIES

T
[

T

: =1
IIIII —I_E %
T ——
_
1 1
——
|
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TRIAL PIT 1
Depth (m) Straia

0.00-0.90 Loose brown concrete slabs, masonry bricks plastic in a gravelly silty CLAY matric
with small fragments of timber and organic material (MADE GROUND)

(.90 Brick wall/Foundation

Notes
1. Unable to progress past 0.90m.
2. No groundwater seepage.




Trial Pit |



TRIAL PIT 2
Depth (m) Strata

0.00 - 1.40  Firm dark brown gravelly silty CLAY with old foundations (Brick) concrete cobble
and boulder plastic and slightly organic (MADE GROUND)

1.40 - 2,30 Soft to firm red brown CLAY with traces of bricks (MADLE GROUND)

230 -2.80  Firm to stiff quickly becoming very stiff with grey fissures grey brown silty CLAY
(GLACIAL TILL) HV BOkPa

MNotes
1. Slight water seepage at 2.30m
2. Sides of pit stable.
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TRIAL PIT 3
Depth (m) Stirata

0.0 —1.50  Sofi to firm grey and brown CLAY with pockets of gravel, bricks, concrete
and tarmac (MADE GROUND)

1.50-2.20  Stiff becoming very stiff brown with grey streaks silty CLAY (GLACIAL TILL) HV
105kPa

Bad

20-3.0 Soll grey moist CLAY (GLACIAL DEPOSITS)
3.0-3.50 Dark brown fibrous CLAY (PEAT)

Motes

I. Sides of pit stable.
2. Steady water seepage at 1.0m.
3. Water seepage from Peat as well.
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TRIAL PIT 4
Depth (m) Strata

0.0 - 1.50 Soft to firm brown very gravelly CLAY, clay largely derived from glacial till, with
bricks. concrete cobble and boulder, traces of wire and a layer of sub base at 0.70-0.80
(MADLE GROUNID)

1.50—1.80  Firm to stiff orange brown silty CLAY (Weathered GLACIAL TILL)

Notes
I, Sides of pit stable,
2, Old clay drain encountered at 1.20m
3. Large drain encountered at one end of pit at 1.80m, pit abandoned.
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TRIAL PIT 5

Depth (m)

0.00 — 1.60

1.60 - 3.00
3.00-3.20
3.20 - 3.60
Notes

Strata

Firm brown and red brown sandy very gravelly CLAY, mainly derived from glacial
till, with bricks, concrete cobble and boulder, old concrete slab, tiles (MADE
GROUND)

Stiff becoming firm to stiff with depth and then stiff again orange brown with grey
streaks CLAY and one large boulder (GLACIAL TILL) HY =120kPa

Grey SAND (GLACIAL DEPOSITS)

Soft blue grey sandy CLAY with layers and pockets of brown peat (GLACIAL
DEPOSITS)

1. Sand lens saturated.
2. Slight water seepage below 3.0m.
3. Sides of pit stable.
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TRIAL PIT 6

Depth (m)

0.00 - 0.15

0.15-0.65
0.65-1.70
1.70 —2.80
2.80-3.20
Notes

Strata
Medium dense light grey sub angular fine to coarse GRAVEL (HARDCORE)
Suff orange brown CLAY (Weathered GLACIAL TILL) HV 95kPa

Very stiff to hard red brown with grey streaks silty CLAY (GLACIAL TILL) HV
110kPa

l.oose to medium dense brown silty line to medium SAND with occasional layers of
fine to medium gravel and clay (GLACIAL DEPOSITS)

S6IT brown with grey streaks silty CLAY (GLACIAL TILL) HV 105kPa

I. Slight seepage at base of sand
2. Sides of pit stable.




Trial Pit &



TRIAL PIT 7
Depth (m) Strata

0.00-0.70  Firm brown sandy very gravelly CLAY mainly derived from glacial till with a little
cobble of brick and concrete (MADE GROUND)

0.70 - 0.85  Loose to medium dense light grey sub angular fine to coarse GRAVEL
(HARDCORE)

0.85 Concrele

Motes
1. Pit abandoned on concrete.



TRIAL PIT 8§
Depth (m) Strata

0.00 -0.70  Firm brown sandy very gravelly CLAY mainly derived from glacial till with a little
cobble of brick and conerete (MADE ground)

0.70 - 0.85  Loose to medium dense light grey sub angular fine to coarse GRAVEL
(HARDCORE)

0.85- 1.30 Loose Brick and cobble overlying Terram

1.30 - 2,60 Very StulT to hard brown CLAY (GLACIAL TILL)

Notes
1. Unable to progress any deeper as clay too stifl.
2. High water flow from bricks below sub base, quickly ceased.

.:.*r‘-{_;wh e | _: h ..I:.' . I i1| . i _| _4...;.;:--- __I____'___u..l
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TRIAL PIT 9
Depth (m) Strata

0.00-1.30  Loose/loose to medium dense dark grey brown sandy fine to coarse GRAVEL with a
little cobble and large pockets of firm brown clay (MADE GROUND)

1.30 - 1.70 Firm orange brown CLAY (Weathered GLACIAL TILL)
1.70 = 2.50  Stiff to very stiff brown mottled grey CLAY (GLACIAL TILL) HV = 120kPa

Noles
I. No groundwater seepage encountered, very slight seepage at base of made ground.
2. Sides of pit stable
3. Unable to penetrate any deeper

W R
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Chemical Test Results



Lnit 7-8 Hawarden Business Park
Manor Road (off Manor Lane)
Hawarden
Deaside
CHE aus
A LS Teel: (01244) 528700
Fax: (01244) 528701
email: hawardencustomersenices@alsglobal.com
Website: waw, alsenvironmental co.uk
Ground Solve
Unit 1
Well House Bams
Chester Road
Bretton
Cheshirg
CH4 0OH

Attention: Mike Scoft

CERTIFICATE OF ANALYSIS

Date: 21 November 2017
Customer: H_GRSOLVE_BRE
Sample Delivery Group (SDG): 171104-40

Your Reference:

Location: ABBEY ROAD, WREXHAM
Report No: 433501

We received 4 samples on Wednesday November 01, 2017 and 4 of (hese samples were scheduled for analysis which was
completed on Tuesday Movember 14, 2017, Accrediled laboratory tesls are defined within the report, bul opinions, interpretations and
on-site data expressed herein are cutside the scope of 150 17025 accreditation

Should this report require incorporation info cient reports, it must be used in its entirety and not simply with the data sections alone.

Chemical testing (urless subconiraded) performed at ALS Envionmenial Hawarden (Method codes TM) or ALS  Environmental
Aberdean (Mathod codes 5)

Approved By:

.:’. “, S —
.

Sonia McWhan
Operations Manager

ALS Lite Seiences Limiled Registered Office. Units 7 & B Hawarden Business Park. Manor Road, Hawarden, Deeside, CHS 3U5. Registered in
England and Wales Mo, 4057291

e 1ol 13



Valdated

CERTIFICATE OF ANALYSIS

5DG: 17 1104-40 Client Roference: Report Mumber: 433501
ALS Location: ABBEY ROAD, WREXHAM Order Numbear: 2023mjs Superaaded Report:
Received Sample Overview

Customer Sample Ref. AGS Rel. Sampled Date

atakits TP 0.00- 080 oo
16400806 P4 0.00- 030 M20T
16450510 TP7 0.00-0.50 INIV2017
16430511 TPE 0.00- 050 2017

Maximum Sample/Coolbox Temperature (“C) : 13.2

IS05667-3 Water quality - Sampling - Pastd . ALS huwm datn wheoh show hat o cool bax wilh 4 frazen epacks. i capobie ol

Duting Trarsporiaton samplos shall ba stoned in 0 cooling dirice capabln of mainlaning musrkninng peo-chilied samphiss @l o lempaatna of [5:3)°C fof @ perod of up bo 240

a lesnpargture ol (5230

Only received samples which have had analysis scheduled will be shown on the following pages.

174052 2101102007

Page 2ol 13



I Validated

CERTIFICATE OF ANALYSIS

500G 17110440 Chient Reference: Roport Number: 433501
ALS Location: ABBEY ROAD. WREXHAM Ordar Numbar: 202mjs Superseded Roport:
Risults Lagend = I I e
[X] rest Lab Sample No(s) E E § §
al =
Ho Determination
Possible
Customer o
Sample Reference 3 '-2' 3 i
Sample Types -
5§ - SoliSohd
UNS - Unspocited Sold
W - Grourd Waloe
- Bautace Wil AGS Reference
LE - Land Leachate
PL = Propaned Lopchals
PR - Procoss Waber =} ol o o
S - Solie Wolee Bl 8 8 8
TE - Trade Efluent Daopth (m) s & & o
TS - Trusted Sewnga B B B B8
US - Undrealed Sewage
FIE - Ruscraationul Vnle
D%V - Drnking Weslar Mon-regulsicry nsngngr E
UNL - Unspecied Liquid 555‘5
5L - Shudge Container E, a
G-Gas s¥58|5dl5
QTH - Othar g & 'i.'i g
Sample Type o » w »
s by Koo (8o ] NDPE D
Teals: 4 =
o e
T I T o B
Toakx &
X)X | x| X
T Y — =0
[m—— A wern |
Tists &
X|x|x[X
Cyarida Comp FresTotal Thiceyora M wexo | | | |
Tauix & —
X |X|Xx|X
ExyUbsraiedBuphids (M OB
Tasts: 4
X|x|x|x
[Elemaslad Bolphen JI_ MOPg ©
Toatx: 4
x| X | K| X
EPH GWO [Aiphatie] OC (3] M | uoero
Tesin 4
A% |x|x
EPY GG [Aroemaic] G (5] M HOPE 0
Tty 4 =
X | XXX
GRD by GCAID (8] M NOPE D
Tasts 4
X | XX | X
L — 7] NOPY ©
Tesin: 4
X|X|X|X
[T p———"r_ " | moerzo
Tostr &
%] x [
PR by GCMS a | noexa
Tosts & .
X | % | x| X%
pi M NP &
Taals 4 R
X | X | x| X
Prasnoby by PLE [5) L] MDPEQ
Tos: 4
XX |x | X

