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EXECUTIVE SUMMARY

The Site

| The site is located within Wrexham Industrial Estate which is a large
industrial area located about 4km to the east of Wraxham town centre,
The site’s National Grid reference s 337228 348317 (site cenire} and
its location within the industrial sstate is shown on Figurs 1,

The site is roughly rectangular in shape with a triangular shaped south-
eastern spur. It occupies an area of about 1.07 hectares. The site is
relatively fiat and is bounded along its north-eastern and south-western
boundaries by grassed bunds some 0.3m to 0.5m in heighl. The site is
predominantly given over to grassland with mature trees located along
the south-western. south-aastern and north-eastern boundaries

The site is bounded to the north-east by Clywedog Road East, and 1o
thie south-east, south-west and north-west by industrial units with car
parking and hardstanding areas. A small stream also delineates the
site's south-aastern boundary,

History

paend located in the east/central site area. At some time around the
end of the 1830s and the baginning of the 1840s the wider area was
developed as ROF Wrexham which was created to manufactura
Cordite. Two rectangular structures infringed onto the site along with a
series of footpaths. Betwean 1949 and 1960 a number of small
rectangular structures were developed within the central/morth-asastarm
site area and a large mound was recorded within the north-westem site
area. The structures are considered fo have been drying houses. A
number of drains were recorded as being presant and the former pond
had now bean infillad.

Al some point between 1960 and 1978 the site had been cleared with
the exception of & & path and a couple of drains, one of which s
suspected to hava bean culvered

The site is underlain by solid strata of the Salop Formation which
comprises sequences of mudstone, sandstone and conglomerata. Itis
overlain by up to 55m of Devensian Till that typically comprises firm to
stiff, sandy, gravelly clay with occasional lenses and beds of sand and
gravel with inter-bedded laminated silts

It is anticipated that due to the site's historical usa as part of ROF
Wraxham thare may be pockels and areas of Made Ground present
glong potentially with some buried struciures.

The site lies within a Coal Authority Coaf Mining Reporting Anaa,
howavar, the minaral resources lie beneath a thick cover of Drift
deposits (about 55m) and are located at considerable depth beneath
rockhead

Hydrogeology

The éﬁ'ﬁ.i—j Formation is classified as a Secondary & aquifer whilst the
overlying Till is ciassified as a Secondary Undifferentiated Aquifer.

Radon Gas

e R T L S Lo

properties are above the Radon action level Radon protection will not
be required for the proposed development.

Ground
Investigation

Boreholes = A total of 5no boreholes were sunk across the sie on the |
5" March 2020 using a window sampler drilling rig. The boreholes

wera positioned to coincide with the location of the proposed

May 2020
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development unit and were each taken to a depth of 3.45m balow
ground surface. Standard Penetration Tests were carmed out at 1m
intervals within each borehole with full depth liner soll samples being
recovered for soil description and tesfing requirements.

Trial Pits: A total of 3no trial pits were axcavated across the site on
the 12" March 2020 using a wheeled excavator with back-actor. The
pits ware positioned g0 as to coincide with historic site features
including @ mound and a former pond, The pits were taken o depths
of 2.1m and 2.2m below ground surface where they were terminated
within stiff natural formation

Laboratory Testing: The following list of potential contaminants of
concam has been specified for the laboratory testing program on soil

samples:

Asbastos, phanols, heavy metals, inorganic chemicals, Speciated
Petroleum Hydrocarbons, PAHs, acetone and axplosives

With regard to geotechnical testing, 3no samples of the cohesive
formation taken from the approximate foundation horizon have been
tested for Index properties in the laboratories of Socotec.

In addition to the soil sampling and tesiing program, groundwater
samples collected from the borehole standpipes have been tested in
the laboratory of Chemtest to UK Drinking Water Standards.

Dynamic Probes A total of Gno dynamic probes were camied out in
tha locations shown on Figura 3 with each probe being taken to a
depth of Zm below ground surface

Standpipe Monitoring: Concentrations of methane, carbon dioxide,
oxygen, hydrogen sulphide and carbon monoxide gas have bean
measurad within the three borehole standpipes on four occasions
within the period 25" February 2020 to the 27T March 2020, Total gas
concentrations were taken using a GA2000 Plus meter with
atmospheric pressure meter. The rate of gas flow from the standpipes
was measured using a flaw meter,

Groundwater levals within the standpipes were also measurad at each
monitoring visit. .

' Ground

Made Ground: Mada Ground deposits were absent from Borehole 2, |
3 4 and 5 Made Ground deposits of up to 1.1m in thickness have
been encounterad within the trial pits which were positioned so as to
coincide with historical site features {o include a mound and a former
pond (see Appendix C). Sandstone fragments were encounterad
within the formation in Borehola 1,

Glacial Till: The natural formation present beneath the Made Ground
and topsoil horizons comprises Glacial Till. The formation was
encountered predeminantly as a firm to stiff, brown mottled grey clay,

The cohesive Till les within the Intermediate Plasticity/Medium
Shrinkage potential categary.

May 2020
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The relationship between natural moisture content and Liquid Limit
suggests that the tested soils are not desiccated

Groundwater. Groundwater was measured at depths of betwesan
0.56m and 1.35m below ground surface within Borehole 1, between
1.67m and 1.78m in Borehole 4 and at depths of betwean 1 B9m and
1.99m in Borehale 5.

-I_'Tnun:[lﬂum

Ground Floor

Conventional strip or pad footings should be suitable for the proposed
development and such foundations taken through any Made Ground or
s0ft natural soits to found a minimum depth of 900mm below finished
grade may be designed using an allowable bearing capacity of 130
kPa.

Index test rasults have categornised the clay formation as being of
Medium Plasticity with Medium shrinkage potential, Consequently, the
racommeandations of NHBC Standards Chapter 4.2 should be followed
where foundations lie within influencing distance of existing, recently
planted or recently felled trees.

The relationship betweean Natural Moisture Content and Liguid Limit
values indicate that the tested samples are not desiccated

| The near surface natural formation wnprlaei medium plasticity clay

and such materials can display significantly high volume change
potential in response 1o moisture content variations. Such changes in
volume post construction can induce undesirable differential
movemenis between the slab and the frame of the structure if slab on
untreated grade construction techniques have been adopled,

If slab on grade construchion is desirable it iz recommendead that the
natural formation benaath the slab is excavaeted and replaced with well
compacted engineering fill to a minimum depth of 900mm below
finished grade. This will reduce the impact of potential post
construction ground movements on the performance of the slab,

As an alternative to the above construction method, a suspended slab
could be adopted. Given the medium plasticity nature of the natural
formation it is recommended that an under-slab void of at least 100mm
is maintained. The adoption of a suspended slab may require the
construction of internal footings depending upen the dimensions of the
slab and s working load bearing requiremeants.

Below Ground
Obstructions

The trial pits and boreholes have failed to encounter significant buried
obstructions within the Made Ground horizon, and the historical
development drawing enclosed within ﬁﬂpand'i: B would suggest that
none should be encounterad during the development works, However,
their presance cannot be entirely ruled out and it |s possible that
pockets of buned concrate or brickwork may be present within the
development footprint. It is also possible that remnant pipework may
be presant within some areas of the site and precautions should be
taken if any such structures are encountered as they may contain
remnant deposits thal could be contaminated with explosive residue. |If
below ground pipework is encountered during the site enabling works
its presence should be brought 1o the attention of the Engineer for
further analysis.

- Pavemants

The mean of the achieved dynamic probe values squates to s DCP

May 2020
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Blows per 100mm of 3.3 which places the shallow formation in the firm
category. Ulilising that information in association with the
recommendations provided within Interim Advice Note 73/06, 2008 for
a clay with a Pl value of 23 results in a recommended CBR value for
design of between 2 5% and 5% for a thin layered pavement
construchon

Below Ground
Concrate

Below ground conditions with respact to concrete specification conform
with Class DS-1 as defined in BRE Special Digest 1, 'Concrete in
aggressive ground’, 2005', with a carresponding ACEC class of AC-1s.

Soll Remedial | Soll remedial measures should not be required at the site
Measures

Groundwater | No groundwater remediation measures should be required
Remedial

Measures ==

Gas No gas protection measures should be required for the proposaed
Membranes developmeant.

May 2020 51671-3 Page B of 22
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REPORT No 51671-3

PHASE Il GEO-ENVIIRONMENTAL ASSESSMENT
PROPOSED INDUSTRIAL DEVELOPMENT
SITE3
WREXHAM INDUSTRIAL ESTATE

1. INTRODUCTION

SP Associates (SPA) has been appointed by Fl Real Estate Management Lid to carry out
a Geo-Environmental Assessment at the site of a proposed industrial development
located on a parcal of land within the Wrexham Industrial Estate known as Site 3. This
study is predicated upon the findings of a Phase |, Geo-Environmental Desk Study
Assessment carried out by Integra Consuiting in September 2018, their reference 3038-
14, That report should be referenced for specific histarical land use and environmantal
data, however, for complateness, elemeants of that study are included within this report.

The scope of the Investigation that forms the basis of this Phase || Assesament iz as
foliows:

Trial pits excavated using a wheeled excavalor with back actor,

Boreholes sunk using a windowless sampler drilling rig;

Borehole instrumentation compnsing gas and groundwater manitering standpipe;
Standpipe monitoring for ground gas and groundwater levels,

Dynamic proting in proposad areas of pavemant;

Testing of selected soil samples in the laboratory for chemical and geoctechnical
parameters,

Testing of groundwater samples for Drinking Water parametears;

« Analysis of data and reporting

- & ® ® & @&

L]

The investigation was implemented in order to assess the geotechnical and geo-
environmental conditions at the site and to identify potential geotechnical and geo-
environmental issues related to the construction of the proposed industrial development.
This report presents the factual data from the investigation and makes recommendations
on foundations and ground floor slab design, pavement design and issues associated
with s0il, ground gas and controlled waters contamination,

May 2020 S1671-3 Page 8 of 22
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2. THE SITE

21 LOCATION AND SURFACE CONDITIONS

The site is located within Wrexham Industrial Estate which is a large industrial area
located about 4km to the east of Wrexham town centre. The sile’s National Grid
reference is 337226 349317 (site centre) and its location within the industrial estate is
shown on Figure 1.

The sité i3 roughly rectangular in shape with a iriangular shaped south-eastern spur. I
occuples an area of about 1.07 hectares, The site is relatively flat and is bounded along
its north-eastern and south-western boundaries by grassed bunds some 0.3m to 0.5m in
height. The site is predominantly given over to grassland with mature trees located along
the south-western, south-eastefn and north-eastern boundaries

The site is bounded to the north-east by Clywedog Road East. and 1o the south-aast,
south-west and north-west by industnal units with car parking and hardstanding areas. A
small stream also delineates the site's south-eastern boundary.

Access to the site (s from the south-west via Clywedog Road South

2.2 HISTORY

The Phase | Assessment should be accessed for details of the site's history. A
summarised version follows.

Prior to the late 1930z the site comprised agricuitural land with a small pond located in
the easticentral site area. Al some time around the end of the 1930s and the beginning
of the 1940= the wider area was developed as ROF Wraxham which was created (o
manufacture Cordite. Two rectangular structures infringed onto the site along with a
saries of footpaths. Between 1848 and 1960 a number of small rectangular structures
ware developad within the central/north-eastern site area and a large mound was
recorded within the north-western site area. The structures are considered to have been
drying houses, A number of drains were recorded as being present and the former pond
had now baen infilled,

At some point between 1850 and 1978 the site had been cleared with the exception of a
a path and a couple of drains, one of which s suspacted to have been culverted

ROF Wrexham ceasad to operate in August 1545 shortly after which it was sold for
industrial development. Records indicate that remediation works were carmied out at this
lime, however, no specific details of that process remain, The site has remained
undeveloped since then to the present day,

2.3 GEOLOGY AND MINING

Geological records indicate that the site is underlain by solid strata of the Salop
Formation which comprises sequences of mudstone, sandstone and conglomearate: |t s
overlain by up to 55m of Devensian Till that typically comprises firm to stiff, sandy.
gravelly clay with occasional lenses and beds of sand and gravel with inter-bedded
laminated silts.

It Is anticipated that due to the site’s historical use as part of ROF Wraxham there may
be pockets and areas of Made Ground presant along potantially with soma buriad
structures.

The site lies within a Coal Authority Coal Mining Reporting Area; however, the mineral
resources e beneath a thick cover of Drift deposits (about 55m) and are located at
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considerable depth beneath rockhead. Consequently, the nsks posed to the site from
mining activities are considered o be very low.

24 HYDROGEOLOGY AND HYDROLOGY

The nearest significant surface water feature is the stream that bounds the site fo the
south-east.

The Salop Formation is classified as a Secondary A aquifer whilst the averlying Tl is
classified as a Secondary Undifferentiated Aquifer,

The site does not lie within a Source Protection Zone.
There are no groundwater or surface water abstraction licenses within 500m of the site

2.5 RADON GAS

The site lies in a radon area where between 1% and 3% of of homes are estimated (o ba
at or above the action level. No radon protection measures should be required for the
proposed new devalopment,

2.6 GROUND STABILITY

The Phase | Assessment indicates that the risks to the site from compressible ground,
coliapsible ground, ground dissolution, landslides, running sand and shrinking or swealling
ground are very low or no hazard.
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3 RISK SUMMARY AND CONCEPTUAL SITE MODELS
The following risk summary is predicated upon the findings of the Phase | Assessment,

3.1 HUMAN HEALTH RISKS

The site is considered to pose a low to moderate nsk to human health. This risk category
has been arrived at on the basis that those ROF activities that were carried out on site
and within the immediate surrounding area are considerad to have a significantiy
reduced contaminative potential compared to those activities carried out over other areas
of the ROF sita.

