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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 1o the east of Wraxham town centre,
The site's National Grid reference is 337509 348398 (sita cantre) and
its location within the industrial estate is shown on Figure 1.

The site is irregularly shaped and occupses an area of about 1 96
hectaras. It comprises open land vegatated with rough grasses that
slopes gently from about 23m AOD in the north-west to about 31m
ADD along its south-eastern boundary. A stream in a cutting of about
0.5m te 2m bounds the site to the south-east, with a bund of about 1m
in height defining the site’s north-eastern boundary. Mature trees are
presani within some of the site's boundary areas.

An industrial unit and an un-named road bound tha site to the north-
east with a stream delineating the south-eastern boundary. Clywedag
Road North lies fo the west with Clywadog Road East 1o the south.

Priar to the late 1830s the site comprised agricultural land, Al some
point around the and of the 1930s and the beginning of the 1540s the
wider area was developed as ROF Wrexham which was created to
manufacture Cordite.  The site itself is located in an area of tha facility
{hat was towards the end of ihe production cycle and it was occupied
by a press house and smalker drying houses. An acetone recovery
structure was also prasent

The site is underain by solid strata of the Salop Formation that
comprises saquences of mudstone, sandstons and conglomerate. Itis
overiain 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-beddad laminated silts.

The site lies within a Coal Authority Coal Mining Reporting Area;
however, tha mineral resources lie beneath a thick cover of Drift
deposits (about 55m) and are located at considerabie depth beneath
rockhead

Hydrogeology

The Salop Formation is classified as a Secondary A aquifer whilst the
overlying Till is classified as a Secondary Undifferentiated Aquitfer,

Radon Gas

The site is in a Lower Probability radon area where less than 1% of
properties are above the Radon action level, Radon protection will not
be required for the proposed development.

—

Ground
Investigation

Boreholas @ A total of 5no boreholes were sunk across the site on the
4™ March 2020 using a window sampier drilling rig, The boreholes
| were sach located to coincide with the position of proposed
| development units and were taken to depths of between 3.45m and
| 4 .45m below ground surface. Exceptionally, Borehole 3 refused at
' 0.5m depth at 3 separate locations around s proposad position due to
; obatructions within the formation. Silandard Penetration Tests wera
| carmied out at 1m intervals within each borehole with full depth liner soil
samples being recoverad for sodl description and testing requirsments

Trial Pits: A tolal of 4no trial pits were excavated across the site on
the 12" March 2020 using a wheeled excavalor with back-actor. The
pits were positioned so as to coincide with histonc site structures
associated with ROF Wrexham Including acetone recovery and drying
housas, and bured pipework; The pits wera each taken o a depth of
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| 2.1m below ground surface where they were terminated within stiff

natural farmation.

Laboratory Testing. The following list of potential contaminants of
concern has been specifiad for the laboratory testing program on soll
samples:

Asbestos, phanols, heavy matals, inarganic chemicals, Speciated
Petroleum Hydrocarbons, PAHs, acelone and explosives.

With regard to geotechnical testing, 4no sampies of the cohasive
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 testing program, groundwater
samples collected from the borehole standpipes have been tested in
the [aboratory of Chamiest to UK Drninking Water Standards.

In_Situ CBR Tests: A total of 5no in-situ CBR tests were carried out at
tha site on the 2™ February 2020. The tests were camied out in
accordance with BS 1377-8, 1980 Method 4.3 using a plunger and 4 x
4 yehicle as kentlaedge

Standpipe Monitoring: Concentrations of methane, carbon dioxide,
oxygen, hydrogen sulphide and carbon monoxide gas have baan
measured within the three borehole standpipes on four occasions
within the period 257 February 2020 to the 29" March 2020, Total gas
concentrations weare taken using a GAZ000 Plus metar with
atmospheric pressure meter. The rate of gas flow from the standpipes
was measured using a flow meler

Groundwater levels within the standpipes were also measured at each
manitoring vist,

Ground
Conditions

Made Ground: Made Ground deposits were absent from Borehale 1,
2 and 4 and were presant within Borehaobe 3 and all four trial pits.
Made Ground deposits of up to 1.2m in thickness have been
encountered within the trial pits which were positioned so as to
coincide with historical site structures to include Drying Houses and
Acetone Recovery Houses. Boulders of concrete and brick walls and
footings have been encounterad within the formation which would tend
ta confirm the site records that suggest the historical structures were
demolished down to ground level leaving the below ground sub-
structures in place. Dense sandstone fragments were also
encountared within the formation in Barahola 3.

Glacial Till: The natural formation prasant benaath the Made Ground
and topsoil horizons comprises Glacial Till. The formation was
encountered predominantly as a firm to stiff, brown mottled grey clay
The cohesive Till lles within tha High PlasticityMadium Shrinkage

potential category.

Groundwater. During the monitoring period groundwater was
measured at depths of between 0.24m and 0.27m below ground
surface within Borehole 1 and at depths of between 0.68m and 0.72m
within Borehole 5. The Borehole 4 standpipe remained dry.

May 2020
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' The disparity in groundwater levels within the three standpipes is an
| flustration of the perched and laterally discontinuous nature of
| groundwater that often occurs within Till formations.

Foundations Conventional strip or pad footings should be suitable for the proposed
| development and such foundations taken through any Made Ground or
| soft natural soils to found a minimum depth of B00mm below finished
| grade may be designed using an allowable bearing capacity of 120
| kPa

 Index test results have categorised the clay formation as being of High
| Plasticity with Medium shrinkage palential. Conseguentty, the

i reacommendations of NHBC Standards Chapter 4.2 should be foliowed
 where foundations lie within influencing distance of existing, recently
' planted or recently felled trees.

|

The relationship between MNatural Moisture Content and Liguid Limit
values indicate that the tested samples are not desiccated.

Ground Floor | The near surface natural formation comprises high plasticity clay and
Slabs such matenals can display significantly high volume change potential
in response to moisture content variations. Such changes in volume
post construction can induce undesirable differential movemaents
between the slab and the frame of the structure if slab on untreated

grade construction techniques have been adopted

If slab on grade construction is desirable it is recommended that the
natural formation beneath the siab is excavated and replaced with wall
compacted engineering fill to a minimum depth of 300mm below
finizhed grade. This will reduce the impact of potential post
construction ground movements on the performance of tha slab.

Az an alternafive to the above consfruction method, a suspendad slab
could be adopted, Given the high plasticity nature of the natural
fermation if iz recommended thal an under-siab void of at least 150mm
is maintained. The adoption of a suspended slab may reguire the
construction of intemal foolings depending upon the dimensions of the
raquiread siab and its working load bearing requirsments.

Below Ground | The trial pits that wene excavabed within the vicinity of historical site
Obstructions | structures have encountered boulders of concrete and burted walls and
footings. This would confirm the historical records which state that
former buildings associated with ROF Wrexham were demaolished to
ground level only. It is likely therefore that buried cbstructions will be
encountered within some of the Made Ground formation and that their
ramaval may result in some degree of overbreak in individual
foundation excavations. The locabons of historical structures are
shown on the aerlal photograph contained within Appendix B and any
below ground excavations carmied out within those areas will likely
encounter buried concrete and brick structures. However, it is also
possible thal such obstructions will aiso be ancounterad over other sibe
areas particularly where former pipe runs were located.

Pavements The in-situ CBR test results range from 0.7% to 3.4%

Some of the CBR values achieved are lower than would be expected
for a firm to stiff clay. The CBR value for a given soil depends upon [is
dry density and its moisture content and the higher the latter value the |
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lower the CBR value tends to ba. The in-situ testing took place in
February during and after a spell of very high rainfall and the near
surface soils were very soft

The Plasticity Index range for the clay formation from Index test data is
25% to 35% which, based upon the recommendations of Interm
Advice Note 73/06 Revision 1 (2009}, eguates to a CBR of about 3%,
On the grounds that the formation level for the proposed pavements is
likely to be somewhat deeper than the test level and that
corresponding natural moisture contents will be somewhat lower than
those measured, it is recommended that a design CBR value of 2.5%
is adopted for a thin layered pavement construction.

Below Ground | Below ground conditions with respect to concrate specification confarm

Concrete with Class D5-1 as defined in BRE Special Digest 1, 'Concrete in
aggressive ground', 2005, with a corresponding ACEC class of AC-1s.

Soll Remedial | Soil remedial measures shoukd not be required at the site.

Measures

Groundwater | Mo groundwater remediation measures should be reguired

Remedial

Maasures

Gas No gas prolection measures should be required for the proposed

Membranes development.

May 2020
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REPORT No S1871-4

PHASE Il GEO-ENVIIRONMENTAL ASSESSMENT
PROPOSED INDUSTRIAL DEVELOPMENT
SITE4
WREXHAM INDUSTRIAL ESTATE

1. INTRODUCTION

5P Associates (5PA) has bean appointed by F1 Real Estate Managemant Ltd to carry
out a Geo-Environmental Assessment at the site of a proposed industrial development
located on a parcel of land located within the Wrexham Industrial Estate known as Site 4,
This study is predicated upon the findings of a Phasea |, Geo-Envirenmental Desk Study
Assessment carmied out by Integra Consulting in September 2018, their reference 3036-
15. That report should be referenced for specific historical land use and environmanial
data; however, for complatenass, elemants of that study are included within this report.

The scope of the investigation that formes the basis of this Phasa || Assassment |s as
fallows:

Trial pits excavated using a wheslad excavator with back actor,

Boreholes sunk using @ windowless sampler drilling rig;

Borehote instrumentation comprising gas and groundwater monitoring standpipe,
Standpipe monitoring for ground gas and groundwater levels,

In-situ CBR testing;

Testing of salacied soil samples in the laboratory for chemical and geoiechnical
parameters,

» Testing of groundwater samples for Drinking VWater parameters;

« Analysis of data and reporting

The investigation was implemented in order to assess the geotechnical and geo-
environmental conditions at the site and 1o identify potential gectechnical and geo-
anvironmental 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 soil, ground gas and controlled waters contamination
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2. THE SITE

21 LOCATION AND SURFACE CONDITIONS

The site is located within Wrexham Indusirial Estate which is a large industrial area
located about 4km to the east of Wrexham town centre, The site’s National Grid
reference is 337508 349389 (site centre) and its location within the industrial estate is
shown on Figure 1

The site is irregularly shaped and occupies an area of about 1.9€ hectares. It comprises
open land vegetated with rosgh grasses that slopes gently from about 33m AQOD in the
north-west ta about 31m ADD aleng s south-eastern boundary. A stream in a cutting of
about 0.5m to 2m bounds the site to the south-east, with a bund of about 1m In height
defining the site's north-eastern boundary. Mature trees are present within some of the
site's boundary areas.

An industrial unit and an un-named road bound the site to the north-east with a8 stream
delineating the south-eastern boundary., Clywedog Road North lies to the west with
Clywedog Road East to the 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 1830s the site comprsed agricuftural land. At some point around the end
of the 1930= and the beginning of the 1940s the wider area was developed as ROF
Wrexham which was created o manufacture Cordite. Tha site itself i= located in an area
of the facility that was towards the end of the production cycle and it was occupied by a
press house and smaller drying houses. An acetone recovery sitructure was also
present,

ROF Wrexham ceased to operate in August 1945 shortly after which it was sold for
industriai developmeant. Records indicate thal ramediation works were camied out at this
time; however, no specific details of that process remain. At some point in time between
the mid-1960s and late 18705 the site had been clearad of all ROF Wraxham related
structures with the exception of blast bunds, mounds and cuttings which are recorded as
having been removed batwean the lale 1970s and |ate 1880s. The site has remained
undeveloped since then o the présent day.