1740 52 202017
Page Jof 13



CERTIFICATE OF ANALYSIS

S0H3: 1711 04-40 Cliont Referance: Roport Numbar: 433501
ALS Location: ABBEY ROAD, WREXHAM Order Number: 2023 mys Superseded Repon:

Risults Legend

Test Lab Sample Nols) E E

Hao Dotermination

DLF0GFEL
LISDRrEL

Possible |
Customar -
Sample Reference 3 E ':‘l' i
Sample Typas -
5 - So#Sold
LING - Unapocibiod Sobd
S Chicknd Veata AGS Reference

SW - Surlacs Walne
LE - Land Leochati
PL = Prepored Loachale

PR - Process Whani E E E
54 - Saline Waser
TE - Trade Efiunrt Depth (m) g '§ g

T5 - Traalod Sewnga
U5 - Uninaated Sewoge

s saquny Bogz 0§ 0-000

RE - Recraational VWalor
DY - Drnkang VWaler Mon-iegulstory g g E"'
LINL - Uirsspuicifit Licpind EE ‘E B
5L - Bhudge Container E E:E
on ¢ ERIERIELIE
OTH - Ciihar Bl & ®
Sample Type w w o w
Sarmpie g [M] NDPs: 0
Tosks: 4
XXX [X
Tokal Cegarkc Garbon M 1 weeeo
Tosts: 4 .
L)X (X _!.'
TPHGWG GG [5) I O - HOPE D i B
Toui &
| x| x|x

174052 201172017
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CERTIFICATE OF ANALYSIS

5DG: 1T11048-40 Clignt Roference: Report Number: 433501
ALS) Location: ABBEY ROAD, WREXHAM Ordor Number: 2023imjs Buperseded Ropost:

Sample Descriptions

Grain Sizes

wary fine

Lab Sample Nafs) Customer Sample Ref. Drapth (Faj Calaur Dascription Inclusl Inclusi 2
16450508 ™ D00 - 090 Diark Brown Sandy Clay Crushod Brick Wik
16450508 ™ 000-0.30 Dtk Browe Sandy Clay Cruzhed Brick Snres
BRI ™ 0.00-0.50 Diark Brceam SaodyClay | Crushed Bock Spees
weEn | m po0-05 "~ DakBrown | Sad i CrshedBick | WA

These descriptions are only intended to act as a cross check if sample identities are questioned, and to provide a log of
sample matrices with respect ta MCERTS validation, They are not intended as full geological descriptions.

We are accredited to MCERTS for sand, clay and loamy/topsail, or any of these materials - whether these are derived from
naturally ocurning soil profiles, or from fill/made ground, as long as these materials constitute the major part of the sample.

(ther coarse granular materials such as concrete, gravel and brick are not accredited If they comprise the major part of the
sample.

17:40°52 211172017
Page Sof 13



I “Winlidabed I

CERTIFICATE OF ANALYSIS

17110440 Chignt Reference: Repart Number: 433501
ABBEY ROAD WREXHAM Order Numbsar: 2023'mjs Superseded Roport:
Cumcrmes Suspla Al " ey [ =]
] T UHIEE s wambasd
- O INTE soorwitien
i ) Bapth o 200010 002 200-040 050840
[T T S — Samgen Fpa Sl (] STk Soiiald %) St |8
. Bubcoabacted el Dt Gaerpiad el aiwRser WGt b
R e ] Sarls Tors
S e Shutd] s e o ey
o :;:,"::mh"m Lk il Mo S WL a0 e
] A Bytupsce |
(Component T 1oounts T wethos
Moistuen Conlonl Ratio {% of as % P24 18 13 13 B
recaivind sampk|
Phanol < mghg | TG (5) =i L] <1 <0
M M M M
Cresois <001 mghg | TMOEZ (3) 00119 T 01 <l
M M M M
Eylencls <5 TWOE? [5) o015 <15 <05 <05
megikg M M W 1)
Phanols, Tolad Detectod <0035 TG [5) (1035 <1035 <035 <0035
manobydric mgkg ] M W M
5o Organic Matier [S0M) .35 % ™3 i 186 123 0534
L] " ] #
pH 1 pH Unils ™I L B45 B3 BB
M M M 1]
Sulphur, Elamantal <1 mgikyg TWMI3E 13 155 <100 =i
M M M ]
Chenmism, Haxavaken <1 & oy ™IS <06 <& < <@
] " [ #
Ciyanida, Totsl <1 migg TM153 ot i <1 <
M M M W
Sulphide. Emxily bherated <15 mghy THIED <15 <15 <15 <15
w M Wl *M M
Crenmium, Trovleet < 9 g TMIH 18] 157 079 104
Amenc <l mglg TMIB BS52 oy 6.55 4o
M M M M
Borsn A 7mghy | TMIBE 743 104 53 7t
¥ L) ] [
Cadmigm D02 mghy | ThRIE [ 0857 147 0.143
"] M M M
Chigmam aibmghg | TMIBH 101 157 579 104
u M -] M
Cappor <14 mgikg TRIREE 511 LR 24 108
M M ] M
Lami <0 7 mgikg TR i BB 5 5
W L '] ]
Mattury <014 kg A L] LI ek (342
M M L) ]
Hicks| <07 mgkg s 725 FF] 172 1"
M W W M
Salnium o kg W11 <1 <1 < L3
(] # [ [}
T <19 myhg TMiE T 285 il 555
M M M M
Walor Scluble Sulphate a5 S04 <[ 004 gA M u0a07 om 0.0 Q03T
21 Extraci M N M W

17:40'52 21207
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I Validated

CERTIFICATE OF ANALYSIS

171104-40 Client Reference: Roport Numbaer: 433501
ABBEY ROAD WREXHAM Order Humber: 202U mjs Superseded Repon:
Cintmm Samci bal ™ ™ i =]
Dot i1 om-gm LL R om-0% 000 450
Barvple Trpee Sclhcted 3] firtaded {3} el 3| STkl
e Sampled o Mann? rnger oy
e T
Cale Bucarvud a7 iy awrwaer Ui
§EC03 Rl i EL R HL R LR
Lk mmgile M ] (L2 ] [L2E ] L2 ] LT A
| LEEg, ey it (s appeede) AL Beeusis )
|Companeil___ Lo 3 1 Mothed
Maphthaiene-df % recovwry™ % TMHA i [rr] i 881
Aconaphthena-d10 % % TMHE 5 106 106 a1
ey
Prgnanthrens-01 0 % moory™ % TMHA ELB! 106 108 904
Chysona-d13 % necovery™ % ™MHE i 11 114 911
Parglone-¢13 % mecovery™ % TMIH i {Fi] {Fdl ]
Teapfihainnn <3 gk TMZB LER) 494 51 534
M "] M M
Acenaphihyiana <13 kg TMZA 164 35 581 12
M M M ]
ACpnaphihanag <8 kg TMZ18 irA 1 IER| <
') ) M M
Fluorena <10 pghg TMEIE < Fol 68 <1
[ [ M M
Phaonartheeno <15 yahg TME1IB e et an 73
W ) u M
Anthracers <16 pghyg TMEE e 142 a A
W W "] ]
Floeanihens <17 gy TRGB i1} 1280 1440 195
i M ) ']
Pyrene <15 pghg TREIB =] 130 1480 190
M M M M
Berzjajanthracena <14 pghy TMIB 5 100 1220 175
M M M [
Chysens =1l pgig TURE B an 1110 166
M M M M
Besun(h)uoandens <15 pghyg I8 1020 2140 20 m
M M M W
Bero{kiflccdanthens <14 ughg L el £r) THe 1004 il
M M M M
Benmdjpyrecs <15 gy Thz18 L] 199 2830 n
M M M M
indanal1, 2 3-cdjpyrene <1 pigikg TH218 &3 1130 1740 ]
M M M M
Dienzod a, harihi aoens <3 kg TMZ1E 137 i I 551
M M M M
Banzolg h fperyens <4 gk MR [0 1350 P ]
M W N M
PAH, Tolsl Delecked USEPA 16 <118 pghy ThZ18 ] 12900 1400 2:0

17:40.52 211112017
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Validated I