Construction workers are considerad to be the most significant human heaith receptor
and a moderate risk is envisaged as significant harm is possible in the short term.
Howevear, this increased risk can be mitigated by ensuring that appropriate work
procedures are adhered to and that direct contact with potentially contaminated or
explosive material is avoided through the wearing of appropriate PPE.

For fulure site occupants the majority of pathways betwean source and receptor are
anticipated 1o ba negated or significantly reduced resulting in bettermant to the sits.
Consequently, a low rigk is envisaged as it is improbable that significant harm would
occur even n the long term,

3.2 GROUND GAS

The gite is considered to be at a low level of nsk from ground gases due to the very low
ground gas generating potential of most of the identified sources, the very low probability
of harm eccurnng to a receptor and the low sensitivity of the proposed development.

3.3 CONTROLLED WATERS

A low risk s considerad to be appropriate at this stage for controlled waters. The risk
has been assigned on the basis that it is unlikely that any significant harm would ocour,
even in the very long term, due ta the significant thickness of predominantly low
permeability superficial deposits that overlie the Secondary A aquifer. 1t is also unlikely
that any significant contamination would migrate to sensitive surface water receptors. In
addition, the Secondary Undifferentiated Aquifer is not considerad to be overly sensitive.

3.4 BUILDINGS AND SERVICES

The Phase | Assessment indicates that the site s at low to moderate risk from
aggressive contaminants within soil and groundwater that have the potential to attack
bullding materials and services, A moderate risk is envisaged duning construction works
due to the explosive risk to building materials and services

3.5 CONCEPTUAL SITE MODELS

The development of Conceptual Models for the site involves the detarmination of
potential pollutant linkages through the identification of likely sources of contamination
from previous and current site uses and the identification of potential receptors such as
site users and controlied waters. Conceptual Site Models developed by the Phase |
Assessment for Human Health, Geotechnical Issues, Ground Gas and Controlied Waters
are enciosed within Appendix A.
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4 GROUND INVESTIGATION

4.1 GENERAL

The fieldwork was camed out generally where relevant in accordance with B35330
{1889) 'Code of Practice for Site Investigations’, BS10175 Investigation of Potentially
Contaminabted Sites, and the Association of Geotachnical and Geoanvironmantal
Specialist Guldelines for Good Practice in Site Investigations {1958),

The locations of the exploratory boreholes and tnal pits were chosen so as (o provide
specific coverage relative to the proposed development layout and to the recorded
locations of historical structures.

4.2 PRE-INVESTIGATION SURVEY

The site, being operational during the second world war and being a facifity that
manufactured explosives for the war effort, was an obvious potential target for
bombardment by enemy aircraft. Consequently, a Detailad UXO Threat and Risk
Assessment report has been obtained a copy of which is enclosed within Appendix B

That report states that the site is located within Wraxham Rural District which recorded
one High Explosive bomb sinke per 100 hectares which |s a very low level of bombing.
ARP records associated with the site did not note any High Explosive bomb strikes within
its boundaries. Additional supplemantary research of historical records did not find any
evidence of High Explosive bomb strikes within 1000m of the site.

Despite the absance of recorded atiacks, precautions were taken by site operatives
during the intrusive investigative work and this commenced with a metal detector scan at
each borehole and trial pit location, Subsequent to this, hand dug trial pits ware
gxcavated at each borehole and trial pit location prior to the amployment of machanical
equipment. Mo objects that could be considerad to represant UXO were encountered.

Explosive residues within the site soils were also considered to be a potential risk to site
operatives and also subseguently to laboratory staff. |n order to mitigate the risk a
program of in-situ screening tests was carmed out on those soll samples selected for
laboratory testing. Al in-situ bests relumed a negafive result for explosive residues.

4.3 WINDOW SAMPLER BOREHOLES

A total of Sno boreholes were sunk across the site on the 5" March 2020 using a window
sampler drilling rig. The boreholes were positioned to coincide with the location of the
proposed development unit and were each taken to a depth of 3.45m below ground
surface. Standard Penetration Tests were cammied out at 1m intervals within each
borehole with full depth liner soil sampies being recovered for soil description and testing
reguiremeants

Borehole locations are shown on Figure 2 with borehole logs enclosed within Appendix
o

4.4 STANDPIPES

Groundwater and gas monitoring standpipe were instatied into augered boreholes on the
24" February 2020 some weeks prior to the sinking of the window sampler boreholes. At
the time of their installation the auger rig was able to handle the very wet ground
conditionz better than the window sampler and a decision was made to use that rg to
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ensure that the standpipes were commectly installed, They were sunk at the proposed
locations of Boreholes 1, 4 and 5. Standpipe details are summarised balow:

Borehole = Depth to Base Resporss Zone {m bgl) Pipe Diameter Gas
() frmm) Valvellockable
Caver
1 a0 1.0 = 4.0 (firm to stiff clay) | 50 Yas
30 10-30(frmtostiffclay) | 50 Yes
5 3.0 1.0-30(fimiostiffclay) | &0 Yes
4.5 TRIAL PITS

A total of 3no trial pits were excavated across the site on the 12" March 2020 using a
wheeled excavator with back-actor. The pits ware positioned so as to coincide with
historic site features including 3 mound and a former pond.  The pits were taken to
depths of 2.1m and 2.2m below ground surface where they wera terminated within stiff
natural farmation

Trial pit locations are shown an Figure 2 with trial pit logs enclosed within Appendix D,

4.6 DYNAMIC PROBES

It was proposed to cammy out in-sifu CBH tests at the site to provede pavemeant design
data; however, due to restrictions imposed by the COVID-19 lockdown, the tests crews
ware unable o access the site during the proposed site investigation window. |In the
circumstances, and as an expedient, an operational window sampling crew were
engaged to carry out a series of dynamic probes the results of which have been utilised
o praovide CBR data

A total of Bno dynamic probes were carried out in the locations shown on Figure 3 with
gach probe being taken {0 a depth of 2m below ground surface. The resulls of the
probing exercise are enclosed within Appendix G,

4.7 SAMPLING AND LABORATORY TESTING

Soil samples was carmed out in the knowledge that although considered to be unlikely
they could contain explosive contaminants with particular attention to the following:

Samples were taken using non-sparking implements,
They were placed in amber glass jars with PTFE liners and a sealing lid suitable
for use with primary explosives,

= Samples to be tested for explosive contamination ware tested prior o
transportation on the public roads;

» All sample packaging complied with the Packaging of Explosives for Carriage
Regulations and the Classification and Labelling of Explosives Regulations.

The Phase | environmental database has indicated that the site has historically
comprised part of ROF Wraxham and was possibly occupled by drying houses.
Consaqguantly, tha following list of potential contaminants of concam has bean spacified
for the laboratory testing program:

Asbestos, phenols, heavy matals, inorganic chemicals, Speciated Petrolaum
Hydrocarbons, PAHS, acetone and expiosives.

selacted =oil samples from the borehole and irial pit investigation have been tested in the
laborgtories of Chemitest for the above range of chemical determinants.
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With regard to geotechnical testing, 3ne samples of the cohesive formation taken from
the approximate foundation horizon have been tested for Index properties in the
laboratories of Socotec.

In additicn to the soil sampling and testing program, groundwater samples collected from
tha borehole standpipes have been lested in the laboratory of Chemtest for UK Drinking
Water parameters.

Chemical test results are anclosed within Appendix E, with gaotechnical test resulls
enclosed within Appendix F.

4.8 MONITORING

Concentrations of methane, carbon dioxide, cxygen, hydrogen sulphide and carbon
monoxide gas have been measured within the three borehole standpipes on four
occasions within the period 25" February 2020 to the 27 March 2020. Total gas
concantrations wera taken using a GAZ000 Plus meter with atmospharic pressure meter.
The rate of gas flow from the standpipes was measured using a flow meter

Groundwater lavels within the standpipes were aiso measured at each monitoring visit.
The results ablained from the monitonng exerciss are summarsed on Table 1,
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5. GROUND CONDITIONS

The site investigation has confirmed the expected natural geological formation of Glacial
Till. Made Ground deposits were present overlying the Glacial Till within some of the
exploratory boreholes and trial pits.

5.1 MADE GROUND AND BURIED OBSTRUCTIONS

Made Ground deposits were absent from Borehole 2, 3, 4 and 5 Made Ground deposits
as encounterad within the trial pits and within Borehole 1 are summarised below:

BHITP Depth below Ground | Description
Surface (m)
BH1 GL-=0.3 Soft, brown GLAY
0.3-=07 Loose, sandy, coarse GRAVEL of sandstons
TP GL-02 Very soft CLAY =
02-05 Soft CLAY with occasional pockets of red, ashy
gand and occasional brick, shala and coal
| fragments
TP2 | GL=-03 Soft CLAY
{0.3=07 Firm to stiff brown and yellow CLAY
|0.7=1.1 Soft to firm CLAY with some fine brick. shale,
metal and fine coal fragmenis
TP3 |GL-03 Very soft CLAY
03-05 Soft to firm CLAY with shale fragments

As the above summary table fllustrates Made Ground deposits of up to 1.7m in thickness
have been encountered within the trial pits which were positioned so &8s to coincide with
historical site features to include 2 mound and a former pond (see Appendix C),

Sandstone fragments wera encountered within the formation in Borehola 1.

5.2 GLACIAL TiLL

The natural formation present beneath the Made Ground and topsoll horizons comprises
Glacial Till. The formation was encountered predominantly as a firm to stiff, brown
mottied grey clay.

SPT N values achieved within the formation are summarised below:

" Depth Below SPT 'N' Values
Ground Surfaca
| il‘l'l}
' x| 20,2022 2235 @000 |
| Z 30,31, 32 33 44 |
3 38, 38, 3637, 46, '

The resuits of Index test carried out on 3no samples of the cohesive Till formation have
resulted in the following Liquid Limit and Plashcity Index values:

Liquid Limit Range (%) 48 — 50

Plasticity Index Range (%) 23 - 28
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The above values place the cohesive Till within the Intermediate PlasticityMedium
Shrinkage potential category

The relationship between natural moisture content and Liquid Limit suggests that the
lested soils are not desiccated.

5.3 GROUNDWATER
All of the boreholes and trial pits remained dry during the drilling and excavation
program.

During the monitering period groundwater was measured at depths of between 0.56m
and 1.35m below ground surface within Borehole 1, between 1 87m and 1. 78m in
Borehole 4 and at depths of between 1.85m and 1.85m in Borehole 5.

The disparity in groundwater levels within the two standpipes is an illustration of tha
parched and laterally discontinuous nature of groundwater that often occurs within Till
formations.
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6 GEOTECHNICAL ASSESSMENT

6.1 GENERAL

It is understood that the proposed development will consist of a single industrial unit in
the configuration shown on Figure 2. No precise details are available at the time of
writing with respect to foundation loads; however, we understand that such loads will be
within the Hght to medium category

6.2 FOUNDATIONS

The predominantly stiff natural clay that underfies the superficial Made Ground and
topsodl horzons should be capable of supporing light to medium structural loads whilst
maintaining total and differantial settliements within accepted tolerances. Convantional
strip or pad footings should therefore be suitable for the proposed development and such
foundations taken through any Made Ground or soft natural salls to found a minimum
dapth of 800mm below finishad grada may be designed using an allowabie baaring
capacity of 130 kPa.

Index test results have categorised the clay formation as being of Intermediate Plasticity
with Medium shrinkage potential Conseguently, the recommendations of NHEC
Standards Chapter 4.2 should be followed where foundations lie within influencing
distance of axisting, recantly planted or recently felled treas.

The relationship between Natural Moisture Content and Liquid Limit values indicata that
the tested samples are not desiccated

6.3 BURIED OBSTRUCTIONS

The trial pits and boreholes have failed to encounter significant buried obstructions within
the Made Ground horizon, and the historical development drawing enclosed within
Appendix C would suggest that none should be encountered during the development
works, However, their presence cannot be entirely ruled out and it Is possible that
pockeis of bured concrete or brickwork may be present within the development footprint.

It is also possible that remnant pipework may be presant within some areas of the sita
and precautions should ba taken if any such structures are ancountered as they may
contain remnant deposits that could be contaminated with explosive residue. If below
ground pipework is encounterad during the site enabling works its presance should be
brought to the attention of the Engineer for further analysis.

6.4 GROUND FLOOR SLABS

The near surface natural formation comprses medium plasticity clay and such malenals
can display significantly high volume change potential in response to moisture content
wvanations. Such changes in volume post construction can induce undesirable
differential movements between the slab and the frame of the structure if slab on
untreated grade construction lechnigues have been adopied.

If slab on grade construction is desiratée f is recommended that the natural formation
beneath the slab is excavated and replaced with well compacted engineering fill to a
minimum depth of S00mm below finished grade. This will reduce the impact of potential
post construction ground movements on the parformance of the stab.