2.3 GEOLOGY AND MINING

Geological records indicate that the site is underlain by solid strata of the Salop
Formation that comprises sequences of mudstone, sandstone and conglomerate. It is
averlain by up to 55m of Devensian Till that typically comprises firm to stiff, sandy,
gravelly clay with occasional lenses and bads of sand and gravel with inter-bedded
laminated silis,

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 present along potentially with some buried
structures,

The site lies within a Coal Authority Coal Mining Reporting Area, howavar, the mineral
resources lie beneath a thick cover of Drift deposits (about 55m) and ara located at
considerable depth beneath rockhead. Consequently, the risks posed to the site from
mining activities are considered to be very low
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2.4 HYDROGEOLOGY AND HYDROLOGY

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

The Salop Formation is classified as a Secondary A aguifer whilst the overlying Till 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 S00m 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 be
at or above the achion level, Mo radon protection measuras should be required for the
proposed new devalopment.

2.8 GROUND STABILITY

The Phase | Assessment indicates that the risks to the site from comprassible ground,
collapsible ground, ground dissolution, landslides, running 2and and shrinking or swalling
ground are very low or no hazard.
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3 RISK SUMMARY AND CONCEPTUAL SITE MODELS
Tha following risk summary is pradicated upon the findings of the Phase | Assessment

3.1 HUMAN HEALTH RISKS

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

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

For future site occupants the majority of pathways between source and receptor are
anticipated 1o ba negated or significantly reduced resulting in betterment to the site.
Conseguently. a low rigk is envisaged as it is improbable that significant harm would
ocour even in the long term.

3.2 GROUND GAS

The gite is considered 1o be at a low level of risk from ground gases due to the very low
ground gas generating potential of most of tha identified sources, the very low probability
of harm cccurnng to a receptor and the low sensitivity of the proposed development.

3.3 CONTROLLED WATERS

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

3.4 BUILDINGS AND SERVICES

The Phase | Assessment indicates that the site is at low to moderate nisk from
aggressive contaminants within soll and groundwater that have the potential to attack
building materials and services. A moderate risk is envisaged during consiruction works
due to ihe explosive nsk to bullding materials and services

3.5 CONCEPTUAL SITE MODELS

The development of Conceptual Models for the site involves the determination 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 watars. Concepiual Site Models developad by the Phase |
Assessment for Human Health, Geotechnical Issues, Ground Gas and Controlied Waters
are enclosed within Appandix A
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4 GROUND INVESTIGATION

4.1 GENERAL

The fieldwork was carried out ganarally where relevant in accordance with BS5330
{1988} 'Code of Practice for Site Investigations’, BS10175 Investigation of Potentially
Conlaminated Sites_ and the Assoclation of Geatechnical and Geoenvironmental
Specialist Guidelines for Good Practice in Site Investigations (159E).

The locations of the exploratory boreholas and trial pits wera chosen so as to provide
specific coverage relative to the proposed devalopmeant layout and to the recorded
locations of historical stnictures.,

4.2 PRE-INVESTIGATION SURVEY

The site, being operational during the second world war and baing a facility that
manufactured explosives for the war effort, was an obvious potential target for
bombardment by enemy aircraft. Under those circumstances, UXO Thraat Assessment
reports have bean oblained copies of which are enclosed within Appandix B.

Those reports Indicate that there are no specific records of unexploded ordnance within
the sile boundaries, Despite this, precautions wene taken by sile operatives during the
intrusive investigative work and this commenced with @8 metal detector scan at each
borehole and trial pit location. Subseguent to this, hand dug trial pits ware axcavated at
sach borehole and frial pit location prior to the employment of mechanical equipment.
Mo objects that could be considered to represant UXO were encountered,

Explosive residues within the site soils were also considered to be a potential risk to site
operatives and also subsequently 1o labaratory staff. |n order to mitigate the risk a
program of in-situ screening tests was camed out on those soil samples salected for
laboratory testing, Al in-situ tests retumed a negative result for explosive residues

4.3 WINDOW SAMPLER BOREHOLES

A total of 5no boreholes were sunk across the site on the 4™ March 2020 using a window
sampler dniling rig. The boreholes were each located to coincide with the position of
proposad developmeant units and were taken to depths of between 3 45m and 4 45m
below ground surface. Exceptionally. Borehole 3 refused at 0.5m depth at 3 separate
locations around its proposed position due to obstructions within the formation

Standard Penetration Tests were carred out at 1m intervals within each borehole with full
depth liner soil samples being recovered for soil description and testing requirements.

Borehole locations are shown on Figure 2 whilst borehole logs are enclosed within

Appendix D.

4.4 STANDPIPES

Groundwater and gas manitoring standpipe wera installed into augered boraholes on the
24" Fabruary 2020 some weeks prior to the sinking of the window sampler boreholes. At
the time of their installation the auger rig was able to handie the very wet ground
conditions better than the window sampler and a decision was made to usa that nig to
agnsura that the standpipas were correctly installed. They were sunk at the proposed
locations of Boreholes 1, 4 and 5. Standpipe details are summarised below:
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Borehole | Depth to Base Response Zone [m bgl) Pipa Diamater Gas
{m} {mm) ValveiLockable
Cover
1 4.0 1.0 = 4.0 (firm to stiff clay) 50 Yes
4 30 1.0 = 3.0 (firm to stiff clay) 50 Yes
5 3.0 1.0 = 3.0 {firm to stiff clay) 50 Yes
4.5 TRIAL PITS

A total of 4no frial pits were excavated across the site on the 12" March 2020 using a
wheeled excavator with back-actor. The pits weare positioned so a2 to coincide with
histonc site struciures associated with ROF Wraxham including acetone recovery and
drying houses, and buried pipework. The pits were each taken to a depth of 2. 1m below
ground surface where they were terminated within stiff natural formation.

Trial pit locations are shown on Figure 2 with trial pit logs enclosed within Appendix D.

4.6 IN-SITU CBR TESTING

A total of Sno in-situ CBR tests were carried out &t the site on the 2™ February 2020 in
the locations shown on Figure 3. The tests were cammied out in accordance with B3
1377-8, 1880 Method 4 3 using & plunger and 4 x 4 vehicie as kentledge.

Tast results ares enclosed within Appendix G.

4.7 SAMPLING AND LABORATORY TESTING

Soll samples was carried out in the knowladge that they could contain explosive
contaminants with particutar attention to the following:

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

« Samples to be tested for explosive contamination were tested prior to
ranspartation on the public roads,

« All sample packaging complied with the Packaging of Explosives for Camage
Regulations and the Classification and Labelling of Explosives Regulations.

The Phase | environmental database has indicated that the site has historically
comprised part of ROF Wrexham and was occupied by drying houses and an acetona
recovery house. Conseguently, the following list of poltential contaminants of concern
has been specified for the laboratory testing program:

Asbestos, phenols, heavy metals. inorganic chemicals, Speciated Petroleum
Hydrocarbons, PAHs, acetone and explosives

>elected soil samples from the borehole and trial pit investigation have been tested in the
labaratories of Chemtest for the above range of chemical detarminants

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

In addition to the soil sampling and testing program, groundwater samples collected from
the borehole standpipes have been tested in the laboratory of Chemtest for UK Drinking
Water parameters,
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Chemical test results are enclosed within Appendix E, with geotechmical test results
anclosed within Appendix F.

4.8 MONITORING

Concentrations of methane, carbon dioxide, oxygen, hydrogen sulphide and carbon
monoxide gas have been measured within the three borehole standpipes on four
occasions within tha period 29™ February 2020 to the 27™ March 2020. Total gas
concentrations were taken using a GAZ2000 Plus meter with atmosphenc pressure meter
The rate of gas flow from the standplpes was measurad using a flow meter,

Groundwater levels within the standpipes were also measured at each monitoring visit.

The results oblained from the monitoring exercise are summarized on Tabla 1.
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5. GROUND CONDITIONS

The site investigation has confirmed the expecied natural geoclogical 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 1, 2 and 4. Made Ground deposits as
encountered within the trial pits and within Borehole 3 are summarised below:

BHMTP Depth below Ground = Description
Surface (m)
BH3 GL-05 Brown, gravally CLAY with dense Sandstone
fragments
TP1 GL-=186 Soft CLAY with brick, concrete and shale
fragments
TP2 GL-09 Soft CLAY with fine to coarse gravel and
baulders of concrate with occasional brick and
—— shale fragments
cg-12 | BRICK wall and fooling rending east/wesl
TP3 GL-04 Soft CLAY with brick fragments
04=-07 Soft CLAY with boulders of concrete, brick
fragmeanis and occasional shale and wood
fragments
1. 0.7-08 Loose GRAVEL in a sandy clay matrix
TP4 | GL-12 Soft to firm, brown CLAY with some boulders
of concrete and occasional brick and fine coal
fragments

As the above summary table lllustrates Made Ground deposits of up to 1.2m in thickness
have been encounterad within the trial pits which were all positioned 5o as to coincide
with histoncal site structures to include Drying Houses and Acetone Recovery Houses
(see Appendix B) Boulders of concrete and brick walls and foolings have been
ancountared within the formation which would fend to confirm the site records that
suggest historical structures were demotished down to ground leved leaving the below
ground sub-structures In place,

Dense sandstone fragments were encountared within the formation in Borahole 3

5.2 GLACIAL TILL

The natural formation presant baneath the Made Ground and topsoil horizons compnses
Glacial Till, The formation was encounterad predominantly as a firm to stiff, brown
mattied grey clay

SPT N values achieved within the formation are summarised below:

‘Depth Below SPT ‘N’ Values
Ground Surface
i [
i 14, 17, 20, 23,
4 18,25 28 38 —
3 30, 39, 41,43
4 34
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The results of Index test carried out on 4no samples of the cohesive Till fermation have
rasuitad in the following Liquid Limit and Plasticity Index values:

Ligquid Limit Range (%) 48 -5%9
Plasticity Index Range (%) 25 - 35

The above values place the cohesive Till within the High Plasticity/Meadium Shrinkage
potential category.

The relationship between natural moisture content and Liguid Limit suggests that the
tested solls are not desiceated.

5.3 GROUNDWATER

All of thie borehoias and trial pits remained dry during the drilling and excavation
program

Dwuring the monitoring penod groundwater was measured at depths of between 0.24m
and 0.27m below ground surface within Borehole 1 and at depths of batween 0.68m and
0.72m within Borahola 5. The Borehole 4 standpipe remained dry,

The disparity in groundwater levals within the three standplpes is an illustration of the
parched and laterally discontinuous nature of groundwater that often occurs within Till
formabions
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6 GEOTECHNICAL ASSESSMENT

6.1 GENERAL

It is understood that the proposed developmant will consist of 11no industrial units, 10 of
which are linked.as shown on Figure 2. No precise details are available al the time of
writing with respect to foundation loads. however, we understand that such loads will be
within the light to medium category

6.2 FOUNDATIONS

The predominantly stiff natural clay that underlies the superficial Made Ground and
topsoll horizons should be capable of supporting light 1o medium structural loads whilst
maintzining total and differential settlemeants within accepied tolerances. Conventional
strip or pad footings should therefore be suitable for the proposed development and such
foundations taken through any Made Ground or soft natural soils to found a minimum
depth of 200mm below finished grade may be designed using an allowable bearing

capacity of 120 kPa.

Index test results have categorised the clay formation as being of High Plasticity with
Medium shrinkage potential. Consequently, the recommendations of NHBC Standards
Chapter 4.2 should be followed where foundations lie within influencing distance of
existing, recently planted or recently fellad trees.

The relationship betwean Natural Moisture Content and Liquid Limit values indicate that
the tested samples are not desiccated.