CERTIFICATE OF ANALYSIS

S0G: 171104-40 Cliont Reforenca: Roport Numbar: 433501
ALS) Locaton: ABBEY ROAD WREXHAM Order Number: 202V mjs Supersedod Repon
Cubesnar S ample Rl = ™ ™ )
L) TRVIETE i wde
L] wOIATS sonewdiied
e o oyl L %0 .00 063040 t00.050
Iela Pl Sl | e BRard asapts Spmply Troe ol ) adTokd |5 EodTiold |5 S e (5
. Busbconimucied mal Dite Samphiad Xt My ey foh el
= ey of B g ats slasded Lamgia Taea
::m*h-‘:;: D Ragabyeed rungarr Funam? ST gt
l__“_ﬂm' "h' _' oy S0 ol AP s 1) P M PN
P W b s L s W ] A R T
=L - — 1. - S Batwamy.
 Compontnt LODNUniS
GRO Sistrogate % mdaowory™ % TNCES i 5 1] FE]
F 2 2 2
GRO TOT (Moktune Comected) <4 ughg TS <id ol ) il
M i W aM
M [Py Bertiney Dutyl efther oh pghg TWES 5 o5 < <5
[MTEE] 18 H 28 i
Bensene <1 g ThAOEs <10 <10 il <1
IM M M M
Tokmes <2 gy T « 2 <2 <2
M M M M
Elfylanzing 3 ghg T <] <3 <3 <3
iM I iM 2M
m,p-Xyleng <f g Tha0Er <B4 <6 < <6
IN IM M iM
o-Xylana <1 gy ThaOE <3 <3 <) 3
P M M 2M
sum of delociod mpo Eykees by 8 Lighg ThDgg <4 <) < =
GC Fi 2 1 2
s of delecied BTEX by GC <M g TMOBS <M oM <M M
Fi 2 1 )
Mliphabes *C508 <i pgleg TM0BS Lali] Eali} <10 <10
Fi F 2 ki
Alighatics *CE-CH <i0 gk ThOES <10 <i0 <10 <10
F 2 2 i
Mliphatics >CE-C10 <0 pageg TS =10 =0 =10 =1l
2 2 i i
Aliphalics »C10-0132 <10 g TROES <10 <10 <10 <10
1 2 ] 2
Miphalics >C12-C16 <100 gy LT 3 168 J160 1250
Miphatics »C16-C21 <100 ghn w173 &7 1200 12400 i)
Alphatics =C21-C35 <{00 pghg T™MITY BI000 23300 Ba100 Tan
Akphatics *C5-Cad <10 gy TMITA 17800 14600 35200 M50
Tatal Aighatcs =(17-C44 <100 pok TMIT] 500 0 136000 13000
Arcmalics *ECSECT <0 kg TMOBS Ll <10 =10 <10
2 i 2 i
Aromatics »ECT-ECH <10 pg'kg ThatES <10 <10 =10 10
2 F Fi 2
Asnmabics »ECE-EC10 <10 g ThaEa <10 <10 <10 <1l
2 2 Fi 2
Amomatics *ECH-EC12 <10 g TG <10 <10 =1 Lal i}
2 2 2 2
Asomatcs =EC12-ECIG <100 g ™73 16560 900 110 556
Aromatcs >ECIGECH <100 pgkg TH173 15600 12700 18300 470
Arcenplics *EC21-ECXS <100 pgkg TMIT3 1000 G500 1000 NS00
Amomalics *EC-ECAY <100 gy RIS S0d S4B00 TEG a0
Asomatics *ECAI-ECH <100 ughg ™I 21000 i) ot i) M0
Tokal Armates *EC12-ECA4 <100 pghog Wi 1R1000 168000 285000 35700
Totad Abphatcs & Ammatcs <100 pghyg TMIT3 73000 205000 £01000 AT
»C5-Cad

174052 211172017
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I ‘Validated I

CERTIFICATE OF ANALYSIS
SDG: 171104-40 Clignt Rofarence: Report Mumbsr: 433501
ALS Location: ABBEY ROAD, WREXHAM Order Numbar: 2023 s Superseded Repon:
. !
Asbestos Identification - Solid Samples
T of hashd ly | Comments herimte Crepsotie [ Fitoes Titrvs, Fitwous Hon At
Ao (i =] [Tt M) Actimoits Anlfegfyine Trede Fitwe:
il Sarpsier Bl TFL CESLIA00T | Mewille Main Mot Mt Bt Bt ok ot ot
Digth () - o botcted | Dotected | Detoctod | Detected | Detected | Detectsd | Detected
il wnrcd i) i (e () ) (e
(e Saerpied LT e
[t Lo ot DEIA0LY 850
we 17810440
Ol Saole Jraey
Vet Numstsst THM
Cost. Sample B, ™ L2017 | Mewte Mann Pt Mot Mot hic bt Hat ™
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validated
CERTIFICATE OF ANALYSIS

50G: 171104-40 Cliont Roferanca: Report Numbar: 433501
Loeation: ABBEY ROAD, WREXHAM Ordor Numbear; 202U mgs Superseded Repart

Notification of NDPs (No determination possible)

Date Roceived : 041112017 08.35.48

Sample No Customer Sample Ref, Dapth (m) Commant
16480510 TR 0.00 - 0.50 Asbestos Quanthication - Ful Insuflicient Sample

174052 20 1/2017
Page WWal 13



| valgated
CERTIFICATE OF ANALYSIS

5DG: 17110440 Client Reference: Ruport Mumber: 433501
ALS Location: ABBEY ROAD, WREXHAM Ordar Number: 202Amys Supsrsedid Repodt:
Table of Results - Appendix
Mathod No Roforence
ASB_PREP
PMOD1 Proparaban of Sampes for Melols Ansysis
PMD24 Modified B5 130T Sal poparabon including homogensation, mosiune scmens of sods for
Ashesios Conimning Malznal
TMOa8 IS 4B, Astesins: The analysts’ guide jor samplng, Ideritificrton of Astirsios in Bulk Maleral
analysis and clearance rocedures
TMDBZ (5) Rational Grid Propey Holdings Mathods for the Collechon Cheslesrmination ol Prandls in Solls by HPLD
& Anatyss of Sampies Irom Nalional Grid Sées vession 1
Sec3d
TMOES odified: LS EPA Mathods 8020 & 602 Delemmination of Gasobne Rarge Hydmocarbons (GRO) and BTEX (MTEE)
umpoands by Hoadspace GC-FID (CA-C13)
TM132 I - howrse Mathod ELTRA C5800 Operators Guide
TM133 B51377; Pan 3 1990005 60625 Dedermranation ol pH in 5ol and 'Water using the GLpH pH Mater
TM138 Maiod 17 10, Second Sie property, March 2003 Dalanrinalion of Sulpbur by HMLL
TM151 Kherod 35000, AWWARPHA, 2h B4, 1999 Delemnabion of Hexrvaen| Chiomom usag Kone aeafyser
TM153 Itaimcsd L5000 B C 1L W0 AWWAGUPIA, 20m Ed . 1950 Delemrnation of Total Cyanide, Free (Easly Lieralobl) Cyanide and
Thiccymnabe using T Skilar SANS+ Sysiom Segmenied Flow Anatyues
TM173 Analyais of Palmisum Hydmcartors in Envimemantal Domrmrination of Spacialed Extracisbin Petroleum Hydrocarkons in Soiks by
Meca - Tolal Poboloumn Hydrocarbon Crilena GC-FID
TM1BD Sulphice n walers and wiabe wirlers 1591 1568401 175 Ther Dedesmingdon O Easily Literabod Sulphada In 5ol Samgles by lon
7186 504 rec. 2007 {unpublshed) Sefoctivi Electroat Technique
TMIE1 LS EPA Mathod 00108 Delarmination of Fouting Melats in Sol by Cap 8500 Dua ICP-0ES
TM21B Deslerminabon of PAH by GOMS Marowsve salrachion Tha darermiration of PAH in soil samples. by microwiae galraction pnd
GC-M3
ThM247 Moo Anons Im Soils By Fone

e
* Applies to Sobd samples only.  DRY indicates samples have been dried s 35°C

MA = not applicable

Chamical testing [uniess subcoriracied) parfonmed ol ALS Ervwonmeninl Howmsrden [Wethod codes T} or ALS Environmendal Aberdeon {Malbod codes )

1740 52 20111207

Page 11 ol 13



I ‘alidated

CERTIFICATE OF ANALYSIS
SO0G: 17110440 Cliant Reference: Report Numbar: 433501
ALS) Location: ABBEY ROAD, WREXHAM Ordor Number: ___ 2023mjs Superseded Report:

Test Completion Dates
Lab Sample No(s)| 15400508 | 18450509 | 18430810 | 16450511
Customer Sample Ref. m bl e L

AGS Rel.
Depth| 000.080 | 000.0030 | 000.05 | 000-0.50
Type| SwSchd(5) | SolSoeld (5] | SalSeld {5) | Scl/Sckd [5)

08 Mo 21T O -how- 2017 08 Mow- 200 OB-Mow- 2017
DN 01T | RN 01T | OANew 2Ol | OBNerd0i
DN 01T | DT | ORNer20l | B Ner 20T
DENv 201 | DENovOI7 | OENew 20N | DENevdOl
B Mo 2017 10-How-201 1 E-how-2L B Now 2017

8- Mow-201T 8- 251 T Db 2007 OF- Mo 2017
O-Mew-J01T 00K 70T - 2017 O-hew-200T
TDaNe201] | MNw201? | DhNew20IT | DaMewd01
% Mow-201T - 201 T O how-2011 T O5-Mow-208T

Of-Now-2017 b 2017 8-How-2017 08 Now-2007
DG-Mew- 20T 0o JH T 00K -7 BN 2017
- Now- 2017 b2 1 T R0 7 - Now- 2087

08-Now-H11T 8i-bie- 1T b3 1 T O-ew-20 57

[-ew- 2017 0-Hra-FHT - I T D8-New- 2017

DENeI0Y7 | OhNIT | Dibeedi? | OANew20lf
Moy 2007 14 - X1 T 1d-Kow: 21T H=No-200T

DN 2007 Lo - 30T Dy JDET

17.40/52 20111/2017
Pape 120013



CERTIFICATE OF ANALYSIS

50G: 17110440

ABBEY ROAD, WREXHAM

Client Refarence:

ALS

Raport Numbar: 433501

202 5 Supersoded Repont:

Appendix

1 Rosifls @ expressod on @ dry weight bass [dred ot 3%°C) for all sod onalysas oucepl
for iha followsng NRA and CEN Leach tesis. fash poind LIM, pH. smmoniem s NHA by ha
BRE mathad, VO TICs and SWOC TICs