As an aiternative to the above construction method, a suspended slab could be adopted
Given the medium plasticity nature of the natural formation it is recommended that an
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under-slab void of at least 100mm 15 maintained. The adopiion of a suspended stab may
require the construction of internal footings depending upon the dimensions of the slab
and its working load bearing requiraments

6.5 BELOW GROUND CONCRETE

The resuits of Soluble Sulphate and pH tests carmied out on samples of the formation are
summarised below,

Range of Water Soluble Range of pH Values
No. of Tuu:l Samples Eulm:t- Values (g/1)
=0,010 - 0.034 75-85

The results fall within concrete Class DS-1 as defined in BRE Special Digest 1, ‘Concrete
in aggressive ground’, 2005', with a corresponding ACEC ciass of AC-1s.

6.6 PAVEMENTS

Within the ground investigation window in-situ CBR craws were generally not available
due to COVID-18 lockdown. In the circumstances, @ number of dynamic probes were
carmed out using a tracked ng the results of which have been interpreted using tha
following correlation after Huntley, 1889

DOP Blows (per Classification (BS | Strength Cu (kPa) | Equivalent SPT N
100mm) §330) (BS 5830) {300mm)
<1 very soft 20 | < 2
1-2 soft 20 - 40 ; 2-4
3-4 firm 40 - 75 | 5-8
_5-8 _stff 75-150 = g-13
8 Very stiff =150 | =18

The dynamic probe data in Appendix G can be summarised as follows:

DP1: Blows GL - 1m, 34

DPZ: Blows GL - 1m, 31

DP3: Blows GL - 1m, 28

DP4: Blows GL - 1m, 32

DPFS: Blows GL=1m, 34

DPE: Blows GL = 1m, 36

The mean of the achieved values equatas to a DCP Blows per 100mm of 3.3 which
places the shallow formation in the firm category. Utilising that information in association
with the recommendations provided within Interim Advice Note 73/06, 2008 for a clay

with a Pl value of 23 results in a recommended CBR value for design of betwean 2, 5%
and 5% for a thin layered pavement construction,
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7 ENVIRONMENTAL CONSIDERATIONS
7.1 SOIL CONTAMINATION

7.1.1 GENERAL APPROACH

The UK approach to the assessment of contaminated land is based upon the principles
of risk @assessment. This is founded upon the "source — pathway — target’ model to
astablish the presence or potential presence of & pollutant linkage. The overall
methodology is based upon a tiered approach to determine risk based remedial targets
for soil iInvolving site specific data collection.

Should the adopted criteria be exceaded, then two courses of action are availabile.
Firstly, the pollutant link could be broken by undertaking remedial work such as providing
clean soll cover. Allermatively, a more detailed risk assessment can be carried out to
ceterming whethar a statistically relevant pollutant link actually exists.

The proposad development is industrial in natura and for the purposes of risk
assessment an industriallcommercial use has been adopted as the defauli tand use

calsgory.
7.1.2 RISK SCREENING

7.1.2.1 EXPLOSIVE RISK

Both the screening exercise that took place on soil samples on site and the testing that
took place on samples in the laboratory have returned values lower than detection limits
for explosives. This would tend o reinforce the historical evidence that this site was
developed towards the end of the ROF Wrexham operation and that it was not used for
primary production purposes. The risk to human site occuplers and construction workers
from explosives within the near surface soils at the site can be considered to be low
based upon the available test results,

7.1.2.2 HUMAN SITE OCCUPIERS AND CONSTRUCTION WORKERS

Inv terms of risk to human health, the results of the chemical testing data enclosed within
Appendix E have been compared ta the Tier 1 final chemical screening criteria for an
industrial/commercial land usa. A summary of the risk screening exercise is shown on
Table 2. Reference to that table shows that none of the potential contaminants of
concern that constitute the test suile are present within the tested samples at
concentrations that exceed their chemical acceptance criteria values. Acetone values
were all balow detection imits.

The nisk to human health at the site resulting from the potential presence of contaminants
of concern within the near surface soils s considered to be low.

7.1.2.3 STRUCTURES AND INFRASTRUCTURE

The range of measured water soluble sulphate values within the near surface soll
samples range from 0.010g4 to 0.034g/ whilst pH values are in the range 7.5-8.5.
These represant very banign conditions with respect to sulphate and acid attack on
buried concrete and based upon the measured values the risk to buried structures at the
site 15 considered to be very low

None- bamier buried patable water supply pipework can be attacked by acids and they
can be penetrated by hydrocarbons and other substances such as phenols which can
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have the effect of tainting water supplies. The concentrations of such substances at this
site are such that the risk to non-barrier pipework is considerad to be low,

7.1.3 PROPOSED SOIL REMEDIAL MEASURES

The risk screening exercise has shown that the risk to human health at the site from
explosives and potential contaminants of concem within the sodl is low and consequently
no specific soil remedial measures are proposed

However, as is thea case with all brownfield sites it is recommended that if any areas of
patentially contaminated ground become apparent during the construction phase then
they should be brought 1o the attantion of the Engineer for further consideration.

Although the testing program has failed to detect explosives within the soll samples il 5
recommended at the groundworks stage of the project that sultable screening measures
are put in place and that such a program forms part of the H & S file. If buried pipework
is encountared its presence should be brought to the attention of the Engineer as such
features can contain deposits that may include explosive residues. It is recommended
that procedures are put in place to locate any such buried features prior to the
commeancement of the development program

7.2 CONTROLLED WATERS

Selected groundwater samples taken from the standpipes have been tested in the
laboratory for those determinants that comprise the UK Drinking Water Standards. Table
3 summarises those results and compares them 1o the Maximum Allowable
Concenirations az defined by the above siandards.

Referance to Table 3 shows thal the following determinants are present within the tested
samples at concentrations that exceed the defined maximum allowable concentration for
drinking water;

Detarminant Maximum Range of No. of Values | Mean Value
Allowable Measured > MAC
Concentration Values
(MAC)
Aluminium 200ma/ <10 - 280 1 163
Manganese S0ugh |  15-310 ! 105

The mean value of aluminium is lower than its MAC value and such concentrations are
considered to raprasent a low risk to human health and controlled waters. Elevated
concentrations of manganasa within groundwater samples taken from some formations
are not uncommaon and the slightly elevated single value measurad within the tested
samples is not considerad to be the result of manufacturing processes. Due to the
significant thickness of predominantly low permeability superficial deposits that overlie
the Sacondary A aquifer, the risk to that aguifer from aluminium and manganase is
considered to be low. It iz also unlikely that any significant contamination would migrate
to sensitive surface water receptors through the Glacial Till formation that contains
significant horizons of low permaability cohesive soils, In addition, the Secondary
Lindifferentiated Aguifer is not considered to be overly sensitive

The resulis of the groundwater analyses are such that a quantified controlled waters risk
assessment 5 consdered o be unnecessary.
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7.3 GROUND GAS

Table 1 shows that methane gas was effectively absent from the borehole standpipes.
Carbon dioxide concentrations were measured within Borehole 1 at a maximum
concentration of 1.0%, within Berehole 4 at a maximum conceniration of 0.4%, and within
Borehole 5 at a maximum concentration of 0.6%. Very low gas pressures were detected.
whilst flow rates wera less than 0.10hr

The ground gas situation has baen assessed using the methodelogy outlined in CIRIA
Publication CEE5 'Assessing risks posed by hazardous ground gases to buildings’
Under that methodology, the site has been assessed as falling within the Characteristic
Situation 1 category, where no special precautions are required with respect to carbon
dioxide and methane in the ground. For these gases, the installation of a gas resistant
membrang within the new industrial unit should not be required.

The unit will not require a radon mambrane.
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Table 1
Wrexham Industrial Estate — Site 3
Gas and Groundwater Readings

S51671-3

(:as Readings
Date: 25/02/2020  Atmospheric Pressure: Y98mb
BH | Gas | Borchole Mrthane Methane Carhon Chygen Other Gases
m w (*avol) (%LEL) Dierxide (*vul) {ppim)
m
Poak | Steady | Peak | Steady | Pesk | St | H2s | CO
1 | <] | b6 02 2 | == | =2 (o8| 08 [97] 197 | <t | =i
A | <l i 2 12 <2 <2 | 03 | 03 | 198 ] 198 | =i ©
1 ik ] K 1] 2 {52 ] 3 .4 0.4 JiL5 159.5 <} L
Date: 02°03/2020  Atmospheric Pressure: 99%0mb
Flow | Pressare ivol) LEL) Diicide. avul) {ppen)
(s | tmb) .
Peak | Steady | Peak | Steady | Peak | Peak His_| 0O
[ 1 [ -1 | D06 0.2 0y | <2 =2 |05 | 0% |[I198] 198 | =1 | <
4 | =] il 02 1] ' ot | 4 1.4 19,9 199 <, e |
3 1 <01 {hAK L2 1 Ly -3 .5 1.5 19 6 |4 i =1 <]
Date: 13032020 Atmospheric Pressure: 1016mb
1131 Gins | Borchole Methane Methins Ut Cheigen Deher Cises
Flow | Presure {Seval) {(%LEL) Dhicneidie {%wvod) {ppen
(Vhrj | {mb) (Mavol) :
Peak | Swndy | Pek | Stendy | Penk | Swcadv | Peak | Sieady | 12y | CO
i -=l.|_._|| i, (1% 2 il <3 ot {1,% LR 19,4 154 e | #]
L =[1,1 {1003 0.2 (1 -g <1 L5 15 15 i 156 e | |
5 | <o | 0.4 0,2 0y | < =3 | 04 | 05 | 194 194 | <1 <1
Drate: 27032020 Atmospheric Pressure: 100Imb
Flow | Pressuse {Havol) (HLELY irxide {*eval) {ppmi
(M imik) o]
; | Peak | Steady | Peak | Steady | Pesh s | €O
1 iy | 1, Oy 0.2 0.3 3 = 1] 1.0 192 13 < |
4 | =ni | oo 2 pz | < =2 | 04 | 04 | 197 ]| 197 | =i 1
5 | =00 | 006 02 07 | < 2 | 06 | 06 | 190 ] 190 | <t <
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al1671-3

Groundwater Readings (mbgl)

BH 23/02/2019 02/0372020 13032020
| 1.35 133 0.56
4 1.67 1.67 1.69
3 1.89 1.96 1.98

BH 27/03/2020
1 0.67
4 1.78

| s 1.99

Gas and groundwater monitoring undertaken by: P. Cosgrove

Equipment used: GA2000 plus Flow pod S/N 419

Agpril 2020
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Table 2

S1671-3

Proposed Industrial Development, Wrexham Industrial Estate — Site

3

Human Health Screening Values for a Commercial/Industrial Land
Use versus Measured Yalues - Soils

Determinant Final Derivation Tool Range of Mo, of
screening Measured Values >
chemical Values | aceeptance
peceplance criterin

criterin (loeation)
my kg
Asbestos Presence MNone 0
Detected
Phenaols 150k LOM/CIEH:54111 <3 0
LIS EPA Prioritv PAHSs
Acenapthene 97000 | LOM/CIEH:S4UL <1}, 1 0
_Acenapthylene 970 | LOM/CIEH:S4UL | <0, 1 1]
Anthracene 54000 | LOMCIEH:S4UL | <), 1 (1]
Benzo( n)Anthracene 170 | LOM/CIEH:S4UL <{). 1 1)
_Benzo (a)pyvrene [ __DEFRA:CASL. | <01 0
Benzo (biflouranthene 4 | LOMYCIEH:S4UL <), 1 1)
Benzolk louranthene 1 204} LOM/CIEH:S41IL | <(.1 8]
Benzolg.hi) perylene 40MH0 LOM/CIEH:S41IL | <, i
Chrysenc 350 LOMCIEH:S4111. =0, 1 0
- 16 LOM/CIEH:S4UL ={.1 (8]
benzoln.h janthracene
Indeno)l.2,3- 510 LOM/CIEH:S4UL ={).1 0
cd)pvrene
Flouranthene 23000 | LOM/CIEH:S4UL <{}.1 {}
_Flourene GRG0 | LOM/CIEH:S41TL <().1 0
Mapthalenc 400 LOM/CIEH:S41I1, <0, 1 0
Phenanthrene 22000 | LOM/CIEH:S4UL <{).1 ()
Pyrene BA000 LOM/CIEH:S4UL <).1 1]
Heavy Metals’ Metalloids
Arsenic G40 DEFRA C4S5L BO-12 0
‘Cadmium 420 | DEFRAC4SL | 0d4-11 | O
Chromium R6000 | LOMYCIEH:S4UL 26-32 0
Copper G000 | LOM/CIEH:S4UL 12 - 36 0
Lead | 1100 DEFRA C45L 28 - 380 4]
Mercury 1 100 LOM/CIEH:S4UL | <0,1 —0.32 0
Nickel QR0 LOM/CIEH:S41IL 28 - 34 1]
Selenium 12000 LOM/CIEH:S41UL <2 0
| Ling TI0000 | LOM/CIEH:S4171L | 45 - 3800 (

April 2020
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*Below Detection Limit

April 2020
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Petroleumn Hydrocarbons
TPH Aliphatic C5-6 509010 LOM/CIEH;S4UL <(l.1 ]
L C6H-R TR0 LOMCIEH: S4UL <1.1 i
CB-10 4R00 LOM/CIEH:S4UL <], ] i
Cl0-12 23000 LOM/CIEH:S41IL =] i
Cl2-16 B2000 LOMICIEH:S41IL <] 0
Cl6-21 1700000 | LOM/CIEH:SAUL | <1 0
2135 170000 | LQM/ICIEH:S4UL | <1 0
C35-44 1700000 | LOM/CIEH:S4UL <] 0
TPH Aromatic C5-7 46000 LOM/CIEH:S4LIL ={).1 1]
C7-8 TN | LOMACIEH:S40IL <. 1 0
C8-10 B} LOM/CIEH:S4UL <11 {
Cl10-12 ZR000 LOM/CIEH:S4L1L =] 0
C12-16 37000 LOM/CTEH :S4UL <] 1]
Cl6-21 2R000 LOM/CIEH: S4UL <] 1]
£21-35 28000 LOM/CIEH:S4071. <] i
C35-44 28000 LOM/CIEH:S417L <] il
Acetone "
Explosives Suite Presence ’
1% SOM adopted for SGV caleulation
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Table 3