6.3 BURIED OBSTRUCTIONS

The trial pits that were excavatad within the vicinity of historical site structures have
encountered boulders of concrete and buried walls and footings. This would confirm the
historical records which state that former bulldings associated with ROF Wrexham were
demolished to ground level only. It is likefy therefore that buried obstructions will be
encountered within some of the Made Ground formation and that their removal may
result in some degree of overbraak in individual foundation excavations. The locations of
historical structures are shown on tha aerial photograph contained within Appendix B and
any below ground excavations carried out within those areas will ikely encounter buned
concrete and brick structures. However, it is also possible that such obstructions will
also be ancounterad over other sile areas particularly where former pipe runs were
located.

6.4 GROUND FLOOR SLABS

The near surface natural formation comprises high plasticity clay and such materials can
display significantly high volume change potential in response to moeisture content
varations. Such changes in valume post construction can induce undesirable
differential movements betwean the slab and the frarme of the struciure if stab on
untreated grade construction techniques have been adopted.

If 2lab on grade construction s desirable if = recommended that the natural formation
banaath the slab is excavated and replaced with well compacted engineering fill to a
minimum depth of 800mm below finished grade. This will reduce tha impact of patential
post construction ground movements on the performance of the slab.

A3 an alternative to the above construction methad, a suspended slab could be adopted
Given the high plasticity nature of the natural formation it is recommended that an under-
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slab void of at least 150mm is maintained. The adopbon of a suspended slab may
reguire the construction of internal footings depending upon the dimensions of the slab
and its working load bearing requirsments.

6.5 BELOW GROUND CONCRETE

The resufts of Soluble Sulphate and pH tests carned out on samples of the formation are
summarised balow:

Range of Wataer Soluble Rangea of pH Values
Mo, of Tested Samples Sulphate Values (gfl
3] =0.010 B.2 =886

The resuits fall within concrete Class D5-1 as defined in BRE Special Digest 1, ‘Concrete
In aggressive ground’, 2005, with a comesponding ACEC class of AC-1s.

6.6 PAVEMENTS
The in-situ CER test results enclosed within Appendix G are summarised below.

CBR Test No CBR Value (%) Moisture Content (%)
q 1.0 a3
2 0.7 35
3 18 .
-] 3.4 25
5 2.2 30

Some of the CBR values achieved are lower than would be expected for a firm to stiff
clay. Tha CBR value for a give soll depands upon its dry density and its moisture content
and the higher the lalter value the lower the CBR value tends to be as illustraled in the
above summary table  The in-situ testing took place in February during and after a spell
of very high rainfall and the near surface solls were very soft as demonstrated by the fact
that the four wheel drive test vehicle had to be wnched off the site &s it was "bogging
down’

The Plasticity Index range for the clay formation based upon Index test data is 25% to
35% which, based upon the recommendations: of Interim Advice Note 73/06 Revision 1
(2003}, equates to a CBR of about 3%. On the grounds that the formation level for the
proposed pavements is likely to be somewhat deeper than the test level and that
comesponding natural meisture contents will be somewhat lower than those listed above,
it is recommended that a design CBR value of 2.5% is adopted for a thin layered
pavemeant construction.
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7 ENVIRONMENTAL CONSIDERATIONS
7.1 SOIL CONTAMINATION

7.1.1 GENERAL APPROACH

The UK approach to the assassment of contaminated land is based upon the principlas
of sk assessment. This is founded upon the 'source — pathway — target’ model to
aglablish tha prasence or potential presanca of a pollutant linkaga. The overall
methodology is based upon a bered approach to determine risk based remedial targets
for soil involving site specific data collection

ohould the adopted cnterna be exceeded, then two courses of aclion are available
Firstly, the pailutant link could be broken by undertaking remedial work such as providing
chean soil cover, Allernatively, a more detaitad risk assessmant can be carmad out to
determine whether a statistically relevant pollutant link actually exists,

The proposed developmant is industnial in nature and for the purposes of risk
assessment an industrial/commercial use has been adopted as the defauit land use

category,
T.1.2 RISK SCREENING

7.1.21 EXPLOSIVE RISK

Both the screening exercise that took place on soll samples on sile and the testing that
took place on zamples in the laboratory have retumed values lower than detaction limits
for explosives, This would tend to reinforce the historical evidence that this site was only
used for drying purposes and for acetona recovery. The risk to human site occupiers
and construction workers from explosives within the near surface soils at the site can be
considered to be low basad upon the available test results

7.1.2.2 HUMAN SITE OCCUPIERS AND CONSTRUCTION WORKERS

In 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 screaning critéria for an
Industrialicommercial land use, A summary of the risk screening exercise is shown on
Table 2. Refarence to that table shows that none of the potential contaminants of
concern that constitute the test suite are present within the tested samples at
concantrations that excaad (heir chamical acceptance crileria valiues. Aceione values
were all below detection imits.

The risk to human health at the site resulting from the potential presence of contaminants
of concern within the near surface soils is considerad to be low.

7.1.2.3 STRUCTURES AND INFRASTRUCTURE

The range of measured water soluble sulphate values within the near surface soil
samples are all less than 0.010gA whilst pH values are in the range 8.2 — 88, These
reprasent vary banign conditions with respact to sulphate and acid attack on buried
concrete and based upon the measured values the risk to buried structures at the sile is
considered to be very low.

MNaone- barmer buried potable water supply pipework can be attacked by acids and they
can be penstrated 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 o 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 concern within the sall is low and consequently
no specific soil remadial measuras are proposed,

However, as wis the case with all brownfieid sites it is recommeandead that if any areas of
potantially contaminated ground become apparent during the construction phase then
they should be brought to the attention of the Engineer for further consideration.

Although the site and laboratory testing program has failed to detect explosives within the
a0l it is recommended at the groundworks stage of the project that suitable screening
measures are pul in place and that such a program forms part of the H & S file.

7.2 CONTROLLED WATERS

Selected groundwater samples taken from the standpipes have been tested in the
labaratory for those determinants that comprisa the UK Drinking Water Standards. Table
3 summarises thosa results and compares them to the Maximum Allowabile
Concentrations as definad by the above standards.

Refarence 1o Table 3 shows that the following determinants are present within the tested
samples at concentrations that exceed the defined maximum allowable concentration for
drinking water:

Determinant Maximum Range of No. of Values | Mean Value
Allowable Measured > MAC '
Concentration Values
(MAC)
Chloride 250mg/ 83 - 360 1 244
Sulphate 250mgA 120 - 390 2 260
Manganese S0ug/| 5.4-1200 2 715

The mean values for chlorde and sulphate lia very close to or are slightly lower than their
MAC value and such concentrations are considered to represent & low risk to human
heaith. The maximum concentration of manganese is significantly in excess of its MAC
value as is the mean value for that metal. However, alevated concentrations of
manganese within groundwater are not uncommaon in strata that contain metals such as
iron and, due to the significant thickness of predominantly low permeability superficial
deposits that overle the Sacondary A aquifar, the risk to that aquifer from manganese is
considered to be low. It is also unlikely that any significant contamination would migrate
to sensitive surface water receptors through the Glacial Till formation that contains
significant horizons of low permeability conesive soils. In addition, the Secondary
Undifferentiated Agquifer is not considered to be overly sensitive.

The results of the groundwater analyses are such that & quantified controlled waters nsk
assessment 15 considered to be unnecessary,

7.3 GROUND GAS

Tabie 1 shows that methane gas was affectively absent from the borehole standpipes.
Carbon dioxide concentrationa werse measurad within Borehole 1 8t 8 maximum
concentration of 2.8%, within Borahole 4 at a maximum concentration of 0.4% and within
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Borahole 5 at a maximum concantration of 0.7%. Very low gas pressures ware detacted,
whilst flow rates were less than 0.1/hr.

The ground gas situation has been assessad using the methodology outlined in CIRLA
Publication CB65 'Assessing risks posed by hazardous ground gases to buildings'.
Under that methodology. the site has been assessed as falling within the Characteristic
Siuation 1 category, where no special precautions are required with respect to carbon
dioxide and methane in the ground For these gasaes. the installation of & gas resistant
mambrana within the naw industrial units should not be required.

The units will not require a radon membrane.
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Table 1

Wrexham Industrial Estate — Site 4

Gas and Groundwater Readings

Gas Readings

Prate: 25/02°2020 Atmospheric Pressure: 998mb

BH | Gps | Borchole Mihame Methane Carbon Dixygen [hher Goses
Flow | Pressure vl I*LEL) Dioxide Sl (ppm}
{ihe} [ (mb) % O L1 = 3

Prak | Steacly | Pesk | (3 160

HEY 0K 2 02 | =2 2 |22 | 28 | 1RO | 1tH | < <1

4 | <n] (1K 2 02 | <2 | <= | 02 | 02 [and | 300 | < <]

5 | <0l 002 0.2 02 | <2 | <2 | 06| 06 | 198 | 198 | <I -

Date: 020032020 Atmospheric Pressure: 990mb

BH | Gas | Borchale Methane Methane Carhon Okypen Criber Uiases
Flow | Pressure (Hivol) *LEL) Dioxide (%avol} tppm)
(e} | (i) | ) . '

Pk Peak | Steady | Pesk Peak | Seemly | H2s | L0
Y 1.0 02 02 | <2 =2 | 25| 25 |1 181 | =i <]
HEY 0.4 ¥ [TF! <2 2 |3 | o3 [ms] 189 | <t | =
Y 0, 02 02 | <2 <2 [ o7 ] 67 [ o] 198 | < <]
Date: 13/05/2020 Atmosphenc Pressure: 101 6mb S
BH | Gas | Barchale Miethmie Methane Carbon Cruyen Ontber Ciases

Flaw | Presure (#avil | [l EL} Dionide Favinl} {ppmi)
WWhep | (mb) {Ravall

Penk | Steacty | Poak | Steady | Posk | Sieady | Peak | Steadv | H2: | CO
EY 0.3 2 | 02 | < <2 |25 | 25 (2] 2 | o <]
4 <00 ] o [l 2 ) =22 L3 i3 149 19.9 <] o
5 [l ] 0.0 02 {1 ] ) {15 [ L] 9.9 o 'f-
Diate: 27/03/2020  Atmospheric Pressure: 1001mb -

E (izs | Barckols Mdcthome Mcthane Cirbsomn Chivgen Chiher Ghases
Flow | Pressuse (avol) (MaLEL) Diaxide {%eval) {ppm)
iWheh | (b {Seval)

Pek | Steady | Penk | Stendy | Sty | Poak | ! BLEECI s
| <.l (1,04 0,2 2 il ) 213 23 154 1K.4 o | “ |
[ LN i1, (¥ 02 0l <X J i 1 154 195 | ul
5 =il 1 {1,045 02 Q.2 <2 o] g 14 kX 1] k.o ol | =
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Groundwater Readings (mbgl)

S1671-4

BH 23/0272019 (2032020 130372020

i dry dry Dry
4 024 | 024 02

5 (.68 0.71 .72

BH 27032020
1 dry
4 0.27
3 0.72

(3as and groundwater monitoring undertaken by: P. Cosgrove
Equipment used: GA2000 plus Flow pod SN 419
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Table 2

s1671-4

Proposed Industrial Development, Wrexham Industrial Estate — Site

4

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

Determinant Final Derivation Tool Runge of No. of
screening Measured Values >
chemical Values ncceptance

neceptance criteria
eriteria i inention )
mg/kg
- Ashestos Presence None f
Detected