2 Samples will bo nun n duphcats vpon request, bul on additional charge moy b incured

3 0 suicenl sampds @ recened D sab sample will Do retnined en of Charga Bor 30 days
afler analysi s completod (eemased] fof ol ssnphe lypes urless the sample & deslroyod
on lesting The pepaed soil sub sample that s analysed fof asbesios will be retained for &
porod of & monihs sfior ihe aralysis dale A Dok samples will be rotained for @ period of &
months alled ihe pnadysis dite. Al sampies eceivod and nol schedulod wil bo disposed of
ong mordh afled tha dobe of mosipl unkiss we B insruciod io e conday  Once the il
panod has expied, a slorage charge wil b apphed for aach monh o parl ihereol wid e
clant concels Ehe roguest for sample slorge ALS reaevve the rgnt o charge Tof samples
roceivod ard siceed bul rod analysed

4 Wih respect 10 kanaecind, we wdll pheays  pndeavour 10 mesl clani iequrTmITis
wheseedd possible, bul lurmaround fimes cannct be sbsollsly gusaniesd Gus 0 20 MDY
viriables beyornd our contal

5 We wke resporabdity for any wst pedormed by sub -conimcion  (marked with an
aatermk]  We ondeovou o use UKASMICERTS Accrodied Lobomiovies, who edher
complols o gqually guoshonnare of ofe oudled by cwsalves For some delorminands e
are no UKASMCERTS Accreddod Loboratorss. n this nsionoe @ lsboraiory with o known
Irack rocoed will be uliksed

8 When jequesied, the ndwchusl sub sampls schecdulsd will b snalysed n house for Bhae
prosence of nabesics fibres and psbestod conliening maleal by o dodumenied @ houss
molhod THMO4A based on HSG 248 (200%) whch @ pcomdied o ISO1T0ES o @ spocfic
nsbasios ftvw iypo 8 ol found bhis will b reporied o Mot defecied”. B no asbestos fibre
types e fownd ol will De ropoited B “Nol delectad” and the sub sample analysed deomod
1o be clear of asbesios. W an gsbestos fibve hype s (ound i@ wil b reporied o8 delected (for
aach fibto fypa found) Testng can bo comod oul off asbeslon posv samplos, But. dus
o Hapith ardd Salety considorabons, may be mplced by stemalive lests o reporied as No
Dalgsmaralion Possible (NOP)  The quanity of ssbasios presani 8 rol debormines uniss
speafcaly mounsied

T It no separale voloble sumple s suppbed by the chenl, or i o headspoeos or sedment i
peaaanl i ihe volase soemple, iho inkegety of the dotm may b coempeomisad  This will be
Nogged up as an wreald VOC on ihe lesl schadule and Mo esul moked as dovabng on
e besd cerificals

B I sppeopeinte proserved botlles B not mcehed presardalion will ke ploce on monpt
Hawervie, thee wdegrily of the dan may be compromisad

& NOP - Mo delermnabon passibl dus o insuflicent funsutable sample

10, Metals in woler ste performed on 8 lileed sampls ond ihocelons represoent dasoboed
mastats - tolal motals st be requesind sapatatoly

11 Resulls rolabe ordy b Hha lems besied

12 LoDs (Lanfl of Delection) ko wol lesta reporied o0 & diy wesghl Dasm ore nol cormocied
o moistune cordond

13 Nmm-hrm“mmmwmmurwﬂ
ihe bosl roquested A % rocoiny = reporiod, fesulls are nol conected for tha reconeny
moasumnd Typcal rocowenes for organics lests ore T0-130% they a'e gonarally wider for
volaliies aralysis, S50-150% Recowonos n soils am alfocted by organic nch or clay nch
mfices Vil can b affoeched by remaedinbon Tkids of high amounts of sedwment Tos)
reaults ana only ever roponed & all of The assocated quakly checks pass. @ & Bssumed
Ihnd ol recovenes cutscde of fn vakes above aro doe 1o matio affect

14 Product analyses - Orgawec pnalyses o products con only Do semiquanbiaine duo 1o
I matnx ofocts and high dikition lachons
empioyed

15 Prwnols monohydie by HPLC nchas phancl cresols [2-Mefylphonol,  J-Mathyiphenol
ond  dMalyiphenal) ard  Xylnol (23 Dmolyiphenol, 24 Denelthwiphenol. 2.5
Dimeliiphenol, 2 6 Dmefviphenal, 2 4 Dmetfyphenct, 3.5 Dursaiiyiphenal )

16 Toled of 5 specabed phanols by HMLC incudes Phonol  2.35-Tnmoittyl  Phenol
2-lopropyiphancl. Crascss and Xylarols (s detoded in 15)

17, Sionesidatris we nol  routmaly  emowed  WMe  always  encdenvour B0
MEprRSeTiaing Sub sampla rom e reconed samplo

lakE &

18 In oolien cicumsbnces the malbod detschon il may b slevited el [0 e Sampis
beng oulside e colbrabon range  Ciher facioes thal may contribufe R this includa
possbil wleforences. In bolh cases the samplk would be dhled wheoh woold cause the
vt chisbsct i el 80 b risad

19 Morcury nesulls Guoled on sols wall nof nclode voloble mercury 08 e analysa is
petidonmad cn @ e mnd crushed Bam pls

20 For deachole preparabons ofher than Zero Headspace Eavecion (ZHE) wolable loss
My oo

General

2 For Bw BSEN 124573 two balch piotess 10 aflow Ihe cuifalitive olease 10 Do
calointed, the voheme of the leachate procicsd i moosoied and fiteiod for & losls
W horefone canral oy oul ary unfillered analysis The fesls affecled nchedo vololiles
GCFEGCMS i ol sibooniracind analyss

22 Wo are sccrodied bo MCERTS lor sand, cloy and loamiapscd, of sny of Huese
materials - wholher Bhose am devived Rom natucally oocuiing sod profles. of  from
Iimoda grownd, 68 long @8 Base malorial consbiule ihe mojor pat o 1ho sample
Db comrse gianule’ mabenal such o eoncrae, giavel and brick, oo not aconedited if
Thary comprse the magor par of he samphe

23 Analysis and dendécaiion of spocihc compounds usng GCFID B by feftenton trme
only, and we maibiely cabbrate and quanily for borgone  Wolens, elhybenzenss  and
wyienes (BTEX) For boidd wolsliles 0 e C5C12 rongo. iha  fotal
chromalogiam s nlegraled pod expressed &8 ugfg o upl ASough Ihe analysis 6
commonly usod for the guanbficaton ol gasoline range organics (GROY, Mme system wil
ol detect oler compounds such as chiorinatod solvonts, and this may lead o & laksely
high resull wilh rospect o Mydocarbons only B W nol possible ho speciically idenlify
thesé non-hydrocoibons, o6 stondirds Bea nol foutinely mn for any othor  compounds
ard for more dalirstve dantficabon, salalibes by GOMS should b utlssd

24 Tamtatively Idemified Compounds (TICs] are non-targat poaks n VOC and SV0C
anslyss AN pon-latgel peoks delecied with o concerntrahon abev b LoD oo subyecing
1o a mass special kbary search. Non-targel peaks wilh & l&any senrch conlidence of
=T5% s reporied based on the best mass spectral library match. When & nec-Lorgsl
P, with @ Bbrary search confidence of <7E% (s detoctiod i i repoited as “mixed
hytrocarbon” Mor-tigel eompounids idenlified from the scan data are semi-guantfod
retalren 1o ore of (b deuderalod wdarmal standacds. undar e LM chrompographe
condions s lhe target compounds. This nosul & repated as & sem-meanilateg valun
nnd roported as Tontatvaly ldentifeed Compoonds [TICs) TICs ane outside B scops of
UKAS pecradintion ard aee not mostrne cormecied

Sample Deviations
I @ sampie is classed as devaled then e assockated reults many be compgrommed

Container with Headspace provided for volaliles analysis

Incorrect container recehved

Deviation from method

Holding time ded before

Samples excesded holding time before presevation was performed
Sampled on dato mot provided

Sample halding time oxcecded in laboratory

Sample holding tmo sxceeded du to sampled on dae

Samphe Holdng Tene axceoded - Late arrival of instrcticns.

Asbestos
derdideation of Asbasios in Bulk Matenals & Sois

The mosulls jor omtficaton of osbestos N buk matorials e obtsined lm suppied
bl madenals wtech hove boen esameisd 1o delsfmne (e presence of pabesios Hived
using ALS (Hawardon] nvhouse mothod of ransmilledipolmised lighl micoscopy o
caniral slop dipoerson stanng based on HEG 248 [2005)

i
2
2
3
4
]
!_:I.
L]

=

The results for dordfcabon of asbeson i sods are oblensd from o homogonsed sl
samplt which has beon exsmned 80 dolsiming The presonce of mbosios fibies using
ALS (Howarden] n-house method of dansmitedipolansed bght microscopy mhd  coniral
Mg dispenion sneerg, basod on HEG 248 [(2005)

Ot ek
L B el
Cm i s b w1
Fibiwsa Al b
Ve b Sl de
Fipri ligsga

Yl Estamation f Fies Consent

Estematon of feve comtont s nol pormitled as pal of ow UMAS acoedded Ses! olbed
- Trac - Vbonn oy O OF by IEDES0ON hbdos wirs ot

Furthor guidance on typical asbesios fibre content of manufactured prodects can
tie found in WG 264

The identification of asbesion containing materials and  wolis  falis  within  our
schedule of tests for which we hold UKAS accreditation, howeser oplivions,
intorpretations and all other information contained | the report are ouiside the
scape of UKAS acereditation,

17 #2.25 211112017

Modificaton Date 217
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Physical Test Results



Laboratory Test Certificate

Form REFDOS Rev 1

Issued To Mike Scott Date of issue 14/11/2017
Client Ref. No. 2023/ ARW/Geot/mjs
GROUNDSOLVE LTD Samples | Material Source
Unit 1 Charter Court Date Ear!'lples Received
Well House barns 02 November 2017
Chester Road, Bretton
Flintshire GH4 ODH samped by
Laboratory
Project No PC176945
Project Name ABBEY ROAD, WHREXHAM
Summary of Tests
Standard Test Description ol UKAS
P CQuantity
BS EM IS0 17892-1:2014 Wator Conlent 4 Yes
= IS??rE:;?D.CI. L Liquid Limit and Plastic Limi 3 Yea
BS tEFT-E:;ﬂé‘Eﬂ'GI' >4 & Sulphate Analysis - Waler Extract 3 Yos
BS 1377-3;1990:Cl. 9.5 pH 3 Yes
BS 1377-3:1990:Cl. 3 Organic Matler Content 1 Yes

Test Resulls checked and approved for issue
Signed tor and on behalf of Geotechnics Limited

[ "Iﬂ'
oy ) e ta

- =3

Stephane Schiano (Laboratory Supervisor)

W#REF!