Wrexham Industrial Estate — Site 3

S1671-3

Groundwater Test Results Compared to UK Drinking Water
Standards Maximum Allowable Concentrations

Salvents and L'!r_guni::_tt

Determinant Mazimum Range of No. of Values >
Conse 2
(MAC)

Condusctivity 2500 {us/cm) Q80 - 1000 0
Chloride 250mg/l 23 - 54 0
Flouride 1.5mg/1 0.20 - 047 )
Ammonium {.5mp/1 <0.05 - 0.10 0
Mitrite 0. 5mp/ <020 0
Nitrate S0mg/l 0,50~ 1.5 0
Sulphate 250mg/| I8 - 95 0
Cyanide SOug/l <01,050 0
Sodium 200mg1 24 - 65 0
Aluminium 200ug/] <10 - 280 1
Arsenic 1 (gl <10-13 {0
Boron | D00ug/1 18 - 930 0
Cadmium Sug/| =080 - 0.31 0
Chromium S0ug/l <1.0-10 0
Copper 20000/ 31-74 0
lron 200ug/] 240 - 420 0
 Mercury lug/l =0.50 1]
Manpanese S0ug/] 1.5-310 1
Nickel 20ug/l =1.0-53 0

| Lead 25up/l <1.0 ]
Antimony Sug/l <1.0 0
Selemium 10up 1.4-3.7 {
Zinc S000ug1 5.7-14 0
| Mineral Oil 10ug/1 <10 0
Total PAHs . Tug/l <2 0
L E u

*Helow Detection Limit

April 2020
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Preliminary CSMs
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AA Anti-Aircraft NEQ Net Explosive Quantity
AAA Anti-Afrcraft Ammunition NFF National Fiilling Factory
ALARP As Low As Reasonably Practicable NGR Mathonal Grid Reference
ADD Above Ordnance Datum 0D Ordnance Datum
ARP Air Raid Precsution 05 Ordnance Survey
AN Abandoned Explosive Ordnance ) Farachute Mine
BD Bomb Disposal Po\W Prisoner of War
BDO Bomb Disposal Officer RADAR Radio Detection And Ranging
bl Below Ground Lavel RAF Royal Air Farce
BGS British Geological Survey RN Royal Navy
BH Borehoke RNAS Royal Naval Alr Service
BPD Bomb Penetration Depth ROF Royal Drdnance Factory
cop Cast Driven Piles SAN Srmall Arms Ammdinition
CFA Continuous Flight Auger TA Territorial Arrmy
CIREA Construction Industry Research TNT Trinitrotoluens
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orT Cone Penetration Testing N United Natlons
cs County Series USAAF United States Aty Al Force
EQ Explosive Ordnance uxe Unexploded Bomb
EOC Explosive Ordnance Clearance LX) Unexploded Ordnance
EOD Explosive Ordnance Disposal VWeapons  Vergeltungswalfe - Vengeance
Gl Ground Investigation Weapans
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HO Home Office
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LE Low Explosive
L5A Land Service Ammunition
m Metres
Mol Ministry of Defance
T Millimetres
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The Client has defined the Study Site as "Land at, Clywedog Road East, Wrexham industrial Estate, Wrexham. LL13
QXE" and ks centred on NGR 337140, 349340,

HIGH

Potential Threat Sources

The most probable UX0D threat iems are AXO/LSASSAA and munitions materlals assoclated with ROF Wrexham which,
if present, are likely to be encountered in previously undisturbed ground to depths of circa 2,0m, German HE bambs,
i85 and British AAA projectiles pose a residual threat. The consequences ol initiating German HE bombs ars momne
severe than initiating 1Bs or AAA projectiles, and this they pose the greatest prospective risk to intrusive works.

Given the types of UXOD that might be present on-site, all types of agpresslve lntrushe sngineering activitees may
generate a significant risk pathway,

During WWIL, the Study Site was slituated within Wrexham Rural District, which recorded one HE bamb strike per 100
hectares, o very low level of bombing,

Lufrwaffe aerial reconnatssance photography associated with the Study Site identified the Royval Ordnance Factory
(ROF] Wrexham complex (located partially on-site) as o primary bombing target. ROF Wrexhom primarily produced
cordite, an explosive propelient used in shells and ammunition during WWIL. Due to this, it is considered possible that
munitions, and materials involved in munitions production, were manufactured. located, or stored on or near the
Study Site during Wi

ARP records associated with the Study Site did not note any HE bomb strikes within it. Further supplementary research
of historical records also did not find any evidence of HE bomb strikes within 1,000m

Official bomb damage mapping associated with the Stucly Site was not available. It should be noted that i is Fikaby
that bomb damage records associsted with ROF Wrexhom were recorded privately snd not released into the public
domain as a matter of national security. Nonetheless, an analysis of post-war mapping and further research of
historical records did not identify any potential bomb damage on-site or in close proximity to it.

Pre-WWil mapping (1938) associated with the Study Site shows thit it was lncated within an undeveloped rural ares
during WWII. with the Study Site itself consisting of undeveloped ground and Ty n-y-coed Lane in the southern section
Whilst, further research has found that B0F Wrexham was partially located on-site during WWIL, an analysis of WWII
Luffwaffe reconnakssance phatography appears to show that the Study Site itsell consisted of several owthuildings
and warehouses - some of these structures are still apparent on 1961 05 mapping. Therefore, iU s considersd
plausible that the Study Site may have been inspected for UXB entry holes following any air raids,

By 1379, the vast majority of the Study Site was cleared and by the 1990s and 20008 residential and industrial
structures were built which extended in the northern section and eastern saction of the Study Site — though the vast
majority of the Study Site consists of undeveloped ground. Consequently, it is considered likaly that any UXO within
post-war disturbed and developed ground would pot=ntially have been discoverad and removied, however, the
potential for deep buried UXOD to be present within rémaining areas is assessed to be extant

Given that ROF Wrexham was partially located on-site, the follewing risk mitigation measures are recommended as @
minimum, in order to reduce risks ALARP, duning intrusive works in all previousty undisturbed ground Le. that which
has nol previously been excavated probed, drilled or otherwice imtrusheely disturbed since it was paitentially
comaminated with LIXO

b Alplsa Project Member: 8003 WA i rochecie ool - ol (0] R R48 9557
Landlmark Crde Mumbser, 243406765 _1 3 tuiiomersrrscrdBenyirochieck o), uk
Clier Rifevence; MO L6717



EXECUTIVE SUMMARY [...continued)

Recommeanded Risk Mitigation

Al Groundworks in All Areas:

1. Operational UKD Emergency Response Plan; appropriate site monagement documentation showld be held an-site
to guide and plan for the actions which should be undertaken in the event of a suspected or confirmed UXO discovery
{this plan can be supplied by 6 Alpha):

£. UXO Safety 8 Awareness Briefings; the briefings are essential when there is & possibility of an-UX0 / UXB encounter
and are a vital part of the general safety requirement. All personnel working on the site should recelve a briefing an
the identification of an UXD / UXB, what actions they should take to keep people and egquipment away froen such a
nazard and to alert site managemeant. iInformation concerning the nature of the UXO f UXB threat should be hakd in
the site office and displayed for general Information on notice boards, bath for reference and as a reminder for growund
workers. The Safety B Awareness briefing is an essential part of the Health & Safety Pian for the site and helps to
evidence conformity with the principles taid down in the CLM regrulations 2015 (this briefing can be delivered directhy,
or In some cases remotely, by & Alpkal,

Trial Pits into Praviously Undisturbed Ground:

3. Non-intrusive UXO Survey and/or EOD Engineer in the Watching Brief Role; Where ‘open’ intrusive works into
previously undisturbed ground are proposed and where the extent is considered to be within the capabilities of non-
Intrusive UXD survey equipment and implementation of this is assessed a3 likely to prove effective, & non-intrusive
geophysical UXO survey should be trialed snd, if it proves successful, should be employed to survey site-wids. o in
specific areas where ‘open’ intrusive works are to be implemented to identify for signs of sub-surface anomalies which
may modef as the target LUXD in advance of said works. If the survey proves partially aor wholly Ineffective, an EQOD
Engineer should be present in the UXO Watching Brief rale to monitor ongokng “open’ Intrusive works to identify any
fuspecious items that may be UXB or X0 related {this service can be provided by 6 Alpha)

Window Sampling and Boreholing into Previowsly Undisturbed Ground:

4. Intrusive UX0 Survey; Where Bilind” intrusive works into previousty undisturbed ground are proposed, an ntresive
LIXO survey {employing down-hole magneiomelter or MagCone techniques) s strongly recommended. Such a survey
should extend to the assessed averoge bomb penetration depth or to the maximum depth of the works, whichaver s
encountetad first, or until geology is encounterad through which it is assessed 2 UXE would not penetrate, to identify
for signs of sub-surface anomalies which miay moded as the target UXD in advance of said waorks {this service can be
provided by & Alpha)
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ASSESSMENT METHODOLDGY

& Alpho Associotes is an Independent, specialist risk management consultancy practice, which has assessed the risk
of encountering UX0 (as well a5 buried bulk high explosives) at this Study Site, by employing a process advocated for
this purpose by CIRIA, The CiRIA guide for managing UXO risks in the construction industry (C681) not only represents
best practice but has also been endorsed by the N5, Any risk mitigation solution ks recommended only because it
delivers the Client a risk reduced to ALARP at best value.

UXE) hazards can be identified through the investigation of local and national archives associated with the Study Ste,
Mol archives, local historical sources, historical mapping as well as contemporanecus aenal photography (if it §s
available), Hazards will have only been recorded i there ks specific information that could reasonably place them
within the boundaries of the Study Site. The amalgamation of information is then assessed to enable the researcher
to prowide refevant and accurate risk mitigation practices

The assessment of UXO risk is & measure of probability of encounter and consequence of encounter; the former being
a function of the identified hazard and proposed development methodology; the latter being a function al the type
ot hazard and the proximity of persannel {and/or other ‘sensitive receptors’, such as equipment] 1o the harard, at the
mimment of encountir,

I UXO risks are identified, the methods of mitlgation we have mcommended are considered reasona bly and
suffickently robust to reduce them to ALARP. We advocate the adogtion of the legal ALARP principle because it s a
kery factor in efficiently and eflectively ameliorating UXO risks. 1t also provides a ready means for assessing the Client's
tolerability of UXD risk. In essence, the principle states that H the cost of reducing a risk sgnificantly outweighs the
beneflt, then the risk may be considéred tolerable. This does not mean that there s never & requirement for X riak
mitigation, but that any mitigation must demenstrate that it is beneficial. Any additional mitigation that delivers
diminishing benefits and that consume disproportionate time, money and effort are considered de minimis and thus
unnecessary. Beciuse of this principle, UXB and UXO risks will rarely be reduced to rero (nor need they be),

Key source material i referenced within this document, whilst secondary/ansedotal informition may be avallable
LIpRD Ut

Although this report is up to date and sccurate at the time of writing, our databases ars continually belng populated
a6 and when additional information becomes available, Monetheless, & Alpha have exercised all reasonable care, skill
and due diligence in providing this service and producing this report,

The assessment levels are based upon our professional opinion and have been supported by our Interpretation of
historical records and third party data sources. Wherever possible, § Aipha has sought to cormoborate snd to veriy
the sccuracy of all data we have emploved, but we are not sccountable for #ny inherent ermors that may be contalmed
in third party data sets (e.g. National Archive or other librar ¥ sources), and over which 6 Alphe cannot exercise cantrol,

B Alpns Prigect Number: 3003 Wy eynvirpchack co.uk - +44 (0] 544 B4 9957
Lareiirmae’s Orcler Muamnber: 243406 LT L it i il ensrocheb c ook
Cliert Nefeence: PO 16717



STAGE ONE - STUDY SITE LOCATION AND DESCRIPTION

The Clhent has defined the Study Site as "Land at, Clywedog Road East, Wrexham Indusirial Estate, Wrexham, LL13
SXE". The Study Site is centred at NGR 337140, 349140 as presented ot Figures 1 and 2 respectively.