L Phenols 1500 LOMI/CIEH:S4UL <{1.3 0
US EPA Priority PAHs

Acenapthene 97000 | LQM/CIEHSAUL | <0.1 0
Acenapthylene 97000 | LOM/CIEH:S4UL <[).1 1)
Anthracene 54000 | LOM/CIEH:S4UL | <0.1 —0.32 0
Benzo(a)Anthracene 170 | LOMICIEH:S4UL | <0.1 - 0.48 0
Benzo (apyrene 77 DEFRAC45L <{}. 1 {)
Benzo (hiflouranthene A+ LOM/CIEH:S4UL =), 1 1]
Benzo(k)flouranthense 1200 LOM/CIEH: S40UL <. 1 (1]

| Benzo(gh.i) perviene | 4000 | LQM/CIEH:S4UL | <0l 0

hirvsene 350 LOM/CIEH:S4UL | <, 1 — .66 {

Di- ib LOM/CIEH: S4UL <1 1]
benzofah janthracene
Indeno)l,2,3- 510 LOM/CIEH: S4U1L <1).1 0
cdipyrene
Flouranthene 23000 LOM/CIEH:S4UL | <0.]1 - 0.95 0
Flourene HREOO0 LOM/CIEH:S4UL <11 (1]
MNapthalene 400 LOM/CIEH:S4UL <], | 0
Phenanthrene 22001 LOM/CIEH:S4UL | <0.1 - 0.93 0
Pyrene 4000 LOM/CIEH:S4UL | <0.1-1.1 0
Heavy Metals! Metalloids
Arsenic 640 DEFRAC4SL | 76-11 0
Cadmium 42 DEFRA C45L 038—1.5 1]
Chromium 86000 | LOM/CIEH:S4UL 25 - 435 1]
Copper 68000 | LOM/CIEH:SAUL | 12-31 0

| Lead 1 100 DEFRA C45L 22 -04 0
Mercury 1 100 LOM/CIEH:S4UL <{).10 0
Nickel EE] LOM/CIEH:S4UIL 25 - 54 0
Selenium 12000 | LOM/CIEH:SAUL | <02 - 0.23 0
Zine 730000 | LOM/CIEH:S4UL | 68 - 300 0

April 2020




SP Associates S1671-4

Petroleum Hydrocarbons

TPH Aliphatic C5-6 5900 | LOM/CIEH:S4UL <01 | 0
[ 7800 | LOM/CIEH:S4UL E 0
C8-10 4800 | LOM/CIEH:S4UL <, | (0
C10-12 23000 | LOM/CIEH:S4UL <] 0
C12-16 82000 | LOM/CIEH:S4UL <] 0
Cl16-21 1700000 | LOM/CIEH:S4UL <] 0
€21-35 170000 | LOM/CIEH:S4UL <| 0
C35-44 1700000 | LOM/CIEH:-S4UL <1 0
TPH Aromatic C5-7 46000 | LOM/CIEH:S4LIL <), 0
C7-8 110000 | LQM/CIEH:S4UL |  <D.1 0
C8-10 B100 | LOM/CIEH-S4UL 0.1 0
C10-12 28000 | LQM/CIEH:S4UIL <| 0
C12-16 17000 | LOM/CIEH:S4UL <1 0
C16-21 28000 | LOQM/CIEH:SAUL | <1 0
C21-35 28000 | LOQM/CIEH:S4UL | <] 0
C35-44 28000 | LOM/CIEH:S4UL <| 0
Acetone b

Explosives Suite Presence "

1% SOM adopted for SGV calcularion

Copyright Land Quality Management Ltd,, Publication Number S410:L. 3458

*Below Detection Limil
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Table 3

Wrexham Industrial Estate — Site 4

S1671-4

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

Determinant M ximum _ Rangeaf | No.of Values >
Conductivity 230 {usiem) 1 800 - 2400 Q
Chicride 250my/] 93 - 360 I
Flouride 1.5mg/l 0.15 =025 ]
Ammonium 0 3mg/l <0.05 - 0.092 il
Nitrite 0. Smg/l =0.020 ]
Nitrate Himg/l {50 0
Sulphate 250mg/ 120 - 390 F
Cyanide S0ug/| <(LO50 0
Sodium 200mg/1 150 - 160 0
Aluminium 200ug/ <10-110 0
Arsenic 1 0ug/l <|.0-22
Boron | (D0ug/| 05 - 900 0
Cadmium Sup/l <080 - 0.15 1
Chromium Slug/l <1.0-7 ]
Copper 2000ug 35-58 ]
Iron 200ug/1 190 - 550 0
Mercury Tug'l <0.50 Qi
Man S0ug/l 54-1200 %
Nickel 20ug’l 1.3-34 0
Lead 25ug/| <10} 0
Antimony Sugll <10 0
Selenium 1 ug/l 16-37 0
Ling S000ug/ 5.3 -30 ]
Mineral Oil 10ug/l =10 L
Total PAHs 0. 1ug/ <2 0

L] L ﬂ

Solvents and Organics |

*Below Detection Limit
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APPENDIX B

UXO Threat Assessment
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Meeting the requirements of CIRIA C681 ‘Unexploded Ordnance (UX0) - A
guide for the Construction Industry’ Risk Management Framework

& ALPHA PROMECT NUMBER B4 DRIGINATON 0. Barrett

LanDaass ORDER NUMBER 234719387 1 REVIEWED BY 5. Barratt (18" February 2020)

CLIENT REFERENCE 51671-2 RELE2SED B . Cole [18™ February 2020)
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RECOMMENDATION This Study 5ite requires a Detalled UXD Threat and Risk Assessment
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Envirocheck  |nexpLODED ORDNANCE THREAT ASSESSMENT M

STUDY SITE

The Study Site ks describad a5 “Tritech, Unit 89, Chywedog Road East, Wrexham Industrial Estate, Wresham, LL13 9%E",
and it |5 centred on Natiopal Grd Reference 337470, 340490

THREAT POTENTIAL AND RECOMMENDATIONS

=L EW RE R 0 B .

S

REPORT SUMMARY

During WWII, the Study Site was situated within Wrexhom Rurgl! District, which recorded one High Explosive (HE] bomb
strike per 100 hectares; a very low level of bombing,

Luftweffe agrial reconnaissance photography associated with the Study Site identified an ammunition dump (on-site) as
it primary bombing target, This ammunition dump however was actually Roye! Ordmance Foctory [ROF) Wresharm, which
manufactured cordite, an explosive propellant used in shells during Wwil

Alr Reid Precoution (ARP) records associated with the Study Site were nat available, In addition, further research did not
identify any bomb strikes on-site or within 1,000m of the Study Site boundary,

Official bomb damage mapping associated with the Study Site was not available. In addition, neither an analysis of post-
WWIl mapping or further research dld not identify any areas of potential bomb damage on-site or within 1,000m,
Howewer, a3 Royil Ordronce Foctory (ROF) Wrexhom was located on-site during WWIl, it Is likely that bomb strike and
bomb damage records would have been recorded privately and not released to the public domain as 3 matter of natkanal

SHCurity

Given that BOF Wrexhom was [dentified an-site during WWi; it would suggest that further action s warranted to address
the potential for UXO encaunter,

LisinG THIS REPORT

This Preliminary Assessment is designed to inform environmental and construction professionals of the potential threat
of military related explosives and/or ordnance on, of in, the wicinity of the Study Site

This assessment is designed to be emplaoyed as a site-screaening ool to meet with the requirement of Phase One of the
CIRIA UXO Risk Monogement Fromework; there are two broad prospective outcomes; either the threat level requires &
detaled threat & rsk assessment; or ng further action Is reguired. In the former instance we can provide a report within
10 working days (or maore quickly upon application)

iwo figures accompany the report, the Second Waordd Wer [WWIl} High Explosive (HE) Bomb Density and the final
Prabability of UXD Encounter. The purpose of this approach is to demonstrate that whilst bomb density statistics give an
indication for WWIl bombing, they shoeld not be relied upon exclusively to generate a hollstic assessment,

Telephone: +44 (01844 844 9952

Wehsjte: Bt e B i e nEck co ik el customersernceiZenvirocheck fo.uk

——rr

5. &ipha Project Mumbaer; A0 i wows ervirpcheck coouk  odd (D) Bdd S 9057
Luredmark Order Nurnber: 23219307 1 customerservioe@erndrocheck.oo.uk
Client Refaremear 5146712



Envirocheck  |nexpLODED ORDNANCE THREAT ASSESSMENT OB &

DaTA FINDINGS

Threat Source Detail
(within 1,000m] |dentifiad Comments

Ajrflelde/ Miitary Facilities 5 =
A None recorded within 1,000m.

Ik

[ rdnance
Mantfacture/Storage ' ROF Wreklham (on-sitée],
| | WWI Decoy Bombing Si
r Bbex x Mone recorded within 1,000m.

=

Wil eterse Features Three plilboxes {335m sowth-east, 995m eait-south-sast, 9595m

sl h==ast)

| WWII Lufrwaffe Designated tuftwaffe aenal phatography identified an ammunition dump (on-
| Bombing Targets site| as a primary bombing target,

WS Bomb Strikes
Within Study Site Boyndary

ARP records were not availabis

Wiwil Bomb Strikes

Near Study Site Botndary ARP records wers nol avallable

WWI Bomb Damage _ J
Official bamb damage mapping wat not avaltable.

K XX

Abandoned Bomb Register The official abandoned bomb list did not identity any abandoned

bBombg on-site of within 1000m of the Study Site boundary,

B e ¥ e 0=

I Patential Threat Sources v Thie most probable UMD threat s posed by AXO/LSASSAL whilst HE
| bombs; 18s and British AAA projectiles pose a residual threat
x WWI Bombing Density Per v The Study Site was located within Wrexhomr Rureal Districr, which
100 Hectares recorded one HE bomb strike per 100 hectares.

IraPORTANT NOTES

1. Theterm Preliminary UKD Threat Assessment’ has been used to describe this report; to fall in line with the CIRra
C681 guidelines, Whilst the term ‘Risk’ can be justifiably used at this stage, the reader should note that the
‘Consequence” function of "Risk’ s not considered. Should it be requirsd, this would be sddressed in the 'Detalled
U0 Threat & Risk Assessment’ (Stages 2 and 3)

1. This report is accurate and up to date at the time of writing,

3. The assessment levels have been generated from historical dato and thivd party sources. Where possible 5 Aiphn
have sought to verify the accuracy of such data, but cannot be held accountable for inherent errors that may be
In third party date sets {e.g. Nationol Archives or library sources).