GCOYCCHNICS

geatesnnical and gooanvironmantal apesialate




LABORATORY RESULTS - Chemical Analysis

Project ABBEY ROAD, WREXHAM Project No: PC176945
Sample Sulphate Chloride
il In Soil
Hole | Depih | Type|Sample| Description = ] S::II g o e lg‘f;ﬁ Ac.dﬂ : i
5 id aler It | ater | Wate
ﬁﬂ-r £t Soluble | Saluble Wk (it riton Soluble Solublg e
i % g g/l % % % gt | an
BH1 200| D |CPT052Brown moltled grey skghtly gravelly 0.051 7.84
{2.00 CLAY {0.06)
BH1 380 D |CTT053Dark brown organic CLAY with 2237
(3.80 decayed vegelalion.
TP3 1.60| O |C77054Brown moltled bluish grey CLAY with 0.049 T.10
{1.60 limastona. {0.06)
TPE 0.75] D |CT70568 Brown mollled blueish dark gray 0.049 7.06
{0.75 slightly organic CLAY wilh limestana {0.06)

and carban inclusion.

Hﬁmrkﬂﬂ Tests pedomed in accordance with BS 1377: Part 3: 1950

Sulphate reported as 503, resuls in brackels reported as S04 ml r "CS
g and g = i




LABORATORY RESULTS - Classification Chart

Project: ABBEY ROAD, WREXHAM

Projecl No: Pci7eads

PLOT OF PLASTICITY INDEX AGAINST LIQUID LIMIT
for all items tested

Low Intarm ed ialn High Wory High Extramaly High
L1 —

: o] // _
[on] =il
1, af | _ // b

e lC
20 /

- [

Pasticity inde

0 10 1 0 1 80 a0 0 0 w0 100 110 120 130
Liguld Limit =

Soil Type Plasticity Characterisics

C Clay L Low

| Intermediate
M Sit H High

v Very High

E

Extramaly High

Table of Sodl Types and Plasticity Charactenstics Irom BS 5930 : 1999

|Remarks 12007

GCOTCCHNICS

goctachinical mnd geoonvironmenial spocialists




LABORATORY RESULTS - Classification and Strength

Project ABBEY ROAD, WREXHAM Project No: PC176945
Sample Classification Strength
Hale Depth T Sample Description .
w:m ypa Rn?’ ript wnood Ip | Wy |wp | w o Test| ¥, | o, lg-q| ¢, |G
Dopih (=425 ”‘L’ ':1'::!:I
m % | % | % | % Mag/r | e | e | e | i
18H1 3.80| D |CT7053|Dark brown crgaric CLAY with 175
(3.80) decayed vegetation
TP3 1.60| DO JC77054|Brown mottled bluish grey CLAY with Cl 24 | 4B | 24 | 264
{1.60) limestona (1%%)
TP2 220| D |CT7055 Brown CLAY with a bluish dark groy Cl 24 | a5 21 | 311
{2.20) calcaracus sill. {NAT)
TPG 0.75| D |CT7056{Brown mattled blueish dark grey CH ar B5| 28 | 2B.7
{0.75 shightly organic CLAY wath limeslone [19%)
|and carbon inclusion,
Remarks [ NST - Not suitable for Test
Water Contant TestBulk Density Test/Particle Density Test perfarmed in accardance with mm ICS
BS EN IS0 17892-1:2014/B5 EN 150 17892-2:2014/B5 EN IS0 17892-3:2015 g nricel AR sy wpeckelists
Al other Tests perfarmed in accordance with BS1377: 1920




APPENDIX H

CBR Results



Dynamic Cone Penetrometer Strength Analysis Report

Site: ABBEY ROAD RORTH Job Mumber: CCG-C-17-9966
Location: DCP1 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Error: 55
Test Date: 30/10/2017
HWI Cumulative Ponatration Poneiration Rais =ﬂ. ﬂm Cumulative arvatr Al 'lﬂil.l‘l‘lbﬂll
LU Depth [mm) Tt ] Miows Depkh [mam) Ratn (mm b
1 [i] 0 55 [1] | Z1 F] a2 B37 13.0
2 1 1 o0 35.00 22 F] 44 848 5.5
3] 1 2 115 25.00 23 L] 49} BES 3.4
4 1 3 161 46.0) 24 ] 541 BEO 3.0
5 2 5 227 33.00 25 5 59| 8BS 3.0
[ 2 7 276/ 24.5 26 ] 64 912 3.4
7 F] ] J15 9.5 27 5 69 925 2.6
8| 2 1 352 B.5 28 ] 74 534 l,ﬁj
Bl F] 3 74 1.0 29 5 79 G941 1.4
10] 2 5 415 20.5
11 3 7 478 31.5
12 F 9 560 41.0)
13 F 21 G1H 29.0]
14 1 22 GED 42.00
15 3 24 711 25.5]
16 F. 26 727 8.01
17 2 28 747 10.0]
18] 2 30 760 6.5
19 5 35 FJE8 5.6
20 5 40 B11 4.6
Ly Bourasney. Creaeregs § 000
Lo
al A A T . m s  m o w8 I
. L
b B 1o »
= I
E o o . e
f———t
'i oy . E wx 4
§w s | P :
[ 4 o i I
R — - -
L] *a L] d *
¥ o
ws L - - )
e T e woe == .,__'.:._ — SRR IT PO L L e )
Layer Boundaries Chart CBR Chart
Layer Properties v
No. TBR value |[Thickness |Depth Fosition Strength Coefficient
1 B 221 221
2 15 139 360
3 B 296 G656
4 19 126 782
3 101 104 BEG

CBR Derived by TDR equation

Remarks

Log(CBR)=2.48-1.057 % Log,q(penetration rate)

Surface material description! Brown sandy GRAVEL, (MADE GROUND)

CCE-CHE PO 210 Biss 1



Dynamic Cone Penctrometer Strength Analysis Report

Sipe: ABBEY ROAD NORTH Job Number: COG-C-17-99606
Location: DCP2 Surface Type: -
Cane Angle: 60 degrees Thickness {mm): -
Zero Error: 75
Test Date: 30/10/2017
[F= Joiows  [Comutaties  [Penatraton  [Ponetratien Bata] [Re [Siews Tumuative rr T Fanatraten
Blaws Dapth [mm) [ ) Miows Dagith {mom ) Hatn [mmih}
1 0 1] 75 a
2 1 1 121 46.0
3 2 3 235 57.0]
4 2 5 280 F2.5
5 1 G 410 0.0
3 1 7 431 21.0
ki 1 ] 454 23.0
A 1 9 490 36.0
9 1 10 525 5.0
10 1 11 558 33.0
11 1 12 578 20.0
12 1 13 GO0 22.0
13 1 14 627 27.0
14 1 15 &56 29.0
15 1 16 695 39.0
16 1 17 757 62.0
17 1 168 823 66.0]
18 1 19 858, 35.0)
19 1 20 908 50.0]
20 1 21 947 35.0]
Lispar Bourdanas: Chiinage 3 000
In 2 s 4 n n;_:_: WoWw om m @ el b o b4 2
" .
] o
= ' -
il . o *
* - .‘-l
I P 4 . i il '_
E =0 " * ! i *e '
. 1
. - -
L *
& 2]
i
” ., - |
.. o
30
Layer Boundaries Chart CBR Chart
Layer Propartics
No. CBR value |Thickness | Depth Position Strength Coefficient
1 4 305 305
2 [] 276 581
3 5 291 H72

CBR Derived by TDR equation

Remarks

Lo {CERY=2 4fl-1 D57 x Lol penetration rofe)

Surface material description: Brown sandy GRAVEL. (MADE GROUND)

D OG- IO 200 D ]




Dynamic Cona Penetrometer Strength Analysis Report

Site: ABBEY ROAD NORTH Job Number; CCG-C-17-9366
Lecation: DCP3 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Errort 60
Test Date: 30/10/2017
[Fo Jitows T For Fonatratian Hate] [, |Blows Wrm-mmnn Tenatraticn
Blows Ehipth i ([ B inves mpih {mim Hate [mmfh]
1 0 1 B0 1 21 5 48 751 ¥l
2 1 1 124 B4.0 22 5 53 757 %I
3 1 2 195 71.0 23 10 63 772 5
4 3 281 B6.0 24 10 73 7HG 1.4
5 4 324 43.0 25 10 CE] 797 1.1
& 5 375 51.0 26 0 93 B26 2.9
ki [ 448 73.0 27 ] 103 BEO 3.4
B 1 7 S04 56.0 28 1] 113 898 3.8
2 1 ] 562 58.0 29 i} 123 926 2.8
10 1 9 599 37.0 30 5 128 942 3.2
11 1 10 622 23.0
12 2 12 652 15.0
13 Fi 14 G568 8.0
14 2 16 61 6.5
15 F 18 B 7.5
16 5 23 713 3.4
17 5 28 7i6 2.6
18 5 i3 733 1.4
19 5 38 738 1.0
20 E LE] T45 1.4
Ly Bt Chasrengs 3 000
fLEs] o
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Layer Boundaries Chart CBR Chart
Layer Properties - _
No. CBR value [Thickness [Depth Position Strength Coeflicient
1 4 s62 EL:¥
2 25 T4 636
3 129 246 BaE2