The Study Site is situated on the Wrexham industriod Estate and totals an area of approximately shi hectarées {ha)
Furthermore, the Study Site i bounded by;
* North: industrial structures, areas of hardstanding and undeveloped ground and Clywedog Road South;
#® Eastrindustrial and residentlal stroctures, areas of undeveloped ground and Pilgrim Wy

& South: undeveloped ground;
*  West: industrial structures, areas of hardstanding, undeveloped ground and Clywedog Rood South

Agrial Photography (2018) (Figure 3)

Current aerial photography corrobarates the Information abeve and shows that the Study Site is situated within a
developed urban-industrial area, The Study Site itself consists of mostly u ndeveloped ground, although structures and
areas of hardstanding extend Into the northern section, and residential structures along Moes Brenin and Filgrim Waoy
extend into the south eastem section

The Client his Informed 6 Alaha vie email corregpondence of the following proposed works:

* “Ground investigotions: Medium Trial Pit between 1m and 5m below ground fevel
& Boreholes Depih! window sompler boreholes to 5m. "

It is important to establish the specific ground conditions in order to determine the mazimum German LXB
penetration depth as well as the potential for other types of munitions to be burbed,

It the site investigations and/or construction methodologies change, andfor if & specific methodology |5 to be
employed, and/or if the scope of work is focused upon a specific part of the Study Site, then & Alpho are to be inforrmed
50 that the prospective UXO risks and the assoclited risk mitigation methodology might be re-assessed. Certain
ground conditions may also constrain certain types of UXO risk mitigative works e.g. magnetometer BUrvey
adversely atfected in mineralised and made ground,

It ls important to establish the provenance of made ground, where this is recorded as being part of the ground
make-up, in order to sccurately determine the ground levels at the tims when UXO contamination may have
occurred 6o as to accurately determine the average / maximum bomb penetration depths snd maks
appropnste recomimendations aimied at reducing the rsk to ALARP.
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STAGE ONE - 5STUDY SITE LOCATION AND DESCRIPTION (...continued)

Ground Conditions

0,00m to 0.7 0m Fill FILL = Clay, brown with streaks of black topsoll, soft
(. 70m to 3.50m Clary LLAY = Brown with streaks of grey silt generally fimm but with soft 1o
firm fayers ar lensesy
3.B0m to 5.50m il SILT = Brown, clayey, with pebbles and gravel to 20mm, moist, very
soft
550 1o 11.00m Saind SAND - Brown, traces of coal, fine grained, saturabed, very looss, (n

‘runming” condition)
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STAGE TWO - REVIEW OF HISTORICAL DATASETS

Sources of information Consulted

The following primary information sources hive been used in order to establish the background UXD threat:

& Alphe's Azimuth Database:

Home Office WWII Boamily Census Mapa:

WWIl and post-WiwWil aerial photography;

Official Abandoned Bomb Reglster;

Information gathered from the Notionol Archives at Kew;

Historic UXO information provided by 33 Engineer Regiment [Explosive Ordnance Disposal] at Corver Barracks,
Wirnbsh,

T

Patential Sources of UXO Contamination

In general, there are several activities that might contaminate a site with UXD but the three most commaon ways are:
legacy munitions from miitary training/exercises; deliberate or accidental dumping (AX0) and ordnance resulting
from war fighting activities [alse known as thie Explosive Remnants of War (EEW)),

During WWII, the Luffwoffe undertook bombing campaigns all over the UK. The most common type of UX0 discovered
today is tha aerially defivered high explosive (HE) bomb. which are comparatively thick-skinned and dropped from
enemy aircraft. If the bomb did not detonate when it was dropped, the force of impact enabled the UXO to penetrate
the ground, often leaving behind it & UXB entry hole. These entry holes were not always apparent and some went
unreparted, lzaving the bomb buried and unrecorded. More rarely, additional forms of Germon UXO are occasionally
discovered including (nter afio VW1 and V2 rockets, Incendiary Bombs (18s), and Anti-personne! (AP) bomblets,

Although the Luftwoffe had designated primary bombing targets across the UK, their high-altitude night bombing was
ot sccurate. As a result; thousands of bulldings were damaged and civillan faralities were commaon. Bombs were
also jettisoned over opportunistic targats and residential aress were sametimes struck.

As the threat of invasion lingered over Bnitain during WWI, defensive actions were underiaken. The Sritich and Allied
Forces requisitioned large areas of land for military training and bombs storage (including HE bombs, naval shefls,
artillery and tank projectiles, explosives, LSA and SAA). Thousands of tonnes of these munitions were used for the
Alifed Forces weapon testing and milltary tralning alone. it has been estimated that at least 20 per cent of the LICs
land has been used for milktary training at some point.

The best proctice guide for dealing with your UXO risks an land (CIRIA publication CE81) suggests that approxdmately
10 per cent of all munitions deployed falled to function as designed. ERW are therefore, still commanby encountered,
especially whist undertaking construction and chvil engineering groundwork,

Furthermore, in exceptional circumstances, UND Is discovered unexpectedly and without apparent rational
explanation. There are several ways this might ocour:

= When Luftwoffe alrcraft wished to swiftly escape &g from an aerlal attack, they would [ettison some or all of
thewr bambs and flew, This is commaonly referred to as tip and run and it has resulted in bombs being found in
unexpected locatlons;

&= Transporiation of aggregate containing munitions to on area that was previously free of UKD, usually related
to construction activithes employing material dredged from a contaminated offshore borrow site:

® Foor precision during targeting {due to high altitude night bombing and/or poor visibility) resultad in bombs
landing off target, but within the surrounding area,

= Gritish decoy sites were also constructed to deliberately cause incorrect targeting. For obvious reasons, such
sites were often built in remote and uninhabited areas,
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study Site Histary

aneal mapping asspclatad with the Siudy Site,

1899 (S Map The Study Site was located in an undeveloped rural area. The Study Site did not consist of any
structures, although Ty'n-y-coed Lone ran through the southem section of the Study Site.

15914 ¢S5 Map Changes were not recorded at the Study Site.
1838 CS Map Changes were not recorded at the Study Site.

1961 OS5 Map Several structures and paths lkely remalning from ROF Wrexham were recorded on-site. TV
coed Lane was cleared, and residential structures abong Moes Brenin and Pilgrim Wiy extended
into the south-sastem section of the Study Site.

1979 05 Map All structures, aside from the two Dralns and the residential buildings, were demaolished,

1982 ©5 Map A Droin was cleared from the southern section of the Study She

1286 05 Map Lrerins were installed in the central and northemn secthons of the Study Site. Same pesidential
structures within the south sastem section had been cleared and redevelopsd.

1993 D5 Map P'wu Electricity Sub Stations wens built which extended inta tha northern section of the Study

LSlim,
2000 0% Map Changes were not recorded at the Study Site.
2006 05 Map Changes were not recorded ot the Study Site

202005 Map A structure which extended into the northem ssctian of the Study Site was further extended inta
the Study Site,

WWIl Bombing of Wrexham

During WWH, Wrexhom was subjected to few aerial attacks however, a succession of air raids between 28 August
and 1* September 1940 inflicted moderats levels of damage to the town and the surrounding srea. The raids WEFE
attributed to the large-scale attacks on Liverpool and Muonchester, in which the town of Chester was subjected {o
multiple alr raids. The Ruabon Mountain range [located o the west of Wrexham)] was extensively bombed during this
period, with an estimated 2,000 bomb strikes recorded within the area, which caused fires that enveloped twenty
eight square miles (7,2%1ha) af moorland.

Following these attacks, a defensive group was established to protect the northwest region from Luftwaffe sttacks
The defences involved extensive reconstruction and development of Wrexham Airfield between Decembear 1940 and
June 1941, which included the construction af concrete ramways and all-weather fighting. The primary roke for the
fighter squadrons based at Wrexham Airfield was to defend Liverpool and Manchester, as well as Royal Drdnance
Factory Wrexham located to the southsast of the town. Despite these sporadic attacks on the town, Wrexham was
considered relatively safe, with many evacuees having been relocated to the area,

WWIH Lufewaffe Bembing Targets (Figure 4)

Prior to WWH, the Luffwaffe conducted numerous serial photographic reconnaissance missions ower Britoin,
recording key military, industrial and commercial Tacilities for attack, in the event of war. In addition, logistics
infrastructure and public services, such as Fallways, canals, power siatkons, resenvalrs, water and gas works were alsa
considered viable bombing targets.

Luftwaffe aerial reconnaissance photography associated with the Study Site identified the ROF Wrexham complex
lincated partially on-site} as a primary bombing target,
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WWII HE Bamb Strikes

During WWIl, ARP wardens compiled detailed logs of bomb strikes across their respective districts, However, ARP
records associated with the Study Site did not note any HE bomb strikes within it. Nonetheless, further ressarch did
net identify any bomb strikes on-site, or within 1,000m of the Study Site boundary. Furthermore, whilst (Bs may have
fallen within the Study Site, they fell in such large numbers that accurate record keeping was elther non-existent or
perfunciary therefors, their prospective presence cannot be either corroborated or discounted

In addition to IBs and HE bomb strikes, during the lstter part of the war when aerial bombing had significantly
declined, the main threat came from V type weapons. VI and V2 rockets were thin-skinned, unmanned and inaccurate
weapons. Despite this, there is no evidence to suggest that the Study Site (or its immediate vicinity) was subjected to
rockets strikes during WWIL

The potential penetration depth of an UXB was dependent on @ number of factors including but not restrictsd 1o
those prior to striking the ground e.g. velocity and orlentation of the LB which in turn will be influsnced on factors
suich as the release altitude from the aircraft and encounters with infrastructure during its fall; those encountered at
the polnt of Impact |.e. was the impact on concrete, grass, water stc and finally, the below ground level canditkons
which were encountered such as infrastructure e g sarvices, basements, foundations, and geodogy e, made ground,
clay, sand, etc. Further, as the UXB penetrated the ground, it's velocity naturally stowed where, it either came to an
abwrupt stop e.g. against foundations or would continue for 10's of feet along 3 route of least resistance which often
resulted in a curving of the trajectory back towards the surface. This is known as the ) Curve” affect and often resulted
In a considerable horizontal ofi-set from the point of entry, This is often the reason wiy KBS have been discoverad
against or under the foundations of bulldings, which were present during WWil, or many meters from the point of
impact.

Official bomb damage mapping associated with the Study Site was not avallable. it should be noted that it is likahy
that bomb damage records assoclated with ROF Wrexhom were recorded privately and not released into the public
damain 85 3 matter of national security. Nonetheless, an analysts of post-war mapping and further research of
historical records did not identify any potential bomb damage on-site or in close praximity to It

WWII HE Bomb Density (Figure 5)

The Study Site was located within the Wrexharm Rurol District, which recorded one HE bomb per 100 hectares, a very
low level of bombing.

Abandoned Bombs

An examination of the official abandoned bamb records did not identify any abandoned bombs on arte, nor within
1,000m of the Study Site boundary.

Records of WA UXB Disposal Tasks

Chvil defence records did not identify any UXB disposal tasks in Wrexham Rurel District within 1.000m of the Study
Site from 1940-45, Howewer, It is known that these records are mcompléte, some having been destroyed by ( uftwaflfe
action during WWIL

Records of Post-WWWII LIXB Disposal Tasks

An examination of the post-WwWIl BDD tasks associated with the area has not identified any BOOD operations within
the Study Site itsalf, nor within 1.000m of its boundary.

Fre-WWI mapping [1938) associated with the Study Site showes that It was located within an undeveloped rural area
during WWII, with the Study Site itself conslsting of undeveloped ground and Ty'n-y-coed Lane in the southem
section, Whilst, further resparch has found that ROF Wiesham was partially located on-site during WWIl, an arilysis
of WWiI Luftwaffe reconnaissance photography appears to show that the Study Site tself consisied of wveral
outbuildings and warehouses — some of these structures are still apparent on 1961 05 mapping. Therefom, it i
considered plavsible that the Study Site may have been inspected far UXBE antry holes following any alr rakds
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The Study Site comprised ROF Wrexham during WWI, which was approved for construction in 1939, During WWII, it
primarily produced cordite, an explosive propetiant used In shells and ammunition, though ather munitions/chemical
agents may also have been produced or stored there. When post-war production ceased, ROF Wrexham was no longer
noeded and was subsequently shul down once hostilities ceased in 1945,

The site for ROF Wrexhom was chosen for a number of reasons, including its rural location and distance from rmainiand
Europe - which largely placed it outside the range of the Luftwoffe bombers. The site of ROF Wrexhom also proasELge
Impressive railway finks to other munitions facilities in South Wales and a good supply of labour was available In the
local area:

The site itsell comprised approximately 1,730 acres (700ha), with the complex spread over large area to minkmise any
damage from aeriat attacks. The structures themselves were built to withstand Incendiary and high explasive hiasts,
although there Is no evidence that ROF Wresham was ever hit by any bomb strikes during WWII, The site was also
defended by numerous plllboxes, as well as by RAF Wrexharm,

Because the Study Site was located within the former grounds of the ROF Wrexham comphex, it Is consldered possible
that munitions, and materials involved in munitions production, were manufactured, located, or siored on or Fiear
the Study Site during WWII, It was common that munitions were burled at former military facilities and were often
abandoned at the end of the war, known as Abandoned Explosive Ordnance (aX0)

Sources of UXD Contamination

The most probable UXD threal items are AXO/LSASSAA and munitions materals associated with 80F Wrexham which,
if present, are likely to be encountered In previously undisturbed ground to depths of circa 2.0m. German HE bombs,
185 and British AAA projectiles pose a residual threat, The consequences of initlating German HE bomibs are more
severe than inftiating [Bs or AAA projectiles, and thus they pose the greatest prospective risk to Intrusive works.
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Commuont

Was the srea considered to be &
primary bombing target?

Was the Study Site or the immediate
arés bombed during WWII?

Did the Study Site or the immadiate
grieg experience bomb damage?

Was the ground undeveloped during
WANI P

Would the footfall have been high in
the area?

Would 2 UXBE entry hole have baen
observed during WWII?

Have military personnel sver
occupled the Study Sige?

Weould muritions have boen
manufactured, stored andor ired
from the Study Site?