& Aipha have exgrcised all reasonable care, skill and due diligence in producing this service,

5. Whilkst svery effort has bean used to identify all potential UXD/ explozive threats, there were a number of privats
facilinies, which may not have released privately recorded information concerning UXD//explosiva threats into the
public domain, It Is therefore possible that some of the aforementioned sites may not be included within the

database.
Bainha Project Mumbar S004 d e Earocheci o, Ul - +84 (0] B8 Ba4 aesD
Lardmark Order Number: 234719337 1 pusiametservid eBendrocheck.coook

Ly RElerapmes: SIHT]-2



TRITECH, UNIT 689, CLYWEDOG ROAD EAST,
WREXHAM INDUSTRIAL ESTATE, WREXHAM, LL13 9XE

WWII High Explosive Bomb Density

FFraCh 1TT400

High Exploskie Bamb Density
I Less than 15 bombs per 160 hectares
| LE-25 bamby per 100 hectared
26-A5 bomixs per 100 hectanes
36-45 bombs per 100 hectmred
5 Over 46 bombs per 100 hectares
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TRITECH, UNIT &9, CLYWEDOG ROAD EAST,
WREXHAM INDUSTRIAL ESTATE, WREXHAM, LL13 SXE

Probability of UXO Encounter
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EEMERAL BH | TF WL VWRHEHLM IMDELUITRIEL ERETATE - =T 4 GFU @HT STH &4 GIT 30T

BORING NUMBER BH1

LR fssntiaties FREE 1 OF 1
CLIENT _F1 Ranl Estais Managemani PROJECT MAME _\Wreaham Indaidnal Estate - Sis 4
PROJECT NUMBER S1671-4 PROJECT LOCATION _\Wresham
DATE STARTED _4/130 COMPLETED 43720 _ GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR GROUND WATER LEVELS:
DRALING METHOD _Wincow Samplet AT TIME OF DRILLING _—
LOGGEDBY PVC CHECKED BY _SMP AT END OF DRILLING —
HOTES instal &m tm | , AFTER DRILLING —
z. Eﬁ )
ZE| 4 TESTE a MATERIAL DESCRIFTION
¥ Eg 3
: T5 o on  SoM, gark Brown CLAY wih roots (T apsall]
[ //7/’/ Firm to stf, browm and grey mottied CLAY (Gaacial TH)
i 1 %Hﬁ}
% Firm to stiff, brown CLAY (Glacia! Tillp
MO | e g e v //%/é
.
2 //
s
"::I EPT M Im = 18 %
_,"r-. ]
1 %
.-'//'
5 | %
’ @am=30 b
‘ /
- 5:” EFTH @ dm=34 b2
E 4 43

Bottom of borahole af 4 45 motars,




GEMERAL B/ TP F'WELL WREKHAM WOHUTHWL ESTATE - BITE 40 SiNT ST0 A4 00T e

BORING NUMBER BH2
5P Assaciates PAGE 1 OF 1
CLIENT _71 Real Eslale Managemen PROJECT MAME _Wraxham ingsylria| Estats - Sile 4
PROJECT HUMBER 518714 PROJECT LOCATION _Vraxham
DATE STARTED 4020 COMPLETED _4/3i2] CROUND ELEVATION MOLE SIZE
DRILLING CONTRACTOR - _ GROUND WATER LEVELS:
DRILLING METHOD _Window Sametlar AT TIME OF DRILLING _—
LOGOEDBY PVL CHECKED BY _BMP AT END OF DRILLING _—
NOTES _Boreheols remained dry AFTER DRILLING —

TESTE MATERIAL DESCRIPTICH

SRAFHIC
Len

DEFTH
(]
SANPLE TYFE
muMBER

o SN, GAM brown GLAY with rools (Topsall]
Firm 1o 20, brown and grey mattied CLAY (Giacial TR

1

U0 1 sprm ima 2t %
T
: | . Bima2 %
s | SPT | 2pr M g am e é

345

~ Bomoin o bomshose o1 3 46 meters




EREFERAL B ¢ TR WELL WREKrAM BEISUTHIAL EFTATE - Ui TE 408 SIWTSTE fd [T S0am

5P Asanciates

CLIENT _F1 Real Estaln Managpmani

PROJECT MUMBER 516714
DATESTARTED &30  COMPLETED 4320
DRALING CONTRACTOR

DRILLING BMETHOD _Window Sampler

LOGGED BY FVC CHECMED BY SMP

NOTES _Bomhoie rghzsed ai 3 locatigns.

BORING NUMBER BH3

PAGE 1 OF 1

PROJECT NAME _\Wreasham IndsuingiEstate -Sdad
PROJECT LOCATION iresham
GROUNDELEVATION  HOLESCZE
GROUND WATER LEVELS:
AT TIME OF DRILLING —
AT END OF DRILLING —
AFTER DRILLING —

OEFTM
fmi

MATERIAL DESCRIFTION

ieduzy  SoMl, dare brown CLAY wih accasional fne gravel and racks [Made Ground)

Sdoan  Firmi fo s, brown CLAY (Made Groand)

AT Danse brown SANDE TONE Fragmmnts (M

ade Grourd) 4

Battomn ol boretoke at 0 80 matoms:




BORING NUMBER EH4

55 Agpcciates PAGE 1 OF 1
CLENT _F1 Feal Exiate Manopomand PROJECT NAME Wirexbam Induulriol Exiate - Sied
PROJECT NUMBER 518714 PROJECT LOCATION Wresham
DATE STARTED 490 COMPLETED 40320 GROUND ELEVATION HOLE BIZE
DRILLING CONTRACTOR GROUND WATER LEVELS|
DRILLING METHOD. Window Sempled AT TIME OF DRaLLING —
LOGGED BY _PAVC CHECKED BY _SME AT END OF DRILLING -
NOTES i 1 in, m : AFTER DRILLING -
| B
E ES TESTE g WATERIAL DESCRIPTION
E -
==
&
[ A Goft, gars brown OLAY wilh occasionnl roals (1opsai)
-l b g

Firm 0 8691, beown ard gray matlied GLAY (@l T

Firm, becaming shff, beown and grey motiied CLAY [Glacial Till

EFTH @ Im= 20

EFT N 2= 028

BFT W g == 28

N\

Battom of bormhele at 345 matars

GEFERAL B TP OAELL WREGnAl WS ELT AL ERTATE - SITE 4 07 G S0 A G007 ST




BORING NUMBER BHS

5P Anspcigbes PaGE 1 OF 1
CLIENT _F1 Fasl Es1ape Maragsment PFROJECT HAME _Wragham indsuirial Esiale-Shed
PROJECT HUMBEER 51471-4 PROJECT LOCATION Wiakha
DATE STARTED L5720 COMPLETED 473720 GROUSD ELEVATION HOLE SIZE
ORILLING CONTRACTOR GROUND WATER LEVELS:
DRILLING METHDOD _Window Sampler AT TIME DF DRILLING —
LOGGED BY PV CHECKED BY SMP AT END OF DRILLING _—
NOTES Sorehals remained dry. AFTER DRELLING —
e
z_| EB H
EE| o TESTS EE MATERIAL DESCRFTION
5§ :
L.I....‘f

pao  Balt dank brown GLAY with roots [1opsod)

B

Saoft o fm, brown and grey mottied CLAY {(Hacal TH)

1 00

Fiim, bacoming iifl. brown and grey motiled GLAY (Gimcal TH)

SPTHE im=17

UD | e g 3 - 0

| 8P | gprpmamsaa
3.8

TicHom of banshale o 1 45 mejers.

==

et

GERERAL B 1 TF ) WELL WREXFAM RRETREL ESTHTE - 5ITE d GP | ST ETD Ad 0T 233400




GERERSL B 1 TP WELL WRIEFFAM WRBUTRAL ESTATE - BITE 4GP ST -ETT Ad S0T SO0

TEST PIT NUMBER TP1

S ARNOCIAAE PAGE 1 OF 1
CLEENT _F1Real Esloss Mansgaman] PROJECT NAME _Yyrexham Indsutrial Esane - Sie 4
PROJECT NUMBER S1E7%-4 PROJECT LOCATHON Wrexham
DATE STARTED 12/30E0 COMPLETED 1273810 GROUND ELEVATION TEST FIT BIZE
EXCAVATION CONTRACTOR GROLMD WATER LEWELS:
EXCAVATION METHOD _Trigl Fit AT TME OF EXCAVATION —
LOGGED BY _PVC CHEGCKED BY _SyP AT END OF EXCAVATION —
MOTES _Trial it rermained dry AFTER EXCAVATION —

MATERLAL DESCRIPTION

Saft orown GLAY wiN SGma brick, Concreds and shals iragmarts an0 SCCasone rools (Mace Geound)

Firm to siiff. brown mofiied grey CLAY (Glacial Tl

10

Botam of 183 pil 81 & 10 maters

=




‘ TEST PIT NUMBER TP2
| 5P Apsociaes FAGE 1 OF 1
CLIENT _F1 Feal Exate Managemant PROJECT MAME _Wrewham Indsulrial Estale -Siled
PROJECT NUWMBER 5145714 PROJECT LOCATION _Wresxham

DATE STARTED _125E0 COMPLETED 12330 GROUND ELEVATION TEST PIT BIZE _ E—F
EXCAVATION CONTRACTOR GROUND WATER LEVELS:

EXCAVATION METHOD _Trial Fit AT TIME OF EXCAVATION -—

LOGGED BY W CHECHED BY _ZMP AT END OF EXCAVATION -

NWOTES _Triai Fii remained dry AFTER EXCAVATION -—

OEFTH
jmd
SAMPLE TYPE

MATERIAL DESCRIFTION

Salt, dark brown CLAY wilh oocasiomal mooks (Made Eh'nur:i:l

Sall browen CLAY with occasonal ime [0 coans pravel and bouklem of concrebs and occasiona! brick and shals
fragmarss (WMade Ground)

Sirick Wall anad Footng running east to wesl (Maca Ground)

Firm bo- st brosen and grey motiied CLAY (Giscis) Tl

EMERAL 5H ¢ TR I WELL wWREGHAN WDSUTHIN. ESTATE - BTE 4. 0F) GinT: STD G 0ETT 6T

Boftom of =81 pit ol 2,10 metes




TEST PIT NUMBER TP3

SP Associaies PAGE -1.0F 1
CLIENT _F1 Real Estale Manageman PROJECT NAME _\Wresnam Indsyirial Eafate - 59 4
PROJECT NUMBER 516714 PROJECT LOGATION _Wresnam
DATE STARTED _1273/20 COMPLETED 127320 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR GROUND WATER LEVELS:
EXCAVATION METHOD _Trial 1 AT TIME OF EXCAVATION _—
LOGGED BY _FYG CHECWED BY _GMP AT EMD OF EXCAVATION —
WOTES _Tral P remained dry, AFTER EXCAVATION —

MATERIAL DESCRIPTION

MUMBER
GRAFHID
LS

DEFTH
(L]
SAMPLE TYPE

Bol, dare bromm LAY whh occasional rools 8o occesonal brick fragments (Maos Ground)

B J b 4g
Sofl ba finm. Srown CLAY wEh some bouldars of concreda, somea bvick fragmants and nocasional shale and wood
) fragments {Made Ground)
pep .
I J Losse, fine (o cosme GRAVEL wihin & mairi of brown. sandy elay (Made Ground)
En

1 Firm 1o 531, brown and grey maltied CLAY [Giacial Til)

GERERAL Br [ TP AWELL WREEHAM IRESUTRL, ERTATE - WTE 4 GPJ GBI 510 s4 G0T JWes

- .y‘/E‘ID

Bodtom of basl pi af 2, 10 mesars




GEHERAL BHT TP AELL WRERHAM IHESLTR)L ESTATE - &FTE 4 O GiNT BTO &4 GOT. XatT

TEST PIT NUMBER TP4

5P Associangs F&GEE 1 OF 1
CLIENT _F1 Resl Estate Management PROJECT MAME _Wrasham indsutrial Estate - Siies
PROJECT NLMIBER 518714 PROJECT LOCATION _‘Wiaxham
DATE STARTED 127030 COMPLETED 120330 EROLUND ELEVATION TEST PIT BIZE
EXCAVATION CONTRACTOR GROUMND WATER LEVELS:
EXCAVATION METHOD _ TRl Pil : AT TIME OF EXCAVATION —
LOGGED BY FVLD CHECHED BY SMP AT END OF EXCAVATION =
NOTEE = Trial Pil remainsd dry AFTEA EXNCAVATION —

MATER|AL DESCRIPTION

DEFT
]
SAMPLE TYFE
NUMEBER

T 1 Gell dark brown CLAYT wilh Decasaons line 1 cosrse grivel and occasional roots (Made Graund)
S ba firm, Grewn CLAY with some toulders of concrede and cccastanal brisk ard fine coal Iragments (Made Sround)

Ll
LK
s

i
L)

-l-'_lll
L

!