CBR Derived by TDR equation

Remarks

COC-CMS- PO T10 P |

LOgCAR =2 48-1 05T ¥ Log o penstration rate)

Surface material description: Brown sandy GRAVEL, {MADE GROUND)



Dynamic Cone Penctromater Strength Analysis Report

Site: ABBEY ROAD NORTH Job Number: CCG-C-17-9966
Location: DCP4 Surface Type: -
Cone Angle: 60 degrees Thickness {mm); -
Zero Error: 57
Test Date: 30/10/2017
= [eews Cusnulative Fanatration | Ponatration fata] [, |Mlows Cumuiative Fenatratian Fanatratian
Ricws Dagpth {mm} {mm b Blows Depth [mm} Rata (emm/ b}
1 ] a 57 i | F] 5 51 895 1.4
2 1 1 a3 36.0] FF i 61 Q02 B.ﬂ
E 2 3 198| 52.5) 23 10 71 ain 0.8]
4 4 288 a0.0 24 10 A1 a4 1.4
5 5 309 21.0Q 25 10 91 927 0.3
[} 1 [ 411 102.0) 26 10 101 936 0.9
7 2 8 441 15.0 27 10 111 944 0.8
8 2 10 478 18.5 28 10 121 956, 1.2
9 Fd 12 508 15.00 29 10 131 965 0.9
10 z 14 548 20.0)
11 2 16 592 22.0
12 1 17 612 20.0
13 1 18 641 29.0/
14 1 19 671 30,0
15 3 20 G35 24.0
16 F 22 734 19.5
17 2 24 758 12.0/
18 2 26 Fan 16.0/
19 10 6 862 7.2
20 10 46 BEA 2.6
Linyer Bunrwieries. Chsrogs 4 000
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Layer Boundaries Chart CBR Chart
Layer Properties - - _
[Mo. CBR value _|Thickness | Depth Position Strangth Coafficiant
1 7 36 36
2 4 318 354
3 13 323 677
4 29 128 805
5 277 103 08

CBR Derived by TDR equation

Remarks

Lo ol CHRI=2 4B-1.047 ¥ Loguiponeiration raie)

Surface material description: Brown sandy GRAVEL, [MADE GROUND)

CCG-CHS-FO-2 L Iasie |



Dynamic Cone Penetrometer Strangth Analysis Report

Sibe: ABBEY ROAD NORTH Job Number: COG-C-17-9966
Location; DCPS Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zerg Error: 62
Test Date: 30/10/2017
o [Blows Camalaties  [Penetranon Fanatration Rate] [fe.  [Riows = — F Fenetratian
Wlawrs thapth {mm) {rmim b Blows Drepth {ne) Rate [mm b}
1 4] a [F] [i] 21 10 58 793 0.2
2 1 1 91 29.0 22 10 [i] a6 0.3
3 2 3 154 31.5 23 10 78 798 0.2
4 2 5 252 49,0
5 1 G 298 46.0
] 2 B 324 13.0
7 2 10 354 15.0
] 2 12 419 32.5
9 1 13 466 47.0
10 2 15 508 21.0
11 2 17 587 39.5
12 1 18 671 B4.0
13 2 20 02 15.5
14 2 22 723 10.5
15 Fd 24 745 11.0
16 2 26 FE0 7.5
17 2 28 772 &.0
18 5 33 782 2.0
19 5 k] 186 0.8
20 10 48 791 0.5
Wity Dauraiers . Craarege § 00
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r ® w # ¥
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Layer Boundaries Chart CBR Chart
Layer Properties L =
[Na. CBR value_|Thickness | Depth Position Strength Coefficient
1 B 357 A57
2 5 252 G609
3 17 31 G40
4 177 L 130

CBR Derived by TDR equation

Remarks

COGCMS PO 206 lwue |

LG ACER)=2.48-1 05T & Logipeneimbon rahe)

Surface material description! Brown sandy GRAVEL. (MADE GROUND)




Dynamic Cone Penetrometer Strength Analysis Report

Site: ABBEY ROAD NORTH Job Number: CCG-C-17-9966
Location: DCP6 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Error: 55
Test Date: 30/10/2017
[ Ricws Cumuiatien Panatration  [Panatration Rate] [Fo.  [Wioes Cumulstive  |Penetration Fonatration
Blows Diagrths {mm} (e S i) Blewn Depth [mm} Hatn (mm/ b}
1 [i] [1] 55 of 21 F] 32 735 10.0
F. 1 1 96 41.0 22 5 i7 796 12.2
P 1 2 136 40.0 23 2 39 H17 10.5
4 1 3 174 LAY | 24 10 49 B70 5.3
5 2 5 190 8.0 25 10 5 16 4.6
L] 2 7 243 26.5 26 10 [ 70 5.4
7 1 g 263 20.0 27 5 14 75 1.0]
B 2 10 306 21.5
9 1 11 335 29.0
10 1 12 360 25.0
11 2 14 387 13.5
12 2 16 407 10.0
13 2 18 423 B.0)
14 1 19 458 35.0
15 1 20 498 40.0
16 2 22 S66 34.0
17 2 24 [FI] 0.0
18 2 26 645 9.5
19 2 28 GED 17.5
20 2 30 T15 17.5
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Layer Boundaries Chart CBR Chart
Layer Properties —
No. CBR value |Thickness |Depth Pasition Strength Coefficient
1 10 305 305
2 25 63 368
3 T 203 571
4 17 ] a6
5 23 102 Thi
B (3] 158 920

CBR Derived by TDR equation LogfCER)=2 8- 1 057 x Logfpenetation rade]

Remarks Suwrface matenal description: Brown sandy GRAVEL. (MADE GROUND)

COG-CHE-10-216 Juase |



Dynamic Cone Penetrometer Strength Analysis Roport

Sitve: ABBEY ROAD NORTH Job Number; COG-C-17-9966
Location: DCPY Surface Type: -

Cone Angle: 60 degrees Thickness (mm); -
Zero Error: 60
Test Date: 30/10/2017

Fe. - [Biews Ciamulative Fanetration  |Fenetration Rata] [ro. Tiaws F il ati P enEtration
LELTE Dagith {mm} e P [E Depih {mam ] Hate (mm/b]
o 1] 60 [i] | 21 5 58 320 1.0
. i 135 375 22 10 [:] 325 0.5

k F 4 152 8.5 23 10 78 FI] 0.3
4 F [:] 168 2.00 24 10 BE 933 0.5
5 2 [:] 205 18.5 25 10 o8 938 0.5
& 2 10 247 21.0] 26 L] 08 S48 1.0
7 1 11 278 E _Li{ 27 10 18 962 1.4
8 F 13 303 12.5 28 5 123 968 1.2
q 2 15 327 12.0)

10 2 17 382 27.5)

11 2 19 4B0 49.0]

12 2 21 582 56.0

13 2 23 [:1:1] 48.0

14 2 25 772 42.0

15 2 27 B34 31.0

16 2 29 B47 6.5

17 2 31 B55 4.0

18 2 33 8566 5.5

19 10 43 H96 3.0

20 10 53 915 1.9

gt

CBR Derived by TDR equation

Remarks
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Layer Boundaries Chart CBR Chart
Layer Properties i y
No. CBR value |Thickness |Dapth Position Strangth Coelficient
14 267 267
2 ] 507 774
3 212 134 508

COGACMS FO-2 10 o ]

Lo fCHR =2 48-1 087 & Log olpenetratan rab)

Surface materal description: Brown sandy GRAVEL. (MADE GROUND)




Dynamic Cone Panetrometer Strength Analysis Report

Sibe: ABBEY ROAD NORTH Job Number; CCG-C-17-9966
Location: DCPH Surface Type: -
Cone Angle: 60 degrees Thickness {mm): =
Zero Error! 81
Test Date: 30/10/2017
[Re Joiows Cunwsntion  |Penstration Ponutration wata] [Ra.  |Mows Cumulaties | Penetraton Ponutratan
Blaws |Dapth [mm) [mmh) Blows Dapth (mm} Rate [mem, b}
1 1] 1] 61 0 F 5 6B B74 5.3.
2 1 1 110 49.0] 23 10 78 B79 0.5
3 1 2 134 24.0] 23 10 BE RE3 0.4
4 Fi 4 161 13.5] 24 10 98 890 0.7
5 5 9 205 8.8] 25 10 108 B96 0.6
] 5 14 325 24.0 26 5 113 a02 1.2
7 2 16 480 7.5 27 10 123 an7 0.5
B 2 18 585 52.5 28 10 133 911 0.4
9 19 G618 33.00 29 5 138 916 1.0
10 5 24 638 4.0 30 10 148 G921 0.5
11 5 29 649 2.2 31 10 158 923 0.2
12 5 34 658 18l 32 5 163 927 0.8
13 5 39 G664 1.2] 33 10 173 929 0.2
14 5 A4 678 F] | 34 10 183 933 0.4
15 5 49 G689 2.2 35 10 193 936 0.3
16 5 54 715 5.2 k[ 10 203 940 0.4
17 2 56 FEL] 9.5
18 5 61 FB1 9.4
19 1 62 OB 27.0
20 1 63 B48. 0.0
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Layer Boundaries Chart CBR Chart
Layer Properties = _
No. CBR value |Thickness |Depth Position Stren Coefficiant
1 14 264 264
2 4 293 557
3 72 163 720
£ 7 67 787
5 471 o2 B79