Waolld previous intresive warks
have removed the potential for UX0
o be pressnt

Are proposed intrusive works fikely
to extend inbo previoushy
undisturbed ground?

I thers potential for an unplanned
encounter with UXO0 to occur during
proposed ntrushees works?

Does the probability of UXO vary
poross the Study Site?

An Ammunition Depot (located on-site] was identified as a
primary bombing target

AP records werie not available

There is no evidence of bomb damage on-site.

The Study Site conslsted of ROF Wrexharn, althaugh some
undeveloped ground was located on-site.

Given that ROF Wirexham was located on-site and in the
Immaediate wicinity, it is llkely that footfall would have been
high.

Given that structures associated with ROF Wrexham were
located on-site, It is likeby that the Study Site would have been
inspected for UXD antry holes following any raids.

The Study Site comprised ROF Wresham during WWiL,

Given that ROF Wrexharn was on-site; It is possible thay
minitions, or materials invobsed in munitions, were
manufactured or stored from the Study Site.

The Study Site has been subjected to some redevelaped:
therefore, it Is likely that any UXD within post-war disturbed
and developed ground would potentially have been discoversd
and removed, whilst the sirounding areas remain sxtant

some areas of the Study Site have remained undeveloped since
WWII and therefore some proposed works will likely extend
into previousty undisturbed grownd.

Given that ROF Wrexhom was located on-site during WWII, it ks
conskdered possible for an unplanned encounter with UX0 to
afour,

The probabidfity of discovering UXO within past-war disturbed
and developed ground Is considered to be remate, however,
the probability of UXD discovery within all previousiy
undisturbed areas of the Study Site is extant.
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STAGE FOUR — RISK ASSESSMENT

Threat Items

The mest probable UXO0 threat tems are AXOSLSASSAA and munitions materials associated with ROF Wrexham which,
i present, wre lkedy to be encountered In previously undisturbed ground to depths of chca 2.0m. Serman HE bomibs,
IB% and British AAA projecties pose o rskdual threat, The conseguences of ipitiating Germon HE bomba are more
sevare than initiating 18s or ARA projectiles, and thus they pose the greatest prospective rish to intrusive works

Bomb Penetration Depth

Considering the ground conditions [highlighted in Stage 1), the average BPD for a 250kg German HE bomb is assessed
to be approximataly 7m bgl, with the maxdmum BPD considered w be approxdmately 15m bgl. Although it is possible
that the Liftwalfe deployed larger bombs in the area, thelr deployment was infrequent, and to use such larger (o
the largest) bombs for BPO calculations are not Justifiable on either technical or risk management grounds;

Wil German bornis have a greater penetration depth when compared to [Bs and AAR projectiles, which are unlikely
to be encountered at depths greater than 1m bgl, However, due to the ) Curve™ and the potential for strectures to
impede the panatration into the ground, HE bombs have been discoverad at much shallower depths than the sverage

Risk Pathway

Given the types of UX0 that might be present on-site, all types of aggressive infrusive englneering activities {i.e
investigative groundworks) may generate a significant risk pathway, Whilst not all UX0 encountered aggressively will
initiate upon contact, such a discovery could lead to serous impact on the project especially in terms of critical injury
to personnel, damage to equipment and project delay.

Prospective Consequentes

Consequences of UKD initiation include
1. Fatally injure personnel;
2. Severe damage to plant and equipment;
3. Deliwer blast and fragmentation damage to nearby bauildings;
4. Rupture and domage underground utilities/sepnces.
Comsequences of UED discoveny include:
1. DPelay to the project and bilght;
2. Disruption to kocal community/infrastructure:
3. The expenditure of additional risk mitigation resources and EOD dearance:
4. \ncurring additional time and cost,

UXO RISK CALCULATION

Lite Activities

Although there is some variation in the probability of sncountering and initiating items of UXO when conducting
different types of intrusive activities, a number of Ivestigative methodologies have been described for analysis at
Ehis Site, The condequences of initiating UMD vary greatly, depending upon, inter ofic the mass of HE in the UXO and
how aggressively it might be encountered. For this reason, 6 Alphe bas conducted separate risk rating caloulations for
each imestigative methodabogy that might be employed.

Risk Rating Calculation

& Alpirr s Semi-Ouantitative Risk Assessment assesses and rates the risks posed by the most probable threat items
when conducting @ number of different acthdities on the Site. Risk Rating s determined by caleulating the probability
of encountering UXD and the cansequences of initlating it
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UXD Risk Calculation Tabkle - All Areas

Activity Threat [tem Probability Lonsequence Risk Rating

{SH+EM=P| [O+P3R=L) |PRC=RR)

Trial Pits HE Bomb=s 2x6=12

AAA Projectiles De2=2 J41md Ind=g
ks O+2=2 J+1=d Juk=4
AKO/LSASSAN 2+2ad 3+2a5 4x5=20
Window Sampling EECALE 043=3 342=5 18=15
AAM Projectiis 0+3=3 3+ 1=4 3nd=31
ihs f+3=3 3+1=4 Ixd=13
AXO/LSASSAA 243=5 3+2=5 5x5=25
Boreholes HE Bombs 043e3 3+2=5 155=15
KR b =2 D AAS Projectiles Ded=d Jol=4 Ind=12

Ing=11
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STAGE FIVE - RECOMMENDED RISK MITIGATION MEASURES

Do the ground conditions support a geophysical UXO survey?

Non-intrusive Methods of Mitigation — Magnetometer results may be affected by ferro-magnetic contamination due
Lo previous construction activities and made ground within the Site

Intrusive Methods of Mitigation - Intrusive magnetometry may be effective on this Site, prior to boreholing
especially, However, any ferrous metalfred brick contamination in made ground/old foundations may atfect the
detection capabllity of the UXB survey equipment, as it passes through the contaminated layer espechally
Nonetheless, beyond the contaminated strata such & survey should prove effective

Mitigation Measures to Reduce Risk to 'ALARP

Bictivity Risk Mitigation Measures rIni el

Rating
1. Operational UXO Emergency Response Plan; appropriabe sibe management
documentation should be held on-site to gulde and plan for the actions which

should be undertaken in the event of a suspected or real UXO discovery {this plan
can be supplied by & Alpho);

1. UXO Safety & Awareness Briefings; the briefings are essentfal when there i3 a
possibility of explosive ordnance encounter and are a vital part of the general safaty
AN coquirement. All personnel working on the site should recaive a briefing on ths
identification of a UXB, what actions they should take to keep people and
equipment away from such a harard and to atert site management. Information
concerning the nature of the UXB threst should be held in the site office and
displayed for general information on natice boards, both for reference and as a
reminder for ground workers. The safety awareness briefing ls an essential part of
the Health & Safety Plan for the site and helps to evidence conformity with the
principles laid down in the COM regulations 2015 (this brief can be delivered
directly, or in some casées remotaly, by & Alpha)

3. Non-intrusive UXO Survey and/or EOD Engineer in the Watching Brief Rola:
Where "open’ intrusive works into previousky undisturbed ground are proposed amd .
where the extent is considered to be within the capabilities of non-intrusive UKD m
survey equipment and implementation of this ks assessed as likely to prove
[REERIERRTI =ifective, a non-intrusive geophyical U0 survey should be triaked and, if it proves

Pre successful, should be employed 1o survey ste-wide, ar in specific amsas whene
‘open’ trusive works are to be implemented to identify for signs of sub-surfacs
anomalies which may model as the target X0 in advance of said works, If the
suniey proves partially or wholly ineffective, an EOD Engineer should be prasent in
the UX0 Watching Brief role to monitor angoing “open’ Intrusive works to identify
any susplcious eems that may be UXE ar UXO related (this service can be provided

by & Algha),

4, Intrusive UXO Survey; Where ‘blind” intrusive works into previously undisturbed
ground are proposed, an  infrusive UXO survey  (employing  down-hols
Magnetometer or MagCone technigues) is strongly recommended. Such a SRy
| should extend to the assessed overage bomib penstration depth or to the maximum
Proviously depth of the works, whichever ks encountared first, or until geology is encountersd
Uindisturbed through which it s assessed o UXE would not penetrate, to identify for signs of sub.
Groiihd surface anomalies which may model as the target LIX0) in advance of said works.
(this service can be provided by & Alpha)
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Figure One - Study Site Location
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Figure Two - Study Site Boundary

£ Aipha Project Mumber: 8023 s Envirochpck, couul - +4 () B0 By S5
Lirstlemask Oveler Numdier: 303408765 _1 18 T S EuiC e wr ek o, Lk
Char leferesncs: PO 1671-7



LAND AT, CLYWEDOG ROAD EAST,
WREXHAM INDUSTRIAL ESTATE, WREXHAM, LL13 SXE

Site Boundary

b EAEE
i

- Ml ik Ll
I L=
AAsTioe

BOMEBE |
SEARCH \

!

bR ES L



Figure Three - Aerial Photography (2018)
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Figure Four - WWII Luftwaffe Bombing Targets
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Figure Five - WWII High Bomb Density
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Historical Site Features
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APPENDIX D
Borehole and Trial Pit Logs



BORING NUMBER BH1

5P Appocighan PAGE 1 OF 1
BRSNS
GLIENT _Fi Resl Exiabp Managemant _ PROJECT MAME Wraxham Indusirial Essabe . Sie 3
PROJECT NUMABER E'Iﬁij-a PFROJECT LOCATION Wrexham
DATE STARTED S50 COMPLETED 553530 GROUND ELEVATION HOLE SIEE
DRILLING CONTRACTOR GROUND WATER LEVELS:
DEELLING METHOD Window Samgler AT TIME OF DRILLING —
LOGGED BY PYC CHEGHED @Y — AT END OF DRILLING _—
NOTES _Standpipe ingtabed to 3m. 1m plen, I siobed AFTER DRILLING _—
TESTE ;E MATER|AL DESCRIPTION
=]
- Eoit brown GLAY wiih DCCRsana! ranis (Maoe rmund)
" Looss, grey, santy, coarse GRAVEL of sandstons (Made Groun)
Firt becamang siff, beown and grey motiied CLAY (Glacial T

SAT S @ tm= 20

EFT @ B = dd

EFT M @ 3m s 40

Ll

BITE 2GR GRT ST AT 135

GEREAAL WH TP L WD BOETHRIAL ERTETE

Bottem of borehole at 3 45 matars




LRFAE

GERELLL B 7 TFWELL WREHAW U8 TRIAL ENTRTE - SITE 216G GIHT ET0 ad dof

BORING NUMBER BH2
5P Associnbes PAGE 1 OF 1
CLIENT _F1 Fes! Estale Managemsn| PROJECT MAME _Wraxham Inctusirial Estate - Site 3
PROJECT NUMBER S1671-3 PROJECT LOCATION Wresham
DATE STARTED 53720 COMPLETED %330  GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR GROUMD WATER LEVELS:
DRILLING METHOO _WingowSampldr AT TIME OF DRILLING _—
LOGGED BY PV CHECKED BY AT END OF DRILLING _—
NOTES _Bpeenphe remained dry. AFTER DRILLING —
2
TESTS g% MATERIAL DESCRIFTION
3
8 U¥ Tloap G0N Diown CLAY wilh accasional roois (1 opaoil)

SoM 1o fiten, Brown CLAY (Glacial Ti0)

150

R

Firm ta shff, brosin and grey maottied CLAY (GlacialTa)

PT M@ M= 20

L L L L

P g am e 0

GFT M B Im =30

2.45

Befinm ol barehale 81 345 ralsm




CEMERAL B4 ) TR FWELL WREXHAN MOLETRIAL ESTATE - 6TE L ERJ GINT ST AL GDT 10760

BORING NUMBER BH3
5P Associdlas FAGE 1 OF 1
CLIENT _F1 Raal Extate Managemant  PROJECT MAME _Wrexhanm bnduslrial Estale - Sas 3
PROJECT NUMBER - 51571-3 PROJECT LOCATION Wresham
DATE STARTED 5330 COMPLETED 50020 GROUND ELEVATION HOLE SI7E
DRILLING CONTRACTOR GROUND WATER LEVELS:
DRILLING METHOD _Window Samgiar AT TIME OF DRILLING —
LOGGED BY _FWE CHECHED BY AT EMD OF DRILLING _—
HOTES _Horshoi ramingd dry, — AFTER DRILLING —
LS |
TESTE Eﬁ MATERIAL DESCRIPTION
[6a
(L i Eofl, Birown CLAY wilh ccasional rooks { Todsesd)
Firm 1o s40, Brown CLAY [Gacial TH)

19

Fiem 1o 888, brosar ard gray mattied CLAY (Slacial TN

A\

EPTHE im=323

EFTH @ 3m =33

LhIR

o,

EPT M @ Ym0V

2

R

‘Batlem af borehole ot 345 matem




FERERAL W | TF / WL, \WRERHAM HOLIETRRAL EETATE -BTE A7) GNT GT0 A4 .GOT | WA

[

BORING NUMBER BH4

5P ASSCCiEies FAGE 1 OF 1
GCLUENT _F1 Real Estate Managamen PROJECT WNAME _\Wrasham |ndustrnal Estate - Siled
PROJECT RUMBER S1671.3 PROJECT LOCATION Wraxham —
OATE BTARTED _8AR0 COMPLETED 87370 BROUND ELEVATION HOLE SIZE _
DRILLING CONTRAGTOR _ GROUND WATER LEVELS:
DRILLING METHOD _Windew Sampler AT TIME OF DRELLING  —
LOGGED BY PVC CHECKED BY AT END OF DRILLENG _—
NOTES i fim piain ! AFTER ORILLING —
i3
E._ r
BE| B TESTS & MATERIAL DESCRIPTION
g:
[ u:‘ﬂm Goft, beowwn CLAY wih occasicnal roats (1apsall)
- o it Saoft 1o firm, beoeam and grey matiled CLAY [Glacial Tl T
L]
l |
| Firm 1o siiff, Brown and grey moting CLAY (Glacial T}
'I: '-g:' SRT M 1w =28
2
i | sTemaImen
IE
I =T serhgama