5
%
oo

R
Tl
¥,
i
L L

s

"ll

L
'._i'

o

*,

o
'i"_‘
Pt

Firm {0 sdiff, Drown and grey matted CLAY (Glaclal Tikg

Baficrn af baal ph ab 2. 10 metars
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Tha gt charrising 10 dedver reaulls

 hamyiset Ltd.
Depot Road
Mawmarigat
b €88 BAL
3183 Tal: (1834 S085T0
@ Emaii: irfoiiichenmbest com
Final Report
Report No.: 20-08877-1
Initial Date of Issue; 18-Mar-2020
Client SP Associates Lid
Client Address: 1 Marke! Place
Warwick
Warwickshire
CV3d 454
Contact(s): Stevan Peters
Projact Wrexham Industrial Estate, Wrexham
CQuotation No.: Q20-19849 Date Received: 04-Mar-2020
Order Mo.: Date Instructed: 11-Mar-2020
MHo. of Bamples: &
Tumaround (Wkdays): & Results Due: 17-Mar-2020
Date Approved: 17-Mar-2020
Approvad By:
Detalls: Darrell Hall, Director
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Eﬂggﬁmta Rosults - Water
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i Chemtest

The nght chesmisiry (0 delses resulls

Deviations

I gonorarss wiin UAS Polioy on Dowinting Sampless 755 B3, Chominst have B procsdun 10 ensars Wpon necogt of sdoh eenplis 0 oompnsnt hbonstory shall
s whivinae Ihe sampks i suitnbis wilh regand to the regussied tssnjs], This paicy and tha respechive holding Dmes applied, cae be suppiad upan
recuasl The resson o sampée I8 declared aa dEwialg e celnlied below, Whers apploabse the analysis emains USCAEMIERTS aocradind bil 1ha resila nay

0 CompIomines
3 : . SBampla Sampled Contalnars
Sample: Sample Ral: Sample i L dan: Dats: Daviation Code{s): R ived:
Coloured
80040 BH1 Site. 2 2-Mar-2020 B Winchester
1000
80040 BH1 S8 2 02-Mar-2020 B ETU‘T:“"
Piastic Botile
PEO0AD aH Sibg 2 Q- Mar-2020 B it
Coloured
B 00E BH3 Site 3 (1#-Mor-2020 B Wincheshar
1000mi
BO0041 BHI Site 2 02-Mar-2020 B EPA Vial
A0m|
Pinniic Bottle
0a0041 BHa Site 2 02-Wia 2020 B pextans
E\l:ml.rnd
H0042 BH1 Sie 3 02-Mar-2020 B Winchesker
1000w
680042 BH saed | 0z-Mur2020 B i
ADm
i Plastic Botie
80042 B Sy 3 2-Mar 2020 8 e
Coloured
0043 B e d - Wair- 3630 B Winchaler
1000l
980043 HHe S 4 02-Mar-2020 e o
A0
Flastic Batte
GH0043 B Sl 4 O2-Mar- 2020 B 1000mi
Coured
BH0044 i Sie58 | G2-Mer-2020 8 Winchestar
1000w
80044 BH Sie 58 | O2-Mee-2020 8 ST
A0
Pirstic Boite
GHGOE4 BH1 Hlte 5B (2-Mar-2020 B 000
Calaird
DENOAS BH3 Bim 65 (2 lvlagrs 201200 B Winohesinr
1000
QEO045 BH1 Site 58 B2 Mar-2030 8 EPA Vsl
o
Plastic Batle
BH004S BH1 Hit 58 02-Mar-2030 B oy

FPage 5of 7



r
‘e Chemtest Tost Methods
Thie ragi Crmmenny 30 Caslil e
S0P Tiele Paramatars included Mathod summary
10 |pH Vakue of Wales pH pH Madar
Electrical Conduriivity and
Elacircal Conductivity and Total Disschmd
1020 Lﬂimﬂm.ms]h Solkls [TOS) 1 Watirs Camuminity Muter
. Flumorde, Chicrica; Mirie: Wiraba; Tokal;
Anians, Alkalinty & Amemonum ’ | Autamaied colormetnc enalysie using
1220 1. Waters “”"“””:,'Iwmj‘m'm-mmmmm
Cyanides & Thiocyarsals in Fraa {or sasy Bbarstebin) Cyanida; tatal
1300 b atorn Cysride; compisx Cynnite; Thiceyanals OB Flow A
1414 | Caticrs in Walers by BGP-ME | Sodium; Polnssivm; Calclur, Magnesium mﬂuw wlndun;d&w
Metals, ncuding: Aoy Arsenic; Banum;
Berglium: Boror; Cadmaum; Chromibm, Coball | Filrelion of sampios iolowed by diresct
1450 Coppar, Lead. Manganess, Mercury, detarminalan by rductively coupled plasma

hsinin in YWaiem by ICP-AMS J

Mnlytidarann; Mickel, Saleraim; Ten) Vansdium
Zing

st apectTaayy (ICPAS),

Tiola Petralaum Hydrocarbons

TET2 | -ront) i Wiases by GC-FID

TPH (CE-C4D); opbonal carbon banding, e.g. 3-
band - GRO, DRO & LRO

Perdans ssdraction /1 GC FIO detscion

Sponiated Polynuclear
Aromatic Hydrocartumns (PAH)
in Wabers by GC-FID

i

Aeanaphitans; Acsnaphimisna; Arihmacena;
Banzofalamnracens; Benzo[a|Fymne,
Enncofb]Flicranshens; Benzofghl|Pendons;
Bpnao{i)Flucmn Chrynons;

Bichiprompthana sadraction | GG-FID (GG-FID
| datsction & nor-anlecivm ard cen be subjecy In

i | rierigrence from co-alutmny compoursia)

Volalle Crganic Compiranidn

| Autarraled headspase gas chromatographic
() aratyin of wasler sasnpies wilh mass

1760 |(VOCs] In Waters by and halopenated MphaliciAromatics. (o
Headspace GC-MS USEPA Melhod B260) spectromelric (WS} detscion of volatile organic
EompoLnds.
Beeni-Woisiie Orgerss
1700 |Compounds (8VOCa} in Sami-volalils crpanic compounds Seivaed xiraction | GCMS delection
Watisrs by GC-MS

1920 [Preanocls in Wabsrs by HPLE

Fhenolc compounids including: Frismol,
Grascls, Kylendts, Trimethylphencis Mote:
Chiomphanols om gociyded,

Detarmination by High Pariprmance Ligquld

Page 6 of 7




i Chemtest

Thi i Chon wwieg 0 doelrs msilis

Report Information

unﬁ%ﬁ#%mztc'&‘

UKAS accraditad

MCERTS and UKAS acoredited

Linaccredied

This analysis has been subcontractsd to a UKAS accredited labaratony thal s accradited for this analysis
This analysis has been subconiracted to a UKAS acoredited laboratory that is not accredited for thés analysis
This analysis has been subconiracted to an unaccredited lsboralory

Insufficient Sample

Unauitable Sample

not evaluated

“logs than®

"greatar than"

Comments or interpretations are bayond the scops of UKAS accredifation

The results relata only to the ftems testea

Unoertainty of measurament for the defarminands lested are avallable upon request

Mone of the results in this report have been recovery corracted

Al results are expressed on a dry waight bass

The following 1ests were analyaed on samples as recelved and the results subsequently corrected o a dry
waighi basts TPH, BTEX, VOCa, BVOCs, PCBs, Phenols

For all other tasts the sampdes were 'dried &1 < 37C prior io Bnalysis

All Asbestos testing is performed at the indicated laboratory

Issus numbers are sequential starting with 1 all subsaquent reports are incremented by 1

Sample Deviation Codes

&, - Date of sempling not supplisg

B - Gampla age exXceads stability time (sampling to axtraction)
C - Sample nol recelved In approprake contalners

D - Broken Container

E - Insufficlant Sempée (Applies 1o LOI in Trommel Fines Cniy)

Sample Retention and Disposal

All sl samples will ba retained for a period of 45 days from the date of receipt
All water aampies will be retninsd for 14 days from the date of recaipt
Charges may apphy to extended sample storags

If you requirg extended retention of samples, please emall your requirements to:

CAESIDIMmerGerFoeg LD L DO

Page T of 7



i Chemtest

m =] Thes ngin Shareely S deireer resaulls
i E Ghemisat Lid.
3 E Dopot Road
= = Hawmarkst
UKAS CEB DAL
2183 Tul: 01638 S062T0
£ Emait: infoehamisstoom
Final Report
e —— == == == . == T
Report No.: 20-08553-1
Initial Date of lssue: 24-Mar-2020
Cliant 3P Associgles Lid
Cliant Addrass: 1 Market Place
Warwick
Warwickshire
CWV34 45A
Contact(s): Steven Peters
Project Waler Analysis
Quatation No.: Q20-109849 Date Received: 18-Mar-2020
Order No.: Date Instructed: 18-Mar-2020
Mo. of Samples: &
Turmaround (Whkdays): 5 Results Due: 24-Mar-2020
Date Approved: 24-Mar-2020
Approved By:
i ff'
Detalls: Glynn Harvey, Technical Manager
— —=— =

Page 1of 7



e Chemtes

Thmd b v asdy B bt St

@

&
&

EEke:

= e
=
Coemrreirn [ Acermi. | 808
.:_ ] %%ﬁ: = 5
: SE
— i
: [ET] W { B0yl [ W | LT 3]
e A
e CEmiE wT AR A at
Eor it Frary
S a==s: i £
fomen ] T =
- e
= DCIETE AT
-Iﬁ i L
-

RRRERRERKR EE RERARRS

o e rlcl'.:Ilz clc ;.r::-l:l: [ o e o P P o o

==
=]




siEamoan
O EL BT

C
]
]
- § = a4
0 & [

12 i 1]
a
=
ook |
4

et
E :
SSriuouiy

=
e
e

s ey Bl SRR
o
-

ia Chemtest

Pogs 3l 7



LdCherntest Results - Water
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i Chemtest

Thwz ngil chesmisstny (o delved resaulls

Deviations

In necordance sl LAR Felisy on Devising Samples TPS 8. Chemisst have n procadurs o ensume ‘'upon receipt of asch samnls & compain lebatatony alel
Nisdemy whelbar B anmis |8 subioble with regard o the regussted josiial. This paticy and tho respective holding times appiled, cin b supspled wpen
il Tha Mk & sRmbio s sclarsd as devinkng iy deialied balis SViers appicabie the snabais remaine LASMCEAT aocoredBed but the results may
b M e

i 3 Eample Bampled i Contalners
Sampla: Bample Ref: Bample iD: L ki Date: Devistion Codeis): Naoatind
Cologmad
BETH14 BHE Silm 2 A Winchasles
i
T4 BHE Bite & A EPA Vil
Plasiic Bokils
BETETA BH5 St 2 i 2000
Caokpired
HETES BH4 Ghim 3 A Winchestes
1 (|
BETAS fH4 gile 1 A EPA Vial 40mi
Plaston Boklle
BETEIS BH4 Site 3 & OO
Calourad
aaThIn HHE Silm 3 A Winchesior
1 O0ml
BETGE AHS Site 3 I EPa, Vial
Plast: Botila
BETE1E BHS Sita 3 A 1000mi
Colpiemd
QETaIT BH1 Bile o A Winchesier
100G
QETEIT BHt il 4 i ER& \ial 460mi|
Flastic Boite
FEFEYT BHY Site 4 A A 00
Ciokoured
9E7Ta14 BHE Hie 4 A Wincheier
1 il
SOTESA BHE She a A ER& Vial S0mij
Coloured
gEraig BHE Silm 5h A Winchesinr
1 Bl
ferE BHD Sas 5k i EFA Vial 40milj
Flastic Bolta
BETEID oHE Sae Sb & 100G

Page Sof 7



i C

THm

F

hemtest

il Earrenlry 16 chdlome resonle

Test Methods

[ Wiklers

Safias [TOS) in Walers

S0P Titha Paramslers Incladed Mathod summary
010 [pH Vaius of Waters |pH pH Maiar