CBR Derived by TDR equation

Remarks

CCG-CHS-F0- 1 e |

Lo ol CEHIR)=2 48-1 08T ¥ Log,olpenotratian rado)

Surface material description! Brown sandy GRAVEL. {(MADE GROUND)



Dynamic Cone Penetrometer Strength Analysis Report

Site: ABBEY ROAD NORTH Job Number: CCG-C-17-9966
Location: DCPS Surface Type: -
Cone Angle: 60 degrees Thickness (mm}): -
Zero Error: 63
Test Date: 30/10/2017
e [hicws Cumulative PFanatration Fenetratson Hata] Mo, Blaws il ativn Panatraticn ratann
[ENT Dapkh {mm) [mm i) Hiows ey i Rate (mm/ )
1 1] 1] 63 ol 21 1 32 532 EZ.BI
2 1 1 118 55.0] F 1 33 4955 23.0
3 1 2 147 25.0]
4 2 4 215 34.0
5 1 5 252 7.0
b F 7 278 13.0
7 F] 9 328 25,01
B 2 11 394 33.0]
4 2 13 426 16.0]
10 F 15 462 18.0
11 1 16 486 24.0
12 F 18 512 13.0
13 2 20 527 1.5
14 F 22 558 15.5
15 2 24 591 16.5
16 2 26 668 38.5
17 2 28 7138 35.0
18 1 29 772 34.0
19 1 30 B12 40.0
20 1 31 HAD GA.0
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Layer Boundaries Chart CER Chart
Layer Properties o -
[rie. CBA value |Thickness |Depth Position Strength Coeliclent
1 [] 331 331
2 14 93 423
3 20 105 528
i 7 181 09
5 5 160 869
[:] 11 23 592

CBR Derived by TDR equation

Remarks

CCGOHS FD- 210 T |

Log {CHRj=2 48-1 D57 x Log,fpenatration mie)

Surface material description: Brown sandy GRAVEL. {MADE GROUND)



Dynamic Cone Penetrometer Strength Analysis Report

Site: ABBEY ROAD NORTH Job Number: COG-C-17-9966
Location: DCPI10D Surface Type: -
Cong Angle: 60 degrees Thickness (mm}: -
Zoro Error: 55
Test Date: 30/10,2017
Illo. IIMI Caimulative Peneiration rFIﬂHI’IHGI'I Rate) "D- ﬁ.wl iyl ative Parsatrsteon r.l:\tl.l'\lHM
[T Dtk | ) { i i LIETE Dapth fmmj Bate {mm/b)
1 a a 55 a 2 52 736 16.0
i 1 1 105 50.0 2 54 2] 0.0
3 2 3 145 20.0 F 56 3] 5.0
4 F 5 195 25.0 1 57 BOG 20.0
5 6 230 35.0 5 62 Bi6 6.0
[] i 264 34.0 5 (¥l B54 3.6
Fi 1 ] 285 21.0] 5 FF 916 12.4
[] 1 E] 338 53.0] 1 FiE] 937 21.0
9 2 11 356 a.0) 1 74 957 20.0
10 2 13 375 4.5
11 2 15 396 10.5
12 2 17 417 10.5
13 5 22 462 a.0)
14 5 27 496 [ |
15 5 32 525 5.8]
16 5 37 564 7.8]
17 5 42 GO0 7.2
18 5 47 645 9.0
19 2 49 GH2 18.5
20 1 50 704 22.0
Lty Boroarer Charage 10000
horen
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Layer Boundaries Chart CBR Chart
Layer Prnggrliil
No. BR value |Thickness |Depth Pasitlon Strength Coelficient
1 [] 2183 283
2 29 578 861
3 12 41 902

CBR Derived by TDR equation

Remarks

LogCAR=2 48-1 05T x Log Jpenetrabon rbe)

Surface material description: Brown sandy GRAVEL, (MADE GROUND)

ECrCHS-FD- 206 e |



Dynamic Cone Penetrometer Strength Analysis Report

Site: ABBEY ROAD NORTH Job Number; COG-C-17-9966
Location: DCP11 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Error: 64
Test Date: 30/10/2017
|ET IHows Cumiulative Fanatration . |Penetration Hate] == T Tomlative Pametratien Panatration
Mows Dapth {mmj (e b} Braws. Dapth {nam) Hate [mm/b}
1 [i] [i] G4 a 21 5 63 620 1.2
2 1 1 123 59.0 22 10 73 634 1.4
3 2 3 266 1.5 23 10 B3 652 1.8)
4 Fi 5 280 7.0 24 10 63 676 2.4
B 2 7 291 5.5 25 10 103 702 2.6
[] 5 12 315 4.8 16 10 113 T24 2.2
Fi F 14 333 9.0 27 10 123 FET, 1.3
H 2 16 355 11.0] 28 5 128 Tad 1__41
] 5 21 382 5.4 29 10 138 751 0.7
10 2 23 425 21.5 30 10 148 757 0.6
11 2 25 a64 19.5 31 10 158 Tiid 0.7
12 Fi 27 508 22.0 32 10 168 172 0.8)
13 2 29 528 10.0 33 10 178 T84 1.2
14 2 31 540 6.0} 34 5 183 190 1.2
15 F] 33 551 5.5) 35 5 188 797 1.4)
16 5 3H 565 2.8] 36 10 198 816 1.9
17 5 43 580 3.0 37 10 208 868 5.2
18 5 48 596 3.2 38 2 210 an7 19.5
149 5 53 G604 1.6 39 1 211 a52 45
20 5 58 B14 w
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Layer Boundaries Chart CBR Chart
Layer Proparties - .
No. CBR value |Thickness |Depth Pasition Strength Coefficient
1 4 202 202
] 26 262 464
3 78 &8 532
4 201 220 752
5 53 52 804
& 9 -] BBE

CBR Derived by TDR equation

Remarks

Lo CER) =2 4B-1 04T x Logolperetration fale]

Surface material descrption! Brown sandy GRAVEL. (MADE GROWUND)

COCHCMS- PO 210 o 1§



Dynamic Cone Penctrometer Strength Analysis Report

Sile: ABBEY ROAD NORTH Job Number: CCG-C-17-9266
Location: DCP12 Surface Type: -
Cone Angle: 60 dogrees Thickness (mm): -

Zera Enror: 60
Test Date: 30/10/2017

= Joews [cumuiaties F v Wate] [Fe. [Wiows Cumulativn  |Peneiration  [Penetration
Blcws Crapth {mm) {mm ) Blaws Gagpkh {mm) Batn [mmyf )
1 [1] 0 B0 [i] 21 10 79 47 1.5
2 1 1 o2 A42.0 22 10 B9 Th4 1.7
E] 1 2 26 24.0 23 10 99 JHO 1.6
a 2 4 61 17.5 24 10 (1] 797 1.7
5 2 [} 204 21.5 25 10 19 B50 5.3]
[ 2 ] 235 15.5 26 Fl 2 B&2 16.0
7 2 10 260 12.5 27 2 123 951 34.5)
[] 2 12 296 18.00
] 2 14 322 13.00
10 2 1 74 26.0
11 2 18 452 39.0
12 2 20 564 56.0
13 2 22 607 21.5
14 2 24 625 9.0
15 5 29 G 1.8
16 L] 34 556 2.4
17 5 39 1] 2.4
18 10 49 [ 2.7
19 10 5 715 2.0
20 10 [ 732 1.7
Ly Ponieiarey Jrasmge i oo
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Layer Boundaries Chart CBR Chart
Layer Properties
No. CBR value |Thickness |Depth Position Strength Coefficient
1 14 263 262
2 10 52 314
3 & 233 547
4 114 243 790
5 10 101 B91
CBR Derived by TDR equation LG CE =2 48-1 057 x Log,qfpenetralion rale)
Remarks Surface material description: Brown sandy GRAVEL. (MADE GROLUND)

CCG-CMS 0 P10 B 1|



Dynamic Cone Penetrometer Strength Analysis Report

Site: ABEEY ROAD NORTH Job Number: CCG-C-17-9966
Location: DCPI3 Surface Type: -
Cone Angle: 60 degrees Thickness {mm): -
Zero Error: 52
Test Date: 30,/10/2017
= Blows il ative Penetration Fenetration Hate] [Wo. Il-l'-nwl Curnilative wnatration Penatration
Wlaws Bepth [mm ) {men ) Blaws Bepth [mm} Rate (mim/f )
1 0 o 52 o 21 5 52 780 @4
2 1 1 aa 8.0 22 5 57 BOG 5.2
3 1 2 110 20.0 23 5 [F] B30 4.8
E 2 4 152 21.0 24 5 67 B45 3.0
5 F. G 183 15.5 25 5 72 BL7 2.4
[ F B 215 16.0 26 5 7 HT4 3.4
7 2 10 257 21.0 27 5 82 911 7.4
B 2 12 116 29.5) 28 2 B4 930 8.5
L] 1 13 ELE) 28.0 29 2 [:[2) 48 9.0
10 1 14 364 20.10
11 1 15 385 21.0
12 1 16 420 35.0
13 1 17 456 36.0
14 1 18 482 26.00
15 2 20 540 25.0]
16 F] 22 602 31.0]
17 5 27 700 I!I.ﬁ_l
18 5 32 714 2.8
19 5 a7 732 1.6
20 10 a7 758 2.6
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Layer Boundaries Chart CBR Chart
Layer Properties -
No. CBR value _|Thickness |Dapth Position Strength Coefficlent
1 12 205 205
2 10 128 333
3 ] 217 550
4 13 a8 648
5 f1 174 H232
& EE] 74 896