Bosam of boreham a1 3 45 Meers




Vil 3GPS ST ST0 &d BEIT Fsem

CERBRAL 89 | TR PSR WRECHAM MOUSTAEL BETETE - 8

‘ BORING NUMBER BHS
P Akl nbe PaGE 1 OF 1
|

CLIENT FifesiEstgteManagement  PROJECT NAME _Wrexham incusiaiEstste-Sae3
PROJECT NUWHER B1671-1 PROJECT LOCATION Wresdiam

DATE STARTED 5320 COMPLETED 53720 GROUND ELEVATION HOLE Sare

DEILLING CONTRACTOR GEOUND WATER LEVELS:

DRILLING METHOD _\Window Sampler AT TIME OF DRILLING _— —
LOGGED BY PV CHECKED &Y AT END OF DRILLING —

NOTES _S1andpips installed o 3m, 1m plam Zmaloned, AFTER DRILLING _—

£k
TESTS §1§ MATERIAL DESCRIPTICN
&

DEFTH
gmi
HAMPLE TYPE
HUMEBER

U= Ugon  Solt brown GLAT with oocaslonal mooes [ 1opsol)

Eirm 1o stiff. brown @nd grey mottea CLAY (Glacia Tillp

i -

L i

K

: ":::' SFT @ tm= 28
Z

i WD | apr N g imana

|
- 5‘:'% BTN Im = 58

‘Battam of borencie at 145 metsrs




TEST PIT NUMBER TP1

5P Assaciates PAGE 1 OF 1
CLIENT _F1 Faai Esate Managemen PROJECT MAME _Wraxham inggsirial Estals - Sijs 3
PROJECT NUMBER _S1671-3 PROJECT LOCATION _Wrasham
DATE STARTED 127320 COMPLETED 12330 GROUND ELEVATION _ TEST PIT SIZE
EXCAVATION CONTRACTOR OROUND WATER LEVELS:
EXCAVATION METHOD _Trig ) AT TIME OF EXCAVATION _—
LOGGEDBY _FVC CHECKED BY AT END OF EXCAVATION —
NOTES _Trial Pil remained dry, AFTER EXCAVATION —
b o EE
BE gli g MATERIAL DESCRIFTION

Wery Bof, brcwn CLAY wilh occasional rools (Mase Ground)

%ﬂ?‘“ CLAY wilh cecssansl oocksts of red naty sand pnd occamonal Brok sham and coat fragments (Made

Soft to firm. brawn CLAY (Giacial TH)

Firm 1o st#, grey and beown motlied CLAY {Cizcial Ti)

==

e

Bomom of (eel pif af 2.00 melen

GENETRAL B [ TF f WL L WIILEFAM IRORIRTRIAL ESTATE - BITE 1P GINT §TE A4 50T 240

———




TEST PIT NUMBER TP2

PAGE 1 OF 1

m

PROJECT NAME

F1

CLIENT

PROJECT LOCATION \Wroaham

PROJECT NUMBER S1671-3

TEST AT 3EE

DATE STARTED 127020 COMPLETED _ 137330 GROUND ELEVATION

ENCAVATION CONTRACTOR

GROUND WATER LEVELS:

AT TIME OF EXCAVATION —

AT END OF EXCAVATION ==
AFTER EXCAVATION —

EXCAVATION METHOD _Trial Fa
LOGGED BY _PVC

CHECKED BY

gy,

Tiind

MATERIAL DESCRIFTION

SoM, Lecwm CLAY wilh soma roats (Made Ground)
Firm i bifl, brown mallied yellow CLAY (Made Ground)

.-. .-.1..-.- .-.fa..-..-.l

rI'Ii..ili }l...

.-.l‘.‘..-f.I i) .-.-.
Ii.-.i‘. .-.i.-..-.ri.-.i-..l.-i.-. Ii.-..-‘.i.-. .I‘..—..T.-.ilf.-.i‘.

Eof i firm, brown CLAY wilh s=ome fire bmck, shale, matal and fine coal fragmants (Made Ground)

Eirm to-s0f, brevsm ard gray motiiee GLAY (Glacal Tl

|
) .ri.-. l.‘

Befom of fest pit &l 220 mesles

o

GERRA, LNy LS LASE: Mo E 308 - IR TeRliBNd wv-inaihe TER L HA TYHIRED



TEST PIT NUMBER TP3
SF Associates PAGE 1 OF 1
CLIENT _F1 Real Esfale Managsment PROJECT NAME _Wresham indusirial Estate . Sile 3
PROJECT NUMBER _51671-3 PROJECT LOCATION Wrgxham
DATE STARTED 127320 COMPLETED 12520 GROUND ELEVATION TEST PIT BIZE
EXCAVATION CONTRACTOR GROUND WATER LEVELS:
EXCAVATION METHOD _Trial Pit AT TIME OF EXCAVATION —
LOGOED BY PO CHECKED BY AT END OF EXCAVATION -
NOTES _Tral Pil remained dry. AFTER EXCAVATION -—

"
MATERIAL DESCRIPTION

DEFTH
[ra]
SAMPLE
WUNIEE
GRAFHIC
LS

= Wary soll, brown GLAY wih roots (Made Grourd)
-
030
i 4] ot bo firm, brown CLAY win occasional shale fragmerts (Wede Ground)
" ol Firm, bediam CLAY | Glscssl Til)
A Firm 1o 92, grey and brown mattied CLAY (Giacial il
[ T

LI

b3 10

ERERAL @) TR WELL WITEEHAM RO UETRIAL TRTATE - RITE P GINT BT Ad GOT S

Beotiom of (sl pd 81 2 10 meters




APPENDIX E
Chemical Test Results
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Report No.; 20-09042-1
Initial Date of Issue: 21-Apr-2020
Client 5P Associates Lid
Client Address: 1 Market Place

Wanamck

Warwickshire

CV34 45A
Contact(s): Steven Pelers
Project gmﬁ—a Wrexham industrial Estate Site
CQuotation No.: Date Received: 20-Mar-2020
Order No.: Date Instructed: 23-Mar-2020
MNo. of Samples: &
Tumaround (Wkdays): 15 Results Due: 14-Ape-2020
Date Approved: 21-Apr-2020 Subcon Results Due:  15-Apr-2020
Approved By:
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Details: Ghynn Harvey, Technical Manager
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Report Information

v nﬁﬁﬁqﬁ‘mz:clg

UKAS accrediled

MCERTS and UKAS accredited

Unaccradited

This analysis has been subcontracted fooa UKAS acoredited laboratory that is accrodited for this analyss
This snalysis has been subconiracied 1o 8 UKAS acomedited tabaraiory that s nol acoredited for this analysis
This snalyals has been subconiracted io an unacoredited laboratony

Inaufficiant Sample

Unsuitsble Sampis

noi evahested

"ass than”

“graater than”

Comments or inarpretalions are beyond the scope of UKAS acoreditation

The resulls relate only to the Hems tasied

Uncertainty of measwreameant for the daterminands tesled are available upon request

Mona of the resulls in this report have besn recovery comecied

All results are sxprassed on 8 dry welght besis

The following fests were analysead on samples as recelvied and the results subséguantly cormected 1o a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenots

For all ather tests the samples were dried st < 37°C prior to analysis

All Azhaslos testing = parformed at the indicated laborsiony

lssua numbers am sequential starding wilth 1 all sLbsequenl epods @ ncremeandad by 1

Sample Deviation Codes

A& - Ciate of eampéing not supplied

B - Sample age exceeda stability Bme (sampling to extraction)
C - Sampla nol recetved in approprigte contalnars

D - Broken Container

E - Insufficient Sample (Applles to LOIin Trommel Fines Only)

Sample Retention and Dlsposal

H you

Al soil samples will ba retsined for a perod of 45 days from the date of recaipt
All water samiples will be retained for 14 days from the date of receipl
Charges may spply to exianded sample storage

requére extended retention of samples, please email your requirements to
} EfSE EEdmpTEmbest, com
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i Chemtest

Thar nghl chermistry 1o dsliver resulls

Devigtions

In scoomdancs with LKAS Polioy on Devatmg Sormpées TRS 63, Chanviesl have @ procsfum & enmums upon rcepd of sdoh serple o compeied bboralory sall
wesam whether the saple o sutabls with regand 1o the reguasied teelis), This pedicy sl B raspsciive hildeg dmes sppllegd, i b subided dpon
iy, Thes i on: B slrmipln & declensd déa devating & deisled below. Whens stodabli (he inahada mmaks LKASRSCERTR pocradiind Dl tha remils moy

b tmrrpramEad
. A Sampie Sampled . Contalners
Sample: Sample Ref: Sample 1D L o Chiahis Deviation Code{s): Racabud:
Calpised
pETET4 BHS Sha 2 A Witiihesiar
O
0TE 14 BHS Site 2 A EPA Vial 40mi|
Plastic Bolsa
SETET BHS Sikim 2 A, 1000
Colpured
QETENS BH4 Eie 3 A Winchestar
1000
GETE1S HHa4 Biis 3 A EPA Wial d0mif
BBTE1S BH4 Gl 3 A ﬂn:;m Bctia
Calpurad
QETRIG BHE Sife 3 A Wincheslor
1000ml
TR HHE Hits 3 A EPA Vial 40mif
' Plstss: Berlie
DETEIE BHE Sitm 3 A bkt
Coloumed
QETRTT BHA Sita 4 A Winchasles
1000
BERETT BH1 Sils 4 A EPA Vial d0mi
Plaats: Bokls
QETENT BH1 Site 4 A 3 iticnd
Calpurad
PETE18 BHE Gitm 4 A Wnchasier
1000mi
BETETE BHA Sitm 4 A EPA Vial -mn1
Cipuned
7R BHA Gite 5b A Winchester
1000
FETEG BHE Site 5h A EPA Vial Luwi
Ba7E1S BHE Site b A 1000m|

Page 5ol 7



re Chemtest Test Methods

Thei regrel Chewtresley &5 i swmi fsrBiiEn
S0P Tidlw Paramitars neludad Methad §ummary
WD |pH Vilue of Walers ph pH Khainr
Elpcirical Contuctvily and
Escirical Corductiviy amd Tols! Dissolved
a0 mmmm;nsnmmwm Comouciiily Msksr

Anions, Alkalinity & Ammoriam

Flueeide, Chicrida; Mirts: Nitrale, Total,

1230 Cidinable Mirgen (TOM), Sutlabs; Phasphais, | yus ¢
i Walers 3 Aiiiity; Bamrorsum Aquakiam S00° Discrale Anslyses.
Cymnidas & Thiocyanats in Fros {or sasy Sbomiable] Cyanics; toal

1300 | waturs Cyaride; complex Cyanide; Thiocyanata o103 Flow Analysa

15

Caiions in Walers by ICP-MS

Badium; Polassium; Calcum: Magnesium m"fhm"'hﬂm M"ﬁm'“’m?‘

450

Makals in Walsrs by ICP-MS

Mwtals, imciuding: Anlimony; Argsnic: Banum;
Bargllium; Boror, Cadmiam, Chromium, Cobalt, | Filtration of samplas foiossd by drect
Copoer, Lead. Manganess, Morcury, determinafon by inducively coupled plasma
Molyhderum; Midust Salarum; Tin; Vansdium: | mass spectromastny (G845,

i Walery by GC-FID

Jnc
| Tolal Patrateum Hydrocambons | TPH [CE-C40), optienal casbon banding, .5, 3-
Y670 | TPH) i Witrs by GO0 |band - GRO, DRO & LRO Partane mdcton / GC FID detecton
. Arihracens,
Banzo{ajAnthrocens; Benrofa)Pyrene:
Spocaet Polynuclear BarzofolFluorarhere, Berzo{ghilPeylans; Imdhmmmm.'mln[mm
100 |Aomatic Hydrocarhans (PAM)  |BenzolkjFluansniiens, Chrvhens) = non-geleatng Bl s B bt 1S

Dibere{ahjfurthracans; Flucnantteng Fluomns; | inierfersnoo from co-aluting compourds

FhananlFeann, Pyard
[Vointie Organic Compeinds | Volalils ceganic compounds, including BTEX Mm-hﬂm—ﬂ“#w
1780 | [VOCs) It Waters by ani: haloganatad AIphatic/Aromatcs. {cf spoctmmetric (MS | detectian of voiasie anganc
Haatapaos GC-ME USERA Mathod B260) .
Semi-Vasalla Orgari:
1700 | Campourds [SV0C) in Semivolalile oganic compouncs Solveni satraction / GCME delscsian
[ Wintars by GC-ME
TPneroic compounds incldieg: Prenol, Diiermination by High Pedormonce Liguad
1820 |Pranois in Waters by HPLE  [Cresals, Xylenals, Tramelhylphenais Hots: Chiomaiogrsptiy (HPLC) uskg secirochenical
CHorophers are Brckided el
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P iap dughil chaiTwdeyg L o g nipguadle