Elaciries Conductily and Elacis} ikl
A0ED | Totsl Disaclosd Sofids [TOS) in gand ik Lt T Conducinity Meter

1220

M.Mﬂplm
JH’IWM

Fluride; Chicride, hitrite, Miirsls; Totst
Ouidisable Milrogen [TOM). Sufale; Phesphats;
Alkalinkty; Ammanium

Myrtamaied colodmetric anolysis using
“Aouakem GO0 Distrete Analyser,

13m0

|Gymrices & Thiccyenss in
Walars

Froa {(of sasy ibemtabla) Cyanide; fotal
Cyanidn; complox Cymnide; Thiooymnats

Gomtinugcus Flow &nadyais,

1415

Cafmne in Waters by |CP.MS

Sndium; Potasstur, Cafchen, Magnesiuem

Direct delermination by inductively couplod
planima « mass specirometry [IGPMEL

Miaiale, inclodeg: Anlimemy: Arssnic; Bariem,
Bardium, Boron; Cadmivm; Chromium; Gobalt;

Flitration of samphos followsd by drect

1570

(TPH) I Wators by GC-FID

|band - GRO, DR & LRD

1450 (Matess i Wisters by ICP-MS | Coppber;, Laad; Manganass; Mercury; dabeamninaticn by induchvely coupled plasma
Meatybderum; Mickel; Selenism, T Vanadim, [mass spectromelry (ICP8E]
Znc:
Total Pagrodaum TPH (G6-C40), opffional corbon bandng, e.g 3-

Pertana sxiraction | GO FIO delection

feanaphthan Acanaphthydans Arnracona;

Chionaphenple ane axcl i

BanzofalAnthrapene: Berzala]Pyrene:
Spaciated Polyrucinar Banzo[bjFlusranthene. Berca|ghi]Pendena; Dichloromethane extracton ( SC-F10 (GE-FIO
1700 |Avemstie Hydroearbons (PAH) |BenzolkjFluoranthens; Chrysens; deteciian is non-sslecive and can be subject o
I Wharlers by GC-FID Dbanz[ahjAnthracera; Fluoranthane: Flucrene: (intedferancs from co-eluing compainds)
Indara] ! 2 3odPyrone; Maphthalons,
Prpnamitrons; Pyrene
2 Autormated hesdspacs chromalographic
Violatils Orgarie Compaunds  |Voiatle anganic compaunds, inciuding BTEX 1Eﬂllrﬂ!hﬂm$ﬁuumm
1160 |(OGE) In Wistors by urid kafojenmied Aliphaficfmomallcs. (o, apociromeiric [ME) detaction of votatlis arganic
Hoodapace GC-KS LISEPA beftod 8360) compounds,
rm-vmngml:
1780 |Gompounds (SWODCE] in Seeml-volatie orgame compaunds Salvart axiraciion § GCMS deteciion
Wabars by GC-MS
Phanclic compounds Induding: Phanol, Deterrnination oy High Performance Liguld
1820 |Phendls in Walsrs by HPLT Coréios, Xyanols, Temedmiphencls Mote: Chromatagrapiy (HPLE) sing sl echochemicsl

deiestiion.
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imChemtest

Ttali Fophel el el e Chisf peil FiDid m

Report Information

Koy

u
i
M
3
EN
T
W&
us
H'E
L
»

UKAS acoredited

MCERTS and UKAS accredited

Unaccredited

Thés analysss has besn subcontracted to g UKAS accredited [sboratory that Is accredited for this analysis
This analysts hes been subcontracted lo B LIKAS acereditad [aboratary thal is not accredied for this analysis
This analysis has been subcontracted to an unaccredited laboratory

Insuificien| Sample

Lnsuitable Sample

not evaluated

"lass than"

“graater tran”

Comments or Interpretations sre beyvond the scope of UKAS accreditation

The results redate onky to tha ilams iasiod

Uncertainty of maasureman lor the determinands iested are svaitable upon request

Mane of the results In this reporl have been recoveny comeacied

All results are expressed on a dry weight basis.

The following tests were analysed on samples as received snd the resulte subsequently corrected 1o & dry
weight basis TPH, BTEX, VOCa, SVOCs, PCBs, Phancls

For all oiber lesis the samples ware dried at < 37°C prior 1o analysis

All Asbestos testing Is periormed at the indicated laboratory

|s=ue numbers are saquential starting with 1 all subseguent reporis are Incremanted by 1

Sample Deviation Codes

If your regu

A - Dl of gampling not suppliad

B - Sample age exceads stzoility time (sampling o extraction)
; - sample not received In appropriate containers

0 - Broken Coniainer

E - Insufficient Samgle {Applles to LEK in Trommel Fines Only]

Retentlon and Disposal

Al soil sampiles will be retained for & period of 45 days from the date of receipt
All water samples will be retalned for 14 days from the dabe of receipt
Charges may apply o axtended sample storage

ire extended retention of samples. please amall your reguirements to:

it St | W LR B TR, LA

Paga Tof T
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| UKAS

TEST P

2183

Final Report

i Chemtest

Tha ngid chaumestny 10 ORler ey
Chambast Lid

Depat Road

Mowmarkoh

CHB DAL

Tal 1638 BOHOTO

Emall; Mifcdfchamiesl.com

Report No.:

Initial Date of Issue:
Client

Client Address:

Contact(s):
Project

Quotation No.:

Order Mo.:
Mo. of Samples:;

Turnaround (Wkdays):
Date Approved:
Approved By:

- e
i =

e
,.___,__':_.. = *"1'55#:-'.[';:;??

s

Details:

20-09057 -1
21-Apr-2020
SP Associates Ltd

1 Market Placa
Warwichk
Warwickshine
O34 454
Bteven Peters

51671-4 Wraxham Industrial Estate Site
4

Date Received: 20-Mar-2020

Date Instructed: 23-Mar-2020
[

15 Results Due: 14-Apr-2020
21-Apr-2020 Subcon Results Due:  15-Apr-2020

Glynn Harvey, Technical Manager

Page 1of 3
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i Chemtest

T gl CF el 19 Chislpegn Fi i

Report Information

Koy

U  UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
S Thiz analysis has been subcontracied to 8 UKAS acoredited laboratory that ks sccredited for this analysis
5M This analysis has besn subcontracied 1o a8 UKAS accradited isboratory that s not acoredited for this analysis
T This analysis has been subconiracied o an unaceredilad labofalory
VS Insufficient Sampie
U's Unsultable Sample
ME not evaluated
= "lass than”
= "greater than”

Comments or inlerpratallons are beyond the gtope of UKAS acoreditation

The results relate onfy to the items tested

Uncertginty of measurement for the delerminands iested are gvailable upon requesi

Mone of the resuita e this report have been recovery cormecied

Al resulis are expressed on a dry weight basis

The following lests wers analysad on samples as received and the results subseguently cormected 1o @ dry
weighl basis TPH, BTEX, VOCs, 3VOCs, PCBs, Phenols

For all other tests the semples ware dried st < 37°C prioe to analyaia

All Asbestos testing s performed at the ndicated |aborstory

Issue numbars are sequantial starting wilh 1 all subsaqusn] rapos ane incremantad by 1

Sample Deviation Codes

A, - Date of sampling nof supplied

B - Sample sge excesds stability time (sampling to extraction)
C - Bampia nod recalved i appropriaie containers

D - Broken Container

E - Insufficient Sample [Applies to LOI in Trommel Fines Only)

Sample Retentlon and Disposal

Al soil samptes will ba retalned for & perind of 45 days from the date of recaipt
Al water samples will ba retained for 14 days from the date of receipl

Charges may apply o extended sample storage

H you require extendad relention of samples; please emad your requiremsants. o
icesffichemnttesl. com

Page 3af 3
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Page
Diute Reporied: 010520240

1l

Sigmed

Cectified that the laboromory wenng was cormied out moscconbuince with BS 13772 1990; Method 3.2, 4.4 md 3

SOCOTEL UK Limised o
7 Mewion Cluse |
Druyten Ficlds Inlustrial Estole o
[Tvemiry Ir:'| ::.
Miurthanis MM SRR o
Telephone: +44 (0 1327 TOIRZK I"';‘;
Facabmile: 44 {0 1327 50| 34 Fl
SOCOTEC g
ination of M re Content and Atter Limi
Client: 5P Associndes Lid Report N 51055776
Client Address: I Market Place Baich Number: DAMDITHZED
Warwick
Warwickshire Client Referenee; See Felow
Postcode: CV34 454 Sampled by Client
iContact: Steve Peiors Date Sompled:  Not Advised
Date Received: 20003 2020
She: LL13 %XE, Wrexham Tested From: 27.03. 2020
Bample Type:  BULK BAG
’I'. m:
Laboratory | | scation | Dapth {m) Descripfon thl:: i eppob] rtinponds ek oot “fi.ﬂnn“
o Lirmit (%) | Lirmit Index
Refarance (%) (%) (%)) (Estimated)
Firm SlightlySandy,
45366514 Site 2, BH1| 1.0-2.0 g | Gray CLAY 24 &1 22 28 MR
Firm SlightlySandy,
45366515 Sie 2, BH2F 1.0-2.0 3 ! Grey CLAY 21 44 24 25 MR
. Firm StightiySandy,
45366516 Site 2, BH4| 1.0-2.0 Bvown | Grey CLAY 26 52 2 28 5=
Firm SlighilySandy,
45356517 Sile 2 BHS] 1.0-20 & / Gmy CLAY 24 27 MR
45366518 |sa=3.8H1| 07-10 | F™ E[m" ey 26 48 76 NIR
45366519 |Sdn3, BHZ] 10-20 | M m“ Grey 50 26 MR
Firm Brown [ Gray
45366520 Sie 2, BH3] 1.0-20 CLAY 53 MR
Firm SlightlySandy.
45366521 Sile 3 BAH4| 1.0-20 Brown / Gray CLAY 2 48 23 N/
45368522  |Sited,BH1| 10-2p | P Brown/Grey 21 56 2 30 IR
LAY
45366523 Eted BH4| 1.0-2.0 Ei!ﬂi'_u' a CLAY 27 58 24
Samre Preparsion Az Beconyed

[ 11 Cwiger - Materinls Sedion Manager
[ ¥ |35 Bowton - Labormiony Manager

Fowr il ire DSl ol SO0 TR 18 Linnbed

i i

i d

Fliei T it B il rilis Fdl i ropessimed e pi e il cvorgs el e e memien sperran ol e ooy alimdar

EETPTLC U Ll it erv. i il P TR Bapguaiirmd 7 e 8 T i Dy T P . Ml il Lo i T 101 OV




SOCOTEC UK Limitsl

2 Mewtin O losss

Dvagtony Fiebds Industérinl Estaie

hiwemlry

Mowtharrts NM1 1 RRR
Telephone: 444 () 1337 NN
Fassmmile 44 () 1327 300154

SOCOTEC

Determination of Moisture Content and Atterberg Limits

Chienk: 5P Associntes Lid Report Ma: 51055776
Client Address; | Market Place Batch Number, DAMO0TSE2RO
Warwick
Warwickshire Client Reference See Below
Posicode; CV3IL 454 Sampled by, Client
Contact: Steve Poters Date Sampled: Mot Advised
Date Received:  20,03.2020
Biio: LLI3 9XE, Wrexham Tested From:  27.03.2020
sample Type: BULK BAG
Moisture % Passing
m Location | Depth (m) Description Content Lm“::_] lel H:'iih 425um
(%) (Estimated)
) Furrn SlightlySandy,
45366524 Blte 4, BH4| 1.0-14 Brown / Grey CLAY 23 4R 23 25 NR
Firim ShghtlySandy,
45366525 Site 4, BH5} 1.0-15 Beown / Grey CLAY xr 52 25 27 NR
Site 58, Firm ShghtlySardy,
45IGE52E BH1 1.0-1.56 = | Grey CLAY 23 52 24 28 MR
Site: 58, Firm SlighttySandy,
45366527 BH3 1.0-156 Brown | Grey CLAY 3z 49 23 28 MR
Site 58, Firm Shghtly Silky Brown
45366528 BH4 1.0-15 | Gray GLAY 28 g2 25 7 MR
Site 5B, Firen Bhighilly Siey and Banidy
45366520 BHS 1.0-15 Brown | Gray CLAY 25 46 2 24 MR
Bumple Preparation| As Received