CBR Derived by TOR equation

Remarks

COG-CMS-FO- 216 lawie |

Log,[CRRj=2 48-1 (67T = LogJpenotrstion s

Surface material description: Brown sandy GRAVEL. (MADE GROUND)



Dynamic Cone Penetrometer Strength Analysis Report

Site: ABBEY RODAD NORTH Job Number: CCG-C-17-9966
Location: DCP14 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Ermor: 42
Test Date: 30/10/2017
e Toiows Camiaative Faitetratrom Fonetraton Rato] [Wa,  [iiowes Cumulative  [Penstration Fanatratien
lows Dagith {mm} [mm ) Blown Bapth {mm) Rata {mm/ b}
1 [1] 1] 42 0 21 10 B3 481 0.9)
F! 1 1 B4 42.0 22 10 93 491 1.00
3 2 3 1313 24.5 23 10 103 504 1.3
4 4 157 4.0 24 1] 13 536 3.2
5 F. G 191 17.0 25 1] 23 575 39
[ 7 217 26.0 26 1] 33 613 3.8
7 F. 4 270 26.5 27 1] 143 [ZE L] 3.5
B F. 11 282 6.0 28 0 153 595 4.7
E] 2 13 254 6.0 29 5 158 734 7.8
10 2 15 309 7.5 30 F 160 57 11.5
11 2 17 327 a.0] 31 F] 162 778 10,5
12 2 1% 355 ol 32 10 172 822 4.4
13 2 21 368 6.5) 33 10 182 a912 ]
14 5 26 392 48| 34 ] 184 929 8.5
15 2 28 405 6.5 35 2 186 942 6.5
16 5 33 436 6.2 36 2 188 958 ] |
17 10 43 460 2.4
18 10 53 464 0.4
19 10 63 470 0.6
20 10 73 472 0.2
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Layer Boundaries Chart CBR Chart
L,I!Ir Pm_‘E_rHas = —
No. CBR value |Thickness |Depth Position Strength Coefficient
1 10 228 228
2 33 98 326
3 48 68 394
4 134 259 653
5 36 263 a16

CBR Derived by TDR equation

Remarks

LoglCAReZ AB- 1 05T x Log slpenetroton rid)

Surface material description: Brown sandy GRAVEL, (MADE GROUND)

OG- P02 1 lesie 1



Dynamic Cone Penetrometer Strength Analysis Report

Site: ABBEY ROAD NORTH Job Number: CCG-C-17-9966
Location: DCP1S Surface Type: -
Cone Angle: 60 degrees Thickniess (mm): -
Zero Error: 51
Test Date: 30/10,/2017
P Tiows = G Panatration nate] [Ho.  [Wiaws Cumulative  |Penstration Panatratinn
Miows Ehepify { ] fenn b Blows Bapth [mm} Rate {mim) 1)
1 [i] [1] 5 o 21 10 174 [ 2.2
2 2 2 18 65.0) 22 10 184 655 4.9
3 2 a4 236 27.5 23 10 164 702 a7
4 5 g 266 B0 24 5 199 730 5.6/
5 5 14 283 3.4 25 2 201 752 11.0
[ 10 24 315 3.2 26 2 203 715 11.5
ki 10 34 338 2.3] 27 2 205 FEL] 10.5
1] 10 44 352 1.4 28 2 207 B18 11.0
] 10 54 371 1.9 29 2 209 B42 12.0
10 10 [ 385 1.4 30 2 211 B6S 13
11 10 74 408 2.3 ED 2 213 894 13
12 10 84 430 2.21 32 2 215 930 18
13 10 G 440 1.0]) 33 2 217 955 12.5
14 10 104 463 2.3
15 10 114 475 1.2
16 10 124 488 1.3
17 10 134 503 1.5
1H 10 i 531 2.8
19 10 54 564 3.3
20 10 164 S 2.0
Ly P i Chesrage 18 G000
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Layer Boundaries Chart CBR Chart
Layer Properties - _
M. CBR value [Thickness [Depth Position Strength Coefficient
5 185 185
2 113 494 [FE
3 21 225 904

CBR Dorived by TDR equation

Raema

rks

CCG-CHS-TD- 216 e |

Log{CAR)=2 48-1 057 & Log ol penatration rate)

Surface material description: Brown sandy GRAVEL. (MADE GROUND)




Dynamic Cone Penetromeater Strength Analysis Repart

Site: ABBEY ROAD NORTH Job Number: COG-C-17-9966
Location: DCP16 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Ervor: 77
Test Date: 30/10/2017
= o F - F.. Trenetration Rata] [re.  [Aiows Camuintive  [Pemetration Panetration
Blows b ) [ i) MEaws Dapeth [nam) Hata [mm/h}
1 a a 77 1] 21 1 39 B1B 26.0
. 2 2 145 34.0 22 1 a0 B42 24.0
k 1 E] 166 21.0 23 2 42 BB4 21.0
Ll 2 5 194 14.0 24 47 305 21.0
5 2 r 218 12.0 25 44 931 26.0
[ 2 9 242 12.0 26 45 G52 21.0
7 2 1 308 33.0
] 2 13 396 A4.0
9 2 5 LT 35,5
10 1 16 498 31.0
11 2 18 330 16.0
12 1 19 556 26.0
13 2 21 584 14.0
14 2 23 5494 5.0
15 5 28 G614 4.0
16 Fl 30 b6 [ |
17 2 EF B57 15.5
18 2 34 F01 22.0
19 2 36 744 21.5
20 2 3H 792 24.04
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Layer Boundaries Chart CER Chart
Layer Properties _
|Na. CBR value |[Thickness |[Depth Position rength Cuumcil_nt
1 14 165 165
2 ] 314 479
3 19 28 07
4 41 73 580
5 12 B7 667
[ 11 208 B7S

CBR Derived by TDR equation

Remarks

COG-CHR- - 216 lssus |

Log,CHR=2 4B-1 05T x Log | penetration i)

Surface material description: Brown sandy GRAVEL. (MADE GROUND)




Dynamic Cone Penetrometer Strength Analysis Report

Sibe: ABBEY ROAD NORTH Job Number: COG-C-17-9966
Location: DCP17 Surface Type: =
Cone Angle: 60 degrees Thickness (mm); -
Zero Error: 85
Test Date: 30/10/2017
[ Blows Cumulative Penatration [Farusration tate] [Re. Tarers Fllmﬂhl-lvt Penetratron Fanatration
Blows Dapth (mm) i f b Hicws Depth fmm} Rate {mm/fB)
1 [1] 1] BS 0 21 1 74 B42 20.0
F. 2 F] 205 &0.0 22 1 75 B&S 23.0
3 2 4 280 7.5 23 1 76 Ba7 22.0
4 1 5 331 51.0/ 24 i 77 913 26.0]
5 5 ] 370 1.8 25 | 78 a937 24.0
[ 2 2 386, 8.0 26 1 79 958 21.0
T 5 Fi 421 7.0
& 5 22 460 7.8]
9 2 24 440 15.0
10 2 26 510 10,0
11 5 31 523 2.6
12 5 36 531 1.6
13 5 a1 540 1.8
14 10 51 571 3.1
15 10 61 658 8.7
16 5 66 700 8.4
17 2 i 725 12.5
18 2 J0 F55 15.0/
19 2 72 798 21.5
20 1 73 B2z 24.0)
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Layer Boundaries Chart CBR Chart
Layer Properties a0
No. CBR value_[Thickness | Depth Position Strength Coefficient
1 5 246 246
F 43 394 610
3 12 233 873

CBR Derived by TDR equation

Remarks

COG-CME- P02 16 e |

LoGQ{CHR)=2 48-1 05T ¥ Log ipenotraion rle)

Surface material description] Brown sandy GRAVEL, (MADE GROUND)




Dynamic Cone Penctrometer Strength Analysis Report

Site: ABBEY ROAD NORTH Job Number: CCG-C-17-9966
Location: DCP18 Surface Type: -
Cone Angle: 60 degrees Thickness (mm}: -
Zoro Error: 67
Test Date: 30/10/2017
Telcws ‘Enmulmu Feretsatisn Teratration kate] [Ho. B hewis Cumidative Panniration mraniraticn
Blaws etk [mm) [em Sl Miows Deepih {man ) Hata (mmfb]
1 1] 1] 67 0 21 2 39 G651 6.5
2 101 34.0 22 5 a4 676 5.0/
3 2 128 27.0 23 2 46 [RE] 11.0
4 3 158 30.0 24 2 48 fFI] 15.0
5 4 212 54.0 25 1 49 755 27.0
5] 1 5 252 40,0 26 2 51 B17 31.0
7 1 & 208 56.0 27 1 52 BES 58.0
8 1 Fi 381 73.0 28 1 53 948 63.0
9 1 ] a17 36.0)
10 1 9 438 21.0]
11 1 10 472 34.0
12 2 12 S08 18.0
13 2 14 522 7.0)
14 5 18 542 4.0]
15 5 24 558 3.2]
16 5 29 577 1.8
17 2 31 562 7.5
18 2 33 1] 7.0]
19 2 35 621 7.5
20 2 7 G3IB B.5
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Layer Boundaries Chart CBR Chart
Layer Properties _ _
No. CBR valun Thickness | Dapth Position Strength Coefficient
1 B a1 91
¥ 4 223 314
3 8 91 405
4 40 256 b1
5 ] [:E] 150
B 4 131 AR

CBR Derived by TDR equation

Remarks

ECG-CHS-FD- P16 fises |

Log o CHR)=Z 48-1 08T x LogJpenetrmton o)

Surface material description! Brown sandy GRAVEL, (MADE GROUND)