Report Information

v nﬁﬁﬁ-t%m:t:ﬁ

UHAS accredited

MCERTS and LUKAS accradifed

Unaccredited

This analysls has been subconiracted to a UKAS accredited aboratory that |s accredited for this analyss
This analysls has been subcontracted o a UKAS accredited aboralory thal |5 nol accredited for this analysis
This analysis has been subcontracted o on unaccredited [nboratory

Inguifficeant Sample

Lnsuitable Sample

not evaluated

Tess than®

*grester than™

Commants of interprelations ara beyond the scope of UKAS aooreditation

The results relabe only (o the lams lesiad

Uincertainty of measuremenl for the determinands iesled are availabla upon request

Mone of the results In this report have been recovery comectied

All results are expressed on a dry welght basis

Thie following tests were analyeed on samples as received and the results subsequantly corrected 1o a dry
weight basis TPH, BTEX, VOCs, SV0OCs, PCBs, Phanols

For all other tests the samples wers dried al < 37°C prior to analysis

All Asbestos testing & parformad al the iIndicatad laboratory

bisue numbars are sequentsd starting with 1 all subsequent reports are Incremanted by 1

Sampie Deviation Codes

& - Date of sampling not supplied

B - Sample age excaads slabiily ima (sampling to extraction))
C - Sampla nol recelved in approprials containers

D - Broken Contalner

E - Insufficient Sample (Appies to L0 in Trommel Fines Oniy)

Sample Retention and Disposal

AB soil samples will be retained for a period of 45 days from the date of receipt
Al watier samples will be retainad for 14 days from the date of ecelpt

Chames may apply 1o extended samphe slorage

If you require extendod retention of samples, please emall your requirements o

J.'.-:-. R
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= i Chemtest

¥ = The nght chermessny o deireor reaulls
F C Chomipat Lid.
: @ ; Dot Aoard
i i Hewmarhst
YEAS cs oaL
2183 Tal: 1638 BOBOTO
- Emalil: Infeifichemisst.com
Final Report
e
Raport No.: 20-06877-1
Initial Date of lssue: 19-Mar-2020
Cliant SP Agsociates Ltd
Client Address: 1 Market Place
Waraick
Warwickshire
CV34 45A
Contact(s): Steven Peters
Projact Wrexham Industrial Estate, Wrexham
Quotation Mo.: D20-159849 Date Received: 0d-Mar-2020
Order No.: Date Instructed: 11-Mar-2020
Mo, of Samples: 8
Tumarcund (Wkdays): 5 Results Due: 17-Mar-2020
Date Approved: 17-Mar-2020
Approved By:
Detatls: Darrell Hall, Directar
e — e —————— g
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i Chemtest
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i Chemtest

Tha ngihdl charmaslny 1o deliver raslls

Deviations

In accordancs with UKAS Poicy on Devsating Bamples TPS §3. Cheemies] have a proSeduns 1o ensure ‘upon receipl of 2ach sampie @ compatent labomiary shal
neaasg whathar fe sample is suRibis wih megard 1o the moueeisd etin?. Thia policy and the rsspectva haiding treaa applad, con b sepplsd Lo
rmqueal. Thn reason a seenple s declarsd e deviaiing i delsind beiow. Where soplicable the ansiyis remaine UKASMCER TS acoredied Dot the mswdis may

b comprerTessd

Sample:

Sampls Ref:

Sample 1D

Sampla
Location:

Bamplod

Devlation Code{s):

Contalnars
Mecelved:

BH

Sitm 2

L2 -Mar-ia

Winchamier
CHICm

BH1

O -Mar-2020

EPA Vil

HEO0A0

BH1

She 2

OR-Mper-3070

Plasfic Bolse
AECen|

SBRO0 1

B3

Silm 2

2 A - S0

Winchesinr
AEKICm

‘3he &

2 -Mar-2000

EF& Viml
4

Sl &

Pla=sic Bolte
T

O

BHI1

Sl 3

03 -Miar-J0i0

Winchasier
1 CHHaml

LTI T e

BHt

(2 S -120

o
EFA Vil

QB0

aHt

Siite 3

O -Mir-2020

Plasiic Botis
{ EHiOmi

SR00aS

B4

Shed

C2-Baw-2020

i |

Sp0o043

BH4

oAn 4

E-Btmr- 2020

EFA Vial
Al

HHa

Sils &

D2-8oer- 20120

Plastic Balte
1000mi

BH1

Sie 58

o2-Ainr- 2020

e s
Coigured
Winchesisr
10E0m|

BH1

Ghm 58

(2-Mar-2020

EFA Vist

She 5B

M- 2CL20

Plastic Botile
1 10w

L

BH3

She BB

G M- 0300

Wincheadnr
1 G0l

SHGMS

Glle 58

1 -Mat-S0E0

————
EFPA Wial
4l

BRHG

BH3

Gihe 58

G- Mper- 2000

Plaslic Baitle
1000

Paga Sof 7



i Chemtest Test Methods
Vs raghil chamrelry By el romdls
S0P Tk Paramaters includsd Miwthod EuFnmary
1o Walus of Wetars |H‘| pH Melsr
Eloctioal Conduetily ard
1020 [Total Disechvd. Sciide (T0G) in |2 vevios! Conduotivty and Total Dleeatved [0 e Mter

Watnm

Goflcts: (TOS) in Watns

Aniprm, Alcalrity B Ammonium

Fiuprida; Chioride, Nilrma; Mitrate; Talak

Aynormated cotor mairng analysiy Lsing

TG

Cagons in Wabers by ICP-MS

Bosium: Potassium; Celoium; Magnssium

1220 (andisanle Mitrogen [TON); Suifete; Fnosphate; ||
i Walsrs Alkaliny; & : Aguakomn BN Dscrete Analysar,
Cysricks & Thiocyanate in Froe far saey liberatsbin) Cyenide; total
00 | e Cyanide: complen Cyaride: Thi o Goptruous Fiow Analysis
Dt ditarmiiatn by bisucihely coupled

phmE - MEss spectremetry (ICP-MS).

Matnig, including: Astmony; Amonic; Barum:
Beryliurn; Baron, Cadmium; Chromium; Cobalt,

Filration of samples follmeod by dins

(TPH} i Wailars by GC-FID

band =GR, DRO & LAD

1450 {Metais in Watern by ICP-MS  |Copper; Lead; Manganeas, daiermeration by nduclivaly coumed plasma
hokpbadanum; Mickel; Ssenium; Tin; Visssdin: mmass gpaciromaing (ICFE-MS)
il [+

1igpg | Total Poarlewm Hydrooarbons: (TPH (08-CAC), optional carbon banding, 8.9, 34, L o e e

Acennphinens; SAoanapiillyiene; Anlivsoans,
Banzalajanihrecans: BenzofafFyrens

Crigregrieniiln dee gl uced

Specinted Polyrucisar El-mq'hﬁw-ﬂhmn le;ﬂ#nqhﬂ-_ Dilchorcmaithams axtecdion / GC-FID (BC-FID
1700 | Avemate Hytmocarbons (PAH) | BeaaalklFipeanthers; Chrysans: dainclion ln non-sadariive and can ba subjec] B
in Wistars by GC-FID Dibenz{ahlanmracens; Fluoranimans; Flucrena; linteference from co-siiing compounds)
inetnnaf # 350 | Pyrana; Mapinalene,
|F"r|lnnrd1rlr-'. Fymane
Valatile Organc Compounds  |Viodatie organic compeninds, inclusing BTEX imﬂc-:l 'ﬂ_'““ g ﬂ'“_‘”’“‘m‘““
1T |(WOCE) in Watars by arel haicgenated Alphatc\romalic (of imnciamantrics {MS} etition of vt rgaeic
Headspoce (GC-AES UISEPS Muihod 8260} —y
Zami-Volatile: Orgamic
110 | Compoonds (5W30Ce) in Semi-volabe oganic compounds Eobvenl extractian { GOMS detactian
Wabers by GC-ME
Phanoiic compounds including: Phenol, Datermrinasion by High Parformance Ligukd
1BE] |Phendls i Walers by HPLC Crecis Kytenols, Timatinipnenils Nole

Ohraimalographsy (HPLE) using slscirochamical
OGN,

Page B of 7
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Titbin aegf il Lol fadlsy 10 Uil pistulll

Report Information

UKAS accradiled

MCERTS and UKAS pocraditad

Uinimeeredied

This anslysis has been subconiracted to 8 UKAS aocrediled taboratary that |s accredited for this analysis
This anafysis has bean subconiracted to a UKAS scoredited kaboratory that |s not accredited for this analysis
This analysls has been subcortracted to an unaccredited laboratory

insufficient Sample

Unsuitabie Sample

not evaluated

“leas fhan®

“greater than"

A%%qumzzcs

¥

Commenits or Intarpretations are beyond the scope of UKAS accreditation

The results relate only to the lkarms tested

Uncartainty of measuremant for the determinands tested are available upon request

Mone of the results in this rapor] have been recovery comeciad

All results are expressed on a dry weight basis

The follcwing bests were analysed on samples as received and the results subseguantly comected 1o a dry
weight baals TPH, BTEX, YOCs, 5V0Cs, PCBs, Phenola

For afl other tests the samples were dried at < 37°C prior to analysts

All Asbesios nsting is performed al the indicated iabaratory
lasus numbers are segueniial staring with 1 all subsequen reports ane incremeniad by 1

Sample Deviation Codes

A - Data of sampling not supplied

B - Sampla age exceads stability tme {sampling 1o exiraction)
C - Sampla not rmceived In appropriale containsrs

D - Broken Contalner

E - Insufficiant Sampés {Applies to LOE in Trommel Flines Cnly)

Retention and

All g0l samples will be retained for & pericd of 45 days from the date of receipt
All wirter sampies will be retained for 14 days from the daie of receipt
Charges may apply 10 extended sample storage

if you require extended retention of samples, pleass email your requirements 1o

SIELILN LR e B B LS Pl N e R S
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SCRCTNTEL LR Limidid

1 Mewion Clime

Drryton Fichls Indhistrinl Estaic

Daventry
Worthonts MM I HRE

Telephinme; +44 (0) 1327 TIEBH2E

SRT

e ]
.

Fagwimile; =44 () 157 M00 54 sn EDTEC %
Content and Atter
“hient: SP Associates Lid Repart No: 51055776
it Aidresi: | Market Place Batch Number: DAMO0TH2E9
Warwick
Warwickshire Client Reference: See Below
*osteode: CV34 45A Sampled by: Client
—ontact: Speve Peters Date Sampled:  Not Adwvised
Date Received:  20,03.2020
Yk LLI3 9XE, Wrexham Tested From:  27.03.2020
Somple Type:  BULK BAG
Test Results:
Laboratory |\ oo | Dapth (m) i "l!_“"“""‘ Liquid | Plastic | Plasticity Tﬂ'::‘
Raferance (%) Lirnit (%3] Lirnit (%) Index (Estimated)
Firm SlighthySandy, = -
as306514  |Ste2.Br1| 10-20 | ot RSN 24 51 22
Firm SlightlySandy, 2 2 i
45366615 [She2,BH2| 10-20 | gt EEINY 21 40
45386516 |SHe 2 BH4| 10-20 ;mm;”w’“’hcm'd{; 26 52 34 78 NIR
45366517  |sSits 2. BH5| 1.0-20 E"_““ Eﬂm 24 53 26 27 NR
45368518 |swe3BHi| o7-10 | F™ E.EDHLA'\"I by 26 40 23 26 NR
45366510  |swe3 BHz2| 10.20 | FM EGD“LAITI I Grey 24 50 25 25 NIR
Brown |
45366520 |she2 BHal 10-20 | P™ o Grey 26 53 25 28 NIR
45366521  |sued M| 10-20 ;Ems:“ﬂ' “‘mﬁﬁ{; 29 48 a8 23 NR
G
45366522  |Sted4,BHY| 10-20 | ™ H!m rey 21 56 26 30 NIR
Siightly Si
45366523  |Siie 4, BH4| 1.0-20 ”ggﬂmfmﬁ 277 56 24 35 NR
Kamplc Preparmlsmn Ay Recrived

Certifbnd that the Ishoratory testing was carvied out in sccordance with BS 1377.1: 1HME: Method 3.2, 4.4 il 3

Page: 1 ofd

[Mnte Weporied. 0105 21650

Signed

o (T

| 11 Caiger = Moierals Section Manages
| X | 5. Boartan - Lobondory Mansger

P il s ot of ST LIK Linsied

- r [UEs— . NP TIT LR EEPTIEE E

Pl | o W, oy oo b vopili il il 10 4 Bl s Wil sl preo ikl i i B ey h—y

AT | Ll Bgprrnd s el e, I B NP o T HTTT Ve Py

Wi, Sy il

o 014 Y




APPENDIX G
Dynamic Probe Results



SP Aszociakes

Wrexham Industrial Estate - Site 3
Dynamic Probing Results

DP1

DEPTH | GL-1 | 1-2 |
im) i
BLOWS | 34 69 |

DP2
DEPTH | GL-1 | 1-2 |
(m)
BLOWS | 31 &1

DP3

DEPTH | GL -1 1-2
m |

mows| 28 | 71|

DP4
DEPTH | GL-1 | 1-2
~{m}
|BLOWS | 32 | &5

DPs
'DEPTH | GL-1 | 1-2
{m)
BLOWS 34 78 |

DPE
DEPTH | GL-1 | 1-2
{m)
BLOWS | 36 71

May 2020
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