Certifbed that (e lnborsiory iesting was carmied oot in scoonlance with BS U3T7-20 19090 Methad 3.2 4.4 ad &

Mage: 1ofd

Dinlc Roported; 44E 52000

Shgned

g ,r! ﬂ

Foa meii] o Dbt T 0 SOSC T UK mnied

Dipm e omi o pidh  d Bre b es iaddi Be s f3 B IRAY aovha e

[ 1] Crigor - Matesals Sectam Monnger
| X 15, Bourton - Laboraiory Manoger

Vimn e Pl oy’ il e 0 Bilaid ey phg w10 oo e e e mrven e o e sy b
TP D L L gm0 Fommi Y TSI Mgt Ui 804 ST Dime. Visiy s Vil i Bmial L i i Tomm THLY IYE






SOUCOTED UK Lumsied

2 Mowion Chese

Dwayion Fiehis Industonl Eseote
Elavemry

Morthaii W11 ERE
Telephone: +44 (0) 1327 THIELE

Facwimile; &4 (0f 1327 300 54 Snch Ec
Determination of California Bearing Ratio
Client: SP Assnciates " ReportMNo; S1055776720/01
Client Address: 1 Market Place Crar Ref: DAMOOTRIAS
Warwick Lob Ref: CRR |
Warwickshire Diate Tested: 03.02.2020
Posteode: CV3i4 45A
Steven Peters
Site: LL13 9XE, Wrexham Industriai Estaie
Test Results:
Sample Description:  Brown CLAY Test Depth:  >0.40m
Sample Location: Site 4 Wenther: Cvercnst
Client Reference: CBR |
Muodsture Content: 43% Applied Surcharge: G.0kg
Misterial >20mm below plunger:  Yes Applied Seating Load: BN
Metamed on 20mm Test Sieve:
CBR Value: 1.0%
CBR Load Penoiration Plol
0.5 i |
. I
04 5 ! i
2 .
£ 3 I | I
3 | '
i 03 ‘ M

i
¢ |

Penagration frrem]

Comments:  The CHR valae for a given soil depends upon s dry densdty and malsture content, therefore the CHR
value reporied i related to Ohe soll moistire content of tme of test.

Cerrified that the iest was carried ouf in pcconfemee with BS 1377. 8 19060 Method 4.3
Ceriified that the Mosmzre Conlent was determined in sccordance wiib BS 1377- 20 1900 pethod 33

Page: | of | __E 19 .
Diai 370418 Signed: [+] ). Caiger - Field Services Mannger

For and on behalf of SCOOTEL UK Limited
el FeTTrp— kAl
Thas Towt Koy smay v b trpmombiccnd st doi b b, vipep ol b e s tha L
SIECTFIR TR i Wit i rai] b, 3800001 Wogiebrad 085 S0 TTI 0 smims, Dty Diasiaas Past Salibe Mol Bernm an Tiv DELN 0N




SOCOTEC UK Limifed

2 Mewiom Choso
Pruytom Fickils |mdusal Esvste
Chveniry
Morthuant M1 ERE
Tedephone: +44 (0) 1527 TO3E2E
Facsimide; =44 ({1 1327 3010 34 snchEc
D tion af Cal a B
Client: SP Assnciates Report No:  51055776/20/02
Client Address: | Market Place Dar Ref: DrAMOOTE] 15
Warwick Lab Ref: CBR 2
Warwickshire Date Tested: 03.02.2020
Pastoode: CV3id 45A
Steven Peters
Bite; LL13 9XE, Wrexham Industrial Estate
Test Results:
Sample Description:  Brown CLAY Test Depth :  =0.40m
Sumple Location: Site 4 Weather: Sunny Spells
Chient Reference: CBR 2
Moistare Conbent: 35% Applied Surcharge: 9.0kg
Material =20mm below plunger:  Yes Applied Seating Load: M
Remined on 2 (mm Test Sieve:
CBR Value: 0.7
CBA Load Pensetration Ploi
0LE i i

Pongiratian finm]

—#—Ponsination Reit |

Comments:  The CHR valne for o given soil depends upon its dry density and moistare content, therefore the CRE
vichse repetod b related o ibe soil msistare conent &l me of fest

Certificd thei the t=af was corried oat in aceondonce with BS 1377 9: 1000 Method 4.1
Carirliod il the Mobinre Cenient was determined in sceordance with BS 13773 15990 Method 3,2

=
Page 1 of | ' E .ﬂjﬂ,ﬂ.‘\
Dute - 27015, 14 Signed: [*] ) Coiger - Field Services Monager

For and on behalf af SOCOTEC LK Limated
¥ i il rETETTER TSR] T an sk o wwee d LRAT aersmaes
Pl pr Argrni pre s b e sl sl afbes s bl s @0 e jo i &P i ul B isddig
SR U Lol Koy i Fraioml e, SRRREI . R (0. SH U ETL Tl Wil Rivirsi Pk, Ay Misal Misss o T TR 07T




SOCOTEC UK Limsited

2 Mewton Class

Truyton Tields Induserial Exage
Duventry

Morthants WM | BRE
Telephone: +44 (0 | 337 TOIRIR

Facsirmibe: 44 ({1327 2000024 socuTEc
Determinati i
Client: SP Associates Report No:  31053776/20/03
Client Address: | Market Place Our Ref DAMOOTRIS
Warwick Lab Ref: CHR 3
Warwickshire Date Tested: 03,02,2020
Posteode: CVi4 45A
Sieven Perers
Sito: LL13 9XE, Wrexham Industrial Estate
Test Results:
Sample Descripion:  Brown CLAY Test Depth ;. =0.40m
Sample Location: Bite 4 Weather: Runny Spells
Client Keference: CBR 3
Muodsture Content: I Applied Surcharpe: o.0kg
Material >20mm below plunger  Yes Applied Seating Load: 6N
Retained on 20mm Test Sieve:
CBR Value! 1.6%

Appdiod Lood (kM)

Pemtraton fmm]
| =sppes Penuirrion Besuh

Comments;  The CBR vakue for o given soil depends dpom ity dry densiey and maisiure content, thesefore the CRR
vilne reporizd is reinted io the soll molsmne content of time of et

Certifiid that the tedl was cerried owt in pecordanoe with BS E377-0; 1990 Method 4.3
Certified that the Muisture Contént wos determined in sconniance with BS 1377-2: 1990 Method 1.2

Page: 1 of | ‘@" ;g
Dhute : 27.09. 18 Signed: [¥] ). Calgee - Field Services Mamger
For snd on behalil of SOCOTEC UK Lintibed
| s el BT repinal ey e sk FLE A4S an

s F ot B ) pog men b rpmmimsl by chias o il s mond b s ey ol B rineidp kel iy
ST UL | el e i Fogres P, THOES0 |, Brgmrd (e 41K CTTR ) Do, Mt Mmoo Ackiby il Mistivm i Biod (000052



SUICOTEC VK Lomited

2 Movion Ulone

Diviybon Figlds Indmstrinl Estose
Drveniry

Morthanie MM BER
Telephone: +44{0} 1327 TOIRIE

Focsimmbe: 44 ({1 327 MW 52 SGCGTEC
Determination of California Bearing Ratio
Client: 5P Associntes Report No: 5105577672004
Client Address: | Market Place Cur Ref DAMOMOTRIIS
Warwick Lab Ref: CHR 4
Woarwickshire Dhate Tested: 03022020
Posteode: CV34 454
Steven Peters
Bite: LLI39XE, Wrexham Industrial Estate
Test Results:
Sample Description;  Brown CLAY Test Depth ;. >0,40m
Sample Location; Sile 4 Weather: Sunny Spells
Client Reference: CBR 4
Muoisture Content: 5% Applied Surcharge: 9.0kg
Materinl =20mm below plunger:  Yes Apphed Seating Load: AN
Retained on 20mam Test Sieve:
CBR Value: 14%
CBR Load Penetration Plat

Pasnurtratl gy frmim]
-'—'I'-*P_ﬁ:nMI

Commenti:  The CBR value for & given soll depends upon its dry density anid niojsture conlent, thorefore the CBR
walue reported b relaged 1o the soil medsture content &t ime af fest

Cerirfie thai the ted wes corrsed oat i scoordanoe with BS 1377 9 1990 Methiod 4.3
Cerified that the Molsture Comtent was determined in sccordance with TS 1377- 2 1090 bethod 3.2

} -
Page 1 of | %ﬂjﬂ-ﬂ;\
[+] . Caijer - Field Services Munayer

Dtz - 27.08.14 Signed:
For and an behalf af SOCOTEC LK Limited
ryemrn | b e s e ae ol Feowe of Ui b sosdaidan
Thabs P gt rtay it o v sl w0 g oy e g e o eyl B i bed ke
BEUTTL UL Ll W i Prgine S Dol Bogaorrrd (il 06 01V i Wit bbb i, Miisy Bims] Hsrmm i Ui 10112000




SOCOTEC UK Limicd

2 Mewton Closc
Dvayton Flebds Indastrial Estate
[havandiry
Meirthininis W11 ERE
Telephoise: +44 (0] FA2T TOXEIR
Determination of California Bearing Ratio

Client; SP Associates Report No:  S1055776:20005
Client Address; 1 Market Place Our Ref: DAMOOTE] 35

Warwick Lab Ref; CBR 5

Warwickshire Date Tested: 03.02.2020
Posteode: CV34 45A

Steven Peters
Site LLI3 9XE, Wrexham [hdustrial Estate
Test Resuits:
Sample Description;  Brown CLAY Test Depth : >0.40m
Sample Location: Site 4 Weather: Sunny Spells
Client Reference; CBRE 5
Muoisture Content: 3I0% Applicd Surcharge; 0.0k
Material =20mm below plunger:  Yes Applied Seating Load: G N
Retained on 20mm Test Sieve:
CHBR Valoe: 2.1%

CBR Load Penetration Plot

=
-
B
s
=
1]
=
-
T ——

. Penetration [mm]
| —— Penapaton Anul |

Commpents)  The CBR yukug for o given soil depenids upon iis dry density and matsture content, therefore ihe CBR
walue reported 18 relabed (o the doll molsture coatent al time of el

Certifeed that the 1eet wis carmied oot maceondence wath BS 1377- & 19590 Method 4.3
Certified that the Moismare Camtent was determined in l:m?ﬂnu: with BS 1377 30 19%0 Method 3.2

—

Page: 1 of | "?“ﬂ"a“
Dufe: 27,09.18 Nigmed: (7). Caiger - Ficld Services Manager
Feir aml om bekall of SCRCOTEC UK Lmited
Viemma aal i TTTH WS § o e Mo o0 ks B i & R4 ssmdesk s

Ihas 1z3i By rpoy vsn fm o prenisad vlime o pa B, pronpe sk s pras myries ey ol ing omeeg tdasia
BRI TN Uil Mesghaicrreiom Prgrhomd Ve TWHTE W rebopeil Wi 000 URTRL (lpiger. Placiey Mimboris Mail abis Mokl Sarum o Ties DO 08 QY
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